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Abstract

This thesis deals with control of fuel cells, focusing on high-temperature proton-exchange-membrane fuel cells.
Fuel cells are devices that convert the chemical energy of hydrogen, methanol or other chemical compounds directly

into electricity, without combustion or thermal cycles. They are efficient, scalable and silent devices that can provide
power to a wide variety of utilities, from portable electronics to vehicles, to nation-wide electric grids.

Whereas studies about the design of fuel cell systems and the electrochemical properties of their components abound
in the open literature, there has been only a minor interest, albeit growing, in dynamics and control of fuel cells.

In the relatively small body of available literature, there are some apparently contradictory statements: sometimes
the slow dynamics of fuel cells is claimed to present a control problem, whereas in other articles fuel cells are claimed
to be easy to control and able to follow references that change very rapidly. These contradictions are mainly caused
by differences in the sets of phenomena and dynamics that the authors decided to investigate, and also by how they
formulated the control problem. For instance, there is little doubt that the temperature dynamics of a fuel cell can be slow,
but users are not concerned with the cell’s temperature: power output is a much more important measure of performance.

Fuel cells are very multidisciplinary systems, where electrical engineering, electrochemistry, chemical engineering and
materials science are all involved at various levels; it is therefore unsurprising that few researchers can master all of these
branches, and that most of them will neglect or misinterpret phenomena they are unfamiliar with.

The ambition of this thesis is to consider the main phenomena influencing the dynamics of fuel cells, to properly
define the control problem and suggest possible approaches and solutions to it.

This thesis will focus on a particular type of fuel cell, a variation of proton-exchange-membrane fuel cells with a
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membrane of polybenzimidazole instead of the usual, commercially available Nafion. The advantages of this particular
type of fuel cells for control are particularly interesting, and stem from their operation at temperatures higher than those
typical of Nafion-based cells: these new cells do not have any water-management issues, can remove more heat with their
exhaust gases, and have better tolerance to poisons such as carbon monoxide.

The first part of this thesis will be concerned with defining and modelling the dynamic phenomena of interest. Indeed,
a common mistake is to assume that fuel cells have a single dynamics: instead, many phenomena with radically different
time scales concur to define a fuel-cell stack’s overall behaviour. The dynamics of interest are those of chemical engi-
neering (heat and mass balances), of electrochemistry (diffusion in electrodes, electrochemical catalysis) and of electrical
engineering (converters, inverters and electric motors). The first part of the thesis will first present some experimental
results of importance for the electrochemical transient, and will then develop the equations required to model the four
dynamic modes chosen to represent a fuel-cell system running on hydrogen and air at atmospheric pressure: cathodic
overvoltage, hydrogen pressure in the anode, oxygen fraction in the cathode and stack temperature.

The second part will explore some of the possible approaches to control the power output from a fuel-cell stack. It has
been attempted to produce a modularised set of controllers, one for each dynamics to control. It is a major point of the
thesis, however, that the task of controlling a fuel cell is to be judged exclusively by its final result, that is power delivery:
all other control loops, however independent, will have to be designed bearing that goal in mind.

The overvoltage, which corresponds nonlinearly to the rate of reaction, is controlled by operating a buck-boost DC/DC

converter, which in turn is modelled and controlled with switching rules. Hydrogen pressure, being described by an un-
stable dynamic equation, requires feedback to be controlled. A controller with PI feedback and a feedforward part to
improve performance is suggested. The oxygen fraction in the cathodic stream cannot be easily measured with a satis-
factory bandwidth, but its dynamics is stable and disturbances can be measured quite precisely: it is therefore suggested
to use a feedforward controller. Contrary to the most common approach for Nafion-based fuel cells, temperature is not
controlled with a separate cooling loop: instead, the air flow is used to cool the fuel-cell stack. This significantly simplifies
the stack design, operation and production cost. To control temperature, it is suggested to use a P controller, possibly with
a feedforward component. Simulations show that this approach to stack cooling is feasible and poses no or few additional
requirements on the air flow actuator that is necessary to control air composition in the cathode.



Acknowledgements

I would like to thank my supervisor, professor Sigurd Skogestad, for having offered me the opportunity of writing this
work and for his support and patience in these four years.

This work would not have been possible without the collaboration of several professors, researchers and PhD stu-
dents from the Department of Materials Technology at NTNU: I would like to thank professors Reidar Tunold and Børre
Børresen and researchers Ole-Edvard Kongstein and Frode Seland, who were co-authors in my first paper, for their data,
suggestions, and patience. Børre and Frode deserve additional thanks for helping me in obtaining the experimental data
presented in chapter 2.

My thanks go to Helge Weydahl, also from the Department of Materials Technology and with whom I shared my office
for three years, for many fruitful discussions, in particular about the electrochemical transient.

I would like to thank Steffen Møller-Holst from SINTEF for his invaluable efforts in coordinating various projects
related to hydrogen and fuel cells.

I am thankful to all the colleagues I met during my stay at the Department of Chemical Engineering for creating a
great work environment.

Finally, funding from Statoil AS and the Norwegian Research Council is gratefully acknowledged.

v



vi



Contents

Abstract iii

Acknowledgements v

List of Figures xiii

List of Tables xvii

Notation xix

1 Introduction 1
1.1 Thesis Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.3 Polybenzimidazole-Membrane Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.3.1 Water Management in Nafion Membranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.3.2 Advantages of Polybenzimidazole Membranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.4 Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.4.1 Journal Articles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

vii



Contents viii

1.4.2 Conferences and Seminars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

I Dynamics of Fuel Cells 11

2 Experimental Measurements 13
2.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2.2 Laboratory Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.2.1 Experimental Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2.2 Uncertainty Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.1 Polarisation Curve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.2 Resistance Steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.3 Effect of Flow Disturbances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

2.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

3 Electrochemical Modelling 27
3.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
3.2 Modelling Principles and Assumptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
3.3 Diffusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.3.1 The Stefan-Maxwell Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
3.3.2 Simplified Diffusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
3.3.3 Distributed Layer Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

3.4 Calculating the Cell Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
3.5 Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.6 Time Constants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.7 Parameter Estimation and Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.8 Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46



Contents ix

3.9 Impedance Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
3.10 Instantaneous Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

3.10.1 Transient Behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.10.2 Graphical Representation of Time Constants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

3.11 Perfect Control of the Electrochemical Transient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.11.1 Implicit Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

3.12 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

4 Mass and Energy Modelling 63
4.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
4.2 Mass Balances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

4.2.1 Dead-End Flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
4.2.2 Open-End Flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4.3 Energy Balance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
4.3.1 Air Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
4.3.2 External Heating for Cold Start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
4.3.3 Enthalpy-Balance Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

4.4 Cell Stacks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

II Control of Fuel Cells 83

5 Control Structure for Fuel Cells 85
5.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
5.2 Dynamic Modes of Fuel Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
5.3 Controlling the Reaction Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

5.3.1 Manipulating the Reactant Feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
5.3.2 Manipulating the External Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94



Contents x

5.4 Controlling Reactant Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
5.5 Controlling Stack Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
5.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

6 Converter Control 103
6.1 Choice of Converter Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
6.2 Effects of Discontinuous Currents in the Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
6.3 Identifying a Controlled Variable: DC Motors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
6.4 Pulse-Width Modulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

6.4.1 Oscillation Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
6.5 Pulse-Width Modulation: H∞ Linear Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

6.5.1 Plant Linearisation and Controllability Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
6.5.2 Problem Formulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

6.6 Pulse-Width Modulation: Feedforward Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
6.6.1 Half-Delay Filtering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

6.7 Pulse-Width Modulation: Input-Output Linearisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
6.7.1 Change of Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
6.7.2 Internal Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
6.7.3 Stabilisation of the Internal Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
6.7.4 Feedback with Input Bounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
6.7.5 Feedforward with Internal Oscillation Dampening . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

6.8 Switching Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
6.8.1 Control Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
6.8.2 Performance of the Switching Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
6.8.3 Computational Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

6.9 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153



Contents xi

7 Composition and Temperature Control 157
7.1 Power Load on the Stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
7.2 Pressure Control of Dead-End Flows (Anode) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162
7.3 Composition Control of Open-End Flows (Cathode) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

7.3.1 Measurement Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
7.3.2 Time Constants of Composition Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
7.3.3 Feedforward Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
7.3.4 Dimensioning Criterion Based on Actuator Power Consumption . . . . . . . . . . . . . . . . . . . . 169

7.4 Temperature Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
7.4.1 Optimal Reference Value for Temperature Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
7.4.2 Hydrogen in the Cathodic Flow as an Input Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
7.4.3 Measurement Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
7.4.4 Time Constants of Temperature Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
7.4.5 Controller Synthesis and Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
7.4.6 Temperature Control with Hydrogen Combustion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

7.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
7.5.1 Dimensioning Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

8 Conclusions 187
8.1 Suggested Control Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
8.2 Further Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

A Model Code 193

B H∞ Synthesis Plots 195

Index 203



Contents xii



List of Figures

2.1 Laboratory setup for experiments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
2.2 Experimental polarisation curve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.3 Experimental steps in resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.4 One particular resistance step . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.5 Voltage transients of resistance steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
2.6 Transients induced by oxygen flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.1 Composition profiles through a fuel cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
3.2 Simulated diffusion transient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
3.3 Ideal and real layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
3.4 Ideal and real layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
3.5 Diagram of the fuel-cell model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
3.6 Residual plot of parametric regression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
3.7 Simulated transient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
3.8 Simulated MOSFET transient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
3.9 Impedance spectroscopy for a fuel cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.10 Polarisation curve and instantaneous characteristic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

xiii



List of Figures xiv

3.11 Phase-plane transients at current or voltage changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.12 Phase-plane transients at load changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
3.13 Graphical interpretation of the transient’s driving force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
3.14 Power overshoot at load changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

4.1 Flows in a fuel cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.2 Polarisation curves when consuming oxygen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
4.3 Maximum power outputs from a fuel cell when consuming oxygen . . . . . . . . . . . . . . . . . . . . . . . 72
4.4 Flow layout for a PBI fuel cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
4.5 Air flow through fuel cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
4.6 Flow layout for a fuel-cell stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

5.1 Controlling a fuel cell with reactant flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
5.2 Interactions of dynamics in fuel cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
5.3 Linear control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
5.4 Proposed control structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

6.1 Definition of duty ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
6.2 Scheme of a buck converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
6.3 Scheme of a buck converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
6.4 Scheme of a buck-boost converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
6.5 Direct connection between fuel cell and converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
6.6 Insertion of a capacitance between a fuel cell and a buck-boost converter . . . . . . . . . . . . . . . . . . . . 110
6.7 A typical model of a DC motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
6.8 Cascade control layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
6.9 Oscillations for constant duty ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
6.10 Weights for H∞ synthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
6.11 H∞ controller for various D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123



List of Figures xv

6.12 H∞-controlled system for various Vin and IL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
6.13 Feedforward control by filtering of input D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
6.14 The half-delay input filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
6.15 Simulation of a series of steps with feedforward control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
6.16 Effect of disturbance with feedforward filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
6.17 Values of ψ in the phase plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
6.18 Effect of unstable internal dynamics, I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
6.19 Effect of unstable internal dynamics, II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
6.20 Steps in reference with oscillation dampening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
6.21 Step in disturbance with oscillation dampening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
6.22 Operating modes of a converter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
6.23 Switching rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
6.24 Simulink implementation of the switching rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
6.25 Transient for switching rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
6.26 Case of zero reference and disturbance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

7.1 The New European Driving Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
7.2 Effect of conversion on a cell’s power output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
7.3 Cell conditions during the NEDC cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
7.4 Control diagram for pure hydrogen pressure in a dead-end manifold . . . . . . . . . . . . . . . . . . . . . . 164
7.5 Hydrogen pressure with a PI feedback controller and feedforward . . . . . . . . . . . . . . . . . . . . . . . . 166
7.6 Oxygen fraction with a feedforward controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
7.7 Specific heats of main chemical species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
7.8 Performance of temperature control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
7.9 Influence of composition control on temperature control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
7.10 Air flow requirements of composition and temperature control . . . . . . . . . . . . . . . . . . . . . . . . . . 181
7.11 Start-up dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183



List of Figures xvi

8.1 Time scales of the dynamic modes of fuel cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
8.2 The suggested layout for control of a PBI fuel cell stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

B.1 H∞ controller for various IL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
B.2 H∞ controller for various Vin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
B.3 H∞ controller for various Vin and IL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198
B.4 H∞-controlled-system for various D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
B.5 H∞-controlled system for various IL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
B.6 H∞-controlled system for various Vin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201



List of Tables

3.1 Dynamic model equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.2 Results of parameter regression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

7.1 Parameters for vehicle dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

xvii



List of Tables xviii



Notation

An effort has been made in this thesis to maintain unique and consistent meanings for most symbols. It was however
decided to use the same symbol for more entities when the symbol is customary in both fields and its usage does not
cause misunderstandings. In particular, both voltage and volume are usually denoted by the letter V : as they can occur
simultaneously in a number of equations related to fuel cells, it was chosen to represent the least common of the two,
volume, using the typeface V.

A Area [m2]
a Activity [−]
C Capacitance [F]
Cd Drag coefficient [−]
Crf Rolling friction coefficient [−]
cp Molar specific heat [J/K mol]
ĉp Areal specific heat [J/K m2]
D Diffusion coefficient [m2 s]

also Duty ratio [−]
E Reversible potential [V]
F Faraday constant [C]
f Frequency [Hz]
g Gravitational acceleration [m/s2]

also Specific Gibbs free energy [J/mol]
H Enthalpy [J]
Ḣ Enthalpy flow [W]
h Specific enthalpy [J/mol]
I Current [A]
i Current density [A/m2]
L Inductance [H]
k Reaction constant [mol/m2 s]
m Mass [kg]
N Molar flux [mol/m2 s]
n Exchanged electrons [−]

also Number of moles [mol]
ṅ Molar flow [mol/s]

xix
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P Power [W]
p Pressure [Pa]

also Specific power [W/m2]
R Ideal gas constant [J/mol K]

also Resistance [Ω]
r Specific resistance [Ω m2]
s Laplace variable [rad/s]
T Period [s]

also Temperature [K]
also Torque [N m]

t Time [s]
V Voltage [V]
V Volume [m3]
v Velocity [m/s]
X Conversion [−]

also Reactance [Ω]
x Molar fraction [−]
Z Impedance [Ω]

Greek Letters

α Symmetry factor [−]
ε Porosity [−]
ζ Damping factor [−]
η Overvoltage [V]
θ Delay [s]
Λ Distributed thickness [m]
λ Equivalent layer thickness [m]
µ Mean [−]
ν Stoichiometric coefficient [−]
ρ Density [kg/m3]

also Probability density [−]
σ Standard deviation [−]
τ Time constant [s]

also Tortuosity [−]
Φ Magnetic flux [Wb]
ω Frequency [rad/s]



Chapter 1

Introduction

1.1 Thesis Overview

This thesis is split in two main parts. The first part is on the dynamics of fuel cells, and the second one on how control
can be applied.

The first part starts with some experiments pertaining the overvoltage dynamics of fuel cells, presented in chapter
2. Then, the following chapter interprets the results proposing a simplified electrochemical model, which is used to
obtain estimates of four model parameters from experimental data. The model’s structure is analysed to obtain a theorem
proving that, under general assumptions, overvoltage dynamics poses no limit to the overall dynamic performance of the
fuel cell. The cell is then studied from a process engineer’s point of view, focusing on mass and energy balances. The
effects of different cell-stacking configurations is also briefly considered.

The second part begins with chapter 5, in which an overall control strategy for fuel cells is outlined, selecting which
control variables are suitable for the various control loops. The actual implementation of control strategies is presented
in the two following chapters: chapter 6 considers the design of a controller for a DC/DC converter, whereas chapter 7
presents the control solutions for mass and energy balances.

1
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The software written for this thesis is attached to the PDF version of this thesis, or can be obtained contacting the
author. The terms of usage and installation instructions are given in appendix A.

1.2 Motivation

Fuel cells are devices that produce electric power by direct conversion of a fuel’s chemical energy. They are being ex-
tensively studied in many research environments for the possibility they offer of converting energy without the losses
associated with thermal cycles, thereby having the potential to increase efficiency. Compared to other power sources,
they operate silently, have no major moving parts, can be assembled easily into larger stacks, and (when run on hydro-
gen) produce only water as a by-product.

Fuel cells are essentially energy converters. Fuel cells resemble batteries in many ways, but in contrast to them they do
not store the chemical energy: fuel has to be continuously provided to the cell to maintain the power output.

Various designs for fuel cells have been proposed, the most popular being the proton-exchange-membrane fuel cell
(PEM) (usually with a Nafion membrane), operating at temperatures up to about 100 °C, and the solid-oxide fuel cell
(SOFC), operating at temperatures of about 800 °C or higher. Whereas the underlying principle is always to extract elec-
tricity without combustion, each design presents different problems and advantages, and has unique characteristics that
make it more appropriate for different environments.

Fuel cells of various kinds have been proposed for many power-production tasks, ranging from pacemakers to power
plants, but their adoption is still in its infancy. Most fuel cells are in research laboratories or in proof-of-concept applica-
tions, and no product powered by fuel cells has become commonplace on the market.

Possibly because of this focus on laboratory research, there has until recently not been much focus on control strategies
for fuel cells. Because of the multidisciplinarity of the field, it has been common to investigate the control problem from
one particular point of view, a common one being manipulating the gas flows entering the cell to control the power
output. An objective of this thesis is to integrate previous work from different areas with new insights, in order to acquire
a complete view of the control issues of fuel-cell systems.

A characteristic trait of fuel-cell research is how many fields it can involve. The reactions at the basis of its operation
are the domain of electrochemistry, whereas the energy and mass balances implied in continuously feeding reactants to
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the cell belong to chemical engineering, which can also be involved in the pre-treating of reactants. Converting the cell’s
power output to the appropriate current and voltage requires the skills of electrical engineering. Applying control theory
to such a multidisciplinary system is a challenging task.

1.3 Polybenzimidazole-Membrane Fuel Cells

More and more new types of fuel cells are appearing in the open literature. Whereas the most commonly researched are
the Nafion-based PEM and solid-oxide fuel cells, many other types are being considered: some are older types that still
present interesting aspects for researchers, such as the alkaline and molten-carbonate fuel cells, while others are entirely
new concepts (such as microbial [1], formic-acid [2], and direct borohydride fuel cells [3]), or improvements of existing
ones in various aspects, such as new electrolytes or catalysts for existing fuel cells.

This thesis does not intend to present control methods for all the currently studied designs: one-size-fits-all algorithms
are unlikely to exist, given the large diversity in the characteristics of the various types of fuel cells. A particular type of
fuel cell will therefore be selected.

In choosing the fuel cell to model in this thesis, various aspects have been considered. It was decided at an early stage
that it should be a PEM cell, as these are among the best studied (also within the small body of fuel-cell control literature),
and most comparable models in the literature deal with these. However, PEM cells whose membranes are Nafion-based,
which is the case in the majority of publications, present a serious issue for control: water management. It was therefore
decided to study another kind of PEM, but before discussing this we will illustrate the shortcomings of Nafion membranes
from the point of view of the control engineer.

1.3.1 Water Management in Nafion Membranes

Nafion membranes rely on liquid water to conduct protons through the membrane, but water content varies during
operation as a consequence of reaction and evaporation. Too low water content will compromise the conductivity of
the membrane, whereas too much water will flood the cathode and block the reaction. As a result, the acceptable target
window of cell temperature versus relative humidity in the cathode gas is uncomfortably small [4, 5]. Since cells are
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usually electrically connected in series to form stacks, the failure of a single cell to carry the stack current will have a
disrupting effect on the whole stack: the more the cells in a stack, the larger the likelihood that such a failure will happen.
In addition, the failing cell will still be subject to the current the rest of the stack is pushing through it, causing reverse
electrolysis that may rapidly ruin the catalyst and force the cell to be replaced.

In practical applications, water management is dealt with by humidifying the gas flows entering the stack and forcing
the cathode gas flow to pass all cathodic sides in series, to mechanically remove any liquid water: this is however feasible
only in very small stacks, as already noticed by Litz and Kordesch [6] in 1965: with many cells, the pressure drop rapidly
increases to very high levels, with increasing costs and loss of efficiency of the fuel-cell system (Corbo et al. [7] claim
that the energetic cost of the air compressor is by far the largest one among ancillary units). However, operating all cells
in parallel, with all cells connected to the same entering and exiting manifolds, may block some cells where flooding is
occurring: as the gases will take the path of least resistance, these cells will remain flooded. Again, because of the usual
electrical series connections, flooding of a single cell can block the whole stack’s current.

Any approach to manage a membrane’s water content based on feedback control suffers from the fundamental prob-
lem that the liquid water content in each cell is difficult to measure: both dry-out and flooding will result in a drop in
voltage. Schumacher et al. [5] suggested inferring flooding from drops in voltage, and dry-out from variations in a cell’s
impedance at 1 kHz. However, even being able to measure the water content, it is not obvious what should be done in
case a cell is dry while another is flooded at the same time1: it would be necessary to add new manipulated variables,
such as flow-regulating valves for each cell, and devise a complex control system.

1.3.2 Advantages of Polybenzimidazole Membranes

The newer polybenzimidazole membranes (PBI) offer an alternative to Nafion, with different opportunities and chal-
lenges. They do not rely on liquid water to transport protons through the membrane, but (in most cases) on phosphoric-
acid doping [8, 9, 10, 11, 12, 13], which increases their conductivity from about 10−12 S/cm [14, 15] to 6.8× 10−2 S/cm.
Phosphoric-acid doped PBI fuel cells can function at temperatures as high as 200 °C [12].

1This could easily happen if an entering air flow, passing through all the cells in series, were not pre-humidified and sufficiently turbulent: the
first cells could dry out, whereas the last ones would be saturated with the vapour produced by the previous ones.
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Not relying on liquid water, PBI cells can operate well beyond 100 °C without any need for pressurisation: this gener-
ates a number of very interesting properties, in particular from the point of view of controllability [16]:

• As the phosphoric acid concentration does not change significantly over time2, membrane conductivity is more
predictable and reliable.

• Since water is produced in vapour form, cathode flooding cannot occur. It is also much easier to model diffusion
with the Stefan-Maxwell equations, as all diffusing species are in gas phase: modelling the mass transport in Nafion
fuel cells implies the difficulty of dealing with a separate liquid phase in a porous material.

• High temperatures increase anodic tolerance to poisons such as CO. CO is a common poison in hydrogen obtained
by reforming, and must be kept below 10 ppm in Nafion-membrane fuel cells. At the higher temperatures made
attainable by PBI membranes, tolerance was measured to be 3 % in hydrogen at current densities up to 0.8 A/cm2

at 200 °C [17]. Since this reduces the purity constraint on the anode gas, there is no need for complex purification
systems for reformate gases, their control loops and the losses in dynamic performance they would introduce.

• The higher temperatures of exhaust gases allow better stack cooling, since off-gases remove more heat. It could be
possible to discard the separate and expensive cooling system that Nafion-based fuel cells require.

On the other hand, PBI membranes are a more recent technology than Nafion, and hence less material is available in
the literature about their properties. PBI is not readily commercially available as Nafion is, and membranes have often to
be prepared in-house, impairing the reproducibility of its properties.

Because PBI membranes have much better controllability properties compared to Nafion-based ones, it was decided
that this thesis would concentrate on this type of fuel cells.

2In laboratory experiments, the anode gas is usually bubbled through H3PO4 before entering the cell to make up for any losses.
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1.4 Publications

1.4.1 Journal Articles

• Federico Zenith and Sigurd Skogestad, Control of fuel-cell power output, Journal of Process Control 17 (2007) 333–347.
Contains the proof of theorem 3.11.1 about perfect control of fuel cells, and the theory outlined in section 6.8 about
control of DC/DC converters with switching rules.

• Federico Zenith, Frode Seland, Ole Edvard Kongstein, Børre Børresen, Reidar Tunold and Sigurd Skogestad, Control-
oriented modelling and experimental study of the transient response of a high-temperature polymer fuel cell, Journal of Power
Sources 162 (2006) 215–227. Presents the experimental data of chapter 2 and most of the analysis of chapter 3,
introducing the concept of instantaneous characteristic.

1.4.2 Conferences and Seminars

• Federico Zenith, Control of Fuel Cells, lecture at the Institute of Energy Technology of Aalborg University, December
13, 2006. It treats, albeit superficially, all chapters up to chapter 6.

• Control of fuel cells—Power control with pulse-width modulation, presentation at the Nordic Hydrogen Seminar 2006 in
Oslo, Norway, February 7, 2006. Essentially the same as the presentation in Denmark on January 27, but delivered
to a hydrogen-oriented audience rather than a control-oriented one.

• Control of fuel cells connected to DC/DC converters, presentation delivered at the 2006 Nordic Process Control Workshop
in Lyngby, Denmark, January 27, 2006. Control of buck-boost converters by pulse-width modulation: half-delay
feedforward technique.

• Control of a fuel-cell powered DC vehicle motor, paper and presentation delivered at the AIChE 2005 Annual meeting,
November 2, 2005, in Cincinnati, OH, USA. Modelling and control of buck-boost converters by means of switching
rules. Applications to cascade control of DC motors.
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• Dynamics and control of polybenzimidazole fuel cells, paper and presentation held at the ECOS 2005 conference in Trond-
heim, Norway. Analysis of possible manipulated variables (air flow, rheostats, DC/DC converters). Simulation of
impedance measurements for parameter estimation.

• Dynamic modelling for control of fuel cells, paper and presentation delivered at the AIChE 2004 Annual meeting,
November 10, 2004, in Austin, TX, USA. Analytic expression of the time constants through an overvoltage tran-
sient, first presentation of the theorem of perfect control for overvoltage dynamics.

• Modelling and control of fuel cells, presentation delivered at the 12th Nordic Process Control Workshop, August 19,
2004, in Gothenburg, Sweden. Description of PBI fuel cells in a control perspective and presentation of laboratory
results.

• Modelling and experimental study of the transient response of fuel cells, poster presented at the 9th Ulm Electrochemical
Talks, May 17–18, 2004, in Neu-Ulm, Germany. Presents an initial modelling of the transient in overvoltage caused
by a step in the external circuit’s resistance.
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Chapter 2

Experimental Measurements

In order to study the response of a polybenzimidazole fuel cell to variable resistive loads, experiments were carried out on
a PBI membrane-electrode assembly, prepared in-house at Department of Materials Technology of NTNU. The experiments
focused on the electrochemical properties of the cell, and care was taken to avoid interference from temperature transients
and reactant depletion.

2.1 Literature Review

One of the first investigations of the dynamic properties of low-temperature PEM fuel cells was published by Argyropou-
los et al. [1, 2], who applied a series of currents through a direct methanol fuel cell. They noted how transients in voltage
were quick and often overshot their steady-state value, yielding transient operation that was actually better than at steady
state.

A series of tests on the effect of a manipulated reactant input for direct-methanol fuel cells was conducted by Sund-
macher et al. [3], which highlighted the delay between reactant shut-off and its effect on cell voltage, in the range of 200 s.
The authors assumed that current could be determined independently.

13
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Johansen [4] studied the dynamics and control of a fuel cell with a polybenzimidazole membrane, using a transistor
load. When changing the transistor load, he noted that transients in voltage were in the order of milliseconds. When using
reactant feed instead, response would be quick only when increasing feed, and would be much slower when decreasing
it.

Weydahl et al. [5] studied, in a similar fashion, the transients of alkaline fuel cells, this time with a resistive load, whose
resistance was stepped between various values, identifying a characteristic path in the voltage-current plot. Weydahl’s
PhD thesis [6] contains many other experimental measurements of the dynamics of both alkaline and PEM fuel cells under
various conditions, with variable resistive loads, currents, gas flows and compositions.

Kallo et al. [7] performed a series of dynamic tests on a direct methanol fuel cell, identifying three main factors in the
dynamic response: the charge double layer’s capacitance, catalyst poisoning and reactant crossover.

It has been shown by Rao and Rengaswamy [8] that current does not change stepwise during specific transients, such
as when changing the external resistance, but instead follows a certain pattern, which may be described as a step change
followed by what appears to be an exponential relaxation.

Benziger et al. [9] investigated the behaviour of fuel cells with a slowly changing external resistance. Using a Nafion
membrane, they noticed how the output voltage would rapidly change when passing a certain threshold value in the
applied external resistance, in a way similar to the ignited state of CSTR reactors. They concluded that this discontinuity
was due to the water balance, as an increased water content would swell the membrane and improve contact with the
catalyst layer. Their studies concerned the time range of 103 to 104 seconds, which is far beyond the time range of transients
in overvoltage.

The effect of a large number of parameters on a PEM fuel cell’s performance was studied by Yan et al. [10], who
concluded that the most influential parameters were inlet humidities and temperature.

2.2 Laboratory Setup

The laboratory setup is sketched in figure 2.1. The load was a variable-resistance board, implemented with two resistances
in parallel; in series with one of these resistances, a switch could be opened and closed manually, changing the total resis-
tance of the circuit. The value of the resistances could be selected manually from the 11 positions of two corresponding



2.2. Laboratory Setup 15

Figure 2.1: The laboratory setup for the experiments. Resistances R1 and R2 can be set to 11 different values each. The fuel
cell’s voltage is measured by voltmeter V1 and passed to the data-acquisition unit. Resistance Rref, known and fixed, is
used to measure the current; its voltage is measured by V2.
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knobs. The resistance board had been previously developed by Helge Weydahl in a related study [5].
The cell could be kept at a given temperature by a custom-made external electric heater with a feedback control loop,

consisting of a thermocouple and an electronic control unit (West 6400 1/16 DIN profile controller). It should be noted that,
whereas the laboratory setup needed make-up heat because of its small size, an application will probably need cooling
instead, since the reaction heat will be sufficient to maintain its temperature.

The fuel cell, with a membrane area of 2× 2 cm2, ran on 99.5 % hydrogen and 99.5 % oxygen, both at atmospheric
pressure. Oxygen was fed to the cell directly, whereas hydrogen was bubbled through a 37.5 % H3PO4 solution, in order
to make up for any loss of phosphoric acid in the cell’s membrane. Both exhaust streams were bubbled through distilled
water, to provide a simple visual feedback. All streams were controlled with a flow-control unit by Hi-Tek.

To acquire data, an Agilent 34970A data-acquisition unit was used; the data was later exported from its interface
program to produce plots.

A polarisation curve for the cell was measured using a Wenking HP 96-20 potentiostat, whose voltage was set by
a Wenking MVS 98 Scan Generator. When measuring the polarisation curve, the potentiostat substituted the resistance
board in figure 2.1.

2.2.1 Experimental Procedure

Some general conditions were maintained in all tests:

• The cell was kept at a constant temperature of 150 °C;

• The oxygen flow was kept at 3.7 cm3/s;

• The hydrogen flow was kept at 5.8 cm3/s.

Since the data acquisition unit could only make voltage measurements, the current passing through the circuit was
always calculated from the voltage over a known, small resistance, integrated in the resistance board. The voltages
measured by the data-acquisition unit and the times at which they were taken were the only measurement recorded. In
order to have synchronous data for current and voltage, the time vectors associated with current and voltage outputs
were merged; each of the outputs was then linearly interpolated on the merged time vector.
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For variable-resistance tests, the fuel cell was connected to the resistance board. After having reached steady state in
cell temperature and voltage, the data acquisition unit was turned on and the board’s switch was flipped. For consecutive
tests, the switch could be flipped again after reaching a steady state in voltage. The data could then be saved as a comma-
separated value file. To obtain maximum detail, the data-acquisition unit was set to record data as fast as possible (about
every 0.1 seconds).

To obtain a polarisation curve, the fuel cell was connected to the potentiostat instead of the resistance board. Because
of the slow secondary dynamics, the measurement took about 18 hours: the potentiostat cycled between 0.825 and 0 V
at a sweep rate of 25 µV/s. In order to obtain a manageable number of data points, the data-acquisition unit was set to
record data every 10 seconds.

The MEA was prepared as described in Seland et al. [11], and it was tested in a commercially available fuel cell (Elec-
troChem, Inc.) with one reference electrode probe, double serpentine flow field, originally designed for low-temperature
PEM fuel cells.

2.2.2 Uncertainty Analysis

The preparation of the membrane-electrode assembly is likely to have a major impact on the fuel cell’s properties. Since PBI

membranes are not commercially available in standard form, the variability encountered in reproducing the membrane
may impair the reproducibility of the measurements reported in this thesis.

The influence of oxygen flow might depend on the number and shape of the cathode channels. Precision in hydrogen
flow, instead, has been found to be of little consequence. The performance of the flow controllers and of the temperature
controller will also influence the resulting data, but this will result in systematic error rather than uncertainty.

The precision with which the board’s resistances are known is going to have a direct influence the reliability of the
measurements of current. Any unaccounted nonlinearities would also disturb the measurements.

Some transients had time constants in the same order of magnitude or even faster than the sampling rate. It is possible
that some important points might be missed if a fast transient is not sampled with a sufficiently fast sensor, resulting in a
significantly different shape of the measured transient.
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2.3 Results and Discussion

2.3.1 Polarisation Curve

The polarisation curve obtained at the conditions described in the previous section is shown in figure 2.2. It presents a
fairly large hysteresis, a behaviour previously observed in other experiments on similarPBI cells [12].

Liu et al. [12] showed that the cathodic reaction is first-order with respect to the concentration of H+ ions, which
depends on the partial pressure of water vapour: it might then be tempting to blame the hysteresis on the lag in water for-
mation. However, given how slowly the polarisation curve was sampled, this is unlikely to be the only reason. Likewise,
temperature transients, caused by the varying power output, should not have influenced such a slow sampling. Other
possible causes include changes in the access of oxygen to the reaction sites or changes in the catalyst during the cycle.

2.3.2 Resistance Steps

The results obtained by switching from an initial resistance to a smaller one and back are shown in figures 2.3 and 2.4. It
can be seen how the operating point moves from one resistance’s characteristic to the other along almost parallel, straight
lines. The reason why the lines are not exactly parallel might be that sampling is not continuous, and the operating point
might have moved from the initial point on the new resistance characteristic by the time a new sample is measured.

As a reference, the polarisation curve is plotted as well. The last transient is not exactly on the expected characteristic
of its external resistance, most likely due to imprecision in the calculation of the resistance value.

It is clear that some transients are faster than others in the descent to steady-state; this can be seen by the number of
markers, roughly spaced by 0.06 seconds, on the trajectories in the V-I plane. It appears that the electrochemical transient
was faster the lower the resistance.

Zooming in on a specific transient provides further information. In figure 2.4 the second transient, the one to 5.47 Ω,
is represented in the V-I plane; the marks on the line represent the sampling points. It can easily be seen that the descent
to steady state on the characteristic of the 5.47 Ω resistance was faster than the ascent to steady state on the 82.25 Ω one,
when the switch on the resistance board was turned back off.

There is an indication, in other words, that the electrochemical transient can exhibit different time constants depending
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Figure 2.2: Experimental polarisation curve of a PBI fuel cell at 150 °C, measured with a sweep rate of 25 µV/s. The arrows
indicate the direction of the hysteresis cycle.
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on both the start and the end point. This behaviour could be related to the phenomenon observed by Johansen [4], where
the same proportional controller performed too aggressively in some operating ranges, and too mildly in others.

The values assumed by the voltage are plotted versus time in figure 2.5. The experiments are the same as in figure
2.3. It can be seen that, after a transient in the order of magnitude of one second, a slower transient of generally smaller
amplitude appears.

Wang and Wang [13] measured a similar behaviour for a low-temperature PEM fuel cell, which had also been described
by Ceraolo et al. [14]. In both cases, the authors noted that slow transients in proton concentration are the cause of these
transients. Since protons in the amorphous H3PO4 phase are important in PBI fuel cells too [12], the mechanism could be
similar in principle. Compared to Wang and Wang’s measurements, transients in PBI fuel cells appear to be slower.

It can be seen from figures 2.3 and 2.5 that all the transients to lower values of resistance seem to reach first the lower
branch of the polarisation curve, to rise again to the upper one as proton concentration increases. However, the transients
back to the initial, larger resistance are much larger than the gap between the branches of the polarisation curve; they
show larger overshoots for transients arriving from higher values of current, possibly because of higher concentration of
protons. This would seem to strengthen the case for a role of water in the hysteresis of the polarisation curve of figure
2.2, but, on the other hand, these transients are much faster (in the order of 10 s) than the sampling rate of the polarisation
curve, which would have had enough time to reach the steady state.

These slower transients are not considered to be an important issue, since in a control perspective, they can easily be
controlled by a simple PI feedback controller.

2.3.3 Effect of Flow Disturbances

It was noted that just changing the oxygen flow rate would change the open-circuit voltage significantly, as shown in
figure 2.6. It was initially supposed that variations in temperature could be the cause of this behaviour: in the experi-
mental setup sketched in figure 2.1, gases enter the cell at ambient temperature, and could have cooled the cathode to
a temperature lower than that measured by the thermocouple. However, subsequent experiments with gas pre-heating
showed that the difference was minimal.

The anode turned out to be less sensitive to inlet hydrogen flow. In fact, changing the hydrogen flow would not cause
any measurable disturbance to the operating point.
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back. The data is the same as in figure 2.3.



2.3. Results and Discussion 24

 0.74

 0.76

 0.78

 0.8

 0.82

 0.84

 0.86

 0.88

 0.9

 0  500  1000  1500  2000  2500  3000  3500  4000  4500

V
o

lt
ag

e,
 V

Time, s

Figure 2.6: Experimental measure of the effect of a step in oxygen flow from 3.7 to 18 cm3/s at 150 °C on open-circuit
voltage. The initial step occurs when oxygen flow is started at the beginning of the experiment. The second step, at about
t = 2200 s, occurs when oxygen flow is stepped up; the last step, at about t = 3600 s, when oxygen flow is stepped back
down.



2.4. Conclusions 25

It can be supposed that variations in proton concentration at the cathode are the cause of these transients too. When
oxygen flow is increased, there is an immediate increase in voltage due to higher oxygen partial pressure, and a sub-
sequent decrease due to reduction in proton concentration, caused by the reduced water partial pressure at the reaction
site1. Conversely, when oxygen flow is reduced, there is a sharp reduction in voltage due to lower oxygen partial pressure,
followed by a recovery of proton concentration, faster than the previous transient.

This asymmetry in the dynamics of proton concentration has already been noted by Ceraolo et al. [14].

2.4 Conclusions

A laboratory setup to gather data about the transient behaviour of PBI fuel cells has been presented. Data has been
gathered about the steady-state polarisation curve with a very slow scan, and transients have been studied by stepping
the value of the resistance connected to the fuel cell: this has highlighted a particular pattern.

Some other transients, slower than the ones just mentioned, have also been observed. Whereas their nature is not
clear, their importance is argued to be limited for control, as their slow development can easily be compensated for by a
feedback loop.

Bibliography

[1] P. Argyropoulos, K. Scott, and W. M. Taama. Dynamic response of the direct methanol fuel cell under variable load conditions.
Journal of Power Sources, 87:153–161, 2000.

[2] P. Argyropoulos, K. Scott, and W. M. Taama. The effect of operating conditions on the dynamic response of the direct methanol
fuel cell. Electrochimica Acta, 45:1983–1998, 2000.

[3] K. Sundmacher, T. Schultz, S. Zhou, K. Scott, M. Ginkel, and E. D. Gilles. Dynamics of the direct methanol fuel cell (DMFC):
experiments and model-based analysis. Chemical Engineering Science, 56:333–341, 2001.

1Even if we are at open circuit, crossover current is causing some reaction to take place, and some water to be formed.



Bibliography 26

[4] Rune L. Johansen. Fuel cells in vehicles. Master’s thesis, Norwegian University of Science and Technology, 2003.

[5] Helge Weydahl, Steffen Møller-Holst, Trygve Burchardt, and Georg Hagen. Dynamic behaviour of an alkaline fuel cell – results
from introductory experiments. In 1st European Hydrogen Energy Conference, Grenoble, September 2003. CP4/123.

[6] Helge Weydahl. Dynamic behaviour of fuel cells. PhD thesis, Norwegian University of Science and Technology, Trondheim, August
2006.

[7] Josef Kallo, Jim Kamara, Werner Lehnert, and Rittmar von Helmolt. Cell voltage transients of a gas-fed direct methanol fuel cell.
Journal of Power Sources, 127:181–186, 2004.

[8] R. Madhusudana Rao and Raghunathan Rengaswamy. Study of dynamic interactions of various phenomena in proton exchange
membrane fuel cells (pemfc) using detailed models for multivariable control. In AIChE Annual Meeting, 2005.

[9] Jay Benziger, E. Chia, J. F. Moxley, and I.G. Kevrekidis. The dynamic response of PEM fuel cells to changes in load. Chemical
Engineering Science, 60:1743–1759, 2005.

[10] Qiangu Yan, Hossein Toghiani, and Heath Causey. Steady state and dynamic performance of proton exchange membrane fuel
cells (PEMFCs) under various operating conditions and load changes. Journal of Power Sources, 161(1):492–502, 2006.

[11] Frode Seland, Torstein Berning, Børre Børresen, and Reidar Tunold. Improving the performance of high-temperature PEM fuel
cells based on PBI electrolyte. Journal of Power Sources, 160(1):27–36, 2006.

[12] Zhenyu Liu, Jesse S. Wainright, Morton H. Litt, and Robert F. Savinell. Study of the oxygen reduction reaction (ORR) at Pt
interfaced with phosphoric acid doped polybenzimidazole at elevated temperature and low relative humidity. Electrochimica
Acta, 51:3914–3923, 2005.

[13] Yun Wang and Chao-Yang Wang. Transient analysis of polymer electrolyte fuel cells. Eletrochimica Acta, 50:1307–1315, 2005.

[14] M. Ceraolo, C. Miulli, and A. Pozio. Modelling static and dynamic behaviour of proton exchange membrane fuel cells on the
basis of electro-chemical description. Journal of Power Sources, 113:131–144, 2003.



Chapter 3

Electrochemical Modelling

This chapter will present a model of the essential electrochemical dynamics of PBI fuel cells. The electrochemical reaction
is the purpose of the cell, and it is necessary to understand it to estimate what control performance we can expect from a
fuel-cell stack.

To limit the model to as few parameters as possible, only two dynamic modes will be investigated: the multicom-
ponent diffusion of reactants and the dynamics of the cathodic overvoltage. The model will then be compared to the
measurements from the previous chapter with a parameter regression. Finally, a qualitative analysis of the structure of
the model will be carried out to determine under what conditions and with what limitations a cell’s power output can be
modified.

3.1 Literature Review

Most of the vast literature available on fuel cells deals with steady-state conditions. However, interest in dynamic opera-
tion of fuel cells has been increasing in recent years.

Many models provided in the literature were intended more for simulation or parameter estimation rather than control

27
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analysis, and they usually consider current density as a parameter that can be arbitrarily set by the operator. The reason
for this choice is likely that fuel-cell models tend to be simpler and more elegant in this layout, and require a minimum of
iterative loops. Furthermore, in a laboratory setup current can indeed be arbitrarily set using a galvanostat.

However, this approach is not satisfactory for process control, because in a real application the current is determined
by the characteristics of the fuel cell and of what it is connected to [1]. Many dynamic models described in the literature
will therefore need some revision before they can be useful for control: a proper means of control has to be clearly
identified.

Ceraolo et al. [2] developed a dynamic model of a PEM fuel cell that also included the dynamic development of the
catalytic overvoltage. Whereas they did not apply their results to control, they produced a model that could easily be
modified for control applications by adding an iterative loop on top of it; they also included a model for multicomponent
diffusion on the cathode side based on the Stefan-Maxwell equations.

A simple linearised model of a fuel-cell stack was introduced by Yerramalla et al. [3], who used it to simulate transients
occurring upon steps in the current passing through the stack. However, as the overvoltage was modelled with the Tafel
equation and its transient was neglected, the model might not be reliable for the first part of simulated transients.

Krewer et al. [4] were among the first to recognise and model the feedback loop between a cell stack’s voltage and
the current through the load. They also included a modelling of charge accumulation in the charge double layer, and
tried to reproduce a cell’s transient behaviour with linear transfer functions for anode, cathode and membrane of a direct
methanol fuel cell.

Pathapati et al. [5] produced a model that calculated the overvoltage as in Amphlett et al. [6], adding the effects
of transients in overvoltage and non-steady-state gas flow. A similar model, with a more detailed modelling of the
overvoltage, has been proposed by Lemeš et al. [7].

Shan and Choe [8] presented a fuel-cell model that considered the dynamics of temperature, membrane conductivity,
proton concentration in the cathode catalyst layer and reactant concentration. The current, however, was considered the
input of the system rather than being determined by the external load. The thermal model was especially detailed as it
allowed to see the evolution of the temperature profile across a cell without resorting to computational fluid dynamics.
Temperature appeared to be fairly uniform with few kelvins of difference between the various components.
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3.2 Modelling Principles and Assumptions

The model presented here was originally conceived as a first step in a control analysis and synthesis for PBI-based PEM fuel
cells. This model has also been found suitable to describe the transient behaviour of alkaline fuel cells, when operating in
conditions where diffusion phenomena are not important [9]; it is expected that, except for diffusion-related issues, most
results will hold for Nafion-based fuel cells as well.

For the purposes of process control, high modelling accuracy is usually not necessary: it is more common to produce
a model that captures the essential behaviour of the system, and let a feedback loop even out the smaller inconsistencies
as they were disturbances. It is more important to predict variations in the frequency range of interest than, for example,
slow variations that can be taken care of by a PI controller.

In a generic PBI fuel cell, our electrochemical model will assume there is a constant value for the bulk partial pressure
pi,b of a generic species i in the anode and cathode channels. These species are consumed or produced at the interface be-
tween the gas-diffusion layer of each electrode and the proton-conducting membrane; water is produced on the cathodic
side. Figure 3.1 shows some possible qualitative profiles across the gas diffusion layers.

The partial pressures of species at the reaction sites, pi,r, are those that determine the reaction kinetics. These values
are however fairly difficult to obtain, as they require to solve a system of partial differential equations (the Stefan-Maxwell
and continuity equations): in this case, an approximate algebraic expression would be much more useful.

The model tries to reach an acceptable compromise between the number of parameters and accuracy. Many param-
eters have been lumped and some phenomena have been neglected or simplified, either in order to save computational
time, or because their dynamics were considered too fast to be of any interest in a controller synthesis.

The following assumptions have been made in the development of this model:

• Diffusion transients reach immediately their steady state, and the concentration profile of each species is linear with
distance from reaction site to bulk;

• The anodic overvoltage is neglected;

• Transients are instantaneous also for the concentration of species in amorphous phosphoric acid, which depends on
the partial pressures of the species at the reaction sites;
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Figure 3.1: Qualitative composition profiles of the reacting species in a PEM fuel cell. Reactions occur at both interfaces
between the membrane and the two gas-diffusion layers. Sizes are not to scale.
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• The inverse (anodic) reaction on the cathode is first-order with respect to water vapour;

• The ohmic loss in the cell is linear with current;

• Cathodic capacitance is constant;

• Crossover current is constant.

3.3 Diffusion

3.3.1 The Stefan-Maxwell Equations

A preliminary analysis was run to establish the influence of diffusion transients on the response of fuel cells, to validate
the first assumption of the previous section. Using actual data and formulas as reported by Ceraolo et al. [2], a PBI fuel-
cell cathode’s reaction surface was modelled, with tortuosity τ = 7, porosity ε = 0.4, distance from reaction site to bulk
L = 0.3 mm, and a temperature of T = 150 °C. These parameter values are believed to be severe enough to produce a
worst-case estimate of the time constant of the diffusion transient. The diffusion process involved water vapour, oxygen
and nitrogen, and was modelled with Stefan-Maxwell’s equations, in the following form:

ε

τ2
∂pi

∂ x
=

n∑
k=1

R T

pDik
(piNk − pkNi) (3.1)

These are then coupled with the continuity equations:

ε

R T

∂pi

∂ t
+
∂Ni

∂ x
= 0 (3.2)

Since diffusion transients are driven by the reactant consumption, they will not in any case be faster than that. If
diffusion dynamics is shown to be faster than reactant consumption, assuming instantaneous transients for diffusion is
an acceptable approximation.
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Furthermore, the diffusion transient can have a noticeable effect on the reaction rate only if the partial pressures at the
reaction sites are sufficiently low, that is, when the cell is close to the mass-transport barrier.

The result of diffusion modelling is shown in figure 3.2. This model predicts transients, without overshoots, in the
order of 10−1 s in case of steps in the reaction rate1. As long as the time constants of transients in reaction rate are larger
than 10−1 s, the diffusion transients may safely be assumed to be instantaneous, but they may be more important when
transients in reaction rate are faster.

3.3.2 Simplified Diffusion

To simplify the Stefan-Maxwell equations, we assume that diffusion transients settle immediately, and that all partial-
pressure profiles are linear from bulk to reaction site. We can then easily integrate:

pi(x) ' pi,r +
∂pi

∂ x
x (3.3)

Since the Stefan-Maxwell multicomponent diffusion equation (3.1) is valid for any positive distance x 6 L from the re-
action site, we can evaluate it with the bulk values of partial pressures, pi,b = pi(L), which are known; furthermore, since
we are neglecting the diffusion transient, we can assume that the flows of oxygen, nitrogen and water will be constant in
x and directly related to the reaction current density ir, that is the current corresponding to reactant consumption:

NO2
= −

ir

4F
(3.4)

NH2O =
ir

2F
(3.5)

NN2
= 0 (3.6)

Inserting this in the Stefan-Maxwell equation (3.1–3.3), the resulting direct formulæ are:

1We will shortly see that such steps are in fact impossible, since reactant consumption varies continuously as a function of overvoltage.
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Figure 3.2: Simulated concentration transient on the cathode of a PBI fuel cell; the current steps from 0 to 800 A/m2 at
t = 0.
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pO2,r = pO2,b −
L τ2

ε

R T

4 F

(
2pO2,b + pH2O,b

pDO2,H2O
+

pN2,b

pDO2,N2

)
ir (3.7)

pH2O,r = pH2O,b +
L τ2

ε

R T

4 F

(
2pO2,b + pH2O,b

pDO2,H2O
+ 2

pN2,b

pDH2O,N2

)
ir (3.8)

It can be seen that, in this approximation, the reaction-site partial pressures vary linearly with reaction-current density.
Incidentally, we can obtain an approximate expression of the current iL at the mass-transport barrier, which occurs when
pO2,r → 0, by rearranging equation 3.7:

iL = pO2,b
ε

L τ2
4 F
R T

(
2pO2,b + pH2O,b

pDO2,H2O
+

pN2,b

pDO2,N2

)−1

(3.9)

While this expression is not an exact one, it is very useful as a rough, inexpensive estimate, and as a first guess in more
detailed, iterative solution algorithms.

In equations 3.7, 3.8 and 3.9 the components of group Lτ2

ε always appear together. It is not possible to estimate L, τ
and ε separately in this model, so they will be integrated in a new variable, λ = Lτ2

ε . λ represents the thickness of an
equivalent diffusion layer that would result in the same reaction-site partial pressures as in the porous electrode.

3.3.3 Distributed Layer Thickness

The previous sections implicitly assumed a deterministic value for the effective thickness λ. However, as illustrated in
figure 3.3, the actual picture is more complex. The points on the electrode area have different properties, resulting in
different values for λ. As the electrochemical system is a nonlinear function of reaction-site partial pressures (and, by
equations 3.7 and 3.8, of λ), the shape of the distribution may influence the overall polarisation curve.

To test this possibility, the model will implement the possibility of using a distributed equivalent layer thickness, Λ,
which will follow a lognormal distribution.
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Figure 3.3: Diffusion layer a) has uniform properties and only one value for λ; a real layer as b) has different properties at
different points.

The lognormal distribution’s probability density function of a random variable X is usually reported as:

ρ(x) =


1√

2πσY x
e
−

[ln(x)−µY ]

2σ2
Y if x > 0;

0 if x < 0.
(3.10)

The mean µY and the variance σ2
Y used in equation 3.10 are not the ones of random variable X, but of the corresponding

normal distribution Y = ln(X). The mean µ and variance σ2 of X are instead given by:

µ = eµY+
σ2
Y
2 (3.11)

σ2 = e2µY+σ2
Y

(
eσ

2
Y − 1

)
(3.12)
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Some lognormal distributions are shown in figure 3.4.It can be noticed how the mean does not in general correspond
to the maximum in the density function.

The lognormal distribution, compared to the more common normal distribution, offers the significant advantage of
being exactly zero for all λ 6 0, which represent physically meaningless values.

Given a function that depends on the distributed variable Λ, it is possible to obtain its overall value for the whole
range of λ values with a weighed integration. For ease of notation, we will indicate this operation with I[ ]:

I[f(Λ)] =

∫∞
0
f(λ)ρ(λ) d λ (3.13)

3.4 Calculating the Cell Voltage

The steady-state cell voltage is calculated subtracting catalytic and resistive losses from the reversible electrochemical
potential:

V = Erev − rMEA (i+ ic) − η (3.14)

The reversible cell potential Erev can be found from well-known thermodynamic data:

Erev = −
∆g0
f

nF
+
R T

n F
ln

(
aO2

aH2

aH2O

)
(3.15)

∆g0
f is calculated at standard conditions, and the activities are those at the reaction sites. In the case of a distributed

Λ, since reaction-site partial pressures and activities depend on the specific value of λ through equations 3.7 and 3.8, in is
necessary to integrate the last term:

Erev = −
∆g0
f

nF
+
R T

n F

{
I
[
ln(aO2

)
]

+ I
[
ln(aH2

)
]
− I
[
ln(aH2O)

]}
(3.16)
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Erev will in this case be a function of ir and Λ. Note that I may refer, depending on which term is integrated, to the
thickness distribution of the cathode or the anode.

The crossover current ic lumps together the parasitic losses, such as electronic conductivity in the membrane. It is
generally small, and is important only at low values of current, where it prevents the cell from reaching reversible voltage
at open circuit. Its value is usually assumed constant in the literature.

The ohmic loss is immediately found as the product of the membrane-electrode assembly’s specific resistance and the
sum of circuit and crossover current density, rMEA (i+ ic).

The model is able to simulate overvoltage effects on the anode, but these are of minor importance in normal oper-
ation. They will be therefore neglected, and only the cathode will be considered: unless differently specified, it will be
understood from now on that all electrochemical terms refer to the cathode.

At steady state, the reaction current density ir is equal to the circuit current density i plus the crossover current density
ic; ir represents the reaction rate resulting from the Butler-Volmer equation, i the actual current flowing in the external
circuit divided by the cell’s area, and ic the internal losses such as permeation of reactants through the membrane or
electronic conductivity of the membrane.

Liu et al. [10] have studied the oxygen reduction reaction at the cathode of a PBI fuel cell. Their results indicate that
the rate-determining step is first-order with respect to oxygen and protons:

O2 + H+ + e− −−→ O2H (3.17)

The remaining steps from O2H to H2O are faster, and can be assumed to be instantaneous. The oxygen term is the
oxygen present in amorphous H3PO4, and the concentration of protons can be promoted by water:

H3PO4 + H2O −−⇀↽−− H2PO−
4 + H3O+ (3.18)

In the data range of interest, the data provided by Liu et al. seems to indicate that the concentration of H+ is approxi-
mately proportional to the partial pressure of water vapour.

There are no equivalent studies for the inverse reaction of water oxidation, so it will be simply assumed to be first-
order with respect to water.
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1
2 H2O −−→ H+ + e− + 1

4 O2 (3.19)

Assuming that the activity of oxygen in the amorphous H3PO4 phase is proportional to the partial pressure of oxygen
at the reaction site (with no transient modelled), the following expression results for the exchange current density [11]:

i0 = nFk

(
pO2

p0

)α (pH2O

p0

) 1+α
2

(3.20)

where n is equal to 1 and p0 is the standard pressure (101 325 Pa). Finally, Liu et al. also provided an estimate for the
symmetry factor α, in the range 0.42–0.44; α = 0.43 will be assumed.

Reaction current density ir, representing the current corresponding to the reaction rate per unit area, can then be
calculated for a given activation overvoltage η, which represents the voltage loss associated to reaction kinetics, according
to the Butler-Volmer equation [11]:

ir = i0

(
eα

nF
RT η− e−(1−α) nFRT η

)
(3.21)

If we are considering a distributed Λ, we would then obtain the value of ir by the following relationship:

ir(η,Λ) = I[ir(η, λ)] (3.22)

Since equation 3.21, which binds η and the reaction current density ir, cannot be explicitly inverted directly as η =

f(ir), an iterative algorithm is necessary. However, if we assume that the second exponential term in equation 3.21 is
much smaller than the first one, we obtain the Tafel equation:

η =
R T

αnF
ln
(
ir

i0

)
for ir > i0

η = 0 for ir ∈ [0, i0]
(3.23)

The Tafel equation is not very accurate for low values of η and is not invertible for ir < i0, but is a very useful,
inexpensive estimate in most situations.
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Figure 3.5: Diagram of the fuel-cell model.

3.5 Dynamics

Transients occur when ir 6= i + i0, because this indicates that there is a charge imbalance that will change the value of
overvoltage η. The dynamic equation describing the transient is as follows [2]:

η̇ =
i+ ic − ir

C
(3.24)

This is the only differential equation that we will consider in order to simulate the transient of the fuel cell. As already
mentioned, all diffusion transients will be neglected, and any capacitance or inductance in any part of the load is neglected
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as well. Capacitance C is assumed to be constant, but some authors reported it to be variable [12]. C represents the sum
of an electrostatic double layer capacitance, a pseudocapacitance due to charge stored by adsorbed and intermediate
products at the surface, and the charge stored in the diffusion layers [13].

The external load applied to the model is allowed to vary with time, and is described by a function of the form
I = f(V , t). It has been chosen to use this form instead of V = g(I, t) to allow the implementation of loads such as
MOSFETs, where there can be infinite values of I for one value of V .

Figure 3.5 represents the model graphically. There, one can see the internal resistance rMEA, the reversible potential Erev,
the capacitor C and its overvoltage η. The bipole in parallel with the capacitor is a nonlinear voltage-controlled current
generator, which represents the Butler-Volmer law imposing a current ir as a function of η (and many other parameters,
as per equation 3.21). This bipole is often modelled as a nonlinear resistance [5], or a linearised value in an area of interest.
Incidentally, ideal generator Erev and resistance rMEA can be viewed as a Thevenin equivalent circuit.

The actual integration of equation 3.24 is not very simple, since ir is a function of many parameters (including η
itself) through the Butler-Volmer equation (3.21). Furthermore, the exchange current density i0 in that equation depends
on the reaction-site concentrations of the reactants (equation 3.20), which, in turn, depend on their consumption rate,
proportional to ir. An iterative loop, consisting of equations 3.7, 3.8, 3.20 and 3.21, is therefore necessary to calculate ir at
all integration steps, and this is the major computational cost of the simulation. This phenomenon could be approximated
assuming a constant i0, but a separate, empirical term should then be introduced in equation 3.14 to model mass-transport
losses. The complete set of equations to solve is summarised in table 3.1.

3.6 Time Constants

Given the state x of a dynamic system, a time constant is the factor τ in the following differential equation:

τ ẋ = −x (3.25)

Forcing terms were neglected in this equation for sake of simplicity. We will now show how to obtain an analytic
relationship for the time constant of the electrochemical transient of fuel cells.
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Overvoltage differential equation η̇ =
i+ ic − ir

C
(3.24)

Butler-Volmer equation ir = i0

(
eα

nF
RT η− e−(1−α) nFRT η

)
(3.21)

Exchange current density i0 = nFk
(
pO2,r

p0

)α (pH2O,r

p0

) 1+α
2

(3.20)

Oxygen diffusion pO2,r = f(ir,pi,b,Λ, T) (3.7)

Water diffusion pH2O,r = g(ir,pi,b,Λ, T) (3.8)

Table 3.1: Summary of the main equations used in the model.

The external characteristic is assumed to be a generally nonlinear, purely resistive load of the type V = Ψ(i). The
reversible voltage Erev, the cell’s internal resistance rMEA and the crossover current ic are assumed to be constant. The
time derivative of the cell’s voltage is then expressed as:

dV
d t

=
d

d t
[Erev − η− rMEA (i+ ic)] = −

d
d t

(η+ rMEA i) (3.26)

Since the operating point has to be on the load’s characteristic as well as on the cell’s instantaneous one, we can write:

dV
d t

=
dΨ
d t

=
dΨ
d i

(i)
d i
d t

(3.27)

Inserting in equation 3.26 and rearranging:

d i
d t

= −

[
rMEA +

dΨ
d i

(i)

]−1 dη
d t

= −

[
rMEA +

dΨ
d i

(i)

]−1
i+ ic − ir

C
(3.28)

The overvoltage’s time derivative is:
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dη
d t

=
i+ ic − ir

C
=

dη
d ir

(ir)
d ir
d t

(3.29)

Rearranging:
d ir
d t

=

[
dη
d ir

(ir)

]−1
i+ ic − ir

C
(3.30)

Subtracting equation 3.30 from equation 3.28, we obtain the following relationship:

d(i+ ic − ir)

d t
= −

1
C

{[
rMEA +

dΨ
d i

(i)

]−1

+

[
dη
d ir

(ir)

]−1
}

︸ ︷︷ ︸
1/τ

(i+ ic − ir) (3.31)

Assuming that C and rMEA are constant, that functions Ψ(i) and η(ir, . . .) are given, the time “constant” τ depends
essentially on i and ir:

τ(i, ir) =
C[

rMEA + dΨ
d i (i)

]−1
+
[

dη
d ir

(ir)
]−1 (3.32)

The reasons for using i + ic − ir instead of the more natural η are that it is possible to find expression 3.31 explicitly,
without solving numerically the Butler-Volmer equation (3.21), and that it is not necessary to add a forcing term to account
for external effects, since they are already included through Ψ; furthermore, the term i + ic − ir always returns to zero at
the end of a transient, since it is its driving force.

3.7 Parameter Estimation and Simulation

A parameter regression was carried out to verify whether and how well the proposed model fitted the results. It was
noticed that whereas parameter estimation seems difficult because of the large hysteresis of the polarisation curve in
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Estimate Standard Units Correlation matrix
deviation

k 115.7 55.9 µmol/m2 s 1 −0.590 0.672 0.847

λ 25.82 0.349 mm −0.590 1 −0.740 −0.648

ic 33.63 93.94 A/m2 0.672 −0.740 1 0.518

rMEA 26.07 5.96 µΩ m2 0.847 −0.648 0.518 1

Table 3.2: The results of the parameter regression for parameters k, λ, ic and rMEA with the data of the upper branch of the
polarisation curve presented in figure 2.2.

figure 2.2, the model fits very well the upper branch of the curve. However, the lower branch does not qualitatively fit,
even with different values. This parameter regression assumes a non-distributed layer thickness.

The residuals are plotted in figure 3.6, where it can be seen that the model predicts the cell’s voltage in the upper branch
with an approximation of ±10 mV until it reaches the mass-transport limit. The results of the parameter regression are
shown in table 3.2.

There is significant correlation between internal resistance rMEA and reaction constant k, since in most experimental
points the effect of increased resistance is similar to that of a reduced reaction constant. Similarly, there is high correlation
between crossover current density ic and the effective thickness of the diffusion layer λ: since information about λ is
gathered mostly at data points close to the mass-transport barrier, an increase in ic will have an effect similar to a reduction
in λ, because it will move the barrier to the left in the plot.

To reduce these correlations, one may gather data points from conditions where the effects of these parameters are
going to vary independently, such as different values of temperature or gas composition.

As noted, the model does not fit the lower branch of the polarisation curve. It is possible that the lower branch follows
different kinetics, or that other factors, such as catalyst deactivation and transients in proton concentration, interfered in
the measurement and caused the hysteresis observable in the scan of figure 2.2.
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Figure 3.6: Plot of residuals (sample minus model values) for the model applied to the upper branch of the polarisation
curve shown in figure 2.2.
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It was not possible to perform a proper parameter estimation for the cathodic capacitance, as the slower secondary
transients shown in figure 2.5 are not well understood, and would have interfered in the regression procedure. Further-
more, the exact time of switching could not be logged in the measurements with sufficient precision. However, a value in
the range of 1 to 2 kF/m2 seems to reproduce the observed behaviour with acceptable approximation.

It was found that using a lognormally distributed Λ for the cathode would not result in an improved fit. The distribu-
tion’s standard deviation is very highly correlated with λ, and the negligible increase in accuracy is considered not to be
worth the large overhead in terms of computational effort.

3.8 Simulation

With the parameters given in table 3.2, a simulation has been carried out to replicate the experimental measurements of
figure 2.4; its results are presented in figure 3.7.

The model allows also to simulate other types of loads, such as MOSFETs. In figure 3.8, the transient associated to a
IRF1404 power MOSFET by International Rectifier, Inc. is simulated.

3.9 Impedance Measurements

A common method to extract information from electrochemical systems is measuring the electrochemical impedance [14].
With this technique, a fuel cell is initially kept at a constant base voltage or current, and then small sinusoidal perturba-
tions of a certain frequency are added. The amplitude ratio and phase shift between voltage and current oscillations
provide a complex function of oscillation frequency, the impedance Z(ω) = R(ω) + iX(ω), whose real part is termed
resistance and the imaginary part reactance. Impedance can also be seen as a transfer function between current and
voltage.

The resistance and reactance associated to the model pictured in figure 3.5 are fortunately fairly easy to calculate. For
ease of notation, we denote Rc = η/I:
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1500 F/m2. The markers are spaced by 0.06 s, except those at switching points that are spaced 1 µs.



3.9. Impedance Measurements 48

 0.6

 0.62

 0.64

 0.66

 0.68

 0.7

 0.72

 0.74

 0  0.02  0.04  0.06  0.08  0.1  0.12  0.14

V
o

lt
ag

e,
 V

Current, A/cm2

Polarisation curve

MOSFET characteristics

Transient path

Figure 3.8: The simulated transient resulting from having changed the gate voltage of a MOSFET from 3.05 to 3.1 volts,
when this MOSFET is operating as the load of a PBI fuel cell at 150 °C. The markers are spaced by 0.01 s, except for the
switching instant when there is a spacing of 1 µs.



3.9. Impedance Measurements 49

R(ω) = RMEA +
Rc

1 + (ωRcC)2 (3.33)

−X(ω) =
ωR2

cC

1 + (ωRcC)2 (3.34)

These equations do not account for anodic effects and diffusion phenomena; the latter cannot be modelled explicitly
because of the complexity of the Stefan-Maxwell equations. However, in experimental data, a Warburg impedance due to
diffusion may appear at low values of frequency.

We can extract information about RMEA and Rc from an impedance spectroscopy by taking the limits to zero and infinity
of the expression given for the cell’s impedance:

lim
ω→∞Z(ω) = RMEA (3.35)

lim
ω→0

Z(ω) = RMEA + Rc (3.36)

Calculating the values of impedance for various values ofω, one can plot the impedance values in the Nyquist plane,
as in figure 3.9. The semicircle is a common result for fuel cells: another (usually much smaller) semicircle may also
appear in experimental data, representing the anode.

Impedance measurements can be a good source of information about the capacitance C of the model: it can be demon-
strated that, at the point of minimum reactance (the summit of the semicircle in figure 3.9), the following relation holds:

ωsummit =
1
RcC

(3.37)

The diameter of the semicircle is Rc; as overvoltage η is not linear with current I, the semicircles will have different
diameters for different operating conditions. At open circuit, Rc → ∞ since I = 0 and η > 0 (because of the small
crossover current): the circle will degenerate into a vertical line passing by R = RMEA.
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Since the model can easily calculate the impedance of a fuel cell, it may be possible to perform a parameter estimation
for the model’s capacitance C at frequencies where the slower transients noticed in figure 2.5 are not important and do
not interfere with the measurements.

3.10 Instantaneous Characteristics

Polarisation curves represent steady-state values2, and do not contain information about the way fuel cells behave during
transients. To include this information in the same plot, we define the instantaneous characteristic to be the locus of all
points in the V-i plane that can be reached instantaneously by the fuel cell. To define it, it is important to examine which
terms of the polarisation curve are going to change in a transient, and how so.

The instantaneous characteristic comes from equation 3.14, where the terms V and i can change stepwise, whereas η
evolves dynamically and continuously in time according to equation 3.24. Reaction current density ir, which represents
the consumption of reactants, is a continuous, strictly increasing function of η, according to the Butler-Volmer equation
[16]: ir is therefore as continuous in time as η is. To any value of η corresponds one and one only value of ir, so the state
of the fuel cell may be described by ir just as well as by η: it is possible to express each one as a function of the other3. The
reversible voltage Erev will also not have a discontinuity at step time, since it depends on ir.

The equation for the cell voltage can be rewritten, highlighting the dynamic and the algebraic parts:

V(t, i) = Erev − η︸ ︷︷ ︸
Vdyn(t)

−rMEA · (i+ ic)︸ ︷︷ ︸
Valg(i)

(3.38)

If a stepwise change occurs in i at time t0, Vdyn will remain continuous, and it will have a single value at that time.
Valg will instead change instantaneously with i, and will present a discontinuity.

2At least ideally so. The slow secondary transients that often appear in laboratory tests (such as those described by Benziger et al. [15]) are often
hidden behind an averaging of the obtained values in much of the available literature.

3On the other hand, the Butler-Volmer equation, expressing ir = f(η), cannot be solved explicitly for η, and requires an iterative loop. The Tafel
equation (3.23) is a very good approximation of η = f(ir) for sufficiently large values of ir [17].
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Figure 3.10: The steady-state polarisation curve and the instantaneous characteristic on a V-i plane. The instantaneous
characteristic moves up or down depending on the value of overvoltage η.
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The instantaneous characteristic described by equation 3.38 can be seen as a line in the V-i plane, rising or descending
according to the value of Vdyn(t). It will be a straight line if rMEA is constant, as shown in figure 3.10.

3.10.1 Transient Behaviour

We can now turn our attention to how specific transients develop. The values of voltage and current will be determined by
the intersection between the instantaneous characteristics of the cell and the characteristic of the load. If the intersection
point is not on the steady-state polarisation curve, the cell’s instantaneous characteristic will rise or descend until the
operating point will be brought to the intersection between the load characteristic and the polarisation curve.

In general, the load may be represented by an instantaneous characteristic as well, but for ease of treatment we con-
sider only loads with constant characteristics.

In figures 3.11 and 3.12, a few simple transients have been sketched. They all start from a steady-state point on the
polarisation curve, and illustrate the path of the operating point to reach the new steady state. All transients can be
divided in two parts:

1. After the step in external load has taken place, the operating point instantaneously moves to the intersection of the
current instantaneous characteristic and the new load;

2. Remaining on the external load’s characteristic, the operating point follows the movement of the instantaneous
characteristic, until it settles on the intersection between the external load and the polarisation curve.

Whereas the plots in figure 3.11 imply the presence of a current or voltage generator, those in figure 3.12 assume loads
that can be changed with little or no external power supply. A resistance step may be performed with a simple switch or
using a rheostat; a step in the gate voltage of a MOSFET4 will require a voltage source, but this source will have to provide
only a negligible amount of power.

4For a process engineer, MOSFETs can be thought as valves that allow more current through them when their gate voltage is increased. For a
detailed treatise of MOSFETs, see e.g. Mohan et al. [18].
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Figure 3.11: Transients in the phase plane and in time when stepping (a) the cell current or (b) the cell voltage using a
galvanostat or a potentiostat, respectively.
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Figure 3.12: Transients in the phase plane obtained by changing the external circuit’s characteristic, on the left with a
resistance (stepping from r1 to r2) connected to the fuel cell, and on the right with a MOSFET whose gate voltage is stepped
from Vg,1 to Vg,2.
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3.10.2 Graphical Representation of Time Constants

As previously stated, the catalytic overvoltage varies according to the differential equation:

dη
d t

=
i+ ic − ir

C
=
i− (ir − ic)

C
(3.39)

Since the level of the instantaneous characteristic is determined by the value of η, the right-hand side in equation 3.39
represents also the “speed” at which the instantaneous characteristics moves vertically on the plot. It is relatively easy to
find i and ir−ic graphically: the circuit current, i, is at the intersection of the instantaneous characteristic with the external
load; the reaction current minus the crossover current, ir− ic, is at the intersection of the instantaneous characteristic with
the polarisation curve.

The latter claim can be demonstrated as follows: the polarisation curve represents the steady-state points, and the
instantaneous-characteristic represents all points with the same η and ir: their intersection is the steady state with the
same reaction current ir of the transient operating point. Since at steady state, by equation 3.24, ir − ic = i, the projection
of this intersection on the i axis is ir − ic, as illustrated in figure 3.13.

An interesting side effect is that some transients may have different time constants depending on how “close” to the
polarisation curve their trajectory is. If a transient trajectory consists of points “close” to the polarisation curve5, the
driving force of equation 3.39 (that is i − (ir − ic)) is small, and the transient will be slower. This has been verified
experimentally [19], and simulation indicates that times in the order of 10 s are common to reach steady state in open
circuit. Settling times for most transients are in the range between 0.1 and 10 s.

3.11 Perfect Control of the Electrochemical Transient

An important result can be obtained observing the instantaneous characteristics in the previous figures. We see clearly
that they pass by the current corresponding to the maximum power output with a higher voltage than the polarisation

5More rigorously: points lying on an instantaneous characteristic whose intersection with the polarisation curve is close, with distance being
measured along the i axis.
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Figure 3.13: The distance between the intersections of the
instantaneous characteristic with the external load and
with the polarisation curve represents the driving force
of the transient.

Figure 3.14: At current imax, where the steady-state
power output is maximum, the instantaneous character-
istic from point (i0,V0) has a higher voltage than the po-
larisation curve.
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curve, as exemplified in figure 3.14. It is an immediate observation that this means that we can, at least in theory, step
the power output of the fuel cell even beyond the maximum nominal value. We shall now seek to properly formalise this
finding.

We define pmax to be the maximum power output of a fuel cell, and imax to be its corresponding current on the steady-
state polarisation curve.

Theorem 3.11.1 (Perfect control of the electrochemical transient). Given a fuel cell having its steady-state voltage expressed by
V(i) = Erev − η(ir) − rMEA(i) (i+ ic), with overvoltage η(ir) strictly increasing with ir and internal resistance rMEA(i) continuous
in i, it is always possible to instantaneously step the power output to any value between zero and its maximum steady-state value
from any operating point lying on an instantaneous characteristic that intersects the polarisation curve at some i ∈ [0, imax].

Proof. Given any i0 ∈ [0, imax], we can identify the corresponding instantaneous characteristic V(i) = Erev − η(i0 + ic) −

rMEA(i) (i+ ic). Since η(ir) is strictly increasing with ir, η(imax + ic) > η(i0 + ic).
Subtracting the steady-state characteristic from the instantaneous one at i = imax, we obtain −η(i0 +ic)+η(imax +ic) >

0, meaning that the instantaneous characteristic will have a higher voltage at i = imax, and thereby a larger power output
than the steady-state characteristic.

Power along the instantaneous characteristic varies continuously, according to the formula p(i) = V(i) i, because
rMEA(i) is also assumed continuous. It is trivial that power output can be set to zero by choosing i = 0. For the
intermediate-value property, ∃ i : p(i) = p,∀p ∈ [0,pmax].

This theorem guarantees, therefore, that there is a way to immediately change to any value of power output in the
complete power range of the fuel cell, from zero to maximum, under very general conditions. This means there is no
inherent limitation to how fast control we can achieve in the electrochemical domain, even though practical issues such
as measurement time and computation time will eventually pose a limit.

This has also other implications: if incorrectly controlled, a fuel cell might exhibit large spikes in power output, which
may damage equipment connected to it. This might be especially important in microelectronics appliances.



3.12. Conclusions 59

3.11.1 Implicit Limitations

Theorem 3.11.1 delivers an important result, but makes some implicit assumptions. The assumption about the form of
the function describing the polarisation curve is especially important, since the curve is expected to be only a function of
the circuit and reaction currents: other factors such as temperature, catalyst poisoning, reactant concentration are left out.

Therefore, the theorem is valid only in the context of a certain set of states that define the polarisation curve: we are only
guaranteed that we can instantly reach the maximum power output for those conditions of temperature, composition,
and other variables defining the cell’s state. This may be less than the nominal power output that the fuel cell is supposed
to deliver in design conditions. In such a case, other control variables may be used to modify these states, and might pose
some performance limits: for instance, a temperature increase cannot occur stepwise.

3.12 Conclusions

A dynamic model for fuel cells has been developed in this chapter. After evaluating the effect of diffusion of reactants
through a porous layer, it was concluded that transients in diffusion may be safely assumed to be instantaneous. The data
gathered in chapter 2 can be fit with four parameters for steady-state simulation, namely reaction constant and equivalent
layer thickness of the cathode, crossover current, and specific ohmic resistance. The possibility of simulating a distributed
layer thickness was added, but it appears that its effect is too small to significantly improve the model’s fit. Furthermore,
it has a heavy computational cost.

The dynamic part of the model included only the overvoltage transient, because it is considered to be the most im-
portant. This transient frequently results in overshoots in power output. It was not possible to make a precise parameter
regression for the model’s capacitance as secondary unmodelled dynamics would have disturbed the result. In future
works, impedance spectroscopy may be used to estimate this parameter in frequency ranges where the secondary dy-
namics do not interfere with measurements.

The overvoltage transient was illustrated graphically by introducing the concept of instantaneous characteristic, which
has been used to explain qualitatively the shape of some transients. A theorem was demonstrated to show how the power
overshoot associated to the overvoltage transient can make perfect control of the power output theoretically possible.
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Chapter 4

Mass and Energy Modelling

Most dynamic models of fuel cells published in the open literature are based on mass and energy balances. Some of
these are very detailed in the phenomena they model, and there are also applications of computational fluid dynamics to
obtain two- or three-dimensional simulations in which temperature, compositions, pressure and current density can have
variable values in every point of the fuel cell.

These studies are of high value, but are also computationally demanding. As this thesis is concerned with control
of fuel cells, a simpler model will be presented. The goal of this model, rather than high accuracy, is to present the
essential dynamic phenomena of interest for control. For this simpler task, a lumped (zero-dimensional) model with
some simplifying assumptions was chosen. Any deviations between the simple model and the real behaviour of the fuel
cell may be taken care of by a feedback loop in the control system.

4.1 Literature Review

One of the first dynamic models for fuel-cell systems was published in the literature by He [1] in 1994. He considered a
molten-carbonate fuel-cell stack fed with reformate hydrogen, and focused mostly on mass flows and energy balance of
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the pre-processing plant and of the cell stack. The electrochemical model was comparatively simple, with no dynamics
and being, essentially, a Thevenin equivalent circuit with a voltage generator and a resistance.

A dynamic model for PEM fuel cells by Amphlett et al. [2] appeared in 1996, and was subsequently quoted in a large
number of papers. It was a thermal model with a basic, empirical modelling of the overvoltage effects. Current was
considered a system input, and the catalytic overvoltage was assumed to vary instantly as a function of temperature,
oxygen concentration and current. The model predicts well the behaviour of the stack in a time scale of minutes, but,
since it does not consider the transient in overvoltage, it might be less accurate in the scale of seconds and lower.

The issue of managing the water-content dynamics in Nafion membranes was recognized by van Bussel et al. [3], who
identified the possibility of great variations in current density in the same cell when operated on dry gases, and stressed
the beneficial effect of higher water content in the anode gas.

The model presented by Meng and Wang [4] provided a detailed simulation of flows in three dimensions using com-
putational fluid dynamics. Their model included transients in reactant concentration in bulk and diffusion layers for
both electrodes, water production, diffusion and electro-osmosis, but it did not include the overvoltage transient. Similar
models have been proposed by Nguyen et al. [5] and Zou et al. [6].

A three-dimensional dynamic model focused on water transport has been studied by Wang and Wang [7, 8]. They
concluded that anode back-diffusion would take some seconds to compensate for an anodic dry-out caused by an increase
in current, causing significant voltage losses at the anode. In extreme conditions, these losses may reverse the cell voltage.
Gas-diffusion transient were found to be much faster, in the range of 10−1 to 10−2 s.

4.2 Mass Balances

Of the many possible flow configurations to deliver reactants to a fuel cell, the one chosen for this thesis is shown in figure
4.1. The essential difference between fuel cells and batteries is that fuel cells have a continuous feed of fuel and oxidant
(for example hydrogen and air), whereas batteries contain the reactants themselves. The requirement on the presence of
species is twofold:

1. Mass balances require that a sufficient amount of reactants is present in both electrodes of the fuel cell to sustain the
reaction;
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Figure 4.1: A possible configuration for the reactant flows of a fuel cell. The anodic flow is pure hydrogen and is dead-
ended, whereas the cathodic flow is atmospheric air and has an exhaust to take out water and nitrogen as oxygen in
replenished.
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2. Reaction kinetics requires reactants to be present in concentrations higher than a certain threshold, ideally as high
as possible, in order to reduce the catalytic losses in voltage and increase efficiency.

As expressed by equation 3.20, the exchange current density depends on the presence of reactants, and possibly other
species. Any variation in exchange current density i0 is going to be directly mirrored into the reaction current density ir,
since the Butler-Volmer equation (3.21) states that ir ∝ i0. In fact, the expression for exchange current density is the one
and only point where the electrochemical model presented in chapter 3 interacts with reactant concentration.

Gases are usually fed into a fuel-cell stack through a manifold from which the gases can enter the single cells. The cells
may be connected in parallel, with a single manifold connecting all the cells, or in series, with each cell’s outlet feeding
the next cell’s inlet, or a mixture of these approaches, possibly with many smaller manifolds spanning a certain number
of cells. If the gas entering a manifold contains inert components, or if reaction products are going to appear on that side
of the cell, an exit manifold will be required. We will first consider the mass and energy balances for a single cell, and we
will then look at how the manifold layouts influence our analysis.

4.2.1 Dead-End Flows

Some gas flows do not need an outlet, since all of the entering flow is going to be consumed and no products will be
generated on that side of the fuel cell. This is generally the case of pure hydrogen fed to the anode of PEM fuel cells. In
the case of Nafion membranes, hydrogen may also be humidified to improve membrane conductivity and avoid dry-out,
and water will permeate to the cathode along with the protons.

For the case of an anode fed on pure hydrogen, the equation of mass conservation is simply:

dnH2

d t
= ṅH2

−
irA

2 F
(4.1)

Assuming that the ideal gas law is valid, nH2
=
pH2

V

RT , which after derivation gives:

dnH2

d t
=

V

R T

(dpH2

d t
−
pH2

T

d T
d t

)
(4.2)
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Inserting expression 4.1 and rearranging as a dynamic equation of pressure:

dpH2

d t
=
R T

V

(
ṅH2

−
irA

2 F

)
+
pH2

T

d T
d t

(4.3)

The last term may be neglected if temperature transients are sufficiently slow, since transients in pressure are typically
faster than ones in temperature.

In a real system there are always some impurities associated with hydrogen: therefore, some form of periodic purging
will be necessary even for dead-end flows. This has not been modelled here because it is assumed to be a discontinuous
and relatively rapid process. If the fraction of impurities in the entering flow is significant, an open-end flow layout may
be more appropriate.

4.2.2 Open-End Flows

When flows passing through the fuel cell contain inert components, poisons, or receive some reaction products such as
water, they require an outlet to remove these non-reacting species.

In all types of PEM fuel cells, this is always the case for cathodic gases, as water forms on the cathode and must be
disposed of. In the important case of air-fed cells, inerts in the form of nitrogen represent almost 80 % of the entering
molar flow, and in addition to that comes air humidity. This is also the case for anodic gases whenever hydrogen is not
pure, for instance when hydrogen gas has been produced by a reformer and is still contains amounts of carbon oxides
and water vapour.

Diffusion Limits

The main problem posed by inert gases is the appearance of diffusion limits. Simplifying the Stefan-Maxwell equations,
an approximate limit to the reaction current has been obtained in equation 3.9, considering only the cathode. At this
limiting current, the steady-state partial pressure of oxygen at the reaction surface reaches zero: this limit is often named
the mass-transport barrier in the literature.
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The limiting current, as can be seen in equation 3.9, is proportional to the partial pressure of oxygen in the bulk
(outside the diffusion layer) for small oxygen concentrations. When oxygen is more dominant, the dependence becomes
weaker, and eventually disappears when pure hydrogen is fed and pH2O,b = pN2,b = 0. Even if the cell is fed pure oxygen,
however, the mass-transport barrier will not disappear, as water still has to exit the diffusion layer. To move the current
limit to higher values and allow more power output from the cell, therefore, it is necessary to increase the fraction of
oxygen in the cathode gases. The simplest approach is to increase the inlet flow to purge inerts and bring oxygen closer
to its inlet concentration.

For the case of an impure hydrogen flow on the anodic side, in presence of CO, CO2 and H2O (as would be the case
for the outlet of a hydrocarbon reformer), an expression similar to equation 3.9 can be derived:

iL,a = pH2,b
2 F
λR T

(
pCO,b

pDH2,CO
+

pCO2,b

pDH2,CO2

+
pH2O,b

pDH2,H2O

)−1

(4.4)

Again, to increase the current limit one would have to increase the partial pressure of hydrogen in the bulk gas, pH2,b.
However, whereas air is obtained for free from the environment, the anode exhaust gases would still contain valuable
hydrogen. Therefore, when operating open-ended, the anode outlet may deliver gas to a utility that may make use of it,
such a gas turbine, a burner for a heating unit, or a purifying unit from which the remaining hydrogen can be extracted
and recycled back to the anode.

Effects of Bulk Oxygen Concentration

As the partial pressure of oxygen in the cathode’s bulk influences the shape of the cell’s polarisation curve, a series of
simulations has been performed with parameters from table 3.2 to determine its effect.

The composition of air in a fuel cell’s cathode changes as oxygen reacts with hydrogen to form water vapour. For
a given oxygen conversion, the number of moles for the three gas species considered (oxygen, nitrogen and water) and
their total is:
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nO2
= n0

O2
(1 − X)

nN2
= n0

N2

nH2O = n0
H2O + 2Xn0

O2∑
i

ni =
∑
i

n0
i + Xn0

O2

(4.5)

Where X is conversion and n0
i is the initial number of moles of generic species i. Since the molar fraction of a generic

species i is by definition xi = ni∑
ini

, the molar fractions will be a function of conversion according to the following
relations:



xO2
=
x0

O2
(1 − X)

1 + x0
O2
X

xN2
=

x0
N2

1 + x0
O2
X

xH2O =
x0

H2O + 2 x0
O2
X

1 + x0
O2
X

(4.6)

We will assume that the initial feed has a total pressure of 101 325 Pa (a standard atmosphere). The partial pressure of
water is assumed to correspond to 1700 Pa, the vapour pressure of water at approximately 15 °C, or a relative humidity of
53 % at 25 °C. The remaining dry air is assumed to be made up of 20 % oxygen and 80 % nitrogen.

With various values of X, the polarisation curve calculated with equation 3.14 changes as shown in figure 4.2. It is
noticeable how the mass-transport barrier recedes almost linearly with conversion, and that some conversion is actually
beneficial at low currents: the reason is that an increase in water vapour will increase the exchange current density (3.20),
actually promoting the reaction. This latter positive effect is however limited in extent.
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Figure 4.2: Polarisation curves of a fuel cell as oxygen conversion advances due to the reaction. The cell’s parameters are
those reported in table 3.2.
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The maximum power outputs for the polarisation curves of figure 4.2 are shown in figure 4.3 as a function of conver-
sion, along with the corresponding oxygen and water molar fractions. It is noticeable how the maximum available power
varies almost linearly with all of these variables.

These results are valid for a fuel cell whose cathodic bulk partial pressures are as given by equation set 4.6. This is the
case for a fuel cell whose open-end cathode manifold operates as a steady-state CSTR (with perfect mixing), and with no
perturbations in the entering composition.

Figure 4.3 can therefore be used to derive a simple rule-of-thumb for fuel cells of the type investigated in this thesis:
a fuel cell’s maximum power output is approximately proportional to oxygen partial pressure. This implies that the air
flow in the cathode should be large in order to produce more power.

Mass-Balance Equations for Open-End Flows

For a generic species i, the dynamic mole balance in an open-end flow is:

dni
d t

= ṅin xin
i − ṅout xi + νi

irA

F
(4.7)

The stoichiometric factor νi indicates how many moles of the species are produced or consumed for every mole of
electrons transferred. Since the anodic and cathodic reactions are, respectively:

1
2 H2 −−→ H+ + e−

1
4 O2 + H+ + e− −−→ 1

2 H2O
(4.8)

we have that νO2
= −1

4 , νH2
= −1

2 , νH2O = 1
2 and νN2

= 0.
When pressure is constant, the total outlet molar flow depends only on the transients in reaction rate and temperature,

and can be calculated by the following relation:

ṅout = ṅin +

Reaction︷ ︸︸ ︷∑
i

νi
irA

F
+

Heat expansion︷ ︸︸ ︷
pV

R T 2
d T
d t

(4.9)
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Figure 4.3: The maximum allowable conversion in the cathode’s bulk (with corresponding molar fractions of oxygen and
water vapour) for various levels of power output from a fuel cell.
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Inserting this expression for ṅout into equation 4.7 and assuming constant pressure, the molar balance becomes:

pV

R T

d xi
d t

−
���

���
xi
pV

R T 2
d T
d t

= ṅin (xin
i − xi

)
+
irA

F

νi − xi
∑
j

νj

−
���

���
xi
pV

R T 2
d T
d t

pV

R T

d xi
d t

= ṅin (xin
i − xi

)
+
irA

F

νi − xi
∑
j

νj

 (4.10)

Fortunately, the heat expansion term cancels out when expressing the dynamics in terms of molar fraction rather than
number of moles. This is a series of differential equations in molar fractions xi. In a control setting, we can view ṅin

as the manipulated variable, since it can be set with an air blower or a compressor, and ir as a disturbance, since it is a
consequence of the external load connected to the fuel cell. It is well worth remarking that this system is nonlinear.

4.3 Energy Balance

Energy balance and temperature dynamics are important topics for PEM fuel cells. Nafion-based PEM cells operate in a
narrow temperature range, usually around 80 °C (more if pressurised), whereas PBI membranes can operate in a range
spanning from 125 to 200 °C. High temperatures may be exploited to reduce the catalytic overvoltage by increasing the
value of reaction constant k in table 3.2, or to increase tolerance to catalyst poisons such as CO.

Temperature control in Nafion-based PEM cells is usually taken care of by a dedicated cooling system for all but the
smallest cell stacks [9]. This cooling system requires additional channels to be machined out in the cell’s bipolar plates,
which are the most expensive part of a fuel cell [9], adding to their cost and complicating design. The necessity of such a
cooling system arises from the low temperatures of exhaust gases, which reduce their associated enthalpy flow, making it
difficult to remove all the heat generated by the cell only by means of the exhaust flows.
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4.3.1 Air Cooling

Fuel cells with PBI instead of Nafion as membrane material operate at higher temperatures, and the need for of a separate
cooling system could be eliminated by simply feeding the cell stack additional air at ambient temperature [10]. To quickly
verify this possibility, we will consider a simple back-of-the-envelope calculation for the case of maximum power output
from a PBI fuel cell with parameters from table 3.2, at 150 °C and fed with pure hydrogen and dry air at standard ambient
temperature (25 °C). Our goal is to find out what air excess ratio, defined as the ratio of air fed to the cell versus the
required stoichiometric air flow, is necessary to remove all produced heat at the operating point of maximum power
output1.

The overall reaction in the fuel cell is the well-known oxidation of hydrogen:

H2 + 1
2 O2 −−⇀↽−− H2O(g) (4.11)

As shown in figure 4.3, the maximum electric power output is about 1 kW/m2; the corresponding polarisation curve in
figure 4.2 indicates a voltage of about 0.35 V at maximum power. The standard enthalpy of reaction 4.11 does not change
much with temperature, and in the temperature range we are interested in (125 to 200 °C) it is about ∆h0

r ≈ −243 kJ/mol.
As the energy we are taking out of the system as electric power is 0.35 V × 2 F = 67.5 kJ/mol, a cell at maximum electric
power output will produce about 175 kJ/mol of heat.

The stoichiometric quantity of air for the reaction is 2.5 moles per mole of product water, as 0.5 moles of oxygen are
required by reaction 4.11. The heat capacity of air in the temperature range of interest is about 30 J/mol K. Assuming that
air enters the cell at a standard temperature of 25 °C and leaves it at 150 °C, and that the reaction of oxygen to water does
not significantly alter the flow’s heat capacity, a stoichiometric air flow will remove 30 J/mol K×2.5 molair

molH2O
×(1 50 − 25) K =

9375 J/mol from the cell. The air excess ratio that will dissipate the cell’s heat output will then be about 175000
9375 ≈ 18.6.

Whereas this value may appear high, it is not unusual for fuel cells [9], and will be required only in the case of maximum
power output.

1Since the maximum power output is also the point of minimum efficiency for normal operation of fuel cells, it will also be the point of maximum
heat output.
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Figure 4.4: Flow layout for a PBI fuel cell with air cooling and heating with hydrogen combustion.

This approximate calculation has shown that cooling a PBI fuel-cell stack by using only air as a cooling medium is
possible.

4.3.2 External Heating for Cold Start-up

When the stack is at low temperatures, typically at start-up, it might be difficult to bring it to operational temperature, as
the reaction cannot proceed at too low temperatures and internal heat generation is therefore not possible.

In order to provide a separate heat input, we will consider the possibility of injecting and burning hydrogen in the air
inlet stream to raise its temperature. This method is wasteful of hydrogen, but has the benefit of simplicity in analysis and
realisation, and delivers heat directly where it is needed (the cathode’s reactants), instead of heating first the whole stack
and its plates. This layout is presented in figure 4.4.
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4.3.3 Enthalpy-Balance Equations

The main sources and sinks of heat for the fuel cell of figure 4.4 are entering and exiting flows, the heat generated by the
cell, and losses to the environment. An enthalpy balance around the stack and the burner yields:

dH
d t

= Ḣin − Ḣout −

Electric power︷ ︸︸ ︷
ir V A −Ḣloss (4.12)

This simple model assumes only one temperature to be representative of the whole cell. Indeed, according to results
published by Shan and Choe [11], temperatures across the various elements of a cell (plates, gas channels, MEA) tend to be
fairly uniform. In fact, in a later study, the same authors [12] noted that the temperature in a whole stack is quite uniform,
with the exception of the cells at the ends of the stack. Their studies were however focused on low-temperature PEM fuel
cells, and should be verified for PBI membranes.

The relationship between enthalpy content of a cell and its temperature may be extracted by data published in the
literature [11], where one can find that the heat capacity per cell area is about 7 kJ/K m2. It is therefore:

dH
d t

= A ĉp
d T
d t

(4.13)

The entering enthalpy flow also contains the heat generated by the combustion of hydrogen when heating of the cell
is required, as for example in a cold start. It will therefore be equal to the enthalpy associated to the ambient air plus the
entering hydrogen flow:

Ḣin = ṅair hair(T0) +
(
ṅH2

+ ṅcH2

)
hH2

(
TH2

)
(4.14)

Temperature TH2
may be significantly different from ambient temperature T0, as hydrogen from storage may undergo

a significant expansion, be evaporated from liquid state, or heated in order to dissociate it from hydrides. Modelling the
dynamics of hydrogen inlet temperature is beyond the scope of this thesis, and we will assume that hydrogen has been
brought to ambient conditions, and that therefore TH2

= T0.
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We assumed that the only output in our fuel cell is the cathode’s. The cathode gas composition will change as oxygen
is consumed, and the total outlet molar flow will be larger or equal than the entering one.

Ḣout =
∑
i

ṅout
i hi(T) (4.15)

ṅout
i represents the sum of the entering flow of species i, ṅin

i , plus the moles created (or minus the ones consumed) by
the reaction between hydrogen and oxygen. Lastly, there is a small effect of thermal expansion of gases if temperature is
varying. If pressure is constant, the outlet molar flow for species i is:

ṅout
i =

Entering︷︸︸︷
ṅin
i +

Reaction with H2︷ ︸︸ ︷
νi

(
ṅcH2

+
irA

2 F

)
+

Heat expansion︷ ︸︸ ︷
xi
pV

R T 2
d T
d t

(4.16)

The functions hi(T) depend on the temperature T of the cell’s cathode.
The heat loss to the environment, Ḣloss, would generally be a beneficial factor as the main issue in a functioning PBI

fuel-cell stack would be removing heat from the stack rather than withholding it. However, its actual expression will
depend on the stack materials and layout: for sake of simplicity, we will assume Ḣloss = 0.

4.4 Cell Stacks

As fuel cells can produce only limited voltages, usually below 1 V, the obvious method to electrically connect a stack of
fuel cells is to connect them in series, to produce larger voltages.

Other networks in need of a layout are the ones used to deliver the reactants at cathodes and anodes. The flows can
be arranged in series through all cells, or with a common manifold for all cell inlets, or with a combination of these.

The series flow layout guarantees that the same flow rate will pass through all cells, and obstacles to flow, such as
liquid water accumulation in Nafion-based cells, can be removed mechanically by the flow itself. With a parallel layout,
instead, the cell in which liquid water accumulates would cause more resistance to flow, leading to less flow in the cell,
less water removal, and lower concentration of reactants that might even deplete. In these conditions, reaction would halt
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Figure 4.5: Various arrangements of the air flow through a fuel-cell stack: a) parallel flow, b) serial flow, and c) sequentially
exhausted flow [13].

in the cell: this has far-reaching consequences, as the current through the whole stack would be halted, since the stack is
still electrically connected in series.

However, since the series flow layout assumes that all the flow will pass through each cell, the stack’s pressure drop
will rapidly increase with the number of cells. If a parallel-connected stack has a pressure drop ∆pparallel, the pressure
drop of the same stack, with a series flow layout and the same total stack flow, will have to be multiplied with the number
of cells n, as the pressure drop through the n cells will sum up from stack inlet to stack outlet, and with its square n2, since
the flow of all n cell will pass through each cell and pressure drop increases roughly with the square of flow. Therefore,
the pressure drop of series-connected stacks will be much higher than for parallel-connected ones:

∆pseries ≈ n3∆pparallel (4.17)

For a stack of 50 cells, not a particularly large number, the series layout’s pressure drop will be an impressive 125 000
times the pressure drop of an equivalent parallel-connected stack. Furthermore, the series flow will change its composition
and temperature while travelling through the cells, collecting heat and reaction products, and causing each cell to be under
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different conditions. These limitations of series-flow arrangements were already apparent to Litz and Kordesch [14] in
1965, and series layouts are therefore applied in shorter stacks only, such as those investigated by Dhathathreyan et al.
[15]. In larger stacks, such as those that could be used in vehicles, compression costs represent the main energy losses of
ancillary plants in the system [16], and a large increase in pressure drop is unacceptable.

Nafion-based PEM fuel-cell stacks need the qualities of both layouts: the water-removal capability of the series layout
and the scalability of the parallel layout. Nguyen and Knobbe [13] devised a conceptually simple approach where cells
are sequentially exhausted, so that liquid water accumulation is staved off and the gas stream must not travel needlessly
through all cells; however, this requires a series of regulating valves for each cell. As the cells operate batch-wise between
each water purging, the frequency of this water purging must be sufficiently rapid so that oxygen is not depleted: with
large stacks and high currents, the required switching rate may prove to be very high and unpractical. This approach was
further refined by Knobbe et al. [17], who suggested installing a separate valve at the outlet of each cell, and the possibility
of purging the cells by group rather than one by one. The main categories of flow layouts are sketched in figure 4.5.

PBI-based PEM fuel cells, instead, do not require any water management, and can be stacked with much simpler
parallel layouts for both anodic and cathodic flows. Karimi et al. [18] have investigated various possible layouts for
parallel flow in fuel cells, simulating the pressure drop and voltage spread of a 51-cell stack with different inlet and outlet
positionings; they found that one of the best layouts with single inlet and outlet is the Z configuration, where the outlet is
on the opposite side of the stack relative to the inlet.

The overall flow network assumed in this thesis is shown in figure 4.6. Hydrogen is fed in parallel to the cell anodes,
whereas the air network (possibly after burning some hydrogen for heating) is arranged in a Z configuration.
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Figure 4.6: The flow layout considered in this thesis, here exemplified for a three-cell stack.
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Chapter 5

Control Structure for Fuel Cells

To devise appropriate control algorithms for fuel cells, it is essential to understand the nature of the control problem first.
Once the application environment of fuel cells has been clearly described, it is then necessary to identify the best control
variables so that the system will behave as required.

This chapter will focus on a general control structure for fuel cells, using results from the previous chapters. Once the
overall control framework is clear, the next chapters will consider the specific control algorithms in closer detail.

5.1 Literature Review

Some early interest in control of fuel cells arose in the late sixties, when the main issue being investigated was controlling
the concentration of hydrazine or methanol in alkaline fuel cells [1, 2], then considered viable portable power sources
for battlefield military applications. The issue was complicated by the difficulty of measuring the actual reactant concen-
tration in the electrolyte, which was the main problem being debated at the time. Ang et al. [2] suggested, for example,
to use a dedicated measuring cell. However, these papers did generally not contain much control theory (if any at all),
and their focus on hydrazine- and methanol-fuelled alkaline fuel cells make them of little relevance for today’s mostly
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hydrogen-fuelled PEM fuel cells.
Two similar US patents have been granted to Lorenz et al. [3] and Mufford and Strasky [4], both concerning methods

to control the power output of a fuel cell. Both these methods use air inflow as the input variable. Whereas this variable
can indeed be set by manipulating the air-compressor speed, there are various reasons why this choice of input variable
is not the best option. First of all, only the fuel cell itself is considered: no information from the utility that will draw
power from the cell is being used. Also, while it could seem intuitive that a fuel cell will produce more power the more
oxidant it is fed, this neglects a series of phenomena such as the mass-transport limit, the strong nonlinear effects of
oxygen partial pressure in cathode kinetics, diffusion of oxygen through the cathode and accumulation of oxygen in the
cathode manifold; in short, a fuel cell cannot always output as much power as the reactant it is fed.

The PhD thesis by Pukrushpan [5] and an article by the same author and others [6] are among the first important
contributions to control of PEM fuel cells. Most of the focus is on air-inflow control, with a significant section about control
and modelling of natural-gas fuel processors. Notwithstanding the high quality of the work, Pukrushpan assumed, based
on a presentation by Guzzella [7], that the time constants of electrochemical phenomena in fuel cells are in the order of
magnitude of 10−9 seconds1. Pukrushpan did therefore not elaborate further on the electrochemical transient, whereas
other authors have found that the time constants for the electrochemical transients are actually much higher [8, 9, 10, 11].

Rune Johansen2, a student at the Department of Materials Technology at NTNU, investigated in his master’s thesis
[12] the possibility of using reactant feed rate as an input in a control loop. As shown in figure 5.1, when the feed rate3

was shut down, the fuel cell continued to produce power at an almost undisturbed rate, but dropped later, after about
one minute. On the other hand, as soon as the reactant feed was reopened, the power output immediately reattained
the previous values. This indicates that there is a dead time in which reactants in the manifolds must be consumed
before the effect of reduced partial pressure can be apparent; the actual extent of this delay will depend, among other
things, on the sizing of the manifolds and on the rate of consumption of reactants. This effect, which is the same one
encountered at the mass-transport limit when operating a fuel cell in normal conditions, is known to be nonlinear with
reactant concentration, and its occurrence roughly corresponds with the depletion of one of the reactants at the reaction

1In Pukrushpan’s thesis it is in fact claimed to be 10−19 s, but this is probably due to a transcription error.
2Readers interested in contacting Johansen should be aware that he has since changed his surname into Hoggen.
3Johansen modified the hydrogen feed rate, but his conclusion is specular for oxygen on the cathodic side.
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Figure 5.1: Experimental data showing the relationship between reactant feed rate to a fuel cell and the cell’s power output
(from Johansen [12]).
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sites. It must also be remarked that these effects are often not known precisely, as the cell’s behaviour depends on many
variables such as temperature, humidification, wear, and others.

Johansen’s findings indicate that the feed rate of reactants is a poor control input for power-output control. Whereas
it can be possible to control a fuel cell in such a way, the large delays and strong nonlinearities associated with the
input’s effect on the system will severely limit the system’s performance in reference tracking and disturbance rejection.
Furthermore, such a system would be an energetically inefficient control through reactant starvation.

The first publication about fuel cells in the Journal of Process Control was by Shen et al. [13]. They modelled a molten-
carbonate fuel cell using neural networks tuned with input-output data, and synthesised an adaptive fuzzy controller.
The control problem they considered was to control the stack’s temperature by manipulating the reactant flows. An-
other neural-network approach was considered by El-Sharkh et al. [14] to control the power output from a fuel-cell unit
comprising a DC/AC inverter; in their layout, the fuel cell’s output voltage is controlled by the inflow of reactants.

Golbert and Lewin [15] studied the application of model-predictive control to fuel cells. They claimed that a sign
inversion in the static gain between power output and current barred the possibility of using a fixed-gain controller
with integral action, since it could not have stabilised such a process. They proceeded therefore to synthesise a model-
predictive controller. Throughout the paper, Golbert and Lewin assume that current is a manipulable input, and use it
to control the power output. However, Jay Benziger pointed out that it is not possible to use current (or voltage, which
Golbert and Lewin’s model also allows) as an input: he suggested the impedance of the external circuit as the variable
one should rather use [16].

Caux et al. [17] considered a system comprising a fuel cell, a compressor, valves, and two DC/DC converters (a booster
and a buck-boost converter). The analysis of the complete system is a step forward from the studies where the fuel cell
had been seen as a separate entity from the rest of the process, but the fuel cell model itself is the same as from Amphlett
et al. [18], and is therefore not considering transients in overvoltage; voltage variations will therefore be caused, directly,
only by variations in temperature, current or oxygen concentration. A similar layout was investigated by Thounthong
et al. [19, 20], with more focus on power electronics control and less on cell modeling, and some experimental results.

According to Gibson [21], controlling the fuel cell is simply a matter of “matching reagent flows to the required current
generation, taking into account the fuel cell efficiency factor”. However, the cell efficiency factor influences only voltage,
as reactant consumption is proportional to reaction current. Furthermore, for most PEM fuel cells, high air-excess ratios
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are used [22].
Serra et al. [23] used linear-control analysis to synthesise controllers for a fuel cell at different linearisation points.

They used Pukrushpan’s model [5], and their objective was to control the voltage of a large stack by manipulating valve
positions, reactant input and humidification. They concluded that few of these controllers had a wide operating range.

Bao et al. [24, 25] developed a dynamic model that considered anode-flow recirculation as well as cathode-flow and
membrane modelling. They neglected transients in overvoltage and temperature of the fuel cell, and in the humidifier
unit. Their stated control objective was to control the air stoichiometric ratio, gas pressures and power output by ma-
nipulating the air compressor and the output valves. They synthesised both a linear and a nonlinear adaptive controller,
mostly geared towards flow control.

Benziger et al. [26] defined the power-performance curve, which is a plot of the power output of a fuel cell versus the
external resistance applied to it. The work is innovative since it departs from previous assumptions on manipulable
variables, but considers only resistive loads. It also claims that the maximum possible efficiency for fuel cells at their
maximum power-output conditions is 50 %: this result is due to the way Benziger et al. modelled the fuel cell, that is
like a Thevenin equivalent circuit. This is a well-known result from electrical science (known as maximum power transfer
theorem), but is applicable to fuel cells only for the simple model used by Benziger: in particular, mass-transport barriers
may reduce the maximum power output to areas where efficiency is higher.

Varigonda and Kamat [27] published a review article in which they examined the current status for control of both
automotive and stationary fuel-cell systems, and identified present challenges in start-up (especially from freeze con-
ditions), flooding, dry-out and fundamental understanding of the dynamic behaviour; they encouraged an integrated
design-and-control approach in addressing these challenges.

The approach of controlling power output by manipulating inlet flows has been experimentally investigated by Woo
and Benziger [28]. In their layout, a PEM fuel cell was fed oxygen or air on the cathode side, and pure hydrogen for
the anode; all outlet gas streams had to bubble through a water column. When reducing the hydrogen flow below the
requirements, the reduction of hydrogen pressure caused water to enter the cell and cover parts of the anode, effectively
producing a variable-area cell. The control action resulted in transients in the order of magnitude of 10 s.

Williams et al. [29] tested the dynamic performance of a fuel-cell stack connected to a DC/DC converter controlled
with pulse-width modulation. They tested the system in a range of frequencies between 1 and 400 Hz, and claimed that
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the bandwidth of the fuel-cell system was quite high, about 50 Hz, when controlling it with a PI controller. Unfortunately,
there is no clear indication of what type of converter they used (it would appear to be a boost converter, since at low
values of duty cycle they experienced the highest currents), nor logs of the current density in the fuel cell through the
tests. Brey et al. [30] also tested a stack connected to a boost converter, but focused more on reduction of the voltage
ripple produced by the converter.

Choe et al. [31] should probably be credited with the first paper that considers more than one aspect of the dynamics
of a fuel cell, namely both converter dynamics and reactant management, applied to a low-temperature PEM fuel cell.
They however neglected the dynamics of the electrochemical reaction.

5.2 Dynamic Modes of Fuel Cells

Many of the different results and approaches taken in analysing the dynamics and control of fuel cells is due to the
multidisciplinarity of the subject. Figure 5.2 tries to place in a graph the essential dynamic phenomena occurring in a
generic fuel-cell system.

Proceeding from reactant input, the first layer of dynamics belongs to chemical engineering, and has been described
in chapter 4:

• The energy balance (4.12) depends on the temperature and compositions of entering flows, and is influenced by the
heat produced by the reaction;

• Mass balances (4.10) also depend on the input flows, and on the reaction depleting or producing the various com-
ponents.

The two types of balances interact to a certain extent, since the flow compositions determine the heat capacity of flows,
and temperature is a factor in the time constant of equation 4.10.

The next block belongs to the domain of electrochemistry, described in chapter 3: the multicomponent diffusion
through the gas-diffusion layer depends on the bulk partial pressure of components, and determines their partial pressure
at the reaction sites: this, together with temperature (on which constant k strongly depends) determines the electrode’s
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Figure 5.2: The various interacting dynamics that make up the complete dynamics of fuel cells, grouped by their subject
of reference.
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exchange current density (equation 3.20). The exchange current density is the most important factor in determining the
reaction current density as a function of overvoltage in the Butler-Volmer equation (3.21).

Once electric power leaves the cell, it is generally not in the appropriate form for its intended user. It will then be
necessary to convert it to the appropriate current-voltage ratio, or to transform it in AC power, which falls in the domain
of electrical engineering.

5.3 Controlling the Reaction Rate

Fuel cells are essentially power-delivering devices. Their purpose is to deliver electric power to a diverse set of users,
such as a car’s electric motor, the electric grid, a laptop computer, a mobile phone, or a rural-area local grid not connected
to the main national grid. It is clear that one of the main variables of interest in controlling a fuel-cell stack is its power
output.

The power output from a fuel cell is generally not in the current-to-voltage ratio required by the user: it is instead
dictated by the polarisation curve, the number of cells in the stack, how these cells are electrically connected, the cells’
area, temperature, reactant pressure, the presence of catalyst poison and other factors. Some of the physical conditions
may vary in different cells of the stack, possibly with disrupting effects as those investigated by Nguyen and Knobbe [32],
where a single flooded cell blocked the whole stack’s current. For all practical purposes, the large number of variables
influencing the voltage-to-current ratio of power output from a fuel-cell stack make it very difficult to set it reliably.

The reaction rate, expressed by the reaction current density ir, is determined by the Butler-Volmer equation (3.21).
Upon inspection, we see that its main terms available for manipulation are overvoltage, temperature and reactant concen-
tration (through the exchange current density, expressed by equation 3.20). We can immediately exclude the possibility
of manipulating temperature, since temperature transients are generally slow, and causing them would require a heat
source, which would be detrimental to the energy efficiency of the system.
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5.3.1 Manipulating the Reactant Feed

The option of using reactant concentration to control the reaction rate has been considered by a number of authors [3,
4, 28], generally by controlling the flows entering into the fuel cell. However, this approach has a series of practical
drawbacks:

• Manipulating the flows allows only to increase the reactant concentration: it is not possible to withdraw hydrogen
from the anodic side, for example. Only the reaction itself will reduce the concentrations, which means that control
performance will be limited by the reaction rate.

• It is known that many fuel cells have a mass-transport limit, that is a reaction rate at which diffusion limitations
reduce the reactant concentration at the reaction sites, causing a rapidly increasing loss in the cell’s output voltage.
The effects of reduced reactant concentration are in most cases negligible in other parts of the polarisation curve: this
means that it is necessary to operate at the mass-transport limit for the reactant concentration to have a significant
effect on the reaction rate. Control by flow manipulation is therefore control by reactant starvation, which implies
unnecessarily low efficiencies.

• When operating on the mass-transport limit, a small change in concentration will have a relatively large effect on
the cell’s voltage loss. Large gains are usually beneficial for control, but they may become a problem when input
uncertainty is present, as in this case. If the flow control system is unable to regulate the reactant concentration in
the fuel cell to a very high degree of precision, large errors will result.

• Most fuel cells, when in practical applications, will be arranged in stacks. If reactant flows are arranged in series
through the cells, it will be difficult to control the reactant concentrations in each cell separately, since the reactants
that have to reach the last cell must first pass through all the other ones. If the flow is instead arranged in parallel,
differences in construction details may result in different flows through the cells, again hindering precise control of
the reactant concentration in each cell. Controlling each parallel flow through the cells, an approach similar to the
one proposed by Nguyen and Knobbe [32] and Knobbe et al. [33], is a possible solution, but requires many control
valves (see figure 4.5 for diagrams).
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In short, controlling reaction rate with reactant inflow suffers from delays when reducing the rate, inherently low cell
efficiency, large gains whose uncertainty will make the system difficult to control, and is difficult to apply in stacks. This
control layout is in principle realisable, but its performance will be very limited: the uncertainties on its high gains and
the actuator delays will require a slow feedback controller.

5.3.2 Manipulating the External Circuit

The last and most important variable influencing the reaction rate is the overvoltage. The overvoltage is determined by
the accumulation of charge in the model’s capacitance (see figure 3.5), which is the integration of the difference between
the reaction current ir and the electron flow i+ ic (equation 3.24). The only one of these variables that is set from an entity
other than the fuel cell is i, which is set by the intersection of the load’s characteristic with the cell’s. It seems natural,
therefore, to control the rate of reaction by manipulating in some way the external circuit.

One simple strategy is using linear control, intended as placing a variable load, such as a rheostat or a MOSFET, in
the circuit (“line”) between the fuel cell and the load, as illustrated in figure 5.3. The resistance of this new component
can then be manipulated to control some system variables, such as the voltage applied on the load or the circuit current.
Whereas this layout is simple, it is also inherently inefficient, as the manipulated load is effectively dissipating excess
power, and it is also unable to provide the load with voltages beyond the fuel cell’s.

A more efficient alternative is using power electronics, such as DC/DC converters. Converters have the advantage
of being able to modify the voltage-to-current ratio of DC power without significant losses. Depending on the type of
converter, it is also possible to increase the output voltage beyond the input’s value. The converter’s purpose is usually
formulated as to set the output voltage, either to a constant set point in the case of connection to a DC bus, or to follow a
variable reference. In the latter case, the converter’s output voltage may be used as a manipulated variable in a cascade
control structure. The main disturbances in this layout will be the input voltage from the fuel cell and the output current
from the load, which we have left unspecified until this point. As it was shown in theorem 3.11.1, there is no inherent
limitation to the power-output performance of fuel cells caused by the electrochemical transient, that can in theory be
instantly set to any value between zero and maximum nominal power; the limitations to control performance on the
electric side of the system will come from the DC/DC converter rather than from the fuel cell itself.
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Figure 5.3: A linear control layout: the MOSFET increases its resistance to dissipate excess power that should not reach the
load.
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5.4 Controlling Reactant Concentrations

Having decided to use a DC/DC converter to control the rate of reaction, it is necessary to make sure that reactants are in
place in the fuel cell’s electrodes so the reaction may proceed at the required rate. It is natural to do this by manipulating
the reactant inflows, though one must keep in mind that it is the reactant concentration at the reaction sites that counts
for the reaction rate: assuming one controls the bulk reactant concentration by manipulating the reactant inflow, one has
also to set this concentration high enough so that reaction-site concentration does not approach zero by a reasonably safe
margin.

Dead-end manifolds, such as those used for pure hydrogen, may be controlled by a simple feedback pressure con-
troller. As pressure dynamics and measurements are usually fairly fast, tight control should not pose particular problems.

Open-end manifolds, such as those used for air and hydrogen from reforming, are more complex. Our objective is
to maintain reactant concentration in the bulk over a threshold value that will sustain the current reaction rate, but also
provide sufficient reactant in the bulk so that when the reaction rate is stepped, the input flow has the time to adjust to
the new flow rate before the reactant runs out.

For the case of air and reformed hydrogen, the streams entering the cell stack will be at low (atmospheric) pressure,
which means they will have to be forced through the stack. A sensible manipulated variable will therefore be the input
flow, assuming certain dynamics for the blower or compressor.

5.5 Controlling Stack Temperature

The stack temperature is influenced essentially by the entering flows (upon which the exiting ones depend) and the
reaction rate. The reaction rate is already set according to the requirements of the electric utility, so the only remaining
way to influence the stack’s temperature is using the entering flows.

The entering flows are already used to control reactant concentrations, but, since reactant concentrations higher than
the minimum threshold value are not a problem, we can increase the entering flows to cool the stack and remove ex-
cess heat. This is going to be the standard operating mode, where we manipulate the entering flows to maintain stack
temperature close to the reference.
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As air is obtained essentially for free from the environment, we should use only the air flow for temperature control.
The fuel gases on the anode manifold are much more valuable and should not be wasted more than strictly necessary to
maintain a sufficient hydrogen partial pressure at the reaction sites.

When the stack temperature needs to be increased and the corresponding control action would be to reduce the en-
tering flows below the minimum set by the concentration controller, we can either accept a reduced control action or
manipulate other inputs. Another input may be to burn fuel on the cathode inlet, thereby increasing the entering en-
thalpy flow. This is a simple strategy to start up a cold stack, where reaction alone produces no or too little power.

A problem with temperature control is actually deciding which temperature should be the reference for the controller.
Higher temperatures reduce the catalytic losses, increase tolerance towards poisons such as CO, but also reduce the
mechanical strength and arguably the durability of the membrane. Currently, no applicable mathematical model of these
phenomena is available in the open literature. Whereas a control system for stack temperature may be built, the criteria
for deciding its set point will be left unspecified.

5.6 Conclusions

The generic control structure devised in this chapter for a fuel-cell system is pictured in figure 5.4, and consists of four
control loops:

• The hydrogen pressure in the anode’s manifold will be controlled by a feedback loop based on a pressure measure-
ment, since these are easy and fast. This choice assumes hydrogen is free of pollutants, otherwise a layout similar to
the cathode manifold will have to be adopted.

• The oxygen partial pressure in the cathode manifold is adjusted according to measurements in the exiting oxygen
concentration. This loop may be challenging because of the delay in measurement of oxygen concentration and the
fact that composition measurements are slower than other types of measurements. The controller will determine
which maximum conversion is allowable based on the power output (see figure 4.3), and regulate the air inflow
blower or compressor accordingly.
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• Temperature will be set by a controller operating on the blower. To resolve the conflict with the composition con-
troller, a simple maximum selector will pick whichever of the two signals that requires the higher flow. When this
selector prioritises the composition controller, the temperature controller may either wait or resort to use another
manipulated variable, such as a hydrogen burner.

• The output voltage from a DC/DC converter connected to the stack is controlled by manipulating the converter’s
input. The output voltage is selected because, as will be shown in section 6.3, this is the most common input to a DC

electric motor or a DC bus.

Most of the control loops associated to flow and temperature will benefit from some feedforward action, such as
estimating the rate of consumption of reactants by measuring the cell’s output current, and the heat generation in the cell
using the output power and the first-law efficiency. This is especially important for the cathode composition controller,
as it relies on a slow measurement for its feedback loop, yet the dynamics of air composition in the cathode bulk may be
very fast at high rates of reactant consumption.
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Chapter 6

Converter Control

As was concluded in chapter 5, the reaction rate in a fuel cell is determined by the external load. This chapter focuses on
the control of buck-boost converters and the effect such control will have on fuel cells.

The most common techniques to control a converter are pulse-width modulation [1] and sliding-mode control [2].
Both techniques are based on the manipulation of a switch that changes the converter’s structure: in sliding-mode control
the switch is set to its ON or OFF state depending on a set of logic rules, which are recalculated at very short intervals. In
pulse-width modulation, instead, introduces the concept of duty ratio(see figure 6.1): it represents the fraction of time the
switch is in the ON position, and varies between 0 and 1. In mathematical terms, sliding-mode control uses the discrete
set {0, 1}, whereas pulse-width modulation uses the continuous set [0, 1].

In pulse-width modulation, it is common to operate with averaged units [3], as the complete modulation cycle T is
usually (though not always) designed to be much faster than other transients in the converter.

This chapter will present a series of possible approaches to the control problem:

• Pulse-width modulation, applied with:

– H∞ control with local linearisation;
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Figure 6.1: Definition of the duty ratio D as a fraction of the time the switch is left in the ON position. The total period T
is usually very small, but there is a limit to how short it can be, set by the switching losses.
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– Feedforward control and half-delay filtering;

– Input-output linearisation;

• Switching rules based on sliding-mode control.

Another possible technique is model-predictive control, as suggested by Geyer et al. [4]; since the time required for
online optimisation largely exceeds the requirements, the authors suggested using a state-feedback piecewise affine con-
troller [5]. Application of H∞ controllers has also been studied by Naim et al. [6].

6.1 Choice of Converter Type

A DC/DC converter has the objective of transforming the power from a source (in our case a fuel cell) into an appropriate
form. According to Luo and Ye [7], there are over 500 different topologies of converters. The most simple are the boost
converter, that increases voltage from input to output, and the buck converter, that decreases it; other relatively simple
types are the buck-boost and the Ćuk converters.

Buck converters, sketched in figure 6.2, are very simple and easy to build. The voltage source, in our case the fuel cell
stack, is connected to a switch. When the switch in ON, the source is connected to the output through an inductance1.
When the switch is OFF, the inductance maintains the current in the output, because the inductor current cannot change
stepwise. The fraction of time the switch is on will determine the output voltage. The buck converter has the convenience
of delivering an output voltage linear in the fraction of time the switch is in the ON position, but this means that it cannot
deliver voltages higher than the stack’s. As we usually desire increasing the stack voltage, this converter type is not viable.

On the other hand, the boost converter (pictured in figure 6.3) is able to deliver voltages higher than the stack’s, but not
lower ones; the former is however the range we are most interested in. When the switch is ON, the source will charge an
inductor. When the switch is OFF, the inductor’s current will be directed to the outer circuit, where a capacitor maintains
a constant voltage. However, a serious issue arises by examining the converter’s mode of operation in figure 6.3: current
is always passing through the stack, even if the converter is not delivering any power to an external load. In particular,

1This inductance can in fact be part of the load connected to the converter, reducing the converter itself to a mere switch.
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Figure 6.2: A basic representation of a buck converter, in its ON and OFF configurations.

Figure 6.3: A basic representation of a boost converter, in its ON and OFF configurations.
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Figure 6.4: A basic representation of a buck-boost converter, in its ON and OFF configurations.

when the switch is left in the ON position (the condition corresponding to no power being transferred to the output), the
stack will charge the inductor and increase its current until it reaches its mass-transport limit: the stack would consume
the maximum amount of reactants when no power is actually required at all. This is clearly unacceptable for efficiency
reasons, as most applications of fuel cells involve variable loads and will be left idle at some time.

At the price of increased complexity, we can have the advantages of both buck and boost converter types with the
buck-boost converter, sketched in figure 6.4. The voltage source is connected in parallel, through a switch, to an inductor.
When the switch is ON, the inductor accumulates power by storing energy in its magnetic field. When the switch is
OFF, the current is forced into the capacitor (with which the inductor is now in parallel), moving the energy stored in
the inductor’s magnetic field into the capacitor’s electric field. Independently from the switch’s state, the capacitor is
continuously exchanging power with an external load, as in the boost converter. Buck-boost converters can convert input
voltages into any value of voltage (though only of opposite sign, and not when accounting for losses), and do not cause
the stack to short circuit when the switch is left OFF. However, they present a more difficult control problem as neither
the ON state nor the OFF state can move power from the input to the output by itself: it will be necessary to find an
appropriate intermediate value of duty ratio.

Buck-boost converters have been chosen as the converter type to consider in this thesis. However, in a real-world
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application, a more complex layout may be preferred, to include the possibility of regenerative braking and reverse drive.
For sake of simplicity, we will consider only the case of a simple converter, with values L = 0.94 mH and C = 3.2 mF [8].
When modelling internal losses, we will assume an internal resistance R = 3 mΩ.

6.2 Effects of Discontinuous Currents in the Input

In buck and buck-boost converters a discontinuous current passes through the input, in our case a fuel-cell stack: this
causes a particular type of loss in the fuel cell.

If i is the current density passing through the fuel cell, the cell’s overvoltage will be approximately constant at η ≈
η(iD), that is, it will be a function of the current averaged over a modulation period T 2. However, the loss due to internal
resistance will change instantaneously, as the r i term does not involve an integral over time as η does. The voltage
obtained by the fuel cell when current is passing will therefore be:

Vin = E− η(iD) − r i (6.1)

The current passing through the fuel cells is a series of pulses whose average is iD, but the ohmic voltage loss is
due to the whole value of i. Figure 6.5 illustrates the problem: reaction current ir = iD determines the position of the
instantaneous characteristic, but, when the switch is in the ON position, the operating point will result in a voltage Vin

lower than the steady-state cell voltage corresponding to current ir.
The additional voltage loss is quantified as r i(1 − D), or equivalently r ir 1−D

D . When quantitative values from table
3.2 are inserted, it turns out that this loss may be significant, in particular at low values of D. This has been confirmed by
simulations in which cells dimensioned for a certain maximum power could deliver only a fraction of that.

The fundamental cause of this additional loss is that current passes in short pulses instead of continuously: the same
amount of charge is transferred in only a fraction of the available time. It is however possible to work around this problem
by letting the fuel cell operate in parallel with a capacitance, which will in turn be connected to the converter, as shown
in figure 6.6.

2For ease of notation we are neglecting the crossover current density. However, including it would have no consequence on the conclusions.
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Figure 6.5: Diagram of a fuel cell’s operating points when connected directly to a buck or buck-boost DC/DC converter.



6.2. Effects of Discontinuous Currents in the Input 110

Figure 6.6: Effect of the insertion of a capacitance between a fuel cell and a buck-boost converter (only inductor shown).
The current through the cell and the converter’s input voltage are maintained roughly constant through the modulation
cycle.

In the layout presented in figure 6.6, capacitance Cin will maintain an approximately constant voltage in parallel with
the fuel cell and the converter, while its current will switch back and forth as it is charged by the fuel cell and discharged
by the converter’s inductor.

Capacitance Cin may be designed to be of any value, as long as it is large enough to maintain an approximately con-
stant value through the modulation cycle. A large capacitance will reduce the ripple effects induced by the converter’s
switching and allow a smoother operation of the cell stack, and may also serve as a buffer between the energy require-
ments of the converter and the fuel cell, possibly allowing more time for the system that controls reactant inflow to react
and provide a higher concentration of reactant when the power requirement is stepped up.

This capacitance may be roughly dimensioned as follows: since the capacitor’s voltage depends on the simple differ-
ential equation C V̇ = i, we may approximate this as C ∆V∆t = i. Using a modulation period ∆t = 10−5 s, a worst-case
value for current of about 1 kA, and a requirement on V not to oscillate more than 1 V, we can approximate:
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Cin ≈
i ∆t

∆V
≈ 103 A 10−5 s

1 V
≈ 0.1 F (6.2)

6.3 Identifying a Controlled Variable: DC Motors

Since the DC converter will be connected to an utility on its output, it is of interest to shortly examine how such an utility
operates. We will consider a DC electric motor.

DC motors have for a long time been the only type of electric motor that could be easily controlled. The reason of
this preference is due to the simplicity of controlling the main variable of interest in DC motors, the input current, as
opposed to the difficulty of controlling frequency in AC motors. Whereas microelectronics has made it practical to control
AC motors too, all electric motors can be modelled as DC motors [9].

Generally speaking, there are two state variables influencing the power output in a DC motor’s mathematical model
(figure 6.7): the armature current and the field-winding current. The armature current, Ia, is directly proportional to the
torque exerted by the motor, divided by the magnetic field Φe. The voltage generator Vm in figure 6.7 represents the
counter-electromotive force induced by the rotation of the shaft. Its value is directly proportional to the angular velocity
multiplied by the magnetic fluxΦe.

The field-winding current, which usually absorbs just a small fraction of the total power consumption, generates the
magnetic field in which the armature current passes; by weakening the field, it is possible to increase velocity at the
expense of torque, by modifying the proportionality ratio between armature current and torque [10].

Such a simplified model can be described by the following equations, where c ∈ R is a constant of the system:

Va = Ra Ia + La
d Ia
d t

+ Vm (6.3)

Vm = cωΦe (6.4)

Ia =
1
c

T

Φe
(6.5)

Rearranging equation 6.3, we can more easily see that Ia is a state of the motor.
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Figure 6.7: A typical model of a DC motor [10]. The inner loop is the field winding, and the outer one is the armature
winding.
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La
d Ia
d t

= Va − Ra Ia − Vm (6.6)

Transposing into the Laplace domain:

Ia =
1

La s+ Ra
(Va − Vm) (6.7)

Typical values of 20 mH for La and 20 mΩ for Ra can be used. For more data, refer to Larminie and Lowry [11],
Leonhard [10], or Ong [12]. From a control engineer’s point of view, this dynamic system is a simple lag, with Ia as the
output and Va − Vm as the input. The problem of controlling an electric motor usually involves the control the armature
current [13], and we therefore assume Ia to be our controlled variable.

The counter-electromotive force Vm is a consequence of shaft rotation, which is often determined by external condi-
tions (such as the speed at which a vehicle is travelling). Vm will therefore be interpreted as a disturbance on the process
input, as far as control of the armature current is concerned. It is possible to compensate for this disturbance by manip-
ulating the input voltage Va. The control problem is therefore to control Ia by manipulating Va, in spite of disturbance
Vm.

We can set voltage Va by connecting the motor input to a buck-boost converter’s output. The converter is in this case
acting as an actuator. This is an example of cascade control: control of Ia is obtained by controlling Va, which is in turn
obtained by switching between the buck-boost converter’s ON and OFF modes, as illustrated in diagram 6.8.

This brief discussion of the control problem for DC motors indicates therefore that, when controlling a DC/DC con-
verter, our objective should be to control its output voltage, which we will later use to control armature current and
thereby motor torque. The case of a fixed-voltage DC bus is a subset of this problem, in which we have a constant set point
instead of a variable reference.

6.4 Pulse-Width Modulation

Having defined D ∈ [0, 1] to be the duty ratio, or the fraction of time the switch is in the ON position, it is possible to
describe the buck-boost converter of figure 6.4 with the following set of equations (neglecting resistive losses):
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Figure 6.8: A cascade control layout in which the DC/DC converter is used as the actuator to control the armature current
in a DC motor.


L

d IL
d t

= −VC(1 −D) + VinD

C
dVC
d t

= IL(1 −D) − Iout

(6.8)

Where VC is the capacitor (output) voltage, Vin the input voltage, IL the inductor (input) current and Iout the output
current.

In this equation system, we assumed that the switching cycle T (as illustrated in figure 6.1) is sufficiently fast that IL
and VC do not change significantly over it. This system is clearly nonlinear because of its terms VCD and ILD.

Assuming that D is kept constant at some value between 0 and 1, and that external disturbances Vin and Iout remain
constant, the trajectory of system 6.8 in the IL-VC phase plane has the shape of an ellipse. In a real system, the elliptical
trajectory will slowly decay to steady state because of losses not modelled in system 6.8. The system is illustrated in figure
6.9: the steady states are aligned on a line with slope Vin

Iout
, departing from IL = Iin and VC = 0. The elliptical trajectories

are centered on a point corresponding to the current value of D; when D = 0 the steady-state point is the one on the IL
axis, when D→ 1 it tends to infinity.
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Figure 6.9: The trajectory in the IL-VC plane of the equations described in system 6.8 when maintaining a constantD. In a
real system, ellipses will slowly decay to the steady-state point, and the steady states will not be on a straight line, because
Vin decreases with increasing reaction rate in the fuel cell.
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6.4.1 Oscillation Frequency

Assuming constant D and neglecting disturbances Vin and Iout, system 6.8 is essentially in the form:{
ẋ = ay

ẏ = −bx
a,b ∈ R+ (6.9)

In such a system, a point at coordinates (x,y), at distance ‖r‖ =
√
x2 + y2 from the origin, moves along an elliptical

trajectory described by:

a

2
y2 +

b

2
x2 = c c ∈ R+

0 (6.10)

Vector t = 1
‖r‖
[
y −x

]
is the unitary vector normal to r. The area swept by the vector connecting the origin (the

steady-state point) to a point on the trajectory, also known as areal velocity, is:

v · t · ‖r‖
2

=
a

2
y2 +

b

2
x2 = c (6.11)

This means that the areal velocity of a trajectory is constant and proportional to its constant c. As the two semiaxes of

an elliptical trajectory are
√

2c
a and

√
2c
b , the area enclosed by a trajectory is:

A = π
2 c√
ab

(6.12)

Since both areal velocity and area are proportional to constant c, it follows that frequency is independent of it:

f =
c

A
=

√
ab

2π
(6.13)

Using the values for a and b of system 6.8, where a = 1−D
C and b = 1−D

L , we then find that the system has a frequency,
measured in rad/s, equal to:
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ω =
1 −D√
LC

(6.14)

We can therefore notice that a converter controlled with pulse-width modulation will exhibit lower oscillation fre-
quencies at higher values of D. The oscillation frequency does not depend on any other variables.

6.5 Pulse-Width Modulation: H∞ Linear Control

A first possible approach is linearising the set of dynamic equations 6.8 and synthesise a H∞ controller for various lin-
earisation points. As the properties of this nonlinear system change substantially, it is unlikely that a linear controller will
function satisfactorily across a wide range of conditions, but use of gain scheduling may be applied.

H∞ synthesis is a technique to synthesise a linear controller by solving an optimality problem in which the maximum
magnitude of a certain transfer function, usually obtained by applying appropriate performance weights, is minimised.
Details are available in textbooks such as the one of Skogestad and Postlethwaite [14].

Gain scheduling is a simple form of adaptive control [15] that modifies the currently used controller as a function of
the value of some measured parameters. Its name notwithstanding, it can be used to change other controller properties
than just its gain. It allows to join linear controllers designed for different conditions, but also implies the risk of cycles
induced by the change of controller properties in some situations, and lacks rigorous mathematical tools to evaluate its
performance.

6.5.1 Plant Linearisation and Controllability Analysis

We first add a small resistance R to system 6.8 to model the natural damping of oscillations, and the system becomes:
L

d IL
d t

= −VC + (VC + Vin)D− R IL

C
dVC
d t

= IL − Iout − ILD

(6.15)
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This system can be linearised around a steady-state point (D, IL,Vin)3, using lowercase variables (d, iL, vC, vin, iout) for
deviations from steady-state values, to obtain:

L
d iL
d t

= −vC +D (vC + vin) + (VC + Vin)d− R iL

C
d vC
d t

= iL − iout −DiL − IL d

(6.16)

Transposing into the Laplace domain and eliminating state variable iL, the following expression for the other state
variable vC(s) can be obtained:

vC =
(1 −D)Dvin + (L s+ R) iout + (−L IL s+ Vin)d

LC s2 + CRs+ (1 −D)2 (6.17)

Some early remarks can be made about expression 6.17:

• All plant inputs (vin, iout and d) will be subject to two complex conjugate poles, with a variable time constant
τp ≈ 1.73 ms

1−D and damping ζ ≈ 0.011
1−D ; the positive value of R, however small, ensures that these poles are stable. When

D = 0, the system is oscillatory with maximum natural frequency and minimum damping. Frequency reduces and
damping increases with increasing D, until the system becomes an integrating one at D = 1.

• The gain of the transfer function between vin and vC has a different dependence on D than the other ones, being
proportional to D

1−D instead of 1
(1−D)2 . At both extremes, D = 0 and D = 1, vin has no effect on the output.

• Signal iout has to pass through a left-hand-plane zero that, because of the relatively small value of R, can be close
to derivative action (with our parameters, zLHP = −RL ≈ −3.19 s): rapid variations in iout may therefore cause large
oscillations in vC. As both L and R are unchanging plant parameters, the location of this zero will not change during
operation.

3Only three variables need to be specified, as the other two are given by the steady-state form of system 6.15.
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• Manipulated variable d has to pass through a right-half-plane zero (zRHP = Vin
LIL

), which will limit the achievable
performance. It is important that the position of d’s positive zero and its gain are the only parts of expression 6.17
influenced by IL and Vin, with all other dynamic properties being influenced by D alone. This RHP zero is highly
variable during operation, and represents the main challenge for control.

Having obtained a linear representation of the plant at a generic linearisation point, it is possible to synthesise H∞
controllers for different values of linearisation parameters (D, IL,Vin), and look for patterns in how the optimal design
changes with them.

We can notice this problem seems to be quite difficult: according to Skogestad and Postlethwaite [14], real RHP zeroes
limit the achievable bandwidth to about half their value: with typical values IL = 200 A and Vin = 50 V, bandwidth will
be limited to a maximum of about 130 rad/s. Yet, this value is much smaller than the natural undamped frequency of
the system, which is 289 rad/s for D = 0.5, and reaches a maximum of 578 rad/s at D = 0: it will therefore be difficult to
counteract the system’s oscillations and reject the effect of disturbances for most of the range of D.

Controllability will improve with higher values of D, because of the slower oscillations and the larger damping. It
will also improve with higher Vin or smaller IL, since these will increase the value of zRHP and, with it, of the maximum
obtainable bandwidth.

6.5.2 Problem Formulation

H∞ controller synthesis requires an appropriate formulation of the optimisation problem. We consider a mixed-sensitivity
problem, in which performance weights are applied on the signals of the tracking error and of the manipulated variable.

Performance Weights

The weight We(s) on the error signal e is used to set its control bandwidth. Its inverse 1
|We|

will represent a limit to the
magnitude of e at various frequencies. The bandwidth is set at the limit caused by the presence of the RHP zero in the
manipulated variable’s channel, 0.5 zRHP:
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We(s) =
0.5 s+ 0.5 zRHP

s+ 10−4 × 0.5 zRHP

(6.18)

The weight Wu(s) on the input signal has to limit input usage to realistic values: in particular, the bandwidth cannot
exceed the modulation frequency (the inverse of period T in figure 6.1). For our calculations we will assume T ≈ 0.1 ms,
resulting in a usable bandwidth of up to 2π× 104 rad/s.

Wu(s) =
s+ 2π× 104

0.01 s+ 2π× 104 (6.19)

The two weights, inverted, are pictured in the magnitude plot of figure 6.10: these lines are the “roofs” under which
H∞ synthesis will try to keep signals e and u of the plant (the assembly of converter and controller).

Plant Definition

Some variables require scaling. vC is scaled to a nominal maximum of 200 V, vin to 50 V4, and iout to 200 A. As d is always
included in the range [0, 1], it does not require scaling.

The H∞ controller will take three inputs: the tracking error e = vref − vC, representing the controller’s feedback part,
and two measurable plant disturbances, vin and iout, which represent the controller’s feedforward parts. The controller’s
output will of course be the plant’s only manipulated variable, d.

In actual operation D is known, since it is the manipulated variable and is set by the controller itself, so the controller
will use (1 −D)Dvin as an input instead of just vin, to filter out some dependency on D.

With the specified weights and scaling, the plant has now the following form:

4We are assuming a stack of about 60 cells.
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synthesis.
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P =


−WeGv −WeGi We −WeGd

0 0 0 Wu
−Gv −Gi 1 −Gd

(1 −D)D 0 0 0
0 1 0 0

 (6.20)

WhereGv, Gi andGd are the scaled transfer functions to vC from vin, iout and d respectively. The inputs of plant P are:[
w u

]T
=
[
vin iout r d

]T
(6.21)

Its outputs are: [
z y

]T
=
[
We e Wu d e (1 −D)Dvin iout

]T
(6.22)

The first two components, the weighed signals, are the objective of minimisation, whereas the last three are the con-
troller’s inputs.

Controller Synthesis

Four series of syntheses have been carried out, starting from the linearisation pointD = 0.5, IL = 200 A, Vin = 50 V. In the
first three, each parameter was varied independently; in the last one, IL and Vin were changed together so that their ratio
would remain unchanged, thereby affecting only the gain and not the position of the RHP zero.

The Bode plots for the H∞ controller synthesised in the case of varying D is presented in figure 6.11. The other plots
are collected in appendix B. From those plots, it is possible to notice some regular patterns:

• The optimisation algorithm tries to invert the two complex poles in the process with two complex zeroes in the
feedback loop, that is in the transfer function between e and d. As D changes, these two zeroes will move corre-
spondingly. The optimisation algorithm’s reason for this is to dampen the system’s natural frequency in the feedback
loop.
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• At high frequencies, all transfer functions are subject to two left-hand-plane poles, whose locations on the frequency
axis seems to be roughly coincident and constant at high frequencies, with some dependence onD and the IL

Vin
ratio.

• Input voltage signal vin is subject to a left-hand-plane zero occurring at frequencies lower than the two poles. Its
position is influenced mainly by the IL

Vin
ratio.

• Interestingly, the optimisation algorithm places a RHP zero on the output current’s signal, which will cause an
inverse response to appear in the controller. Its location on the frequency axis seems to be influenced chiefly by D
and IL

Vin
.

• The gain for the error signal seems not to be influenced by IL. At low frequencies, the large steady-state gain
may indicate the opportunity of adding an integrator instead of a pole (an H∞ synthesis algorithm cannot add an
integrator by itself, as its H∞ norm is infinite).

• The steady-state gain for channel vin increases with D and decreases with IL.

• The steady-state gain for iout, instead, decreases with both D and Vin.

The step responses of vC and d for various values of IL and Vin, at constant D and location of zRHP, are presented
in figure 6.12. Other step responses for other conditions are presented in appendix B. From these plots, the following
observations can be made:

• Low values of D tend to induce oscillations in the responses, especially the response to steps in reference.

• Steps in reference have very similar responses in vC when the plant’s RHP zero and D are constant (figure 6.12),
confirming the RHP zero’s importance in setting the control performance’s limits. Furthermore, all plots indicate
that there is an inverse response to a step in reference, however small; this is because feedback cannot eliminate RHP

zeroes.

In conclusion, whereas some patterns have been identified in how optimal H∞ controllers vary as a function of the
chosen linearisation point, too many controller parameters change as a function of this point, and they do not suggest
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a simple and obvious strategy to find a “good”, almost H∞-optimal controller when a linearisation point is given. A
gain-scheduling approach would then have to implement a (possibly cumbersome) set of pre-calculated H∞ controllers
for all expected areas of operation.

6.6 Pulse-Width Modulation: Feedforward Control

If the converter is going to be used as an actuator in a larger feedback control loop, a simple control strategy for the inner
loop is not to have any feedback control, and let the external feedback loop take care of disturbance rejection and precise
reference tracking.

The simplest strategy to set the output voltage is to measure Vin and set D according to the steady-state equation:

D =
Vref
C

Vref
C + Vin

(6.23)

However, the system’s oscillations will take some time to decay. One alternative is adding a lag element, but this will
reduce the converter’s dynamic performance5.

6.6.1 Half-Delay Filtering

We will consider the possibility of reducing oscillations by filtering the manipulated variable’s signal in such a way as to
minimise the oscillations induced by it. The idea is to split the signal of manipulated variable D in two parts, so that the
second part counteracts the oscillations caused by the first.

Referring to figure 6.13, we consider a system at steady state with D = D0. When a step from D0 to D1 is required by
the reference signal, D is set to a “halfway” value D1/2 for a time π

√
LC

1−D1/2
, exactly half the oscillation period, after which it

is set to its final value D1.

5Strictly speaking, left-hand plane poles do not pose fundamental limitations to control performance, but in this case the manipulable variable
has a range of values limited to [0, 1].
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Figure 6.13: Feedforward control by filtering of input D.
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Figure 6.14: The half-delay input filter. The f() elements represent nonlinearities.

This input filter can be implemented with a partial delay: a fraction of the signal is delayed by a variable time (half
the period of oscillations at D = D1/2), while the other part is immediately sent to the output. The value of D1/2 can
be approximated by (D0 +D1)/2, but this will cause some residual oscillations when the distance between D0 and D1 is
large. To obtain a more precise value, we first notice from figure 6.13 that the inductor current associated to duty ratio
D1/2 has to be halfway between IL(D0) and IL(D1). Therefore:

IL(D1/2) = Iout
1

1 −D1/2
=
IL(D0) + IL(D1)

2
=
Iout

2

(
1

1 −D0
+

1
1 −D1

)
(6.24)

It follows than D1/2 can be calculated from D0 and D1 with the relationship:

1
1 −D1/2

=
1
2

(
1

1 −D0
+

1
1 −D1

)
(6.25)

The resulting input filter is shown in figure 6.14. Given a reference Vref
C , the value of (1 − D1)

−1 is calculated. The
signal is then split in two parts, one going directly to the output and one passing through a delay. After addition, the
resulting signal is converted from (1 −D)−1 into D. The time delay varies depending on the current value of the output.
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A series of steps in the reference signal for output voltage has been simulated in figure 6.15. Input filtering significantly
reduces the oscillations associated with the steps in reference. However, since the steady-state points are not located on a
straight line (as simplified in figure 6.9 and 6.13), some oscillations remain. It has been found that adding a low-pass filter
with time constant τ =

√
LC reduces these remaining oscillations, at the price of an only slight reduction in rise time (see

line “Half delay, low pass” in figure 6.15).
The main drawbacks of this half-delay strategy are its sensitivity to variations in external current and the loss in phase

caused by the delay. Since the half-delay filter neither measures the external current nor has any internal form of feedback,
variations in external current will induce oscillations that will be dampened only by the internal losses, as pictured in
figure 6.16. The loss in phase caused by the presence of a delay in the filter may reduce the achievable performance when
an external controller is designed using the converter as an actuator.

6.7 Pulse-Width Modulation: Input-Output Linearisation

In order to translate the nonlinear dynamics of buck-boost converters into a more manageable form, we will try to apply
input-output linearisation to this problem. Input-output linearisation is a technique in which a system’s variables are
changed so that the system becomes linear in the transformed variables, and the problem becomes treatable by means of
linear analysis and synthesis. The general theory is presented in most books about nonlinear control, such as Slotine and
Li [16].

The nonlinear model of a buck-boost converter controlled by pulse-width modulation (6.8) is in the particular form
ẋ = f(x) + g(x)D, known as the companion form. This particular form allows the use of some common methods for
input-output linearisation.

6.7.1 Change of Variables

We will adopt the following notation for the linearised system:

• µ is the linearised system’s controlled variable;
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• ν is the manipulated variable;

• ψ represents the internal (hidden) dynamics, independent from the manipulated variable ν and upon which µ does
not depend.

Since we are interested in controlling VC, it is trivial to set:

µ = VC (6.26)

ν can then be chosen as:

ν =
IL (1 −D) − Iout

C
(6.27)

The rest of the model will be translated into the choice of variable ψ. In order to enforce the hypothesis that ψ does
not depend on the manipulated variable, the Lie derivative of ψ along the direction identified by g(x) must be zero6. This
amounts to:

∇ψ · g(x) =

[
∂ψ
∂IL
∂ψ
∂VC

]
·
[
VC+Vin
L

−IL
C

]
= 0 (6.28)

This problem accepts the following solution:

ψ =
1
2
L I2L +

1
2
C (VC + Vin)2 (6.29)

However, with this choice we lose information on the sign of IL, which may change in some transients. For conversion
purposes, we set ξ = sgn(IL). The points identified by a certain value of ψ in the VC-IL plane are illustrated in figure 6.17.
The inverse transformation of equations 6.26 and 6.29 is:

6In other words, ψmust be such that ν cannot bring the system towards different values of ψ.
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Figure 6.17: The ellipses describing the values of ψ in the VC-IL plane. Function g(x) is always tangent to the ellipses, and
varying νwill not cause the operating point to move to a different value of ψ.
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VC = µ

IL = ξ

√
2ψ− C (µ+ Vin)2

L

(6.30)

Since ∇ψ · g(x) = 0 by construction, the differential equation for ψ can be found by the relation:

ψ̇ = ∇ψ · ẋ , ∇ψ · f(x)

= −VC IL + (VC + Vin) (IL − Ia)

= Vin IL − (µ+ Vin) Ia

(6.31)

The resulting system of differential equations expressed in the linearised variables is therefore: ψ̇ = Vin ξ

√
2ψ− C (µ+ Vin)2

L
− (µ+ Vin) Iout

µ̇ = ν

(6.32)

Only the second equation is actually linear, but it is also the only one that is of interest: ψ has no direct influence on
the evolution of µ7, which we can control by setting ν. However, before we decide to ignore ψ, we must check whether it
is stable.

6.7.2 Internal Dynamics

Unfortunately, the internal dynamics of the linearised system 6.32 is not stable. Naming ψ̇ = w(µ,ψ), we have:

∂w(ψ,µ)

∂ψ
=

Vin ξ

L

√
2ψ−C (µ+Vin)2

L

=
Vin

L IL
> 0 for IL > 0 (6.33)

7This is not entirely true, since D is limited between 0 and 1: this means that ν will also be limited between −Iout/C and (IL − Iout)/C, the latter
bound ultimately depending on ψ.
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The cause of this instability is the fact that, when ψ is increased at constant µ, the transient that is begun will bring
the operating point to higher values of ψ. In the original system, a step in the input would have caused a spiral-shaped
transient that would have eventually settled into the steady-state point; in the linearised system, since we use ν instead
of D as a manipulated variable, we can easily control µ, but ψ is left to itself. Since ν depends on IL, another possible
interpretation is that we have introduced a destabilising feedback loop.

We can illustrate this problem and what it implies in the case of fuel cells by applying a simple proportional feedback
controller in the form ν = Kc (Vref

C − µ) to a converter connected to a fuel-cell stack. Assuming that measurements on IL
and Iout are free of noise, bias or delay, µ will be stabilised around Vref

C for every Kc > 0. However, according to equation
6.33, ψwill become unstable. When connected to a fuel cell, two scenarios are possible:

1. ψ falls to lower values, and stops only when IL reaches the value of Iout. At this point, because of how νwas defined
(6.27), µ̇ = ν > 0 would imply D < 0, which is beyond input saturation; D is left to zero as long as Vref

C > µ.

2. ψ rises to higher values, and stops only when IL reaches the fuel cell’s mass-transport limit and the stack produces
almost no voltage. The converter will be able to deliver the required power, but the stack will be operating in a
highly inefficient regime because of the high losses associated with operation at the mass-transport limit. Because
of the low stack voltage,Dwill be very close to 1 in order to provide a much higher voltage to the converter output.

These two kinds of failure are illustrated in figure 6.18 and 6.19, using Kc = 100 Hz for the proportional controller. In
this figure, two identical, consecutive series of steps in reference from 0 to 200 V and back are simulated. In the first cycle,
ψ’s instability makes it fall to lower values, and eventually results inD being set to zero (some residual oscillations can be
observed from that point). The current through the fuel cell falls to zero and stack voltage tends to its open-circuit value.

When the reference returns to zero,D is “unlocked” as ψ falls, this time, on the side of higher values. Tracking proves
to be excellent8, yet, as figure 6.19 shows, the stack’s voltage and current indicate that the stack is operating at the mass-
transport limit: at times when higher power is required by the converter, the stack voltage goes up to match the power
demand: we would expect it to go down because of increased reactant consumption.

8To be fair, we did not model any error in calculations or measurement, so perfect control could be obtained just by applying an infinite gain.
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without internal-dynamics stabilisation and with an external current of 30 A.
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Figure 6.19: This plot shows the condition of the fuel-cell stack connected to the converter of figure 6.18. The stack’s
parameters are as in table 3.2, assuming a cell area of 0.5 m2 and 60 cells.
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Whereas a fuel-cell stack may deliver power through a converter in these conditions, it is hardly an efficient way:
in particular, this layout features maximum consumption at zero power delivery, all power being used to overcome the
diffusion-induced overvoltage.

It should be remarked that there is an important role of numerical noise in determining whether ψ will go to the side
of high or low values. Figures 6.18 and 6.19 could therefore not be exactly reproduced when simulated with slightly
different parameters or even just on different operating systems.

In fact, this approach could in principle not have worked as originally intended, as controlling an integrator process
with proportional feedback allows perfect control when the proportionality constant of the controller tends to infinity,
but perfect control is theoretically impossible in non-minimum-phase systems. This example clearly indicates the need to
stabilise the internal dynamics of the linearised system in order to properly control the reaction rate in the fuel cell.

6.7.3 Stabilisation of the Internal Dynamics

Stabilising the internal dynamics of non-minimum-phase nonlinear systems is an active field of current research, and
there are no general methods to guarantee certain performance requirements on feedback control. In general, however,
stabilising the internal dynamics means to constrain µ to be a function of ψ so that the total derivative of w(ψ,µ) is kept
negative:

dw(ψ,µ)

dψ
=
∂w(ψ,µ)

∂ψ
+
∂w(ψ,µ)

∂µ

dµ
dψ

< 0 (6.34)

Enforcing this condition will reduce oscillations in the VC-IL phase plane, as trajectories close to the steady-state value
of ψ will be attracted by it. If the control algorithm ν(µ,ψ) can be chosen so that dν

dµ < 0 as well, oscillations will be
eliminated as both state variables will converge to the steady state.

Since the second partial-derivative term in equation 6.34 is:

∂w(ψ,µ)

∂µ
= −

C (µ+ Vin)Vin ξ

L

√
2ψ−C (µ+Vin)2

L

− Iout = −
C (µ+ Vin)Vin

L IL
− Iout (6.35)
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We can reformulate condition 6.34 as:

Vin

L IL
−

(
C(µ+ Vin)Vin

L IL
+ Iout

)
dµ
dψ

< 0 (6.36)

Manipulating this expression, the condition on the dependence of µ from ψ becomes:

dµ
dψ

>
Vin

C (µ+ Vin)Vin + L IL Iout
(6.37)

However, µ is determined by ν in the linearised system 6.32. As ν is our manipulated variable, it makes sense to
translate this condition in terms of ν:

ν = µ̇ =
dµ
dψ

ψ̇ (6.38)

ν sgn(ψ̇) >
Vin |ψ̇|

C (µ+ Vin)Vin + L IL Iout
(6.39)

We have therefore translated the stabilisation of ψ into a requirement on the values that ν can have. At steady state
there is no requirement, as ψ̇ = 0 by definition of steady state. During transients, ν must have the same sign as ψ̇ and
must be larger, in absolute value, than a certain lower limit.

6.7.4 Feedback with Input Bounds

Having obtained a bound on ν as a function of measurable quantities (the input and output currents and voltages), it
seems natural to devise a simple feedback control law for µ (possibly a high-gain proportional controller) and filter the
input ν through bound 6.39, to avoid instability. However, this approach runs rapidly into problems.

When a simulation is started from a non-steady-state point, the bound on ν forces the operating point to µ = 0,
IL = Iout; oscillations are induced by the saturation constraint D ∈ [0, 1], which the required bound on ν tries to violate.
Transients end invariably with the controller requiring D < 0, with the fuel cell being cut off from the converter.
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The reason for this failure can ultimately be traced to the fact that this system cannot completely eliminate oscillations,
as observed by means of linear controllability analysis in section 6.5.1: if condition 6.39 could be enforced strictly, we
would have achieved what it was already demonstrated to be impossible.

6.7.5 Feedforward with Internal Oscillation Dampening

As feedback proved problematic with this non-minimum-phase nonlinear system, another approach was attempted: on
one hand, an unfiltered value D0 is calculated from reference Vref

C and the measurement Vin, as in equation 6.23. This is
used to compute a corresponding ν0 with equation 6.27. Then, this value is added to a νψ, obtained from bound 6.39, that
has the function of dampening the oscillations:

νψ =
Vin ψ̇

C (µ+ Vin)Vin + L IL Iout
(6.40)

The final D passed to the converter is then obtained inverting equation 6.27 for ν = νD + νψ. Since the conversion
function is linear in ν, it is possible to separate the two terms:

D = 1 −
Iout + C (ν0 + νψ)

IL
= D0 − C

νψ

IL
(6.41)

This approach allows for a certain amount of oscillations, since the final ν is not strictly bounded by equation 6.39,
which acts here as a dampening element. Performance is not very good with very low values of Iout, where dynamics are
slower. Operation at low values of Iout is however inherently difficult with any approach, as Iout is the only term that can
reduce the value of VC in its differential equation.

A series of steps in reference is shown in figure 6.20, where it can be seen that transients at the highest voltages
are somewhat slower, as should be expected from equation 6.14, which expresses that a converter’s natural oscillation
frequency is lower for high values of D; overall performance is however satisfactory, and the fuel-cell stack does not
operate at the mass-transport barrier, but at lower currents, yielding higher efficiency. As this is a feedforward technique,
there is some steady-state offset caused by losses in the converter, which may be evened out by an external feedback loop
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Figure 6.20: Input-output linearisation using feedforward: a series of steps in reference performed on a converter con-
nected to a fuel-cell stack, as done before in figure 6.18, with internal oscillation dampening. The reference pattern and
stack parameters are the same.
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that could use the converter as an actuator. Oscillation dampening is excellent, as shown in figure 6.21: compared to
figure 6.16, the transient is shortened by two orders of magnitude.

6.8 Switching Rules

We will now attempt a different approach to the problem of controlling a buck-boost converter. We will try to devise a
set of logical rules to determine when the switch should be in the ON or OFF position, instead of using the duty ratio as a
continuous input variable.

This section will try an approach similar to sliding-mode control by defining some switching rules. Instead of the
usual constant sliding surfaces as described by Spiazzi and Mattavelli [2], a series of variable surfaces were devised to
take advantage of the shape of trajectories of the system in the VC-IL plane. This is helpful, as their shape can change
considerably depending on external disturbances (such as Iout and Vin), which represent the effect of having a variable
voltage source and an unknown load. This is strictly speaking not sliding-mode control, as in fact no one of the defined
surfaces will actually be a sliding mode. The rules, however, do make sure that the desired output is attained.

The equations describing our system are, when the fuel-cell stack is connected to the inductor (the ON position in
figure 6.4):


L

d IL
d t

= Vin

C
dVC
d t

= −Iout

(6.42)

Vin and Iout are considered to be external entities with respect to the converter, and are assumed to maintain a positive
sign. The trajectories described by these equations are straight lines, since Iout and Vin are assumed not to depend directly
on IL or VC.

When the switch is positioned so that the inductor is connected to the capacitor (the OFF position in figure 6.4), the
equations are instead:
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Figure 6.21: Reaction to a step in external current from 20 to 80 A with a constant reference of 80 V for a converter con-
nected to a fuel-cell stack with internal oscillation dampening, as in figure 6.16 (note the different time scale).
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L

d IL
d t

= −VC

C
dVC
d t

= IL − Iout

(6.43)

The trajectories described by these equations are a series of ellipses, centered at the point (0, Iout), whose parametric
equation can be given as:

1
2
L (IL − Iout)

2 +
1
2
CV2

C = c c ∈ R+
0 (6.44)

Obviously, if Iout were to change during the transient, the centre of the ellipses would move and the actual trajectory
of a point could not resemble an ellipse at all.

It would be tempting to define these curves as representatives of the amount of energy physically stored in the con-
verter, but the first term in equation 6.44 is not the energy stored in the inductor’s magnetic field. The value of c, however,
can indeed be mathematically interpreted as representative of the system’s energy, if not physically.

The trajectories corresponding to these equations are shown in figure 6.22. The ON mode is represented on the left-
hand side, where energy is collected from the input by the inductor. On the right-hand side (the OFF mode), no energy is
drawn from the source, and the energy stored in the inductor is exchanged with the capacitor. The capacitor exchanges
power with the output in both configurations. In a real system, the trajectories on the right-hand side would be spirals,
because of losses in the switches.

6.8.1 Control Rules

The objective of the switching rules is to maintain a certain value of the converter’s output voltage by switching the system
between its two substructures, as shown in figures 6.4 and 6.22, accounting for the changes in output current, caused by
the load, and in input voltage, caused by the fuel-cell stack. The rules will have to be calculated at each iteration, using
new measurements for Vin, IL, VC and Iout, and are formulated as follows:
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Figure 6.22: The trajectories of the state variables in a buck-boost converter in the VC-IL plane for given values of external
disturbances Vin, Iout.



6.8. Switching Rules 146

Energy level If the value of c in equation 6.44 is not sufficiently high, the elliptical trajectories of the OFF mode will not
be able to reach Vref

C . Therefore, the only possibility left is to switch to the linear trajectories of the ON mode until a
sufficiently high energy level is reached. It will then be possible to switch to the OFF mode and reach Vref

C .

The “sufficiently high” energy level is however not the one corresponding to an ellipse of the OFF mode that has its
extreme point in Vref

C . If it were so, it would not be possible to maintain the operating point at that value by switching
back to the ON mode: the ON mode, which in general has a non-zero component along the VC axis, would cause the
system to fall to a lower energy level, at which it should maintain the ON state until reaching again a high enough
energy level. An hysteresis cycle would then result, which would yield an unsatisfactory performance.

The correct energy level is therefore the one corresponding to the ellipse that, at the reference voltage Vref
C , is tangent

to the lines of the ON mode. The unavoidable imprecision in parameter estimation and measurement will cause
some oscillation, however.

The mathematical formulation of the rule is:

1
2
CV2

C +
1
2
L (IL − Iout)

2
<

1
2
CVref

C

2
+

1
2
L

(
Vref
C Iout

Vin

)2

⇒ ON (6.45)

High-voltage switch At voltages higher that Vref
C , the surface at which one moves from one substructure to the other is

given by the tangent line departing from the ellipse described above at voltage Vref
C . Since this line is by construction

parallel to the lines of the ON mode, once the operating point crosses this line arriving from an elliptical trajectory
of the OFF mode, it is not possible for it to return back. This is important because there is no guarantee that the
component of the ON-mode derivatives along a given line are larger than the OFF-mode’s, because the former are
disturbances that we do not directly control.

The mathematical formulation of the rule is:

VC > V
ref
C ∧ IL − Iout <

Vref
C Iout

Vin
−
C

L

Vin

Iout

(
VC − Vref

C

)
⇒ ON (6.46)
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Low-voltage switch It is not unlikely that, during transients, voltage VC will reach negative values. In fact, it is quite
a common phenomenon in transients, even if it lasts only for a short time. A reasonable control objective is to
minimise the inverse response during such a transient. Therefore, if during a transient VC is less than zero, and the
energy level is sufficient as defined above, the switch from ON mode to OFF mode should be at the point where the
ON lines are tangent to an ellipse, which is the lowest-energy point they will reach.

The mathematical formulation of the rule is:

VC < 0 ∧ IL − Iout <
VC Iout

Vin
⇒ ON (6.47)

Combining the rules The three rules are graphically plotted in figure 6.23: notice that the inclination of the ON lines
(in the greyed-out area), the inclination of the switching surface (in red) at high and low voltage, and the size and
vertical positioning of the central elliptical part, all these depend on the values of the reference voltage and the
disturbances. If no rule should match, the default state of the switch will be OFF; the Simulink implementation of
the rules is shown in figure 6.24.

6.8.2 Performance of the Switching Rules

Some useful facts can be observed just by looking carefully at figure 6.23.

• Steps in Vref
C will in general exhibit an inverse response. When Vref

C has to increase, the operating point has to
accumulate enough energy along the ON-mode lines, which will cause an initial reduction of VC. When Vref

C has to
decrease, the operating point first follows the OFF-mode elliptical trajectories until it reaches either their maximum
value of voltage, or the switching surface described by rule 6.46, before decreasing again.

• Steps in Iout will have a similar effect, but this is intuitive: more current at the output, at the same output voltage,
means more power delivered, and the converter will have to gradually adapt to this new regime.
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Figure 6.23: Graphical representation of the switching rules to control a buck-boost converter. Two possible trajectories,
from higher and lower values of VC to reach Vref

C , are sketched in blue.
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• The set of rules does not permit to specify a negative Vref
C . This is intentional, because, with a positive Iout, power

would be drawn from the outer circuit to the fuel cell, causing reverse electrolysis, and likely damaging the fuel
cell’s catalyst.

A simulated transient is shown in figure 6.25. It can be noticed how the inverse response is much more significant at
high values of Iout. The transients have fast settling times, about 5 ms: this is faster than the 0.2 s required for vehicles
(according to Soroush and Elabd [17]), and can make this control strategy useful also for microelectronic applications such
as laptops and mobile phones. It can also be noticed how the output becomes more noisy at high values of Iout.

A problem may arise when the converter is required to produce exactly 0 volts, even if Iout is larger than 0. The
converter’s switching rules degenerate in a special case: output voltage oscillates around the origin in an asymmetrical
fashion, as sketched in figure 6.26, resulting in a net average positive value of VC and possibly wind-up issues in the outer
control loop. While the amplitude of such oscillations can be reduced with a higher switching frequency, their average
value will always be positive.

To address this issue, a new simple rule for the converter can be added:

Vref
C 6 0 ⇒ OFF (6.48)

It is important to notice that rule 6.48 takes precedence on all others, since it might be contradicting them. The meaning
of this rule is that the fuel-cell stack must be disconnected whenever there is an unachievably low objective. In an actual
application, the voltage will then gradually decrease to zero because of dissipation in external load and in the converter
switches.

6.8.3 Computational Performance

The simulation times of this controller are relatively long; the transient in figure 6.25 requires about 50 seconds to calculate
on a 2-GHz, 32-bit desktop computer running Simulink. This makes simulation over longer time spans unpractical. The
fuel cell’s overvoltage, when starting the simulation, needs some time to reach a steady-state value from zero, and this
initialisation transient may interfere with the transients we are interested in measuring. In practice, using this method to
study how the fuel cell reacts to control is not computationally convenient.
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Figure 6.26: The approximate trajectory of the operating point when Vref
C = 0 and Iout = 0. Higher switching frequencies

will shrink the trajectory towards the origin.
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The main reason for such an unsatisfactory computational efficiency is that the rules are evaluated every 10 µs (in the
case of figure 6.25), and a transient has to be calculated every time the algorithm requires a switch. When the transients
settle9, the manipulated variable does not attain a constant value, but is continuously switched between ON and OFF.
Integration algorithms for stiff systems do not provide any sensible improvement.

Implementing this control algorithm would likely imply building a dedicated circuit to simulate the switching rules,
which only require basic arithmetic and logical operations: indeed, the actual determination of whether the switch should
be ON or OFF is a small part of the computational cost. However, the numerical simulation of the converter’s transients
with this control strategy is computationally very expensive, as every switching cycle implies a sudden change in the
model’s equations.

Using the model based on pulse-width modulation, which uses a continuous manipulated variable, improves the
simulation performance, even though the control performance is inferior because of the additional level of abstraction.

6.9 Conclusions

Some insight about control of fuel-cell power output can be obtained from the various approaches analysed in this chapter.
The main control issue are the nonlinear, non-minimum-phase dynamics of the buck-boost converter.

Controlling DC motors, a likely appliance for fuel-cell power generation, is usually done by manipulating the input
voltage to the motor. Therefore, the control problem for the converter was defined as to deliver a certain output voltage
in spite of external disturbances, such as input voltage (changing because of variations in the stack voltage) and output
current (changing because of variations in motor conditions, such as angular velocity).

First, a model based on pulse-width modulation was presented. A local linearisation around a generic steady state
was performed to attempt an H∞ controller synthesis. The manipulated input (the duty ratio) was proven to be subject to
a RHP zero, which is strongly dependent on the linearisation point: this poses inherent limitations to control performance.
Disturbance rejection is influenced by the position of the RHP zero, but also by the duty ratio at the linearisation point.

9In reality, only macroscopic transients settle, because the control algorithm is in fact based on rapidly switching between two transients compen-
sating each other.
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A simple feedforward control strategy has then been attempted, resulting in good tracking qualities. However, this
approach resulted in high sensitivity to disturbances because of the low power dissipation in the converter. Input-output
linearisation was then attempted, proving that the model of the system with pulse-width modulation is non-minimum-
phase in the nonlinear sense as well, and requires some sort of stabilisation of the internal dynamics. A feedforward
approach coupled with an oscillation-dampening component (in itself a form of feedback) gave satisfactory results in
both tracking and oscillation dampening.

Finally, a method based on the evaluation of switching rules has been proposed, and has yielded very good results,
with settling times of about 5 ms. This method may in practice be realised with relatively simple hardware, as it does
not imply more than a few arithmetic and logical operations. However, it is more difficult to rigorously evaluate the
robustness of this method to uncertain or lagging measurements. This method also unsuitable for computer simulations
beyond the scale of a few seconds: this means it is difficult to simulate a fuel cell’s operation under this type of control.

Bibliography

[1] Michael Giesselmann, Hossein Salehfar, Hamid A. Toliyat, and Tahmid Ur Rahman. The Power Electronics Handbook, chapter 7 -
Modulation Strategies. Industrial electronics. CRC press, 2001.

[2] Giorgio Spiazzi and Paolo Mattavelli. The Power Electronics Handbook, chapter 8 - Sliding-Mode Control of Switched-Mode Power
Supplies. Industrial electronics. CRC press, 2001.

[3] Jai P. Agrawal. Power Electronic Systems — Theory and Design. Prentice Hall, 2001.

[4] T. Geyer, G. Papafotiou, and M. Morari. On the optimal control of switch-mode DC-DC converters. Hybrid Systems: Computation
and Control, 2993:342–356, March 2004. URL http://control.ee.ethz.ch/index.cgi?page=publications;action=
details;id=31.

[5] Manfred Morari. Beyond process control. In Proceedings of the 13th Nordic Process Control Workshop, Lyngby, Denmark, 2006.

[6] Rami Naim, George Weiss, and Shmuel Ben-Yaakov. H∞ control applied to boost power converters. Transactions on Power
Electronics, 12(4):677–683, July 1997.

http://control.ee.ethz.ch/index.cgi?page=publications;action=details;id=31
http://control.ee.ethz.ch/index.cgi?page=publications;action=details;id=31


Bibliography 155

[7] Fang Lin Luo and Hong Ye. Advanced DC/DC Converters. CRC press, Boca Raton, Florida, USA, 2004.

[8] S. Caux, J. Lachaize, M. Fadel, P. Shott, and L. Nicod. Modelling and control of a fuel cell system and storage elements in
transport applications. Journal of Process Control, 15:481–491, 2005.

[9] Sébastien E. Gay and Mehrdad Ehsani. Impact of electric motor field-weakening on drive train oscillations. In Electric Machines
and Drives Conference, volume 2, pages 641–646, June 2003.

[10] Werner Leonhard. Control of Electrical Drives. Springer, 2nd edition, 2001.

[11] James Larminie and John Lowry. Electric Vehicle Technology Explained. Wiley, 2003.

[12] Chee-Mun Ong. Dynamic Simulation of Electric Machinery. Prentice Hall, 1998.

[13] C. L. Chu, M. C. Tsai, and H. Y. Chen. Torque control of brushless DC motors applied to electric vehicles. In Electric Machines
and Drives Conference, pages 82–87, 2001.

[14] Sigurd Skogestad and Ian Postlethwaite. Multivariable feedback control. Wiley, 2nd edition, 2005.

[15] Karl Johan Åström and Björn Wittenmark. Adaptive Control. Addison Wesley, 1989.

[16] Jean-Jacques E. Slotine and Weiping Li. Applied Nonlinear Control. Prentice-Hall, 1991.

[17] Masoud Soroush and Yossef A. Elabd. Process systems engineering challenges in fuel cell technology for automobiles. In AIChE
Annual Meeting, 2004.



Bibliography 156



Chapter 7

Composition and Temperature Control

Having considered the control of the reaction rate in chapter 6, we turn our attention to the control of the conditions that
allow the reaction to proceed, namely reactant concentration and stack temperature.

As outlined in chapter 5, we consider a stack of PBI-membrane PEM fuel cells, fed on pure hydrogen on the anodic
side and air (possibly after combustion of some hydrogen to heat up the cell) on the cathodic side (such as in figure 5.4 on
slide 99).

As we are considering a stack of cells whose flows are connected in parallel through manifolds, all cells will receive
flows at stack-entrance conditions: it is therefore possible to consider only one cell as representative of the conditions of
all the cells in the whole stack. The three main control issues are then:

1. Control of hydrogen pressure in the anode;

2. Control of oxygen bulk concentration in the cathode;

3. Control of temperature in the cell (anode and cathode are assumed to have the same temperature).

However, for these three tasks we assume that we only have two manipulated variables, which are the entering flows
of hydrogen on the anode side and air on the cathode side. Thus, the control strategy proposed in this chapter presents

157
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the novelty of not having a dedicated cooling system to control temperature: temperature will be controlled by means of
the air flow.

This will however cause a certain degree of interference between the control of oxygen concentration and that of stack
temperature, which both use air flow as their manipulated variable. However, the set point for oxygen concentration
is just a minimum requirement: more oxygen is obviously not going to degrade performance. In ordinary operation
air flow will be used for temperature control most of the time, as this task usually requires more air than maintaining
oxygen concentration: this can be inferred by the fact that all fuel-cell stacks presented in the open literature require some
form of cooling, even if they are fed enough oxygen. Oxygen-concentration control will however be allowed to override
temperature control. This strategy presents the additional benefit of higher oxygen concentrations in the cathode than for
the case of a dedicated cooling system.

7.1 Power Load on the Stack

In order to evaluate the performance of control algorithms, it is useful to have a standard usage pattern to test them.
Since fuel cells are often associated with automotive applications, a good usage pattern may be extracted from the New
European Driving Cycle (NEDC), a standard velocity-to-time map used in the European Union to test car engines for
pollutant emissions [1, 2]. The NEDC is representative of both urban and extra-urban driving in Europe, but many other
countries and authorities have defined their own set of driving cycles, such as the United States’ FTP-75 and Japan’s JP

10–15.
Having obtained the v(t) relationship from the definition of NEDC, it is possible to obtain the corresponding motor

power output by making some assumptions on the characteristics of the vehicle. It is then possible, through the power
characteristic of the fuel cell, to find a corresponding plot for i(t)1 and V(t), thereby finding the main disturbance terms
in all flow and heat differential equations (4.1, 4.10, and 4.12).

The velocity specified by the NEDC standard is plotted in figure 7.1, with the corresponding power required by the
vehicle to maintain the specified velocity. The power the motor has to output to make the vehicle maintain the cycle’s
specified velocity can be calculated as follows [3]:

1Since the crossover current ic is small, throughout this chapter we will approximate i ≈ ir.
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Figure 7.1: The New European Driving Cycle. Negative values of power have been discarded, as we are not considering
the possibility of inverting the fuel cells and using them as electrolysers.
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Symbol Unit Value

m Mass 1000 kg
g Gravitational acceleration 9.81 m/s2

ρ Air density 1.177 kg/m3

Crf Rolling friction coefficient 0.02
Cd Drag coefficient 0.4
A Vehicle front area 1.5 m2

Table 7.1: The parameters used to find the power requirements of a vehicle following the NEDC cycle.

P =

Rolling resistance︷ ︸︸ ︷
mgCrf |v| +

Air resistance︷ ︸︸ ︷
1
2
ρ |v|3CdA+

Acceleration︷ ︸︸ ︷
mv

d v
d t

(7.1)

The parameters used in this equations are presented in table 7.1.
Having an expression for the required power output, it is now possible to estimate how i will vary. The fuel cell’s

polarisation curve depends strongly on oxygen conversion X in the cathode, as shown in figure 4.2. To invert the rela-
tionship P(i,X) it is therefore first necessary to assume a value for conversion. Figure 4.3 indicates that conversion must
be low for the highest power outputs to be attainable. Furthermore, as shown in figure 7.2, the power output curves do
not depend significantly on X until the mass-transport barrier is actually reached for each curve: each curve separates
from a common envelope when approaching its mass-transport limit. We will therefore consider this envelope (X = 0)
a representative estimate to invert P(i,X), because we assume that control will be able to keep the stack away from the
mass-transport limit.

We can now find the rate of oxygen consumption, ir(t)A4F , and heat generation,
[
∆hr
2F − V(t)

]
ir(t). In all simulations

in the remainder of the chapter, we will assume that the fuel cell stack has a total area of 30 m2, resulting in a theoretical
maximum power output of 31.13 kW, or 9.5 % more than the maximum required power by NEDC, which is 28.42 kW.
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Oxygen consumption and heat generation are plotted in figure 7.3, where we can see that they quite closely match the
shape of power requirement in figure 7.1.

7.2 Pressure Control of Dead-End Flows (Anode)

In the case of dead-end flows, where there is only one reactant and no products are taken up by the stream, maintain-
ing reactant concentration is equivalent to controlling the gas pressure, assuming negligible temperature variations. In
general, but especially in the case of hydrogen coming from a pressurised tank, we want to avoid excessive pressure dif-
ference across the membrane, to reduce mechanical stress and avoid membrane rupture. As dead-end flows periodically
require purging of inert gases, it would be convenient to maintain a pressure slightly higher than atmospheric: this will
have the added benefit of leaking hydrogen out instead of letting air in, were a leak to occur.

The differential equation we consider is equation 4.3, from which we remove, for simplicity, the term accounting for
temperature variation:

dpH2

d t
=
R T

V
ṅH2

−
R T

V

irA

2 F
(7.2)

Since the system’s state pH2
does not appear in the right-hand term, this is an integrating process. As integrating

processes are not stable, feedback is mandatory: if there were no pressure measurement, and we only relied on a cur-
rent measurement to set the flow to compensate consumption, any error would accumulate over time, and we would
eventually either run out of hydrogen or rupture the membrane.

Fortunately, pressure measurements are known to be quick and simple to obtain: Huang and Cheng [4] claim that
simple and cheap pressure sensors have response times below 0.5 s. We will model the sensor and actuator lag with a
simple delay, θpm = 0.5 s. For this case, Skogestad [5] suggests the following design for a PI feedback controller:

Kc =
V

R T

1
τc + θpm

τI = 4 (τc + θpm)

(7.3)
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+
//�������� // R T

V
1
s

pH2//

ooe−θpm

−
OO

Figure 7.4: Control diagram for pure hydrogen pressure in a dead-end manifold.

Where the desired response time τc is the tuning parameter, and having defined the PI control law as:

ufeedback =

K(s)︷ ︸︸ ︷
Kc

(
τI s+ 1
τI s

)
(r− y) (7.4)

We can also add some feedforward action, since the only significant disturbance in the process, ir, can be easily and
rapidly measured:

ufeedforward = kff
irA

2 F
(7.5)

Parameter kff is the feedforward implementation error.
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We are still missing a value for gas volume V. This is the volume downstream from the control valve that we manipu-
late to set the molar inflow ṅH2

. As an estimate, we assume V = 30 m2 × 1 mm = 30 dm3, where the area is the same we
assumed above and 1 mm is the thickness of a gas channel, as reported in Shan and Choe [6]. As this estimate neglects the
manifold volume, it is expected to be very conservative. The total gas volume may in fact be increased when designing
the stack, to improve control properties by making the dynamics slower and easier to deal with.

To test the performance of this control strategy, we can simulate the effect of disturbance ir(t) as calculated previously
for an NEDC cycle. We assume a constant temperature of 150 °C and a set point of p0

H2
= 120 kPa, plus the overall loop

delay θpm = 0.5 s.
The control system is shown in the control diagram of figure 7.4, with both feedforward and feedback control loops,

and the simulation results for the NEDC cycle are plotted in figure 7.5. The simulation for the case of feedback-only
control indicates unsatisfactory performance: in order to cope with integrator wind-up in the PI controller2, τc was set to
a relatively large level, τc = 15 s: larger values would cause too sluggish control action, whereas lower would result in
significant wind-up. To improve performance, it was necessary to add feedforward action, also plotted in figure 7.5. Even
in the case of large implementation errors (±20 %), feedforward makes control performance acceptable. It is however not
possible to discard the feedback loop, as system 7.2 is unstable and requires feedback for stabilisation.

7.3 Composition Control of Open-End Flows (Cathode)

Ensuring that oxygen partial pressure in the cathode’s bulk be sufficient is in many ways more challenging than con-
trolling hydrogen pressure. Oxygen’s partial pressure is much more critical to the performance of the fuel cell than
hydrogen’s, because of the much higher overvoltage on the cathodic side. At the same time, composition measurements
are slower than pressure measurements, resulting in less available bandwidth for feedback control.

The differential equation for the mole fraction of oxygen in a cell’s cathode is a particular case of equation 4.10:

2It is possible to set ṅH2
only to values larger than zero, so, if the controller were to require less than zero values for the manipulated variable, an

integrator wind-up may result.



7.3. Composition Control of Open-End Flows (Cathode) 166

-100

-50

 0

 50

 100

 150

 200

 250

 300

 350

 0  200  400  600  800  1000  1200

H
y

d
ro

g
en

 p
re

ss
u

re
, k

P
a

Time, s

Feedback only

With feedforward, perfect

With feedforward, -20%

With feedforward, +20%
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pV

R T

d xO2

d t
= ṅair

(
xin

O2
− xO2

)
−
irA

4 F

(
1 + xO2

)
(7.6)

This equation presents the additional challenge of being nonlinear, but it has the advantage, compared to equation 7.2,
of being stable: in the right-hand term, the coefficient of state variable xO2

is strictly negative. This means that feedback is
not strictly necessary, and a pure feedforward approach is possible.

7.3.1 Measurement Dynamics

Measurement of oxygen concentration in gases is frequently reported to be very fast, with bandwidths in the range of
10 Hz [7], but these are usually papers relating to measurement of oxygen concentration in off-gases from stacks or car
exhausts: these assume temperatures in much higher ranges than the ones we are considering, generally beyond 700 °C:
Park et al. [8] published a paper on an oxygen sensor for “low” temperatures down to 500 °C. Results more relevant for
our temperature range (100 to 200 °C) were obtained by Yamamoto et al. [9], who reported that oxygen sensors operating
at 100 °C reached steady state after about three minutes, under various values of composition; their plots indicate that
the measurement dynamics operated roughly as a lag with a time constant of two minutes. These lags may be reduced
by purpose-built equipment, such as sensors that heat up samples of the stack’s off-gases to high temperatures to make a
faster measurement possible.

7.3.2 Time Constants of Composition Dynamics

We can notice that the time constants3 of equation 7.6 are quite fast and do not depend on xO2
itself:

τO2
=

[
−

∂

∂xO2

(d xO2

d t

)]−1

=
pV

R T

1
ṅair + irA

4F

≈ 9 s (7.7)

3Being the system nonlinear, the time “constants” are in fact quite variable; the denomination is however usually kept in the literature.
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Here we assumed atmospheric pressure, ir ≈ 200 A/m2 (roughly the average value through the NEDC with our pa-
rameters), ṅair ≈ 5 × irA

4F (since air molar flow has to be five times the oxygen flow because of its composition), and
all other conditions as for the hydrogen manifold’s case. This indicates that, once a certain input and disturbance are
fixed, the system will converge to a steady state: this is especially beneficial for feedforward control, since feedforward
techniques cannot stabilise a system by themselves.

It should be remarked that volume V is, in this case, only the volume inside the gas channels, whereas in the case of
hydrogen it was supposed to be all the volume after the control valve, including manifold and piping: that made V =

30 dm3 a very low estimate. The hydrogen manifold and piping after the control valve could be included because pressure
is transmitted almost instantaneously across that whole volume, whereas diffusion occurs only in the gas channels, not
in the whole air manifold. Therefore, in this case, we do not have the option of increasing the time constants by adding
some gas buffer that would increase V, which we may have desired to do in order to slow down the plant and reduce the
impact of slow measurements, making conditions easier for feedback control.

7.3.3 Feedforward Control

Since the system has satisfyingly fast time constants and is stable, we will consider pure feedforward control. In this case,
feedforward control presents many advantages:

• It does not introduce instabilities (if the controller itself is stable);

• It does not rely on measurements of the system’s state, which in this particular case are much slower than the
system’s own dynamics;

• It relies on a measurement of the system’s only disturbance, ir, which we can obtain inexpensively, with high
precision and large bandwidth;

• In the overall layout sketched in figure 5.4, temperature control competes with this algorithm for the usage of air
inflow as a manipulated variable. In these conditions, a PI controller for air composition may exhibit integral wind-
up problems.



7.3. Composition Control of Open-End Flows (Cathode) 169

Even if a feedforward controller cannot reach zero error at steady state as a PI feedback controller could (since feed-
forward has, by definition, no measurement of the error), we are not concerned about precise tracking, but rather with
maintaining an acceptable value of xO2

to guarantee the stack’s capability to produce the desired power output.
We may therefore consider setting ṅair so that it compensates for the effects of ir in equation 7.6, ideally making its

right-hand term zero. A feedforward control law is:

ṅair =
irA

4 F

1 + xref
O2

xin
O2

− xref
O2

(7.8)

This control strategy is guaranteed not to introduce instabilities, but will suffer (as any feedforward strategy) from
gain error and actuator dynamics, in this case of the air blower or compressor.

The control strategy’s performance through an NEDC cycle is plotted in figure 7.6. Law 7.8 takes full advantage of the
relatively fast dynamics of xO2

, and maintains an acceptable approximation of the set point even with a large actuator
bias, −20 %4. When adding a significant actuator lag (1 s), some oscillations do appear, yet operation is not significantly
disturbed.

One of the reasons why feedforward works so well is that it relies on the system’s stability: the system’s time constants
(7.7) are much faster for high values of ir, resulting in much faster dynamics right when the disturbance is at its strongest.

7.3.4 Dimensioning Criterion Based on Actuator Power Consumption

To apply the proposed feedforward control strategy, it is necessary to provide a value for xref
O2

. Ideally we would want this

to be as high as possible in order to maximise the maximum allowable current, but we cannot simply set xref
O2

= xin
O2

: it
would make input usage infinite (7.8). Indeed, too high a setting will reduce the system’s overall efficiency because of the
power losses in the actuator.

4We did not consider the case of a positive gain error, as we are concerned only with having too little oxygen: excess oxygen will not cause
problems, even if the overall efficiency of the system may suffer because of increased input usage.
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through an NEDC cycle. The gain error is −20 % and the actuator lag 1 s.
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We can establish a simple criterion for an acceptable value of xref
O2

: it should be the value at which the marginal increase
in maximum power output from the fuel cell equals the marginal increase in power lost to the blower. The actual value
of this set point will however depend on the particular characteristics of the actuator and of the resistance to flow of the
stack, and cannot be established in general.

This criterion for oxygen concentration can be translated to a dimensioning criterion for the stack: the maximum
available power from the stack will be the one obtained from the power density curve in figure 4.3 for xref

O2
. We can

therefore calculate the total area that we need to produce a given power. This maximum power density will always
be less than that obtained for xin

O2
, which is the one usually measured under laboratory conditions and reported in the

literature.

7.4 Temperature Control

The objective of temperature control is to keep the stack at a given temperature by manipulating the air flow. Having
assumed that temperature is uniform in a stack, the equation determining its dynamics is 4.12. However, in that form the
equation is somewhat cumbersome:

• Calculating the entering enthalpy requires making assumptions on the control algorithm for the anode flow (not for
the cathode flow, which is our manipulated variable);

• Calculating the exiting enthalpy requires tracking a cumbersome set of differential equations for all involved species.

For control purposes, we will further simplify the model so that flow dynamics do not interfere with temperature
dynamics. We will assume that:

• The anode (hydrogen) flow is under perfect control, so that ṅH2
≡ irA

2F ;

• There is no composition transient in the cathode (air) flow.
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In practice we are assuming a condition of pseudo-steady state, discarding all dynamic modes but the temperature’s.
The energy balance can now be translated into a more manageable form, splitting the enthalpy difference in two parts,
one for sensible heat and one for reaction heat:

A ĉp
d T
d t

= Ḣin(T0) − Ḣout(T) − ir V A

=

Reaction heat︷ ︸︸ ︷(
Ḣin(T) − Ḣout(T)

)
−

Sensible heat︷ ︸︸ ︷(
Ḣin(T) − Ḣin(T0)

)
−ir V A

≈
≈243 kJ/mol︷ ︸︸ ︷
−∆hr(T)

(
irA

2 F
+ ncH2

)
−

∑
i

cp,i ṅ
in
i (T − T0) − ir V A

(7.9)

In the last line of the equation we assumed that constant-pressure specific heat for all the species is approximately
constant: this is not very accurate, as can be seen from figure 7.7, but for control-oriented modelling we are more interested
in a good approximation than in an accurate model. We also implicitly assumed that hydrogen is the limiting species,
something that should hold true with the previously discussed algorithm for composition control.

We can now express the temperature dynamics in the following approximate form, which lends itself well to a control
analysis:

A ĉp
d T
d t

≈ −cp,air (T − T0) ṅair −
(
∆hr(T) + cp,H2

(T − T0)
)
ṅcH2

−

(
∆hr(T) + cp,H2

(T − T0)

2 F
+ V

)
Air (7.10)

The equation may be simplified further, noting that the cp,H2
(T − T0) terms are much smaller than the enthalpy of

reaction:

A ĉp
d T
d t

≈ −cp,air (T − T0) ṅair

≈243 kJ/mol︷ ︸︸ ︷
−∆hr(T) ṅ

c
H2

+


≈1.26 V︷ ︸︸ ︷

−
∆hr(T)

2 F
−V

 Air (7.11)
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Our system is unfortunately nonlinear in our main manipulated variable, ṅair. On the other hand, the system is stable
(as long as T > T0): as in the case of cathodic composition, we could rely on feedforward control only. However, as
this model contains many more approximations, the effects of disturbance ir will deviate more markedly from the ones
predicted by this equation, or will require a more difficult calculation to be estimated. We have also discarded any effect
of heat loss to the environment, meaning that the performance of a pure feedforward approach will be less predictable.

7.4.1 Optimal Reference Value for Temperature Control

Unfortunately, it is not yet clear how to decide the temperature at which a PBI fuel-cell stack should operate at a particular
time. On one hand, high temperatures improve catalysis and tolerance to poisons such as CO, but they also reduce the
membrane’s mechanical strength and may sensibly accelerate the decay of its properties.

Until precise models of the overall effects of temperature on PBI fuel cells appear in the open literature, it will not be
possible to synthesise a sound criterion to determine the best temperature at which the stack should be kept.

Therefore, in this analysis, we will simply assume that a reference has somehow been decided, and we will concentrate
on the controller instead.

7.4.2 Hydrogen in the Cathodic Flow as an Input Variable

When using ṅcH2
as a manipulated variable to raise the temperature of the entering cathodic flow, there is a danger of

raising the temperature so much that the membrane or other components in the fuel-cell stack may be damaged. It is
therefore necessary to define a maximum input level beyond which control action will be ignored. A reasonable criterion
may be to limit entering temperatures to Tmax = 200 °C: in that case, the energy balance yields:(

cp,air ṅair + cp,H2
ṅH2

)
(Tmax − T0) ≈ −∆hr ṅH2

(7.12)

We have again approximated using constant specific heats. The resulting saturation condition is:

ṅH2
<

cp,air (Tmax − T0)

−∆hr − cp,H2
(Tmax − T0)

ṅair ≈
cp,air (Tmax − T0)

−∆hr
ṅair (7.13)



7.4. Temperature Control 175

In the last term in the previous equation we neglected the heating of hydrogen, as it is negligible compared to the
reaction heat: the resulting simplified condition is both conservative and linear in Tmax. An approximate value for the
limit of the hydrogen flow burnt to pre-heat the entering cathode gases is about 2 %mol of the air flow.

7.4.3 Measurement Dynamics

According to Cimerman et al. [10], temperature-measurement dynamics shows a certain dependence on pressure and gas
velocity, with the dominant time constants being in the range of 10 to 100 s. Whereas pressure at the outlet of the cell stack
will be fairly constant at atmospheric value, gas velocity may change significantly depending on the current gas inflow,
and to some degree on the reaction rate. Furthermore, if the temperature measurement is placed at the stack’s outlet, a
delay in measurement will occur because of the time outlet gases use to pass through the exit manifold. We will assume
a worst-case condition with a lag τTm = 100 s and a delay θTm = 10 s.

7.4.4 Time Constants of Temperature Dynamics

As for the case of composition control, it is useful to estimate the system’s time constants. As ∆hr(T) does not change
significantly with temperature, terms related to it (ir and ṅcH2

) will be ignored. The time constants are derived from
equation 7.9:

τT =

[
−
∂

∂T

(
d T
d t

)]−1

=
A ĉp∑
i cp,iṅi

≈ 19 000 s (7.14)

In this expression, we assumed for approximation that the gases’ specific heats are all 29 J/mol K, that hydrogen flow is
stoichiometric and that air flow is perfectly controlled to maintain an oxygen fraction of 0.15 in the cathode gases. Since the
average current density through the NEDC cycle is 200 A/m2, this results in an average value

∑
i ṅi =

(
1 + 1+0.15

0.2−0.15

)
irA
4F ≈

373 mmol/s. This time constant corresponds to over five hours, but can be made significantly smaller by increasing the
air flow, and with it the stoichiometric ratio.

Indeed, if we set ṅair such as to balance out the approximate differential equation 7.11, knowing that the average
power density output through the NEDC cycle is V ir ≈ 120 W/m2, and assuming a temperature difference T −T0 ≈ 150 K,
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we obtain a much larger flow:

ṅair =
−∆hr

2F Air − V irA

cp,air (T − T0)
≈ 910 mmol/s (7.15)

This will result in specularly smaller time constants (in this specific example, about two hours).

7.4.5 Controller Synthesis and Simulation

We have seen that, fortunately, the time constants of temperature dynamics are much slower than temperature measure-
ments, with a gap of about two orders of magnitude. To devise an appropriate controller, we use again Skogestad’s tuning
rules [5]; to avoid a too aggressive controller that may saturate the input variable (we cannot have ṅair < 0), we set a large
desired response time, τc ≈ 100 s.

As previously remarked, the system in equation 7.11 is stable but nonlinear. In order to apply linear control theory,
we first have to change the control variables so that the system becomes linear. It is straightforward to define the input
variable as:

u = −cp,air (T − T0) ṅair − ∆hr(T) ṅ
c
H2

(7.16)

It would be then possible to control the system using u, calculating back the value of ṅair (or if necessary ṅcH2
) to apply

when setting the actuator. However, this transformation has made the system unstable5: it is now an integrating process,
and will require feedback to be stabilised. The ultimate cause of the induced instability is the form of actuator function
ṅair = f(u), that depends on a temperature measurement: to remove this internal feedback and make the system stable
again, we use the reference T ref directly, instead of temperature measurement Tm.

We proceed then to synthesise a feedback controller. Since control variable ṅair is set to be the maximum of the
signals coming from the control loops of composition and the temperature, using a temperature controller containing an

5In fact, the system is still stable: the heat loss Ḣloss, which we neglected, will most likely increase with temperature. We also neglected the sensible
heat necessary to heat hydrogen up to cell temperature, which will also have a stabilising effect on temperature. However, these contributions are
going to be so small they will have little effect on dynamics.
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integrator may cause wind-up issues. Therefore, we will use a simple proportional controller. The feedback control law
is then:

ṅair, feedback = −
A ĉp

cp,air (T ref − T0)

1
τc + θTm

(T − Tm) (7.17)

We also add a feedforward term to improve the dynamic properties of the controller:

ṅair, feedforward =

(
−∆hr2F − V

)
irA

cp,air (T ref − T0)
(7.18)

The proposed control structure is then simulated against the original thermal model 4.12, which also includes the
transients in composition of all cathodic species. The competing feedforward controller for air composition developed in
the previous section is assumed to be perfectly implemented and set to xref

O2
= 0.15. Ambient temperature T0 is assumed

to be 300 K, the stack’s initial temperature 400 K, and reference T ref is given constant at 450 K. The results, for the cases of
feedback-only and feedback with feedforward, are plotted in figure 7.8 for a series of 10 NEDC cycles.

Even with the many simplifications introduced in controller design, the resulting feedback controller is able to main-
tain the stack within 10 K of its set point, with peaks corresponding to the stack’s maximum power outputs in the NEDC

cycles. The addition of a feedforward component, even with a large ±20 % gain error, manages to keep the oscillations in
a narrow band of just 5 K. However, the slow dynamics of stack temperature still require about four NEDC cycles (about
one hour and fifteen minutes) to reach 450 K from the starting temperature of 400 K: during this time, the temperature
controller tries to keep the lowest possible air feed rate, and is superseded by the air composition controller. Using a
higher setting for xref

O2
will result in a higher minimum air flow, and therefore longer transient time when stepping up the

temperature reference.
The effect of an increasing set point for oxygen molar fraction are pictured in figure 7.9. The feedback-feedforward ap-

proach of figure 7.8 (this time with no feedforward gain error) has been put in competition with feedforward composition
controllers with increasing set points. As the air composition requirement increases beyond 15 %, temperature dynamics
rapidly deteriorate. At some setting of xref

O2
, increasing or maintaining temperature will eventually become impossible,



7.4. Temperature Control 178

 400

 410

 420

 430

 440

 450

 460

 0  2  4  6  8  10

S
ta

ck
 t

em
p

er
at

u
re

, K

NEDC cycles, 1180 s

Feedback only

With feedforward, -20%

With feedforward, +20%
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because of the excessive requirements of composition control: this will have consequences for the stack dimensioning cri-
terion of section 7.3.4, as it places an upper boundary on the value of xref

O2
beyond which temperature control is infeasible.

The composition set point, however, influences the performance of temperature control only for the case of increasing
stack temperature, when composition control requires higher minimum thresholds to maintain a certain composition:
since composition control does not set a maximum threshold, the temperature control loop will not be limited by it when
the objective is to decrease the stack temperature, and it will be able to set an air flow as high as feasible for the actuator.

The air flow required for our test case, assuming no gain error for the feedforward controller component, is plotted in
figure 7.10. The most important observation from this figure is that the air flow required to control the stack’s temperature
is not impractically higher than the one required to maintain the reaction, and is indeed not higher at all for the case
of feedback control only: the first two peaks in air flow are caused by the air composition controller, which is at that
time setting the lower bound of air flow (as shown in figure 7.8), whereas the later ones are caused by the feedforward
component of temperature control.

The peaks in the air flow required by composition control must actually be strictly followed, because otherwise the
fast composition dynamics at high currents would rapidly deplete the oxygen supply, and thereby halt the stack’s opera-
tion. Instead, the slower dynamics of temperature allows a significant relaxation of the peaks requested by feedforward
temperature control, possibly by using a low-pass filter on the feedforward component or by discarding it entirely: the
stack temperature may temporarily increase, as it does under feedback control, but this will not disrupt operation of the
stack, whereas oxygen depletion would immediately halt the reaction current. The heat is then dispersed by maintaining
a lower peak air flow over a longer time.

7.4.6 Temperature Control with Hydrogen Combustion

Burning H2 in the cathode inlet to increase the inflow air temperature is a last resort to raise the stack’s temperature when
the stack itself cannot generate heat, typically because it is at too low a temperature for the electrochemical reaction to
proceed and generate enough heat by itself. In that case, we also want to limit the inlet temperature so that the cells will
not be damaged by excessive temperatures: as seen in section 7.4.2, this may be achieved by limiting the hydrogen flow
into the cathode inlet’s burner to 2 %mol of the air flow.
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However, it is also necessary to change the control strategy. The previously illustrated feedback and feedforward con-
trollers were designed to increase temperature in the stack by maintaining a minimum air flow, which was set according
to the requirements of the composition controller. When burning hydrogen in the cathode inlet, the entering air flow will
actually have a temperature higher than the stack, so increasing flow will increase the stack’s temperature, not reduce it
as in the normal case.

As a possible start-up approach, we will consider a very simple strategy. When the stack temperature is measured to
be lower than a preset minimum, in our example 400 K, cathodic stack inflow will be set to maximum, in our example
5 mol/s (slightly above what strictly required by composition control in figure 7.10) and hydrogen burnt in the entering
cathode flow will be exactly 2 % of that. The temperature at which the previously defined feedback and feedforward
controllers take over should be below any operational value for temperature, to avoid hysteresis between the two modes.
However, this temperature should also be high enough for the cell to be able to function and generate heat by itself.

Temperature as a function of time is plotted in figure 7.11, where hydrogen is fed to the cathode inlet burner for
1160 s6. With the assumed maximum flow, it will take about the duration of an entire NEDC cycle to heat up the stack
to the minimum functioning temperature. This rise time may be reduced by increasing the maximum flow during the
start-up sequence, which may require modifications to the stack and its ancillary units. As the ratio of hydrogen and air
is fixed, the specific enthalpy of the entering flow is constant with respect to the air flow7: this means that the rise time
to the minimum operating temperature will be roughly inversely proportional to the maximum air flow the blower or
compressor can produce. The design start-up time will therefore set a requirement on the actuator dimensioning.

As burning hydrogen on the cathode inlet is a particularly wasteful usage of the available exergy of hydrogen, we
should seek to reduce it as much as possible. It may be found advantageous to add a recuperating heat exchanger to
pass heat from the cathode’s outlet to the inlet to the burner. In this case, the hydrogen flow will also have to be carefully
adjusted so that the temperature of entering air does not exceed the specified limits. Such a recuperating heat exchanger
may also be useful when raising stack temperature, or when trying to maintain temperature at high flow rates (possibly
caused by a high set point for xref

O2
). This exchanger will however be bypassed during normal operation, as it would only

6Hydrogen burning continues for some time after reaching 400 K because of the lag and delay in temperature measurement, which determines
burner usage.

7Assuming no significant contribution from the blower or compressor.
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Figure 7.11: The start-up from ambient temperature of a fuel-cell stack. The burner is active until the stack is measured to
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hinder the dissipation of reaction heat.

7.5 Conclusions

This chapter has proposed some simple control algorithms for the fuel-cell dynamics associated to chemical engineering.
Assuming some typical parameters for a vehicle, profiles for ir(t) and P(t) based on the New European Driving Cycle
were generated, and they were used to test all controllers.

As the hydrogen manifold is assumed to be dead-ended, it was decided to use anode pressure as a controlled variable
for the hydrogen material balance. As the system is unstable, feedback is necessary, and a feedback-feedforward controller
was synthesised.

Control of air composition was implemented with a feedforward-only approach, as the slow measurement made
feedback unpractical.

Temperature in fuel cells is normally controlled with a separate cooling system. We presented a new strategy in which
air flow is used to control both air composition and temperature. Since there are two controlled variables but only one
manipulated variable, a maximum selector is used, as shown in figure 5.4. The maximum selector effectively avoids that
oxygen is depleted in the cathode, insuring a minimum air flow, and returns control to the temperature controller when
it requires a higher air flow.

Analysis of temperature dynamics required more simplifications than for the other systems to be put into an acceptable
form for control. For this reason, even though the resulting system is stable, it was chosen to have both a feedback
and a feedforward component. The feedback component had only a proportional part, to avoid wind-up issues that an
integrator may have caused when air flow had been set to the minimum required by air composition control for a long
period of time, as in figure 7.8. The performance of the temperature controller was acceptable, but also influenced by the
set point assigned to composition control for the case of increasing temperature.

Finally, a simple control strategy for cold start was devised, in which the stack is heated with the combustion products
of air and a small quantity of hydrogen. The performance of this strategy depends directly on the maximum cathode
throughput that the actuator can deliver.
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7.5.1 Dimensioning Criteria

Some control-related dimensioning criteria were identified during the analyses:

• A larger anodic gas-manifold volume will slow down hydrogen-pressure dynamics, making it possible to obtain
better control performance by increasing manifold volume, which acts as a buffer. The controller design was carried
out with the very conservative case of no manifold volume.

• A stack dimensioning criterion based on power density was obtained observing that it is not possible to maintain
maximum oxygen partial pressure under operation. Depending on the energy consumption of the air blower or
compressor, a stack will need to be oversized in terms of the maximum power it can deliver, which is roughly linear
with the actual oxygen partial pressure in the cathodic gas bulk.

• The set point for air composition control must be chosen so it does not override temperature control so often as to
make it impossible to maintain a given temperature. In practice this means an upper limit, such as xref

O2
6 18 %.

• The air blower or compressor will have to be able to deliver at least the maximum flow required by air composition
control, as the maintenance of this variable is critical to operation of the stack. Further capacity may improve tem-
perature control and will be used by its feedforward component. The blower or compressor’s maximum throughput
will directly influence the dynamics of cold start, which may be specified as a design parameter.
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Chapter 8

Conclusions

This thesis has tried to present a complete view of the dynamics of a particular type of high-temperature PEM fuel cell,
and the control systems that would be needed to permit its operation.

It was important to realise that fuel cells have many dynamic modes, as illustrated by figure 5.2 on slide 91. These
influence each other, but operate in different time scales, as summarised in figure 8.1. These time scales are not the
only factors to be considered, as the actual shape of the transients is also important: transients in overvoltage have been
shown to guarantee the theoretical possibility of perfect tracking in power output, whereas the dynamics of buck-boost
converters, the fastest among the ones studied, were nonetheless the most difficult because of the variable RHP zero they
presented.

Even if some dynamic modes are very slow, such as temperature’s, this is not necessarily a relevant factor in deter-
mining control performance. In fact, this depends very much on how we define performance.

If we were to define the control performance in terms of the temperature transient, we may come to the conclusion
that fuel cells are very slow systems; if we considered only oxygen concentration, we would conclude that application of
feedback control is impractical due to the large delays in measurement.

However, most users would define the performance of a fuel cell system by its dynamics in its intended task, namely
to deliver electric power. This has been shown not to be limited by the overvoltage transient, but only by the converter
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Figure 8.1: Summary of the time scales of the various dynamic modes of fuel cells, as investigated in this thesis.
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dynamics. Once these are controlled, they define the performance of the system, as far as a user is concerned.
Other dynamic modes, however, cannot simply be ignored. The main objective for the three control loops related

to chemical engineering (stack temperature, cathodic oxygen fraction, anodic hydrogen pressure) is to maintain accept-
able conditions for the reaction to be possible. However, their dynamic requirements are not as stringent as for power
production.

8.1 Suggested Control Strategy

The results presented in the previous chapters are summarised in figure 8.2. The complete control system is made out of
four separate loops:

• A proportional-integral feedback controller, coupled with feedforward based on current measurements, to control
the hydrogen pressure in the anode;

• A feedforward-only controller to set the minimum air flow that guarantees a certain oxygen molar fraction;

• A proportional feedback controller, optionally complemented by feedforward, manipulating the air flow to control
the stack temperature;

• The temperature controller also implements the start-up sequence, with maximum flow and hydrogen combustion
in the burner at the cathode manifold’s inlet;

• A converter controller based on switching rules, determining the setting of the buck-boost converter’s switch de-
pending on measurements of voltage and current on both sides of the converter.

8.2 Further Work

This thesis considered a small subset of fuel cells. It would be useful to develop control strategies for Nafion-membrane
PEM fuel cells, where water management must be taken into account, or solid-oxide fuel cells, which have radically
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Figure 8.2: The suggested layout for control of a PBI fuel cell stack, with four independent control loops.
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different structure, reactions and purpose.
Even for the polybenzimidazole membranes considered in this thesis, data is lacking. It would be of particular interest

to implement data regarding anodic resistance to CO poisoning and membrane degradation to obtain a reasonable set
point for temperature.

The dynamics of hydrogen storage and supply have not been considered in this thesis, but will be of great importance
in the actual performance of a fuel-cell system. It would be useful to model the dynamics of various types of hydrogen
storage, such as gas tanks, cryogenic storage, or metal hydrides.

PBI fuel cells are particularly apt to utilise hydrogen produced by steam reforming, due to their tolerance for CO. The
presented model could be extended for the case of an open-end anodic manifold, which is necessary to avoid accumula-
tion of poisoning species.

A strategy should be developed for the situations when a buck-boost converter tries to extract more than the maximum
power output deliverable by the fuel-cell stack, since this situation may bring the fuel cell to the mass-transport limit and
cause inefficient operation. An appropriate exit strategy from this condition must be devised.

The C++ library presented in this thesis may also be extended for those processes closer to chemical engineering (which
have been studied with Simulink in this thesis), and to simulate other types of fuel cells.
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Appendix A

Model Code

A C++ implementation of the dynamic model presented in chapter 3 has been included in this thesis as a tar.gz attach-
ment to the PDF file. It was chosen not to include the code in print, because over 4000 lines of code would have significantly
increased the number of pages without making it any easier to import the files themselves into other projects.

In addition, Simulink models and Matlab scripts used for simulation and control of converters, pressure, composition
and temperature dynamics are included in the attached archive. The source code of some dynamically linked Octave
functions, used as access functions to the library, is also included.

These files are distributed according to the terms of the GNU General Public License: this means that the code is
freely available to anyone, with the condition that redistribution of this software or derivative works shall follow the
same terms1. The C++ code depends on the GNU Scientific Library (GSL) and on Octave; both the GSL and Octave are also
licenced according to the GNU General Public License, and can be downloaded at no cost.

Note that some versions of popular programs (such as Acrobat Reader 7) have a bug that does not allow them to save
some types of attachments. In that case, attachments can be extracted from the PDF file using the freely available tool

1See http://www.gnu.org/copyleft/gpl.html for the complete text.
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pdftk2 by issuing the command:

$ pdftk t h e s i s . pdf unpack_f i l es output /path/to/ f o l d e r

The C++ code can be compiled on UNIX-compatible systems with the customary procedure for GNU programs:

$ t a r −xzvf FC++ −1.0. t a r . gz
$ cd FC++−1.0
$ ./ conf igure −−p r e f i x =/usr
$ make
# make i n s t a l l

The last step will install the fuel-cell model as a shared library in the system. Dynamically linked functions, Simulink
models and Matlab scripts will not be installed. Dynamically linked functions, stored in the src/ folder, can be compiled
after installing the library with Octave’s build tool for them, mkoctfile:

$ mkoc t f i l e funct ion . cpp − l g s l − l g s l c b l a s − l f u e l c e l l

The code is reasonably portable, and it should be possible to compile it under other operating systems with little
additional effort.

2Available from http://www.accesspdf.com/pdftk/.

http://www.accesspdf.com/pdftk/


Appendix B

H∞ Synthesis Plots

This appendix presents the plots resulting from the H∞ synthesis performed in section 6.5.2. Linearisations are performed,
unless for the variable specified in each plot, around the point Vin = 50 V, IL = 200 A and D = 0.5. Variables are scaled as
on slide 120, with vC scaled to a nominal maximum of 200 V, vin to 50 V, iout to 200 A and no scaling for d.
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Bode Diagram
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Figure B.1: Bode plots for the H∞ controller at various values of IL, fixing D at 0.5 and Vin at 50 V.
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Bode Diagram
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Figure B.2: Bode plots for the H∞ controller at various values of Vin, fixing D at 0.5 and IL at 200 A.
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Bode Diagram
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Step Response
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Step Response
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FC++-1.0/README


To install the fuel cell library in your system, use the standard UNIX
procedure:

$ ./configure
$ make
$ sudo make install

To compile a dynamically linked function for Octave, use the
Octave-specific compile command mkoctfile:

mkoctfile foo.cpp -lgsl -lgslcblas -lfuelcell

The dynamically linked function will be named foo.oct.

Octave scripts should mostly be compatible with Matlab, or convertible
with little effort. Simulink models cannot currently be viewed with any
other software.

* Dependencies:
The library and some of the dynamically linked Octave functions depend
on the GNU Scientific Library (GSL). All Octave functions, of course,
require Octave. Simulink models and Matlab scripts require a working
installation of Matlab/Simulink.











FC++-1.0/configure.ac


#                                               -*- Autoconf -*-
# Process this file with autoconf to produce a configure script.

AC_PREREQ([2.60])
AC_INIT([Fuel cell library and accessory functions], [1.0], [fzenith@broadpark.no], [FC++])
AM_INIT_AUTOMAKE([-Wall -Werror])
AC_CONFIG_SRCDIR([lib/fuelcell.cpp])
AC_CONFIG_HEADER([config.h])

# Checks for programs.
AC_PROG_CXX
AC_PROG_CC
AC_PROG_CPP
AC_PROG_LIBTOOL
AC_PROG_INSTALL
AC_PROG_LN_S
AC_PROG_MAKE_SET
AC_CHECK_PROG([MKOCTFILE], [mkoctfile], [mkoctfile])
test -z "$MKOCTFILE" && AC_MSG_WARN([Dynamically linked functions need Octave's mkoctfile to compile.])
AM_CONDITIONAL([MKOCTFILE], [test "$MKOCTFILE" = mkoctfile])

# Checks for libraries.
AM_PATH_GSL
AC_CHECK_LIB([gslcblas], [cblas_chemm])
AC_CHECK_LIB([gsl], [gsl_version])


# Checks for header files.
AC_HEADER_STDC
AC_CHECK_HEADERS([stdlib.h])

# Checks for typedefs, structures, and compiler characteristics.
AC_HEADER_STDBOOL
AC_C_CONST
AC_TYPE_SIZE_T

# Checks for library functions.
AC_FUNC_ERROR_AT_LINE
AC_CHECK_FUNCS([pow sqrt])

AC_CONFIG_FILES([Makefile
                 lib/Makefile
		 src/Makefile
		 test/Makefile
		 matlab/Makefile
		 matlab/drive/Makefile])
AC_OUTPUT










FC++-1.0/aclocal.m4


# generated automatically by aclocal 1.10 -*- Autoconf -*-

# Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004,
# 2005, 2006  Free Software Foundation, Inc.
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

m4_if(m4_PACKAGE_VERSION, [2.61],,
[m4_fatal([this file was generated for autoconf 2.61.
You have another version of autoconf.  If you want to use that,
you should regenerate the build system entirely.], [63])])

# Configure path for the GNU Scientific Library
# Christopher R. Gabriel <cgabriel@linux.it>, April 2000


AC_DEFUN([AM_PATH_GSL],
[
AC_ARG_WITH(gsl-prefix,[  --with-gsl-prefix=PFX   Prefix where GSL is installed (optional)],
            gsl_prefix="$withval", gsl_prefix="")
AC_ARG_WITH(gsl-exec-prefix,[  --with-gsl-exec-prefix=PFX Exec prefix where GSL is installed (optional)],
            gsl_exec_prefix="$withval", gsl_exec_prefix="")
AC_ARG_ENABLE(gsltest, [  --disable-gsltest       Do not try to compile and run a test GSL program],
		    , enable_gsltest=yes)

  if test "x${GSL_CONFIG+set}" != xset ; then
     if test "x$gsl_prefix" != x ; then
         GSL_CONFIG="$gsl_prefix/bin/gsl-config"
     fi
     if test "x$gsl_exec_prefix" != x ; then
        GSL_CONFIG="$gsl_exec_prefix/bin/gsl-config"
     fi
  fi

  AC_PATH_PROG(GSL_CONFIG, gsl-config, no)
  min_gsl_version=ifelse([$1], ,0.2.5,$1)
  AC_MSG_CHECKING(for GSL - version >= $min_gsl_version)
  no_gsl=""
  if test "$GSL_CONFIG" = "no" ; then
    no_gsl=yes
  else
    GSL_CFLAGS=`$GSL_CONFIG --cflags`
    GSL_LIBS=`$GSL_CONFIG --libs`

    gsl_major_version=`$GSL_CONFIG --version | \
           sed 's/^\([[0-9]]*\).*/\1/'`
    if test "x${gsl_major_version}" = "x" ; then
       gsl_major_version=0
    fi

    gsl_minor_version=`$GSL_CONFIG --version | \
           sed 's/^\([[0-9]]*\)\.\{0,1\}\([[0-9]]*\).*/\2/'`
    if test "x${gsl_minor_version}" = "x" ; then
       gsl_minor_version=0
    fi

    gsl_micro_version=`$GSL_CONFIG --version | \
           sed 's/^\([[0-9]]*\)\.\{0,1\}\([[0-9]]*\)\.\{0,1\}\([[0-9]]*\).*/\3/'`
    if test "x${gsl_micro_version}" = "x" ; then
       gsl_micro_version=0
    fi

    if test "x$enable_gsltest" = "xyes" ; then
      ac_save_CFLAGS="$CFLAGS"
      ac_save_LIBS="$LIBS"
      CFLAGS="$CFLAGS $GSL_CFLAGS"
      LIBS="$LIBS $GSL_LIBS"

      rm -f conf.gsltest
      AC_TRY_RUN([
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* my_strdup (const char *str);

char*
my_strdup (const char *str)
{
  char *new_str;
  
  if (str)
    {
      new_str = (char *)malloc ((strlen (str) + 1) * sizeof(char));
      strcpy (new_str, str);
    }
  else
    new_str = NULL;
  
  return new_str;
}

int main (void)
{
  int major = 0, minor = 0, micro = 0;
  int n;
  char *tmp_version;

  system ("touch conf.gsltest");

  /* HP/UX 9 (%@#!) writes to sscanf strings */
  tmp_version = my_strdup("$min_gsl_version");

  n = sscanf(tmp_version, "%d.%d.%d", &major, &minor, &micro) ;

  if (n != 2 && n != 3) {
     printf("%s, bad version string\n", "$min_gsl_version");
     exit(1);
   }

   if (($gsl_major_version > major) ||
      (($gsl_major_version == major) && ($gsl_minor_version > minor)) ||
      (($gsl_major_version == major) && ($gsl_minor_version == minor) && ($gsl_micro_version >= micro)))
    {
      exit(0);
    }
  else
    {
      printf("\n*** 'gsl-config --version' returned %d.%d.%d, but the minimum version\n", $gsl_major_version, $gsl_minor_version, $gsl_micro_version);
      printf("*** of GSL required is %d.%d.%d. If gsl-config is correct, then it is\n", major, minor, micro);
      printf("*** best to upgrade to the required version.\n");
      printf("*** If gsl-config was wrong, set the environment variable GSL_CONFIG\n");
      printf("*** to point to the correct copy of gsl-config, and remove the file\n");
      printf("*** config.cache before re-running configure\n");
      exit(1);
    }
}

],, no_gsl=yes,[echo $ac_n "cross compiling; assumed OK... $ac_c"])
       CFLAGS="$ac_save_CFLAGS"
       LIBS="$ac_save_LIBS"
     fi
  fi
  if test "x$no_gsl" = x ; then
     AC_MSG_RESULT(yes)
     ifelse([$2], , :, [$2])     
  else
     AC_MSG_RESULT(no)
     if test "$GSL_CONFIG" = "no" ; then
       echo "*** The gsl-config script installed by GSL could not be found"
       echo "*** If GSL was installed in PREFIX, make sure PREFIX/bin is in"
       echo "*** your path, or set the GSL_CONFIG environment variable to the"
       echo "*** full path to gsl-config."
     else
       if test -f conf.gsltest ; then
        :
       else
          echo "*** Could not run GSL test program, checking why..."
          CFLAGS="$CFLAGS $GSL_CFLAGS"
          LIBS="$LIBS $GSL_LIBS"
          AC_TRY_LINK([
#include <stdio.h>
],      [ return 0; ],
        [ echo "*** The test program compiled, but did not run. This usually means"
          echo "*** that the run-time linker is not finding GSL or finding the wrong"
          echo "*** version of GSL. If it is not finding GSL, you'll need to set your"
          echo "*** LD_LIBRARY_PATH environment variable, or edit /etc/ld.so.conf to point"
          echo "*** to the installed location  Also, make sure you have run ldconfig if that"
          echo "*** is required on your system"
	  echo "***"
          echo "*** If you have an old version installed, it is best to remove it, although"
          echo "*** you may also be able to get things to work by modifying LD_LIBRARY_PATH"],
        [ echo "*** The test program failed to compile or link. See the file config.log for the"
          echo "*** exact error that occured. This usually means GSL was incorrectly installed"
          echo "*** or that you have moved GSL since it was installed. In the latter case, you"
          echo "*** may want to edit the gsl-config script: $GSL_CONFIG" ])
          CFLAGS="$ac_save_CFLAGS"
          LIBS="$ac_save_LIBS"
       fi
     fi
#     GSL_CFLAGS=""
#     GSL_LIBS=""
     ifelse([$3], , :, [$3])
  fi
  AC_SUBST(GSL_CFLAGS)
  AC_SUBST(GSL_LIBS)
  rm -f conf.gsltest
])



# libtool.m4 - Configure libtool for the host system. -*-Autoconf-*-

# serial 48 AC_PROG_LIBTOOL


# AC_PROVIDE_IFELSE(MACRO-NAME, IF-PROVIDED, IF-NOT-PROVIDED)
# -----------------------------------------------------------
# If this macro is not defined by Autoconf, define it here.
m4_ifdef([AC_PROVIDE_IFELSE],
         [],
         [m4_define([AC_PROVIDE_IFELSE],
	         [m4_ifdef([AC_PROVIDE_$1],
		           [$2], [$3])])])


# AC_PROG_LIBTOOL
# ---------------
AC_DEFUN([AC_PROG_LIBTOOL],
[AC_REQUIRE([_AC_PROG_LIBTOOL])dnl
dnl If AC_PROG_CXX has already been expanded, run AC_LIBTOOL_CXX
dnl immediately, otherwise, hook it in at the end of AC_PROG_CXX.
  AC_PROVIDE_IFELSE([AC_PROG_CXX],
    [AC_LIBTOOL_CXX],
    [define([AC_PROG_CXX], defn([AC_PROG_CXX])[AC_LIBTOOL_CXX
  ])])
dnl And a similar setup for Fortran 77 support
  AC_PROVIDE_IFELSE([AC_PROG_F77],
    [AC_LIBTOOL_F77],
    [define([AC_PROG_F77], defn([AC_PROG_F77])[AC_LIBTOOL_F77
])])

dnl Quote A][M_PROG_GCJ so that aclocal doesn't bring it in needlessly.
dnl If either AC_PROG_GCJ or A][M_PROG_GCJ have already been expanded, run
dnl AC_LIBTOOL_GCJ immediately, otherwise, hook it in at the end of both.
  AC_PROVIDE_IFELSE([AC_PROG_GCJ],
    [AC_LIBTOOL_GCJ],
    [AC_PROVIDE_IFELSE([A][M_PROG_GCJ],
      [AC_LIBTOOL_GCJ],
      [AC_PROVIDE_IFELSE([LT_AC_PROG_GCJ],
	[AC_LIBTOOL_GCJ],
      [ifdef([AC_PROG_GCJ],
	     [define([AC_PROG_GCJ], defn([AC_PROG_GCJ])[AC_LIBTOOL_GCJ])])
       ifdef([A][M_PROG_GCJ],
	     [define([A][M_PROG_GCJ], defn([A][M_PROG_GCJ])[AC_LIBTOOL_GCJ])])
       ifdef([LT_AC_PROG_GCJ],
	     [define([LT_AC_PROG_GCJ],
		defn([LT_AC_PROG_GCJ])[AC_LIBTOOL_GCJ])])])])
])])# AC_PROG_LIBTOOL


# _AC_PROG_LIBTOOL
# ----------------
AC_DEFUN([_AC_PROG_LIBTOOL],
[AC_REQUIRE([AC_LIBTOOL_SETUP])dnl
AC_BEFORE([$0],[AC_LIBTOOL_CXX])dnl
AC_BEFORE([$0],[AC_LIBTOOL_F77])dnl
AC_BEFORE([$0],[AC_LIBTOOL_GCJ])dnl

# This can be used to rebuild libtool when needed
LIBTOOL_DEPS="$ac_aux_dir/ltmain.sh"

# Always use our own libtool.
LIBTOOL='$(SHELL) $(top_builddir)/libtool'
AC_SUBST(LIBTOOL)dnl

# Prevent multiple expansion
define([AC_PROG_LIBTOOL], [])
])# _AC_PROG_LIBTOOL


# AC_LIBTOOL_SETUP
# ----------------
AC_DEFUN([AC_LIBTOOL_SETUP],
[AC_PREREQ(2.50)dnl
AC_REQUIRE([AC_ENABLE_SHARED])dnl
AC_REQUIRE([AC_ENABLE_STATIC])dnl
AC_REQUIRE([AC_ENABLE_FAST_INSTALL])dnl
AC_REQUIRE([AC_CANONICAL_HOST])dnl
AC_REQUIRE([AC_CANONICAL_BUILD])dnl
AC_REQUIRE([AC_PROG_CC])dnl
AC_REQUIRE([AC_PROG_LD])dnl
AC_REQUIRE([AC_PROG_LD_RELOAD_FLAG])dnl
AC_REQUIRE([AC_PROG_NM])dnl

AC_REQUIRE([AC_PROG_LN_S])dnl
AC_REQUIRE([AC_DEPLIBS_CHECK_METHOD])dnl
# Autoconf 2.13's AC_OBJEXT and AC_EXEEXT macros only works for C compilers!
AC_REQUIRE([AC_OBJEXT])dnl
AC_REQUIRE([AC_EXEEXT])dnl
dnl

AC_LIBTOOL_SYS_MAX_CMD_LEN
AC_LIBTOOL_SYS_GLOBAL_SYMBOL_PIPE
AC_LIBTOOL_OBJDIR

AC_REQUIRE([_LT_AC_SYS_COMPILER])dnl
_LT_AC_PROG_ECHO_BACKSLASH

case $host_os in
aix3*)
  # AIX sometimes has problems with the GCC collect2 program.  For some
  # reason, if we set the COLLECT_NAMES environment variable, the problems
  # vanish in a puff of smoke.
  if test "X${COLLECT_NAMES+set}" != Xset; then
    COLLECT_NAMES=
    export COLLECT_NAMES
  fi
  ;;
esac

# Sed substitution that helps us do robust quoting.  It backslashifies
# metacharacters that are still active within double-quoted strings.
Xsed='sed -e 1s/^X//'
[sed_quote_subst='s/\([\\"\\`$\\\\]\)/\\\1/g']

# Same as above, but do not quote variable references.
[double_quote_subst='s/\([\\"\\`\\\\]\)/\\\1/g']

# Sed substitution to delay expansion of an escaped shell variable in a
# double_quote_subst'ed string.
delay_variable_subst='s/\\\\\\\\\\\$/\\\\\\$/g'

# Sed substitution to avoid accidental globbing in evaled expressions
no_glob_subst='s/\*/\\\*/g'

# Constants:
rm="rm -f"

# Global variables:
default_ofile=libtool
can_build_shared=yes

# All known linkers require a `.a' archive for static linking (except MSVC,
# which needs '.lib').
libext=a
ltmain="$ac_aux_dir/ltmain.sh"
ofile="$default_ofile"
with_gnu_ld="$lt_cv_prog_gnu_ld"

AC_CHECK_TOOL(AR, ar, false)
AC_CHECK_TOOL(RANLIB, ranlib, :)
AC_CHECK_TOOL(STRIP, strip, :)

old_CC="$CC"
old_CFLAGS="$CFLAGS"

# Set sane defaults for various variables
test -z "$AR" && AR=ar
test -z "$AR_FLAGS" && AR_FLAGS=cru
test -z "$AS" && AS=as
test -z "$CC" && CC=cc
test -z "$LTCC" && LTCC=$CC
test -z "$LTCFLAGS" && LTCFLAGS=$CFLAGS
test -z "$DLLTOOL" && DLLTOOL=dlltool
test -z "$LD" && LD=ld
test -z "$LN_S" && LN_S="ln -s"
test -z "$MAGIC_CMD" && MAGIC_CMD=file
test -z "$NM" && NM=nm
test -z "$SED" && SED=sed
test -z "$OBJDUMP" && OBJDUMP=objdump
test -z "$RANLIB" && RANLIB=:
test -z "$STRIP" && STRIP=:
test -z "$ac_objext" && ac_objext=o

# Determine commands to create old-style static archives.
old_archive_cmds='$AR $AR_FLAGS $oldlib$oldobjs$old_deplibs'
old_postinstall_cmds='chmod 644 $oldlib'
old_postuninstall_cmds=

if test -n "$RANLIB"; then
  case $host_os in
  openbsd*)
    old_postinstall_cmds="$old_postinstall_cmds~\$RANLIB -t \$oldlib"
    ;;
  *)
    old_postinstall_cmds="$old_postinstall_cmds~\$RANLIB \$oldlib"
    ;;
  esac
  old_archive_cmds="$old_archive_cmds~\$RANLIB \$oldlib"
fi

_LT_CC_BASENAME([$compiler])

# Only perform the check for file, if the check method requires it
case $deplibs_check_method in
file_magic*)
  if test "$file_magic_cmd" = '$MAGIC_CMD'; then
    AC_PATH_MAGIC
  fi
  ;;
esac

AC_PROVIDE_IFELSE([AC_LIBTOOL_DLOPEN], enable_dlopen=yes, enable_dlopen=no)
AC_PROVIDE_IFELSE([AC_LIBTOOL_WIN32_DLL],
enable_win32_dll=yes, enable_win32_dll=no)

AC_ARG_ENABLE([libtool-lock],
    [AC_HELP_STRING([--disable-libtool-lock],
	[avoid locking (might break parallel builds)])])
test "x$enable_libtool_lock" != xno && enable_libtool_lock=yes

AC_ARG_WITH([pic],
    [AC_HELP_STRING([--with-pic],
	[try to use only PIC/non-PIC objects @<:@default=use both@:>@])],
    [pic_mode="$withval"],
    [pic_mode=default])
test -z "$pic_mode" && pic_mode=default

# Check if we have a version mismatch between libtool.m4 and ltmain.sh.
#
# Note:  This should be in AC_LIBTOOL_SETUP, _after_ $ltmain have been defined.
#        We also should do it _before_ AC_LIBTOOL_LANG_C_CONFIG that actually
#        calls AC_LIBTOOL_CONFIG and creates libtool.
#
_LT_VERSION_CHECK

# Use C for the default configuration in the libtool script
tagname=
AC_LIBTOOL_LANG_C_CONFIG
_LT_AC_TAGCONFIG
])# AC_LIBTOOL_SETUP


# _LT_VERSION_CHECK
# -----------------
AC_DEFUN([_LT_VERSION_CHECK],
[AC_MSG_CHECKING([for correct ltmain.sh version])
if test "x$ltmain" = "x" ; then
  AC_MSG_RESULT(no)
  AC_MSG_ERROR([

*** @<:@Gentoo@:>@ sanity check failed! ***
*** \$ltmain is not defined, please check the patch for consistency! ***
])
fi
gentoo_lt_version="1.5.22"
gentoo_ltmain_version=`sed -n '/^[[ 	]]*VERSION=/{s/^[[ 	]]*VERSION=//;p;q;}' "$ltmain"`
if test "x$gentoo_lt_version" != "x$gentoo_ltmain_version" ; then
  AC_MSG_RESULT(no)
  AC_MSG_ERROR([

*** @<:@Gentoo@:>@ sanity check failed! ***
*** libtool.m4 and ltmain.sh have a version mismatch! ***
*** (libtool.m4 = $gentoo_lt_version, ltmain.sh = $gentoo_ltmain_version) ***

Please run:

  libtoolize --copy --force

if appropriate, please contact the maintainer of this
package (or your distribution) for help.
])
else
  AC_MSG_RESULT(yes)
fi
])# _LT_VERSION_CHECK


# _LT_AC_SYS_COMPILER
# -------------------
AC_DEFUN([_LT_AC_SYS_COMPILER],
[AC_REQUIRE([AC_PROG_CC])dnl

# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC
])# _LT_AC_SYS_COMPILER


# _LT_CC_BASENAME(CC)
# -------------------
# Calculate cc_basename.  Skip known compiler wrappers and cross-prefix.
AC_DEFUN([_LT_CC_BASENAME],
[for cc_temp in $1""; do
  case $cc_temp in
    compile | *[[\\/]]compile | ccache | *[[\\/]]ccache ) ;;
    distcc | *[[\\/]]distcc | purify | *[[\\/]]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`
])


# _LT_COMPILER_BOILERPLATE
# ------------------------
# Check for compiler boilerplate output or warnings with
# the simple compiler test code.
AC_DEFUN([_LT_COMPILER_BOILERPLATE],
[ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*
])# _LT_COMPILER_BOILERPLATE


# _LT_LINKER_BOILERPLATE
# ----------------------
# Check for linker boilerplate output or warnings with
# the simple link test code.
AC_DEFUN([_LT_LINKER_BOILERPLATE],
[ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*
])# _LT_LINKER_BOILERPLATE


# _LT_AC_SYS_LIBPATH_AIX
# ----------------------
# Links a minimal program and checks the executable
# for the system default hardcoded library path. In most cases,
# this is /usr/lib:/lib, but when the MPI compilers are used
# the location of the communication and MPI libs are included too.
# If we don't find anything, use the default library path according
# to the aix ld manual.
AC_DEFUN([_LT_AC_SYS_LIBPATH_AIX],
[AC_LINK_IFELSE(AC_LANG_PROGRAM,[
aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi],[])
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi
])# _LT_AC_SYS_LIBPATH_AIX


# _LT_AC_SHELL_INIT(ARG)
# ----------------------
AC_DEFUN([_LT_AC_SHELL_INIT],
[ifdef([AC_DIVERSION_NOTICE],
	     [AC_DIVERT_PUSH(AC_DIVERSION_NOTICE)],
	 [AC_DIVERT_PUSH(NOTICE)])
$1
AC_DIVERT_POP
])# _LT_AC_SHELL_INIT


# _LT_AC_PROG_ECHO_BACKSLASH
# --------------------------
# Add some code to the start of the generated configure script which
# will find an echo command which doesn't interpret backslashes.
AC_DEFUN([_LT_AC_PROG_ECHO_BACKSLASH],
[_LT_AC_SHELL_INIT([
# Check that we are running under the correct shell.
SHELL=${CONFIG_SHELL-/bin/sh}

case X$ECHO in
X*--fallback-echo)
  # Remove one level of quotation (which was required for Make).
  ECHO=`echo "$ECHO" | sed 's,\\\\\[$]\\[$]0,'[$]0','`
  ;;
esac

echo=${ECHO-echo}
if test "X[$]1" = X--no-reexec; then
  # Discard the --no-reexec flag, and continue.
  shift
elif test "X[$]1" = X--fallback-echo; then
  # Avoid inline document here, it may be left over
  :
elif test "X`($echo '\t') 2>/dev/null`" = 'X\t' ; then
  # Yippee, $echo works!
  :
else
  # Restart under the correct shell.
  exec $SHELL "[$]0" --no-reexec ${1+"[$]@"}
fi

if test "X[$]1" = X--fallback-echo; then
  # used as fallback echo
  shift
  cat <<EOF
[$]*
EOF
  exit 0
fi

# The HP-UX ksh and POSIX shell print the target directory to stdout
# if CDPATH is set.
(unset CDPATH) >/dev/null 2>&1 && unset CDPATH

if test -z "$ECHO"; then
if test "X${echo_test_string+set}" != Xset; then
# find a string as large as possible, as long as the shell can cope with it
  for cmd in 'sed 50q "[$]0"' 'sed 20q "[$]0"' 'sed 10q "[$]0"' 'sed 2q "[$]0"' 'echo test'; do
    # expected sizes: less than 2Kb, 1Kb, 512 bytes, 16 bytes, ...
    if (echo_test_string=`eval $cmd`) 2>/dev/null &&
       echo_test_string=`eval $cmd` &&
       (test "X$echo_test_string" = "X$echo_test_string") 2>/dev/null
    then
      break
    fi
  done
fi

if test "X`($echo '\t') 2>/dev/null`" = 'X\t' &&
   echo_testing_string=`($echo "$echo_test_string") 2>/dev/null` &&
   test "X$echo_testing_string" = "X$echo_test_string"; then
  :
else
  # The Solaris, AIX, and Digital Unix default echo programs unquote
  # backslashes.  This makes it impossible to quote backslashes using
  #   echo "$something" | sed 's/\\/\\\\/g'
  #
  # So, first we look for a working echo in the user's PATH.

  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  for dir in $PATH /usr/ucb; do
    IFS="$lt_save_ifs"
    if (test -f $dir/echo || test -f $dir/echo$ac_exeext) &&
       test "X`($dir/echo '\t') 2>/dev/null`" = 'X\t' &&
       echo_testing_string=`($dir/echo "$echo_test_string") 2>/dev/null` &&
       test "X$echo_testing_string" = "X$echo_test_string"; then
      echo="$dir/echo"
      break
    fi
  done
  IFS="$lt_save_ifs"

  if test "X$echo" = Xecho; then
    # We didn't find a better echo, so look for alternatives.
    if test "X`(print -r '\t') 2>/dev/null`" = 'X\t' &&
       echo_testing_string=`(print -r "$echo_test_string") 2>/dev/null` &&
       test "X$echo_testing_string" = "X$echo_test_string"; then
      # This shell has a builtin print -r that does the trick.
      echo='print -r'
    elif (test -f /bin/ksh || test -f /bin/ksh$ac_exeext) &&
	 test "X$CONFIG_SHELL" != X/bin/ksh; then
      # If we have ksh, try running configure again with it.
      ORIGINAL_CONFIG_SHELL=${CONFIG_SHELL-/bin/sh}
      export ORIGINAL_CONFIG_SHELL
      CONFIG_SHELL=/bin/ksh
      export CONFIG_SHELL
      exec $CONFIG_SHELL "[$]0" --no-reexec ${1+"[$]@"}
    else
      # Try using printf.
      echo='printf %s\n'
      if test "X`($echo '\t') 2>/dev/null`" = 'X\t' &&
	 echo_testing_string=`($echo "$echo_test_string") 2>/dev/null` &&
	 test "X$echo_testing_string" = "X$echo_test_string"; then
	# Cool, printf works
	:
      elif echo_testing_string=`($ORIGINAL_CONFIG_SHELL "[$]0" --fallback-echo '\t') 2>/dev/null` &&
	   test "X$echo_testing_string" = 'X\t' &&
	   echo_testing_string=`($ORIGINAL_CONFIG_SHELL "[$]0" --fallback-echo "$echo_test_string") 2>/dev/null` &&
	   test "X$echo_testing_string" = "X$echo_test_string"; then
	CONFIG_SHELL=$ORIGINAL_CONFIG_SHELL
	export CONFIG_SHELL
	SHELL="$CONFIG_SHELL"
	export SHELL
	echo="$CONFIG_SHELL [$]0 --fallback-echo"
      elif echo_testing_string=`($CONFIG_SHELL "[$]0" --fallback-echo '\t') 2>/dev/null` &&
	   test "X$echo_testing_string" = 'X\t' &&
	   echo_testing_string=`($CONFIG_SHELL "[$]0" --fallback-echo "$echo_test_string") 2>/dev/null` &&
	   test "X$echo_testing_string" = "X$echo_test_string"; then
	echo="$CONFIG_SHELL [$]0 --fallback-echo"
      else
	# maybe with a smaller string...
	prev=:

	for cmd in 'echo test' 'sed 2q "[$]0"' 'sed 10q "[$]0"' 'sed 20q "[$]0"' 'sed 50q "[$]0"'; do
	  if (test "X$echo_test_string" = "X`eval $cmd`") 2>/dev/null
	  then
	    break
	  fi
	  prev="$cmd"
	done

	if test "$prev" != 'sed 50q "[$]0"'; then
	  echo_test_string=`eval $prev`
	  export echo_test_string
	  exec ${ORIGINAL_CONFIG_SHELL-${CONFIG_SHELL-/bin/sh}} "[$]0" ${1+"[$]@"}
	else
	  # Oops.  We lost completely, so just stick with echo.
	  echo=echo
	fi
      fi
    fi
  fi
fi
fi

# Copy echo and quote the copy suitably for passing to libtool from
# the Makefile, instead of quoting the original, which is used later.
ECHO=$echo
if test "X$ECHO" = "X$CONFIG_SHELL [$]0 --fallback-echo"; then
   ECHO="$CONFIG_SHELL \\\$\[$]0 --fallback-echo"
fi

AC_SUBST(ECHO)
])])# _LT_AC_PROG_ECHO_BACKSLASH


# _LT_AC_LOCK
# -----------
AC_DEFUN([_LT_AC_LOCK],
[AC_ARG_ENABLE([libtool-lock],
    [AC_HELP_STRING([--disable-libtool-lock],
	[avoid locking (might break parallel builds)])])
test "x$enable_libtool_lock" != xno && enable_libtool_lock=yes

# Some flags need to be propagated to the compiler or linker for good
# libtool support.
case $host in
ia64-*-hpux*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if AC_TRY_EVAL(ac_compile); then
    case `/usr/bin/file conftest.$ac_objext` in
    *ELF-32*)
      HPUX_IA64_MODE="32"
      ;;
    *ELF-64*)
      HPUX_IA64_MODE="64"
      ;;
    esac
  fi
  rm -rf conftest*
  ;;
*-*-irix6*)
  # Find out which ABI we are using.
  echo '[#]line __oline__ "configure"' > conftest.$ac_ext
  if AC_TRY_EVAL(ac_compile); then
   if test "$lt_cv_prog_gnu_ld" = yes; then
    case `/usr/bin/file conftest.$ac_objext` in
    *32-bit*)
      LD="${LD-ld} -melf32bsmip"
      ;;
    *N32*)
      LD="${LD-ld} -melf32bmipn32"
      ;;
    *64-bit*)
      LD="${LD-ld} -melf64bmip"
      ;;
    esac
   else
    case `/usr/bin/file conftest.$ac_objext` in
    *32-bit*)
      LD="${LD-ld} -32"
      ;;
    *N32*)
      LD="${LD-ld} -n32"
      ;;
    *64-bit*)
      LD="${LD-ld} -64"
      ;;
    esac
   fi
  fi
  rm -rf conftest*
  ;;

x86_64-*linux*|ppc*-*linux*|powerpc*-*linux*|s390*-*linux*|sparc*-*linux*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if AC_TRY_EVAL(ac_compile); then
    case `/usr/bin/file conftest.o` in
    *32-bit*)
      case $host in
        x86_64-*linux*)
          LD="${LD-ld} -m elf_i386"
          ;;
        ppc64-*linux*|powerpc64-*linux*)
          LD="${LD-ld} -m elf32ppclinux"
          ;;
        s390x-*linux*)
          LD="${LD-ld} -m elf_s390"
          ;;
        sparc64-*linux*)
          LD="${LD-ld} -m elf32_sparc"
          ;;
      esac
      ;;
    *64-bit*)
      case $host in
        x86_64-*linux*)
          LD="${LD-ld} -m elf_x86_64"
          ;;
        ppc*-*linux*|powerpc*-*linux*)
          LD="${LD-ld} -m elf64ppc"
          ;;
        s390*-*linux*)
          LD="${LD-ld} -m elf64_s390"
          ;;
        sparc*-*linux*)
          LD="${LD-ld} -m elf64_sparc"
          ;;
      esac
      ;;
    esac
  fi
  rm -rf conftest*
  ;;

*-*-sco3.2v5*)
  # On SCO OpenServer 5, we need -belf to get full-featured binaries.
  SAVE_CFLAGS="$CFLAGS"
  CFLAGS="$CFLAGS -belf"
  AC_CACHE_CHECK([whether the C compiler needs -belf], lt_cv_cc_needs_belf,
    [AC_LANG_PUSH(C)
     AC_TRY_LINK([],[],[lt_cv_cc_needs_belf=yes],[lt_cv_cc_needs_belf=no])
     AC_LANG_POP])
  if test x"$lt_cv_cc_needs_belf" != x"yes"; then
    # this is probably gcc 2.8.0, egcs 1.0 or newer; no need for -belf
    CFLAGS="$SAVE_CFLAGS"
  fi
  ;;
sparc*-*solaris*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if AC_TRY_EVAL(ac_compile); then
    case `/usr/bin/file conftest.o` in
    *64-bit*)
      case $lt_cv_prog_gnu_ld in
      yes*) LD="${LD-ld} -m elf64_sparc" ;;
      *)    LD="${LD-ld} -64" ;;
      esac
      ;;
    esac
  fi
  rm -rf conftest*
  ;;

AC_PROVIDE_IFELSE([AC_LIBTOOL_WIN32_DLL],
[*-*-cygwin* | *-*-mingw* | *-*-pw32*)
  AC_CHECK_TOOL(DLLTOOL, dlltool, false)
  AC_CHECK_TOOL(AS, as, false)
  AC_CHECK_TOOL(OBJDUMP, objdump, false)
  ;;
  ])
esac

need_locks="$enable_libtool_lock"

])# _LT_AC_LOCK


# AC_LIBTOOL_COMPILER_OPTION(MESSAGE, VARIABLE-NAME, FLAGS,
#		[OUTPUT-FILE], [ACTION-SUCCESS], [ACTION-FAILURE])
# ----------------------------------------------------------------
# Check whether the given compiler option works
AC_DEFUN([AC_LIBTOOL_COMPILER_OPTION],
[AC_REQUIRE([LT_AC_PROG_SED])
AC_CACHE_CHECK([$1], [$2],
  [$2=no
  ifelse([$4], , [ac_outfile=conftest.$ac_objext], [ac_outfile=$4])
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="$3"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [[^ ]]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:__oline__: $lt_compile\"" >&AS_MESSAGE_LOG_FD)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&AS_MESSAGE_LOG_FD
   echo "$as_me:__oline__: \$? = $ac_status" >&AS_MESSAGE_LOG_FD
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       $2=yes
     fi
   fi
   $rm conftest*
])

if test x"[$]$2" = xyes; then
    ifelse([$5], , :, [$5])
else
    ifelse([$6], , :, [$6])
fi
])# AC_LIBTOOL_COMPILER_OPTION


# AC_LIBTOOL_LINKER_OPTION(MESSAGE, VARIABLE-NAME, FLAGS,
#                          [ACTION-SUCCESS], [ACTION-FAILURE])
# ------------------------------------------------------------
# Check whether the given compiler option works
AC_DEFUN([AC_LIBTOOL_LINKER_OPTION],
[AC_CACHE_CHECK([$1], [$2],
  [$2=no
   save_LDFLAGS="$LDFLAGS"
   LDFLAGS="$LDFLAGS $3"
   printf "$lt_simple_link_test_code" > conftest.$ac_ext
   if (eval $ac_link 2>conftest.err) && test -s conftest$ac_exeext; then
     # The linker can only warn and ignore the option if not recognized
     # So say no if there are warnings
     if test -s conftest.err; then
       # Append any errors to the config.log.
       cat conftest.err 1>&AS_MESSAGE_LOG_FD
       $echo "X$_lt_linker_boilerplate" | $Xsed -e '/^$/d' > conftest.exp
       $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
       if diff conftest.exp conftest.er2 >/dev/null; then
         $2=yes
       fi
     else
       $2=yes
     fi
   fi
   $rm conftest*
   LDFLAGS="$save_LDFLAGS"
])

if test x"[$]$2" = xyes; then
    ifelse([$4], , :, [$4])
else
    ifelse([$5], , :, [$5])
fi
])# AC_LIBTOOL_LINKER_OPTION


# AC_LIBTOOL_SYS_MAX_CMD_LEN
# --------------------------
AC_DEFUN([AC_LIBTOOL_SYS_MAX_CMD_LEN],
[# find the maximum length of command line arguments
AC_MSG_CHECKING([the maximum length of command line arguments])
AC_CACHE_VAL([lt_cv_sys_max_cmd_len], [dnl
  i=0
  teststring="ABCD"

  case $build_os in
  msdosdjgpp*)
    # On DJGPP, this test can blow up pretty badly due to problems in libc
    # (any single argument exceeding 2000 bytes causes a buffer overrun
    # during glob expansion).  Even if it were fixed, the result of this
    # check would be larger than it should be.
    lt_cv_sys_max_cmd_len=12288;    # 12K is about right
    ;;

  gnu*)
    # Under GNU Hurd, this test is not required because there is
    # no limit to the length of command line arguments.
    # Libtool will interpret -1 as no limit whatsoever
    lt_cv_sys_max_cmd_len=-1;
    ;;

  cygwin* | mingw*)
    # On Win9x/ME, this test blows up -- it succeeds, but takes
    # about 5 minutes as the teststring grows exponentially.
    # Worse, since 9x/ME are not pre-emptively multitasking,
    # you end up with a "frozen" computer, even though with patience
    # the test eventually succeeds (with a max line length of 256k).
    # Instead, let's just punt: use the minimum linelength reported by
    # all of the supported platforms: 8192 (on NT/2K/XP).
    lt_cv_sys_max_cmd_len=8192;
    ;;

  amigaos*)
    # On AmigaOS with pdksh, this test takes hours, literally.
    # So we just punt and use a minimum line length of 8192.
    lt_cv_sys_max_cmd_len=8192;
    ;;

  netbsd* | freebsd* | openbsd* | darwin* | dragonfly*)
    # This has been around since 386BSD, at least.  Likely further.
    if test -x /sbin/sysctl; then
      lt_cv_sys_max_cmd_len=`/sbin/sysctl -n kern.argmax`
    elif test -x /usr/sbin/sysctl; then
      lt_cv_sys_max_cmd_len=`/usr/sbin/sysctl -n kern.argmax`
    else
      lt_cv_sys_max_cmd_len=65536	# usable default for all BSDs
    fi
    # And add a safety zone
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \/ 4`
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \* 3`
    ;;

  interix*)
    # We know the value 262144 and hardcode it with a safety zone (like BSD)
    lt_cv_sys_max_cmd_len=196608
    ;;

  osf*)
    # Dr. Hans Ekkehard Plesser reports seeing a kernel panic running configure
    # due to this test when exec_disable_arg_limit is 1 on Tru64. It is not
    # nice to cause kernel panics so lets avoid the loop below.
    # First set a reasonable default.
    lt_cv_sys_max_cmd_len=16384
    #
    if test -x /sbin/sysconfig; then
      case `/sbin/sysconfig -q proc exec_disable_arg_limit` in
        *1*) lt_cv_sys_max_cmd_len=-1 ;;
      esac
    fi
    ;;
  sco3.2v5*)
    lt_cv_sys_max_cmd_len=102400
    ;;
  sysv5* | sco5v6* | sysv4.2uw2*)
    kargmax=`grep ARG_MAX /etc/conf/cf.d/stune 2>/dev/null`
    if test -n "$kargmax"; then
      lt_cv_sys_max_cmd_len=`echo $kargmax | sed 's/.*[[ 	]]//'`
    else
      lt_cv_sys_max_cmd_len=32768
    fi
    ;;
  *)
    # If test is not a shell built-in, we'll probably end up computing a
    # maximum length that is only half of the actual maximum length, but
    # we can't tell.
    SHELL=${SHELL-${CONFIG_SHELL-/bin/sh}}
    while (test "X"`$SHELL [$]0 --fallback-echo "X$teststring" 2>/dev/null` \
	       = "XX$teststring") >/dev/null 2>&1 &&
	    new_result=`expr "X$teststring" : ".*" 2>&1` &&
	    lt_cv_sys_max_cmd_len=$new_result &&
	    test $i != 17 # 1/2 MB should be enough
    do
      i=`expr $i + 1`
      teststring=$teststring$teststring
    done
    teststring=
    # Add a significant safety factor because C++ compilers can tack on massive
    # amounts of additional arguments before passing them to the linker.
    # It appears as though 1/2 is a usable value.
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \/ 2`
    ;;
  esac
])
if test -n $lt_cv_sys_max_cmd_len ; then
  AC_MSG_RESULT($lt_cv_sys_max_cmd_len)
else
  AC_MSG_RESULT(none)
fi
])# AC_LIBTOOL_SYS_MAX_CMD_LEN


# _LT_AC_CHECK_DLFCN
# ------------------
AC_DEFUN([_LT_AC_CHECK_DLFCN],
[AC_CHECK_HEADERS(dlfcn.h)dnl
])# _LT_AC_CHECK_DLFCN


# _LT_AC_TRY_DLOPEN_SELF (ACTION-IF-TRUE, ACTION-IF-TRUE-W-USCORE,
#                           ACTION-IF-FALSE, ACTION-IF-CROSS-COMPILING)
# ---------------------------------------------------------------------
AC_DEFUN([_LT_AC_TRY_DLOPEN_SELF],
[AC_REQUIRE([_LT_AC_CHECK_DLFCN])dnl
if test "$cross_compiling" = yes; then :
  [$4]
else
  lt_dlunknown=0; lt_dlno_uscore=1; lt_dlneed_uscore=2
  lt_status=$lt_dlunknown
  cat > conftest.$ac_ext <<EOF
[#line __oline__ "configure"
#include "confdefs.h"

#if HAVE_DLFCN_H
#include <dlfcn.h>
#endif

#include <stdio.h>

#ifdef RTLD_GLOBAL
#  define LT_DLGLOBAL		RTLD_GLOBAL
#else
#  ifdef DL_GLOBAL
#    define LT_DLGLOBAL		DL_GLOBAL
#  else
#    define LT_DLGLOBAL		0
#  endif
#endif

/* We may have to define LT_DLLAZY_OR_NOW in the command line if we
   find out it does not work in some platform. */
#ifndef LT_DLLAZY_OR_NOW
#  ifdef RTLD_LAZY
#    define LT_DLLAZY_OR_NOW		RTLD_LAZY
#  else
#    ifdef DL_LAZY
#      define LT_DLLAZY_OR_NOW		DL_LAZY
#    else
#      ifdef RTLD_NOW
#        define LT_DLLAZY_OR_NOW	RTLD_NOW
#      else
#        ifdef DL_NOW
#          define LT_DLLAZY_OR_NOW	DL_NOW
#        else
#          define LT_DLLAZY_OR_NOW	0
#        endif
#      endif
#    endif
#  endif
#endif

#ifdef __cplusplus
extern "C" void exit (int);
#endif

void fnord() { int i=42;}
int main ()
{
  void *self = dlopen (0, LT_DLGLOBAL|LT_DLLAZY_OR_NOW);
  int status = $lt_dlunknown;

  if (self)
    {
      if (dlsym (self,"fnord"))       status = $lt_dlno_uscore;
      else if (dlsym( self,"_fnord")) status = $lt_dlneed_uscore;
      /* dlclose (self); */
    }
  else
    puts (dlerror ());

    exit (status);
}]
EOF
  if AC_TRY_EVAL(ac_link) && test -s conftest${ac_exeext} 2>/dev/null; then
    (./conftest; exit; ) >&AS_MESSAGE_LOG_FD 2>/dev/null
    lt_status=$?
    case x$lt_status in
      x$lt_dlno_uscore) $1 ;;
      x$lt_dlneed_uscore) $2 ;;
      x$lt_dlunknown|x*) $3 ;;
    esac
  else :
    # compilation failed
    $3
  fi
fi
rm -fr conftest*
])# _LT_AC_TRY_DLOPEN_SELF


# AC_LIBTOOL_DLOPEN_SELF
# ----------------------
AC_DEFUN([AC_LIBTOOL_DLOPEN_SELF],
[AC_REQUIRE([_LT_AC_CHECK_DLFCN])dnl
if test "x$enable_dlopen" != xyes; then
  enable_dlopen=unknown
  enable_dlopen_self=unknown
  enable_dlopen_self_static=unknown
else
  lt_cv_dlopen=no
  lt_cv_dlopen_libs=

  case $host_os in
  beos*)
    lt_cv_dlopen="load_add_on"
    lt_cv_dlopen_libs=
    lt_cv_dlopen_self=yes
    ;;

  mingw* | pw32*)
    lt_cv_dlopen="LoadLibrary"
    lt_cv_dlopen_libs=
   ;;

  cygwin*)
    lt_cv_dlopen="dlopen"
    lt_cv_dlopen_libs=
   ;;

  darwin*)
  # if libdl is installed we need to link against it
    AC_CHECK_LIB([dl], [dlopen],
		[lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-ldl"],[
    lt_cv_dlopen="dyld"
    lt_cv_dlopen_libs=
    lt_cv_dlopen_self=yes
    ])
   ;;

  *)
    AC_CHECK_FUNC([shl_load],
	  [lt_cv_dlopen="shl_load"],
      [AC_CHECK_LIB([dld], [shl_load],
	    [lt_cv_dlopen="shl_load" lt_cv_dlopen_libs="-dld"],
	[AC_CHECK_FUNC([dlopen],
	      [lt_cv_dlopen="dlopen"],
	  [AC_CHECK_LIB([dl], [dlopen],
		[lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-ldl"],
	    [AC_CHECK_LIB([svld], [dlopen],
		  [lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-lsvld"],
	      [AC_CHECK_LIB([dld], [dld_link],
		    [lt_cv_dlopen="dld_link" lt_cv_dlopen_libs="-dld"])
	      ])
	    ])
	  ])
	])
      ])
    ;;
  esac

  if test "x$lt_cv_dlopen" != xno; then
    enable_dlopen=yes
  else
    enable_dlopen=no
  fi

  case $lt_cv_dlopen in
  dlopen)
    save_CPPFLAGS="$CPPFLAGS"
    test "x$ac_cv_header_dlfcn_h" = xyes && CPPFLAGS="$CPPFLAGS -DHAVE_DLFCN_H"

    save_LDFLAGS="$LDFLAGS"
    wl=$lt_prog_compiler_wl eval LDFLAGS=\"\$LDFLAGS $export_dynamic_flag_spec\"

    save_LIBS="$LIBS"
    LIBS="$lt_cv_dlopen_libs $LIBS"

    AC_CACHE_CHECK([whether a program can dlopen itself],
	  lt_cv_dlopen_self, [dnl
	  _LT_AC_TRY_DLOPEN_SELF(
	    lt_cv_dlopen_self=yes, lt_cv_dlopen_self=yes,
	    lt_cv_dlopen_self=no, lt_cv_dlopen_self=cross)
    ])

    if test "x$lt_cv_dlopen_self" = xyes; then
      wl=$lt_prog_compiler_wl eval LDFLAGS=\"\$LDFLAGS $lt_prog_compiler_static\"
      AC_CACHE_CHECK([whether a statically linked program can dlopen itself],
    	  lt_cv_dlopen_self_static, [dnl
	  _LT_AC_TRY_DLOPEN_SELF(
	    lt_cv_dlopen_self_static=yes, lt_cv_dlopen_self_static=yes,
	    lt_cv_dlopen_self_static=no,  lt_cv_dlopen_self_static=cross)
      ])
    fi

    CPPFLAGS="$save_CPPFLAGS"
    LDFLAGS="$save_LDFLAGS"
    LIBS="$save_LIBS"
    ;;
  esac

  case $lt_cv_dlopen_self in
  yes|no) enable_dlopen_self=$lt_cv_dlopen_self ;;
  *) enable_dlopen_self=unknown ;;
  esac

  case $lt_cv_dlopen_self_static in
  yes|no) enable_dlopen_self_static=$lt_cv_dlopen_self_static ;;
  *) enable_dlopen_self_static=unknown ;;
  esac
fi
])# AC_LIBTOOL_DLOPEN_SELF


# AC_LIBTOOL_PROG_CC_C_O([TAGNAME])
# ---------------------------------
# Check to see if options -c and -o are simultaneously supported by compiler
AC_DEFUN([AC_LIBTOOL_PROG_CC_C_O],
[AC_REQUIRE([_LT_AC_SYS_COMPILER])dnl
AC_CACHE_CHECK([if $compiler supports -c -o file.$ac_objext],
  [_LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)],
  [_LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)=no
   $rm -r conftest 2>/dev/null
   mkdir conftest
   cd conftest
   mkdir out
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext

   lt_compiler_flag="-o out/conftest2.$ac_objext"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [[^ ]]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:__oline__: $lt_compile\"" >&AS_MESSAGE_LOG_FD)
   (eval "$lt_compile" 2>out/conftest.err)
   ac_status=$?
   cat out/conftest.err >&AS_MESSAGE_LOG_FD
   echo "$as_me:__oline__: \$? = $ac_status" >&AS_MESSAGE_LOG_FD
   if (exit $ac_status) && test -s out/conftest2.$ac_objext
   then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' > out/conftest.exp
     $SED '/^$/d; /^ *+/d' out/conftest.err >out/conftest.er2
     if test ! -s out/conftest.er2 || diff out/conftest.exp out/conftest.er2 >/dev/null; then
       _LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)=yes
     fi
   fi
   chmod u+w . 2>&AS_MESSAGE_LOG_FD
   $rm conftest*
   # SGI C++ compiler will create directory out/ii_files/ for
   # template instantiation
   test -d out/ii_files && $rm out/ii_files/* && rmdir out/ii_files
   $rm out/* && rmdir out
   cd ..
   rmdir conftest
   $rm conftest*
])
])# AC_LIBTOOL_PROG_CC_C_O


# AC_LIBTOOL_SYS_HARD_LINK_LOCKS([TAGNAME])
# -----------------------------------------
# Check to see if we can do hard links to lock some files if needed
AC_DEFUN([AC_LIBTOOL_SYS_HARD_LINK_LOCKS],
[AC_REQUIRE([_LT_AC_LOCK])dnl

hard_links="nottested"
if test "$_LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)" = no && test "$need_locks" != no; then
  # do not overwrite the value of need_locks provided by the user
  AC_MSG_CHECKING([if we can lock with hard links])
  hard_links=yes
  $rm conftest*
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  touch conftest.a
  ln conftest.a conftest.b 2>&5 || hard_links=no
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  AC_MSG_RESULT([$hard_links])
  if test "$hard_links" = no; then
    AC_MSG_WARN([`$CC' does not support `-c -o', so `make -j' may be unsafe])
    need_locks=warn
  fi
else
  need_locks=no
fi
])# AC_LIBTOOL_SYS_HARD_LINK_LOCKS


# AC_LIBTOOL_OBJDIR
# -----------------
AC_DEFUN([AC_LIBTOOL_OBJDIR],
[AC_CACHE_CHECK([for objdir], [lt_cv_objdir],
[rm -f .libs 2>/dev/null
mkdir .libs 2>/dev/null
if test -d .libs; then
  lt_cv_objdir=.libs
else
  # MS-DOS does not allow filenames that begin with a dot.
  lt_cv_objdir=_libs
fi
rmdir .libs 2>/dev/null])
objdir=$lt_cv_objdir
])# AC_LIBTOOL_OBJDIR


# AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH([TAGNAME])
# ----------------------------------------------
# Check hardcoding attributes.
AC_DEFUN([AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH],
[AC_MSG_CHECKING([how to hardcode library paths into programs])
_LT_AC_TAGVAR(hardcode_action, $1)=
if test -n "$_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)" || \
   test -n "$_LT_AC_TAGVAR(runpath_var, $1)" || \
   test "X$_LT_AC_TAGVAR(hardcode_automatic, $1)" = "Xyes" ; then

  # We can hardcode non-existant directories.
  if test "$_LT_AC_TAGVAR(hardcode_direct, $1)" != no &&
     # If the only mechanism to avoid hardcoding is shlibpath_var, we
     # have to relink, otherwise we might link with an installed library
     # when we should be linking with a yet-to-be-installed one
     ## test "$_LT_AC_TAGVAR(hardcode_shlibpath_var, $1)" != no &&
     test "$_LT_AC_TAGVAR(hardcode_minus_L, $1)" != no; then
    # Linking always hardcodes the temporary library directory.
    _LT_AC_TAGVAR(hardcode_action, $1)=relink
  else
    # We can link without hardcoding, and we can hardcode nonexisting dirs.
    _LT_AC_TAGVAR(hardcode_action, $1)=immediate
  fi
else
  # We cannot hardcode anything, or else we can only hardcode existing
  # directories.
  _LT_AC_TAGVAR(hardcode_action, $1)=unsupported
fi
AC_MSG_RESULT([$_LT_AC_TAGVAR(hardcode_action, $1)])

if test "$_LT_AC_TAGVAR(hardcode_action, $1)" = relink; then
  # Fast installation is not supported
  enable_fast_install=no
elif test "$shlibpath_overrides_runpath" = yes ||
     test "$enable_shared" = no; then
  # Fast installation is not necessary
  enable_fast_install=needless
fi
])# AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH


# AC_LIBTOOL_SYS_LIB_STRIP
# ------------------------
AC_DEFUN([AC_LIBTOOL_SYS_LIB_STRIP],
[striplib=
old_striplib=
AC_MSG_CHECKING([whether stripping libraries is possible])
if test -n "$STRIP" && $STRIP -V 2>&1 | grep "GNU strip" >/dev/null; then
  test -z "$old_striplib" && old_striplib="$STRIP --strip-debug"
  test -z "$striplib" && striplib="$STRIP --strip-unneeded"
  AC_MSG_RESULT([yes])
else
# FIXME - insert some real tests, host_os isn't really good enough
  case $host_os in
   darwin*)
       if test -n "$STRIP" ; then
         striplib="$STRIP -x"
         AC_MSG_RESULT([yes])
       else
  AC_MSG_RESULT([no])
fi
       ;;
   *)
  AC_MSG_RESULT([no])
    ;;
  esac
fi
])# AC_LIBTOOL_SYS_LIB_STRIP


# AC_LIBTOOL_SYS_DYNAMIC_LINKER
# -----------------------------
# PORTME Fill in your ld.so characteristics
AC_DEFUN([AC_LIBTOOL_SYS_DYNAMIC_LINKER],
[AC_MSG_CHECKING([dynamic linker characteristics])
library_names_spec=
libname_spec='lib$name'
soname_spec=
shrext_cmds=".so"
postinstall_cmds=
postuninstall_cmds=
finish_cmds=
finish_eval=
shlibpath_var=
shlibpath_overrides_runpath=unknown
version_type=none
dynamic_linker="$host_os ld.so"
sys_lib_dlsearch_path_spec="/lib /usr/lib"
if test "$GCC" = yes; then
  sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
  if echo "$sys_lib_search_path_spec" | grep ';' >/dev/null ; then
    # if the path contains ";" then we assume it to be the separator
    # otherwise default to the standard path separator (i.e. ":") - it is
    # assumed that no part of a normal pathname contains ";" but that should
    # okay in the real world where ";" in dirpaths is itself problematic.
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
  else
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
  fi
else
  sys_lib_search_path_spec="/lib /usr/lib /usr/local/lib"
fi
need_lib_prefix=unknown
hardcode_into_libs=no

# when you set need_version to no, make sure it does not cause -set_version
# flags to be left without arguments
need_version=unknown

case $host_os in
aix3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix $libname.a'
  shlibpath_var=LIBPATH

  # AIX 3 has no versioning support, so we append a major version to the name.
  soname_spec='${libname}${release}${shared_ext}$major'
  ;;

aix4* | aix5*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  hardcode_into_libs=yes
  if test "$host_cpu" = ia64; then
    # AIX 5 supports IA64
    library_names_spec='${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext}$versuffix $libname${shared_ext}'
    shlibpath_var=LD_LIBRARY_PATH
  else
    # With GCC up to 2.95.x, collect2 would create an import file
    # for dependence libraries.  The import file would start with
    # the line `#! .'.  This would cause the generated library to
    # depend on `.', always an invalid library.  This was fixed in
    # development snapshots of GCC prior to 3.0.
    case $host_os in
      aix4 | aix4.[[01]] | aix4.[[01]].*)
      if { echo '#if __GNUC__ > 2 || (__GNUC__ == 2 && __GNUC_MINOR__ >= 97)'
	   echo ' yes '
	   echo '#endif'; } | ${CC} -E - | grep yes > /dev/null; then
	:
      else
	can_build_shared=no
      fi
      ;;
    esac
    # AIX (on Power*) has no versioning support, so currently we can not hardcode correct
    # soname into executable. Probably we can add versioning support to
    # collect2, so additional links can be useful in future.
    if test "$aix_use_runtimelinking" = yes; then
      # If using run time linking (on AIX 4.2 or later) use lib<name>.so
      # instead of lib<name>.a to let people know that these are not
      # typical AIX shared libraries.
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    else
      # We preserve .a as extension for shared libraries through AIX4.2
      # and later when we are not doing run time linking.
      library_names_spec='${libname}${release}.a $libname.a'
      soname_spec='${libname}${release}${shared_ext}$major'
    fi
    shlibpath_var=LIBPATH
  fi
  ;;

amigaos*)
  library_names_spec='$libname.ixlibrary $libname.a'
  # Create ${libname}_ixlibrary.a entries in /sys/libs.
  finish_eval='for lib in `ls $libdir/*.ixlibrary 2>/dev/null`; do libname=`$echo "X$lib" | $Xsed -e '\''s%^.*/\([[^/]]*\)\.ixlibrary$%\1%'\''`; test $rm /sys/libs/${libname}_ixlibrary.a; $show "cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a"; cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a || exit 1; done'
  ;;

beos*)
  library_names_spec='${libname}${shared_ext}'
  dynamic_linker="$host_os ld.so"
  shlibpath_var=LIBRARY_PATH
  ;;

bsdi[[45]]*)
  version_type=linux
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/shlib /usr/lib /usr/X11/lib /usr/contrib/lib /lib /usr/local/lib"
  sys_lib_dlsearch_path_spec="/shlib /usr/lib /usr/local/lib"
  # the default ld.so.conf also contains /usr/contrib/lib and
  # /usr/X11R6/lib (/usr/X11 is a link to /usr/X11R6), but let us allow
  # libtool to hard-code these into programs
  ;;

cygwin* | mingw* | pw32*)
  version_type=windows
  shrext_cmds=".dll"
  need_version=no
  need_lib_prefix=no

  case $GCC,$host_os in
  yes,cygwin* | yes,mingw* | yes,pw32*)
    library_names_spec='$libname.dll.a'
    # DLL is installed to $(libdir)/../bin by postinstall_cmds
    postinstall_cmds='base_file=`basename \${file}`~
      dlpath=`$SHELL 2>&1 -c '\''. $dir/'\''\${base_file}'\''i;echo \$dlname'\''`~
      dldir=$destdir/`dirname \$dlpath`~
      test -d \$dldir || mkdir -p \$dldir~
      $install_prog $dir/$dlname \$dldir/$dlname~
      chmod a+x \$dldir/$dlname'
    postuninstall_cmds='dldll=`$SHELL 2>&1 -c '\''. $file; echo \$dlname'\''`~
      dlpath=$dir/\$dldll~
       $rm \$dlpath'
    shlibpath_overrides_runpath=yes

    case $host_os in
    cygwin*)
      # Cygwin DLLs use 'cyg' prefix rather than 'lib'
      soname_spec='`echo ${libname} | sed -e 's/^lib/cyg/'``echo ${release} | $SED -e 's/[[.]]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec="/usr/lib /lib/w32api /lib /usr/local/lib"
      ;;
    mingw*)
      # MinGW DLLs use traditional 'lib' prefix
      soname_spec='${libname}`echo ${release} | $SED -e 's/[[.]]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
      if echo "$sys_lib_search_path_spec" | [grep ';[c-zC-Z]:/' >/dev/null]; then
        # It is most probably a Windows format PATH printed by
        # mingw gcc, but we are running on Cygwin. Gcc prints its search
        # path with ; separators, and with drive letters. We can handle the
        # drive letters (cygwin fileutils understands them), so leave them,
        # especially as we might pass files found there to a mingw objdump,
        # which wouldn't understand a cygwinified path. Ahh.
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
      else
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
      fi
      ;;
    pw32*)
      # pw32 DLLs use 'pw' prefix rather than 'lib'
      library_names_spec='`echo ${libname} | sed -e 's/^lib/pw/'``echo ${release} | $SED -e 's/[[.]]/-/g'`${versuffix}${shared_ext}'
      ;;
    esac
    ;;

  linux*)
    if $LD --help 2>&1 | egrep ': supported targets:.* elf' > /dev/null; then
      archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      supports_anon_versioning=no
      case `$LD -v 2>/dev/null` in
        *\ [01].* | *\ 2.[[0-9]].* | *\ 2.10.*) ;; # catch versions < 2.11
        *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
        *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
        *\ 2.11.*) ;; # other 2.11 versions
        *) supports_anon_versioning=yes ;;
      esac
      if test $supports_anon_versioning = yes; then
        archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
$echo "local: *; };" >> $output_objdir/$libname.ver~
        $CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
      else
        $archive_expsym_cmds="$archive_cmds"
      fi
    else
      ld_shlibs=no
    fi
    ;;

  *)
    library_names_spec='${libname}`echo ${release} | $SED -e 's/[[.]]/-/g'`${versuffix}${shared_ext} $libname.lib'
    ;;
  esac
  dynamic_linker='Win32 ld.exe'
  # FIXME: first we should search . and the directory the executable is in
  shlibpath_var=PATH
  ;;

darwin* | rhapsody*)
  dynamic_linker="$host_os dyld"
  version_type=darwin
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${versuffix}$shared_ext ${libname}${release}${major}$shared_ext ${libname}$shared_ext'
  soname_spec='${libname}${release}${major}$shared_ext'
  shlibpath_overrides_runpath=yes
  shlibpath_var=DYLD_LIBRARY_PATH
  shrext_cmds='`test .$module = .yes && echo .so || echo .dylib`'
  # Apple's gcc prints 'gcc -print-search-dirs' doesn't operate the same.
  if test "$GCC" = yes; then
    sys_lib_search_path_spec=`$CC -print-search-dirs | tr "\n" "$PATH_SEPARATOR" | sed -e 's/libraries:/@libraries:/' | tr "@" "\n" | grep "^libraries:" | sed -e "s/^libraries://" -e "s,=/,/,g" -e "s,$PATH_SEPARATOR, ,g" -e "s,.*,& /lib /usr/lib /usr/local/lib,g"`
  else
    sys_lib_search_path_spec='/lib /usr/lib /usr/local/lib'
  fi
  sys_lib_dlsearch_path_spec='/usr/local/lib /lib /usr/lib'
  ;;

dgux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname$shared_ext'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

freebsd1*)
  dynamic_linker=no
  ;;

kfreebsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

freebsd* | dragonfly*)
  # DragonFly does not have aout.  When/if they implement a new
  # versioning mechanism, adjust this.
  if test -x /usr/bin/objformat; then
    objformat=`/usr/bin/objformat`
  else
    case $host_os in
    freebsd[[123]]*) objformat=aout ;;
    *) objformat=elf ;;
    esac
  fi
  # Handle Gentoo/FreeBSD as it was Linux
  case $host_vendor in
    gentoo)
      version_type=linux ;;
    *)
      version_type=freebsd-$objformat ;;
  esac

  case $version_type in
    freebsd-elf*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
      need_version=no
      need_lib_prefix=no
      ;;
    freebsd-*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix $libname${shared_ext}$versuffix'
      need_version=yes
      ;;
    linux)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
      soname_spec='${libname}${release}${shared_ext}$major'
      need_lib_prefix=no
      need_version=no
      ;;
  esac
  shlibpath_var=LD_LIBRARY_PATH
  case $host_os in
  freebsd2*)
    shlibpath_overrides_runpath=yes
    ;;
  freebsd3.[[01]]* | freebsdelf3.[[01]]*)
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  freebsd3.[[2-9]]* | freebsdelf3.[[2-9]]* | \
  freebsd4.[[0-5]] | freebsdelf4.[[0-5]] | freebsd4.1.1 | freebsdelf4.1.1)
    shlibpath_overrides_runpath=no
    hardcode_into_libs=yes
    ;;
  freebsd*) # from 4.6 on
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  esac
  ;;

gnu*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}${major} ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  ;;

hpux9* | hpux10* | hpux11*)
  # Give a soname corresponding to the major version so that dld.sl refuses to
  # link against other versions.
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  case $host_cpu in
  ia64*)
    shrext_cmds='.so'
    hardcode_into_libs=yes
    dynamic_linker="$host_os dld.so"
    shlibpath_var=LD_LIBRARY_PATH
    shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    if test "X$HPUX_IA64_MODE" = X32; then
      sys_lib_search_path_spec="/usr/lib/hpux32 /usr/local/lib/hpux32 /usr/local/lib"
    else
      sys_lib_search_path_spec="/usr/lib/hpux64 /usr/local/lib/hpux64"
    fi
    sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
    ;;
   hppa*64*)
     shrext_cmds='.sl'
     hardcode_into_libs=yes
     dynamic_linker="$host_os dld.sl"
     shlibpath_var=LD_LIBRARY_PATH # How should we handle SHLIB_PATH
     shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
     library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
     soname_spec='${libname}${release}${shared_ext}$major'
     sys_lib_search_path_spec="/usr/lib/pa20_64 /usr/ccs/lib/pa20_64"
     sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
     ;;
   *)
    shrext_cmds='.sl'
    dynamic_linker="$host_os dld.sl"
    shlibpath_var=SHLIB_PATH
    shlibpath_overrides_runpath=no # +s is required to enable SHLIB_PATH
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    ;;
  esac
  # HP-UX runs *really* slowly unless shared libraries are mode 555.
  postinstall_cmds='chmod 555 $lib'
  ;;

interix3*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  dynamic_linker='Interix 3.x ld.so.1 (PE, like ELF)'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  ;;

irix5* | irix6* | nonstopux*)
  case $host_os in
    nonstopux*) version_type=nonstopux ;;
    *)
	if test "$lt_cv_prog_gnu_ld" = yes; then
		version_type=linux
	else
		version_type=irix
	fi ;;
  esac
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext} $libname${shared_ext}'
  case $host_os in
  irix5* | nonstopux*)
    libsuff= shlibsuff=
    ;;
  *)
    case $LD in # libtool.m4 will add one of these switches to LD
    *-32|*"-32 "|*-melf32bsmip|*"-melf32bsmip ")
      libsuff= shlibsuff= libmagic=32-bit;;
    *-n32|*"-n32 "|*-melf32bmipn32|*"-melf32bmipn32 ")
      libsuff=32 shlibsuff=N32 libmagic=N32;;
    *-64|*"-64 "|*-melf64bmip|*"-melf64bmip ")
      libsuff=64 shlibsuff=64 libmagic=64-bit;;
    *) libsuff= shlibsuff= libmagic=never-match;;
    esac
    ;;
  esac
  shlibpath_var=LD_LIBRARY${shlibsuff}_PATH
  shlibpath_overrides_runpath=no
  sys_lib_search_path_spec="/usr/lib${libsuff} /lib${libsuff} /usr/local/lib${libsuff}"
  sys_lib_dlsearch_path_spec="/usr/lib${libsuff} /lib${libsuff}"
  hardcode_into_libs=yes
  ;;

# No shared lib support for Linux oldld, aout, or coff.
linux*oldld* | linux*aout* | linux*coff*)
  dynamic_linker=no
  ;;

# This must be Linux ELF.
linux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -n $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  # This implies no fast_install, which is unacceptable.
  # Some rework will be needed to allow for fast_install
  # before this can be enabled.
  hardcode_into_libs=yes

  # Append ld.so.conf contents to the search path
  if test -f /etc/ld.so.conf; then
    lt_ld_extra=`awk '/^include / { system(sprintf("cd /etc; cat %s", \[$]2)); skip = 1; } { if (!skip) print \[$]0; skip = 0; }' < /etc/ld.so.conf | $SED -e 's/#.*//;s/[:,	]/ /g;s/=[^=]*$//;s/=[^= ]* / /g;/^$/d' | tr '\n' ' '`
    sys_lib_dlsearch_path_spec="/lib /usr/lib $lt_ld_extra"
  fi

  # We used to test for /lib/ld.so.1 and disable shared libraries on
  # powerpc, because MkLinux only supported shared libraries with the
  # GNU dynamic linker.  Since this was broken with cross compilers,
  # most powerpc-linux boxes support dynamic linking these days and
  # people can always --disable-shared, the test was removed, and we
  # assume the GNU/Linux dynamic linker is in use.
  dynamic_linker='GNU/Linux ld.so'
  ;;

knetbsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

netbsd*)
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
    finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
    dynamic_linker='NetBSD (a.out) ld.so'
  else
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    dynamic_linker='NetBSD ld.elf_so'
  fi
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  ;;

newsos6)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

nto-qnx*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

openbsd*)
  version_type=sunos
  sys_lib_dlsearch_path_spec="/usr/lib"
  need_lib_prefix=no
  # Some older versions of OpenBSD (3.3 at least) *do* need versioned libs.
  case $host_os in
    openbsd3.3 | openbsd3.3.*) need_version=yes ;;
    *)                         need_version=no  ;;
  esac
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    case $host_os in
      openbsd2.[[89]] | openbsd2.[[89]].*)
	shlibpath_overrides_runpath=no
	;;
      *)
	shlibpath_overrides_runpath=yes
	;;
      esac
  else
    shlibpath_overrides_runpath=yes
  fi
  ;;

os2*)
  libname_spec='$name'
  shrext_cmds=".dll"
  need_lib_prefix=no
  library_names_spec='$libname${shared_ext} $libname.a'
  dynamic_linker='OS/2 ld.exe'
  shlibpath_var=LIBPATH
  ;;

osf3* | osf4* | osf5*)
  version_type=osf
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/usr/shlib /usr/ccs/lib /usr/lib/cmplrs/cc /usr/lib /usr/local/lib /var/shlib"
  sys_lib_dlsearch_path_spec="$sys_lib_search_path_spec"
  ;;

solaris*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  # ldd complains unless libraries are executable
  postinstall_cmds='chmod +x $lib'
  ;;

sunos4*)
  version_type=sunos
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/usr/etc" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  if test "$with_gnu_ld" = yes; then
    need_lib_prefix=no
  fi
  need_version=yes
  ;;

sysv4 | sysv4.3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  case $host_vendor in
    sni)
      shlibpath_overrides_runpath=no
      need_lib_prefix=no
      export_dynamic_flag_spec='${wl}-Blargedynsym'
      runpath_var=LD_RUN_PATH
      ;;
    siemens)
      need_lib_prefix=no
      ;;
    motorola)
      need_lib_prefix=no
      need_version=no
      shlibpath_overrides_runpath=no
      sys_lib_search_path_spec='/lib /usr/lib /usr/ccs/lib'
      ;;
  esac
  ;;

sysv4*MP*)
  if test -d /usr/nec ;then
    version_type=linux
    library_names_spec='$libname${shared_ext}.$versuffix $libname${shared_ext}.$major $libname${shared_ext}'
    soname_spec='$libname${shared_ext}.$major'
    shlibpath_var=LD_LIBRARY_PATH
  fi
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  version_type=freebsd-elf
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  if test "$with_gnu_ld" = yes; then
    sys_lib_search_path_spec='/usr/local/lib /usr/gnu/lib /usr/ccs/lib /usr/lib /lib'
    shlibpath_overrides_runpath=no
  else
    sys_lib_search_path_spec='/usr/ccs/lib /usr/lib'
    shlibpath_overrides_runpath=yes
    case $host_os in
      sco3.2v5*)
        sys_lib_search_path_spec="$sys_lib_search_path_spec /lib"
	;;
    esac
  fi
  sys_lib_dlsearch_path_spec='/usr/lib'
  ;;

uts4*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

*)
  dynamic_linker=no
  ;;
esac
AC_MSG_RESULT([$dynamic_linker])
test "$dynamic_linker" = no && can_build_shared=no

variables_saved_for_relink="PATH $shlibpath_var $runpath_var"
if test "$GCC" = yes; then
  variables_saved_for_relink="$variables_saved_for_relink GCC_EXEC_PREFIX COMPILER_PATH LIBRARY_PATH"
fi
])# AC_LIBTOOL_SYS_DYNAMIC_LINKER


# _LT_AC_TAGCONFIG
# ----------------
AC_DEFUN([_LT_AC_TAGCONFIG],
[AC_ARG_WITH([tags],
    [AC_HELP_STRING([--with-tags@<:@=TAGS@:>@],
        [include additional configurations @<:@automatic@:>@])],
    [tagnames="$withval"])

if test -f "$ltmain" && test -n "$tagnames"; then
  if test ! -f "${ofile}"; then
    AC_MSG_WARN([output file `$ofile' does not exist])
  fi

  if test -z "$LTCC"; then
    eval "`$SHELL ${ofile} --config | grep '^LTCC='`"
    if test -z "$LTCC"; then
      AC_MSG_WARN([output file `$ofile' does not look like a libtool script])
    else
      AC_MSG_WARN([using `LTCC=$LTCC', extracted from `$ofile'])
    fi
  fi
  if test -z "$LTCFLAGS"; then
    eval "`$SHELL ${ofile} --config | grep '^LTCFLAGS='`"
  fi

  # Extract list of available tagged configurations in $ofile.
  # Note that this assumes the entire list is on one line.
  available_tags=`grep "^available_tags=" "${ofile}" | $SED -e 's/available_tags=\(.*$\)/\1/' -e 's/\"//g'`

  lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
  for tagname in $tagnames; do
    IFS="$lt_save_ifs"
    # Check whether tagname contains only valid characters
    case `$echo "X$tagname" | $Xsed -e 's:[[-_ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz1234567890,/]]::g'` in
    "") ;;
    *)  AC_MSG_ERROR([invalid tag name: $tagname])
	;;
    esac

    if grep "^# ### BEGIN LIBTOOL TAG CONFIG: $tagname$" < "${ofile}" > /dev/null
    then
      AC_MSG_ERROR([tag name \"$tagname\" already exists])
    fi

    # Update the list of available tags.
    if test -n "$tagname"; then
      echo appending configuration tag \"$tagname\" to $ofile

      case $tagname in
      CXX)
	if test -n "$CXX" && ( test "X$CXX" != "Xno" &&
	    ( (test "X$CXX" = "Xg++" && `g++ -v >/dev/null 2>&1` ) ||
	    (test "X$CXX" != "Xg++"))) ; then
	  AC_LIBTOOL_LANG_CXX_CONFIG
	else
	  tagname=""
	fi
	;;

      F77)
	if test -n "$F77" && test "X$F77" != "Xno"; then
	  AC_LIBTOOL_LANG_F77_CONFIG
	else
	  tagname=""
	fi
	;;

      GCJ)
	if test -n "$GCJ" && test "X$GCJ" != "Xno"; then
	  AC_LIBTOOL_LANG_GCJ_CONFIG
	else
	  tagname=""
	fi
	;;

      RC)
	AC_LIBTOOL_LANG_RC_CONFIG
	;;

      *)
	AC_MSG_ERROR([Unsupported tag name: $tagname])
	;;
      esac

      # Append the new tag name to the list of available tags.
      if test -n "$tagname" ; then
      available_tags="$available_tags $tagname"
    fi
    fi
  done
  IFS="$lt_save_ifs"

  # Now substitute the updated list of available tags.
  if eval "sed -e 's/^available_tags=.*\$/available_tags=\"$available_tags\"/' \"$ofile\" > \"${ofile}T\""; then
    mv "${ofile}T" "$ofile"
    chmod +x "$ofile"
  else
    rm -f "${ofile}T"
    AC_MSG_ERROR([unable to update list of available tagged configurations.])
  fi
fi
])# _LT_AC_TAGCONFIG


# AC_LIBTOOL_DLOPEN
# -----------------
# enable checks for dlopen support
AC_DEFUN([AC_LIBTOOL_DLOPEN],
 [AC_BEFORE([$0],[AC_LIBTOOL_SETUP])
])# AC_LIBTOOL_DLOPEN


# AC_LIBTOOL_WIN32_DLL
# --------------------
# declare package support for building win32 DLLs
AC_DEFUN([AC_LIBTOOL_WIN32_DLL],
[AC_BEFORE([$0], [AC_LIBTOOL_SETUP])
])# AC_LIBTOOL_WIN32_DLL


# AC_ENABLE_SHARED([DEFAULT])
# ---------------------------
# implement the --enable-shared flag
# DEFAULT is either `yes' or `no'.  If omitted, it defaults to `yes'.
AC_DEFUN([AC_ENABLE_SHARED],
[define([AC_ENABLE_SHARED_DEFAULT], ifelse($1, no, no, yes))dnl
AC_ARG_ENABLE([shared],
    [AC_HELP_STRING([--enable-shared@<:@=PKGS@:>@],
	[build shared libraries @<:@default=]AC_ENABLE_SHARED_DEFAULT[@:>@])],
    [p=${PACKAGE-default}
    case $enableval in
    yes) enable_shared=yes ;;
    no) enable_shared=no ;;
    *)
      enable_shared=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_shared=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac],
    [enable_shared=]AC_ENABLE_SHARED_DEFAULT)
])# AC_ENABLE_SHARED


# AC_DISABLE_SHARED
# -----------------
# set the default shared flag to --disable-shared
AC_DEFUN([AC_DISABLE_SHARED],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
AC_ENABLE_SHARED(no)
])# AC_DISABLE_SHARED


# AC_ENABLE_STATIC([DEFAULT])
# ---------------------------
# implement the --enable-static flag
# DEFAULT is either `yes' or `no'.  If omitted, it defaults to `yes'.
AC_DEFUN([AC_ENABLE_STATIC],
[define([AC_ENABLE_STATIC_DEFAULT], ifelse($1, no, no, yes))dnl
AC_ARG_ENABLE([static],
    [AC_HELP_STRING([--enable-static@<:@=PKGS@:>@],
	[build static libraries @<:@default=]AC_ENABLE_STATIC_DEFAULT[@:>@])],
    [p=${PACKAGE-default}
    case $enableval in
    yes) enable_static=yes ;;
    no) enable_static=no ;;
    *)
     enable_static=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_static=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac],
    [enable_static=]AC_ENABLE_STATIC_DEFAULT)
])# AC_ENABLE_STATIC


# AC_DISABLE_STATIC
# -----------------
# set the default static flag to --disable-static
AC_DEFUN([AC_DISABLE_STATIC],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
AC_ENABLE_STATIC(no)
])# AC_DISABLE_STATIC


# AC_ENABLE_FAST_INSTALL([DEFAULT])
# ---------------------------------
# implement the --enable-fast-install flag
# DEFAULT is either `yes' or `no'.  If omitted, it defaults to `yes'.
AC_DEFUN([AC_ENABLE_FAST_INSTALL],
[define([AC_ENABLE_FAST_INSTALL_DEFAULT], ifelse($1, no, no, yes))dnl
AC_ARG_ENABLE([fast-install],
    [AC_HELP_STRING([--enable-fast-install@<:@=PKGS@:>@],
    [optimize for fast installation @<:@default=]AC_ENABLE_FAST_INSTALL_DEFAULT[@:>@])],
    [p=${PACKAGE-default}
    case $enableval in
    yes) enable_fast_install=yes ;;
    no) enable_fast_install=no ;;
    *)
      enable_fast_install=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_fast_install=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac],
    [enable_fast_install=]AC_ENABLE_FAST_INSTALL_DEFAULT)
])# AC_ENABLE_FAST_INSTALL


# AC_DISABLE_FAST_INSTALL
# -----------------------
# set the default to --disable-fast-install
AC_DEFUN([AC_DISABLE_FAST_INSTALL],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
AC_ENABLE_FAST_INSTALL(no)
])# AC_DISABLE_FAST_INSTALL


# AC_LIBTOOL_PICMODE([MODE])
# --------------------------
# implement the --with-pic flag
# MODE is either `yes' or `no'.  If omitted, it defaults to `both'.
AC_DEFUN([AC_LIBTOOL_PICMODE],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
pic_mode=ifelse($#,1,$1,default)
])# AC_LIBTOOL_PICMODE


# AC_PROG_EGREP
# -------------
# This is predefined starting with Autoconf 2.54, so this conditional
# definition can be removed once we require Autoconf 2.54 or later.
m4_ifndef([AC_PROG_EGREP], [AC_DEFUN([AC_PROG_EGREP],
[AC_CACHE_CHECK([for egrep], [ac_cv_prog_egrep],
   [if echo a | (grep -E '(a|b)') >/dev/null 2>&1
    then ac_cv_prog_egrep='grep -E'
    else ac_cv_prog_egrep='egrep'
    fi])
 EGREP=$ac_cv_prog_egrep
 AC_SUBST([EGREP])
])])


# AC_PATH_TOOL_PREFIX
# -------------------
# find a file program which can recognise shared library
AC_DEFUN([AC_PATH_TOOL_PREFIX],
[AC_REQUIRE([AC_PROG_EGREP])dnl
AC_MSG_CHECKING([for $1])
AC_CACHE_VAL(lt_cv_path_MAGIC_CMD,
[case $MAGIC_CMD in
[[\\/*] |  ?:[\\/]*])
  lt_cv_path_MAGIC_CMD="$MAGIC_CMD" # Let the user override the test with a path.
  ;;
*)
  lt_save_MAGIC_CMD="$MAGIC_CMD"
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
dnl $ac_dummy forces splitting on constant user-supplied paths.
dnl POSIX.2 word splitting is done only on the output of word expansions,
dnl not every word.  This closes a longstanding sh security hole.
  ac_dummy="ifelse([$2], , $PATH, [$2])"
  for ac_dir in $ac_dummy; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f $ac_dir/$1; then
      lt_cv_path_MAGIC_CMD="$ac_dir/$1"
      if test -n "$file_magic_test_file"; then
	case $deplibs_check_method in
	"file_magic "*)
	  file_magic_regex=`expr "$deplibs_check_method" : "file_magic \(.*\)"`
	  MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
	  if eval $file_magic_cmd \$file_magic_test_file 2> /dev/null |
	    $EGREP "$file_magic_regex" > /dev/null; then
	    :
	  else
	    cat <<EOF 1>&2

*** Warning: the command libtool uses to detect shared libraries,
*** $file_magic_cmd, produces output that libtool cannot recognize.
*** The result is that libtool may fail to recognize shared libraries
*** as such.  This will affect the creation of libtool libraries that
*** depend on shared libraries, but programs linked with such libtool
*** libraries will work regardless of this problem.  Nevertheless, you
*** may want to report the problem to your system manager and/or to
*** bug-libtool@gnu.org

EOF
	  fi ;;
	esac
      fi
      break
    fi
  done
  IFS="$lt_save_ifs"
  MAGIC_CMD="$lt_save_MAGIC_CMD"
  ;;
esac])
MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
if test -n "$MAGIC_CMD"; then
  AC_MSG_RESULT($MAGIC_CMD)
else
  AC_MSG_RESULT(no)
fi
])# AC_PATH_TOOL_PREFIX


# AC_PATH_MAGIC
# -------------
# find a file program which can recognise a shared library
AC_DEFUN([AC_PATH_MAGIC],
[AC_PATH_TOOL_PREFIX(${ac_tool_prefix}file, /usr/bin$PATH_SEPARATOR$PATH)
if test -z "$lt_cv_path_MAGIC_CMD"; then
  if test -n "$ac_tool_prefix"; then
    AC_PATH_TOOL_PREFIX(file, /usr/bin$PATH_SEPARATOR$PATH)
  else
    MAGIC_CMD=:
  fi
fi
])# AC_PATH_MAGIC


# AC_PROG_LD
# ----------
# find the pathname to the GNU or non-GNU linker
AC_DEFUN([AC_PROG_LD],
[AC_ARG_WITH([gnu-ld],
    [AC_HELP_STRING([--with-gnu-ld],
	[assume the C compiler uses GNU ld @<:@default=no@:>@])],
    [test "$withval" = no || with_gnu_ld=yes],
    [with_gnu_ld=no])
AC_REQUIRE([LT_AC_PROG_SED])dnl
AC_REQUIRE([AC_PROG_CC])dnl
AC_REQUIRE([AC_CANONICAL_HOST])dnl
AC_REQUIRE([AC_CANONICAL_BUILD])dnl
ac_prog=ld
if test "$GCC" = yes; then
  # Check if gcc -print-prog-name=ld gives a path.
  AC_MSG_CHECKING([for ld used by $CC])
  case $host in
  *-*-mingw*)
    # gcc leaves a trailing carriage return which upsets mingw
    ac_prog=`($CC -print-prog-name=ld) 2>&5 | tr -d '\015'` ;;
  *)
    ac_prog=`($CC -print-prog-name=ld) 2>&5` ;;
  esac
  case $ac_prog in
    # Accept absolute paths.
    [[\\/]]* | ?:[[\\/]]*)
      re_direlt='/[[^/]][[^/]]*/\.\./'
      # Canonicalize the pathname of ld
      ac_prog=`echo $ac_prog| $SED 's%\\\\%/%g'`
      while echo $ac_prog | grep "$re_direlt" > /dev/null 2>&1; do
	ac_prog=`echo $ac_prog| $SED "s%$re_direlt%/%"`
      done
      test -z "$LD" && LD="$ac_prog"
      ;;
  "")
    # If it fails, then pretend we aren't using GCC.
    ac_prog=ld
    ;;
  *)
    # If it is relative, then search for the first ld in PATH.
    with_gnu_ld=unknown
    ;;
  esac
elif test "$with_gnu_ld" = yes; then
  AC_MSG_CHECKING([for GNU ld])
else
  AC_MSG_CHECKING([for non-GNU ld])
fi
AC_CACHE_VAL(lt_cv_path_LD,
[if test -z "$LD"; then
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  for ac_dir in $PATH; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f "$ac_dir/$ac_prog" || test -f "$ac_dir/$ac_prog$ac_exeext"; then
      lt_cv_path_LD="$ac_dir/$ac_prog"
      # Check to see if the program is GNU ld.  I'd rather use --version,
      # but apparently some variants of GNU ld only accept -v.
      # Break only if it was the GNU/non-GNU ld that we prefer.
      case `"$lt_cv_path_LD" -v 2>&1 </dev/null` in
      *GNU* | *'with BFD'*)
	test "$with_gnu_ld" != no && break
	;;
      *)
	test "$with_gnu_ld" != yes && break
	;;
      esac
    fi
  done
  IFS="$lt_save_ifs"
else
  lt_cv_path_LD="$LD" # Let the user override the test with a path.
fi])
LD="$lt_cv_path_LD"
if test -n "$LD"; then
  AC_MSG_RESULT($LD)
else
  AC_MSG_RESULT(no)
fi
test -z "$LD" && AC_MSG_ERROR([no acceptable ld found in \$PATH])
AC_PROG_LD_GNU
])# AC_PROG_LD


# AC_PROG_LD_GNU
# --------------
AC_DEFUN([AC_PROG_LD_GNU],
[AC_REQUIRE([AC_PROG_EGREP])dnl
AC_CACHE_CHECK([if the linker ($LD) is GNU ld], lt_cv_prog_gnu_ld,
[# I'd rather use --version here, but apparently some GNU lds only accept -v.
case `$LD -v 2>&1 </dev/null` in
*GNU* | *'with BFD'*)
  lt_cv_prog_gnu_ld=yes
  ;;
*)
  lt_cv_prog_gnu_ld=no
  ;;
esac])
with_gnu_ld=$lt_cv_prog_gnu_ld
])# AC_PROG_LD_GNU


# AC_PROG_LD_RELOAD_FLAG
# ----------------------
# find reload flag for linker
#   -- PORTME Some linkers may need a different reload flag.
AC_DEFUN([AC_PROG_LD_RELOAD_FLAG],
[AC_CACHE_CHECK([for $LD option to reload object files],
  lt_cv_ld_reload_flag,
  [lt_cv_ld_reload_flag='-r'])
reload_flag=$lt_cv_ld_reload_flag
case $reload_flag in
"" | " "*) ;;
*) reload_flag=" $reload_flag" ;;
esac
reload_cmds='$LD$reload_flag -o $output$reload_objs'
case $host_os in
  darwin*)
    if test "$GCC" = yes; then
      reload_cmds='$LTCC $LTCFLAGS -nostdlib ${wl}-r -o $output$reload_objs'
    else
      reload_cmds='$LD$reload_flag -o $output$reload_objs'
    fi
    ;;
esac
])# AC_PROG_LD_RELOAD_FLAG


# AC_DEPLIBS_CHECK_METHOD
# -----------------------
# how to check for library dependencies
#  -- PORTME fill in with the dynamic library characteristics
AC_DEFUN([AC_DEPLIBS_CHECK_METHOD],
[AC_CACHE_CHECK([how to recognise dependent libraries],
lt_cv_deplibs_check_method,
[lt_cv_file_magic_cmd='$MAGIC_CMD'
lt_cv_file_magic_test_file=
lt_cv_deplibs_check_method='unknown'
# Need to set the preceding variable on all platforms that support
# interlibrary dependencies.
# 'none' -- dependencies not supported.
# `unknown' -- same as none, but documents that we really don't know.
# 'pass_all' -- all dependencies passed with no checks.
# 'test_compile' -- check by making test program.
# 'file_magic [[regex]]' -- check by looking for files in library path
# which responds to the $file_magic_cmd with a given extended regex.
# If you have `file' or equivalent on your system and you're not sure
# whether `pass_all' will *always* work, you probably want this one.

case $host_os in
aix4* | aix5*)
  lt_cv_deplibs_check_method=pass_all
  ;;

beos*)
  lt_cv_deplibs_check_method=pass_all
  ;;

bsdi[[45]]*)
  lt_cv_deplibs_check_method='file_magic ELF [[0-9]][[0-9]]*-bit [[ML]]SB (shared object|dynamic lib)'
  lt_cv_file_magic_cmd='/usr/bin/file -L'
  lt_cv_file_magic_test_file=/shlib/libc.so
  ;;

cygwin*)
  # func_win32_libid is a shell function defined in ltmain.sh
  lt_cv_deplibs_check_method='file_magic ^x86 archive import|^x86 DLL'
  lt_cv_file_magic_cmd='func_win32_libid'
  ;;

mingw* | pw32*)
  # Base MSYS/MinGW do not provide the 'file' command needed by
  # func_win32_libid shell function, so use a weaker test based on 'objdump'.
  lt_cv_deplibs_check_method='file_magic file format pei*-i386(.*architecture: i386)?'
  lt_cv_file_magic_cmd='$OBJDUMP -f'
  ;;

darwin* | rhapsody*)
  lt_cv_deplibs_check_method=pass_all
  ;;

freebsd* | kfreebsd*-gnu | dragonfly*)
  if echo __ELF__ | $CC -E - | grep __ELF__ > /dev/null; then
    case $host_cpu in
    i*86 )
      # Not sure whether the presence of OpenBSD here was a mistake.
      # Let's accept both of them until this is cleared up.
      lt_cv_deplibs_check_method='file_magic (FreeBSD|OpenBSD|DragonFly)/i[[3-9]]86 (compact )?demand paged shared library'
      lt_cv_file_magic_cmd=/usr/bin/file
      lt_cv_file_magic_test_file=`echo /usr/lib/libc.so.*`
      ;;
    esac
  else
    lt_cv_deplibs_check_method=pass_all
  fi
  ;;

gnu*)
  lt_cv_deplibs_check_method=pass_all
  ;;

hpux10.20* | hpux11*)
  lt_cv_file_magic_cmd=/usr/bin/file
  case $host_cpu in
  ia64*)
    lt_cv_deplibs_check_method='file_magic (s[[0-9]][[0-9]][[0-9]]|ELF-[[0-9]][[0-9]]) shared object file - IA64'
    lt_cv_file_magic_test_file=/usr/lib/hpux32/libc.so
    ;;
  hppa*64*)
    [lt_cv_deplibs_check_method='file_magic (s[0-9][0-9][0-9]|ELF-[0-9][0-9]) shared object file - PA-RISC [0-9].[0-9]']
    lt_cv_file_magic_test_file=/usr/lib/pa20_64/libc.sl
    ;;
  *)
    lt_cv_deplibs_check_method='file_magic (s[[0-9]][[0-9]][[0-9]]|PA-RISC[[0-9]].[[0-9]]) shared library'
    lt_cv_file_magic_test_file=/usr/lib/libc.sl
    ;;
  esac
  ;;

interix3*)
  # PIC code is broken on Interix 3.x, that's why |\.a not |_pic\.a here
  lt_cv_deplibs_check_method='match_pattern /lib[[^/]]+(\.so|\.a)$'
  ;;

irix5* | irix6* | nonstopux*)
  case $LD in
  *-32|*"-32 ") libmagic=32-bit;;
  *-n32|*"-n32 ") libmagic=N32;;
  *-64|*"-64 ") libmagic=64-bit;;
  *) libmagic=never-match;;
  esac
  lt_cv_deplibs_check_method=pass_all
  ;;

# This must be Linux ELF.
linux*)
  lt_cv_deplibs_check_method=pass_all
  ;;

netbsd*)
  if echo __ELF__ | $CC -E - | grep __ELF__ > /dev/null; then
    lt_cv_deplibs_check_method='match_pattern /lib[[^/]]+(\.so\.[[0-9]]+\.[[0-9]]+|_pic\.a)$'
  else
    lt_cv_deplibs_check_method='match_pattern /lib[[^/]]+(\.so|_pic\.a)$'
  fi
  ;;

newos6*)
  lt_cv_deplibs_check_method='file_magic ELF [[0-9]][[0-9]]*-bit [[ML]]SB (executable|dynamic lib)'
  lt_cv_file_magic_cmd=/usr/bin/file
  lt_cv_file_magic_test_file=/usr/lib/libnls.so
  ;;

nto-qnx*)
  lt_cv_deplibs_check_method=unknown
  ;;

openbsd*)
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    lt_cv_deplibs_check_method='match_pattern /lib[[^/]]+(\.so\.[[0-9]]+\.[[0-9]]+|\.so|_pic\.a)$'
  else
    lt_cv_deplibs_check_method='match_pattern /lib[[^/]]+(\.so\.[[0-9]]+\.[[0-9]]+|_pic\.a)$'
  fi
  ;;

osf3* | osf4* | osf5*)
  lt_cv_deplibs_check_method=pass_all
  ;;

solaris*)
  lt_cv_deplibs_check_method=pass_all
  ;;

sysv4 | sysv4.3*)
  case $host_vendor in
  motorola)
    lt_cv_deplibs_check_method='file_magic ELF [[0-9]][[0-9]]*-bit [[ML]]SB (shared object|dynamic lib) M[[0-9]][[0-9]]* Version [[0-9]]'
    lt_cv_file_magic_test_file=`echo /usr/lib/libc.so*`
    ;;
  ncr)
    lt_cv_deplibs_check_method=pass_all
    ;;
  sequent)
    lt_cv_file_magic_cmd='/bin/file'
    lt_cv_deplibs_check_method='file_magic ELF [[0-9]][[0-9]]*-bit [[LM]]SB (shared object|dynamic lib )'
    ;;
  sni)
    lt_cv_file_magic_cmd='/bin/file'
    lt_cv_deplibs_check_method="file_magic ELF [[0-9]][[0-9]]*-bit [[LM]]SB dynamic lib"
    lt_cv_file_magic_test_file=/lib/libc.so
    ;;
  siemens)
    lt_cv_deplibs_check_method=pass_all
    ;;
  pc)
    lt_cv_deplibs_check_method=pass_all
    ;;
  esac
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  lt_cv_deplibs_check_method=pass_all
  ;;
esac
])
file_magic_cmd=$lt_cv_file_magic_cmd
deplibs_check_method=$lt_cv_deplibs_check_method
test -z "$deplibs_check_method" && deplibs_check_method=unknown
])# AC_DEPLIBS_CHECK_METHOD


# AC_PROG_NM
# ----------
# find the pathname to a BSD-compatible name lister
AC_DEFUN([AC_PROG_NM],
[AC_CACHE_CHECK([for BSD-compatible nm], lt_cv_path_NM,
[if test -n "$NM"; then
  # Let the user override the test.
  lt_cv_path_NM="$NM"
else
  lt_nm_to_check="${ac_tool_prefix}nm"
  if test -n "$ac_tool_prefix" && test "$build" = "$host"; then 
    lt_nm_to_check="$lt_nm_to_check nm"
  fi
  for lt_tmp_nm in $lt_nm_to_check; do
    lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
    for ac_dir in $PATH /usr/ccs/bin/elf /usr/ccs/bin /usr/ucb /bin; do
      IFS="$lt_save_ifs"
      test -z "$ac_dir" && ac_dir=.
      tmp_nm="$ac_dir/$lt_tmp_nm"
      if test -f "$tmp_nm" || test -f "$tmp_nm$ac_exeext" ; then
	# Check to see if the nm accepts a BSD-compat flag.
	# Adding the `sed 1q' prevents false positives on HP-UX, which says:
	#   nm: unknown option "B" ignored
	# Tru64's nm complains that /dev/null is an invalid object file
	case `"$tmp_nm" -B /dev/null 2>&1 | sed '1q'` in
	*/dev/null* | *'Invalid file or object type'*)
	  lt_cv_path_NM="$tmp_nm -B"
	  break
	  ;;
	*)
	  case `"$tmp_nm" -p /dev/null 2>&1 | sed '1q'` in
	  */dev/null*)
	    lt_cv_path_NM="$tmp_nm -p"
	    break
	    ;;
	  *)
	    lt_cv_path_NM=${lt_cv_path_NM="$tmp_nm"} # keep the first match, but
	    continue # so that we can try to find one that supports BSD flags
	    ;;
	  esac
	  ;;
	esac
      fi
    done
    IFS="$lt_save_ifs"
  done
  test -z "$lt_cv_path_NM" && lt_cv_path_NM=nm
fi])
NM="$lt_cv_path_NM"
])# AC_PROG_NM


# AC_CHECK_LIBM
# -------------
# check for math library
AC_DEFUN([AC_CHECK_LIBM],
[AC_REQUIRE([AC_CANONICAL_HOST])dnl
LIBM=
case $host in
*-*-beos* | *-*-cygwin* | *-*-pw32* | *-*-darwin*)
  # These system don't have libm, or don't need it
  ;;
*-ncr-sysv4.3*)
  AC_CHECK_LIB(mw, _mwvalidcheckl, LIBM="-lmw")
  AC_CHECK_LIB(m, cos, LIBM="$LIBM -lm")
  ;;
*)
  AC_CHECK_LIB(m, cos, LIBM="-lm")
  ;;
esac
])# AC_CHECK_LIBM


# AC_LIBLTDL_CONVENIENCE([DIRECTORY])
# -----------------------------------
# sets LIBLTDL to the link flags for the libltdl convenience library and
# LTDLINCL to the include flags for the libltdl header and adds
# --enable-ltdl-convenience to the configure arguments.  Note that
# AC_CONFIG_SUBDIRS is not called here.  If DIRECTORY is not provided,
# it is assumed to be `libltdl'.  LIBLTDL will be prefixed with
# '${top_builddir}/' and LTDLINCL will be prefixed with '${top_srcdir}/'
# (note the single quotes!).  If your package is not flat and you're not
# using automake, define top_builddir and top_srcdir appropriately in
# the Makefiles.
AC_DEFUN([AC_LIBLTDL_CONVENIENCE],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
  case $enable_ltdl_convenience in
  no) AC_MSG_ERROR([this package needs a convenience libltdl]) ;;
  "") enable_ltdl_convenience=yes
      ac_configure_args="$ac_configure_args --enable-ltdl-convenience" ;;
  esac
  LIBLTDL='${top_builddir}/'ifelse($#,1,[$1],['libltdl'])/libltdlc.la
  LTDLINCL='-I${top_srcdir}/'ifelse($#,1,[$1],['libltdl'])
  # For backwards non-gettext consistent compatibility...
  INCLTDL="$LTDLINCL"
])# AC_LIBLTDL_CONVENIENCE


# AC_LIBLTDL_INSTALLABLE([DIRECTORY])
# -----------------------------------
# sets LIBLTDL to the link flags for the libltdl installable library and
# LTDLINCL to the include flags for the libltdl header and adds
# --enable-ltdl-install to the configure arguments.  Note that
# AC_CONFIG_SUBDIRS is not called here.  If DIRECTORY is not provided,
# and an installed libltdl is not found, it is assumed to be `libltdl'.
# LIBLTDL will be prefixed with '${top_builddir}/'# and LTDLINCL with
# '${top_srcdir}/' (note the single quotes!).  If your package is not
# flat and you're not using automake, define top_builddir and top_srcdir
# appropriately in the Makefiles.
# In the future, this macro may have to be called after AC_PROG_LIBTOOL.
AC_DEFUN([AC_LIBLTDL_INSTALLABLE],
[AC_BEFORE([$0],[AC_LIBTOOL_SETUP])dnl
  AC_CHECK_LIB(ltdl, lt_dlinit,
  [test x"$enable_ltdl_install" != xyes && enable_ltdl_install=no],
  [if test x"$enable_ltdl_install" = xno; then
     AC_MSG_WARN([libltdl not installed, but installation disabled])
   else
     enable_ltdl_install=yes
   fi
  ])
  if test x"$enable_ltdl_install" = x"yes"; then
    ac_configure_args="$ac_configure_args --enable-ltdl-install"
    LIBLTDL='${top_builddir}/'ifelse($#,1,[$1],['libltdl'])/libltdl.la
    LTDLINCL='-I${top_srcdir}/'ifelse($#,1,[$1],['libltdl'])
  else
    ac_configure_args="$ac_configure_args --enable-ltdl-install=no"
    LIBLTDL="-lltdl"
    LTDLINCL=
  fi
  # For backwards non-gettext consistent compatibility...
  INCLTDL="$LTDLINCL"
])# AC_LIBLTDL_INSTALLABLE


# AC_LIBTOOL_CXX
# --------------
# enable support for C++ libraries
AC_DEFUN([AC_LIBTOOL_CXX],
[AC_REQUIRE([_LT_AC_LANG_CXX])
])# AC_LIBTOOL_CXX


# _LT_AC_LANG_CXX
# ---------------
AC_DEFUN([_LT_AC_LANG_CXX],
[AC_REQUIRE([AC_PROG_CXX])
AC_REQUIRE([_LT_AC_PROG_CXXCPP])
_LT_AC_SHELL_INIT([tagnames=${tagnames+${tagnames},}CXX])
])# _LT_AC_LANG_CXX

# _LT_AC_PROG_CXXCPP
# ------------------
AC_DEFUN([_LT_AC_PROG_CXXCPP],
[
AC_REQUIRE([AC_PROG_CXX])
if test -n "$CXX" && ( test "X$CXX" != "Xno" &&
    ( (test "X$CXX" = "Xg++" && `g++ -v >/dev/null 2>&1` ) ||
    (test "X$CXX" != "Xg++"))) ; then
  AC_PROG_CXXCPP
fi
])# _LT_AC_PROG_CXXCPP

# AC_LIBTOOL_F77
# --------------
# enable support for Fortran 77 libraries
AC_DEFUN([AC_LIBTOOL_F77],
[AC_REQUIRE([_LT_AC_LANG_F77])
])# AC_LIBTOOL_F77


# _LT_AC_LANG_F77
# ---------------
AC_DEFUN([_LT_AC_LANG_F77],
[AC_REQUIRE([AC_PROG_F77])
_LT_AC_SHELL_INIT([tagnames=${tagnames+${tagnames},}F77])
])# _LT_AC_LANG_F77


# AC_LIBTOOL_GCJ
# --------------
# enable support for GCJ libraries
AC_DEFUN([AC_LIBTOOL_GCJ],
[AC_REQUIRE([_LT_AC_LANG_GCJ])
])# AC_LIBTOOL_GCJ


# _LT_AC_LANG_GCJ
# ---------------
AC_DEFUN([_LT_AC_LANG_GCJ],
[AC_PROVIDE_IFELSE([AC_PROG_GCJ],[],
  [AC_PROVIDE_IFELSE([A][M_PROG_GCJ],[],
    [AC_PROVIDE_IFELSE([LT_AC_PROG_GCJ],[],
      [ifdef([AC_PROG_GCJ],[AC_REQUIRE([AC_PROG_GCJ])],
	 [ifdef([A][M_PROG_GCJ],[AC_REQUIRE([A][M_PROG_GCJ])],
	   [AC_REQUIRE([A][C_PROG_GCJ_OR_A][M_PROG_GCJ])])])])])])
_LT_AC_SHELL_INIT([tagnames=${tagnames+${tagnames},}GCJ])
])# _LT_AC_LANG_GCJ


# AC_LIBTOOL_RC
# -------------
# enable support for Windows resource files
AC_DEFUN([AC_LIBTOOL_RC],
[AC_REQUIRE([LT_AC_PROG_RC])
_LT_AC_SHELL_INIT([tagnames=${tagnames+${tagnames},}RC])
])# AC_LIBTOOL_RC


# AC_LIBTOOL_LANG_C_CONFIG
# ------------------------
# Ensure that the configuration vars for the C compiler are
# suitably defined.  Those variables are subsequently used by
# AC_LIBTOOL_CONFIG to write the compiler configuration to `libtool'.
AC_DEFUN([AC_LIBTOOL_LANG_C_CONFIG], [_LT_AC_LANG_C_CONFIG])
AC_DEFUN([_LT_AC_LANG_C_CONFIG],
[lt_save_CC="$CC"
AC_LANG_PUSH(C)

# Source file extension for C test sources.
ac_ext=c

# Object file extension for compiled C test sources.
objext=o
_LT_AC_TAGVAR(objext, $1)=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="int some_variable = 0;\n"

# Code to be used in simple link tests
lt_simple_link_test_code='int main(){return(0);}\n'

_LT_AC_SYS_COMPILER

# save warnings/boilerplate of simple test code
_LT_COMPILER_BOILERPLATE
_LT_LINKER_BOILERPLATE

AC_LIBTOOL_PROG_COMPILER_NO_RTTI($1)
AC_LIBTOOL_PROG_COMPILER_PIC($1)
AC_LIBTOOL_PROG_CC_C_O($1)
AC_LIBTOOL_SYS_HARD_LINK_LOCKS($1)
AC_LIBTOOL_PROG_LD_SHLIBS($1)
AC_LIBTOOL_SYS_DYNAMIC_LINKER($1)
AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH($1)
AC_LIBTOOL_SYS_LIB_STRIP
AC_LIBTOOL_DLOPEN_SELF

# Report which library types will actually be built
AC_MSG_CHECKING([if libtool supports shared libraries])
AC_MSG_RESULT([$can_build_shared])

AC_MSG_CHECKING([whether to build shared libraries])
test "$can_build_shared" = "no" && enable_shared=no

# On AIX, shared libraries and static libraries use the same namespace, and
# are all built from PIC.
case $host_os in
aix3*)
  test "$enable_shared" = yes && enable_static=no
  if test -n "$RANLIB"; then
    archive_cmds="$archive_cmds~\$RANLIB \$lib"
    postinstall_cmds='$RANLIB $lib'
  fi
  ;;

aix4* | aix5*)
  if test "$host_cpu" != ia64 && test "$aix_use_runtimelinking" = no ; then
    test "$enable_shared" = yes && enable_static=no
  fi
    ;;
esac
AC_MSG_RESULT([$enable_shared])

AC_MSG_CHECKING([whether to build static libraries])
# Make sure either enable_shared or enable_static is yes.
test "$enable_shared" = yes || enable_static=yes
AC_MSG_RESULT([$enable_static])

AC_LIBTOOL_CONFIG($1)

AC_LANG_POP
CC="$lt_save_CC"
])# AC_LIBTOOL_LANG_C_CONFIG


# AC_LIBTOOL_LANG_CXX_CONFIG
# --------------------------
# Ensure that the configuration vars for the C compiler are
# suitably defined.  Those variables are subsequently used by
# AC_LIBTOOL_CONFIG to write the compiler configuration to `libtool'.
AC_DEFUN([AC_LIBTOOL_LANG_CXX_CONFIG], [_LT_AC_LANG_CXX_CONFIG(CXX)])
AC_DEFUN([_LT_AC_LANG_CXX_CONFIG],
[AC_LANG_PUSH(C++)
AC_REQUIRE([AC_PROG_CXX])
AC_REQUIRE([_LT_AC_PROG_CXXCPP])

_LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
_LT_AC_TAGVAR(allow_undefined_flag, $1)=
_LT_AC_TAGVAR(always_export_symbols, $1)=no
_LT_AC_TAGVAR(archive_expsym_cmds, $1)=
_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)=
_LT_AC_TAGVAR(hardcode_direct, $1)=no
_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)=
_LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)=
_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=
_LT_AC_TAGVAR(hardcode_minus_L, $1)=no
_LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=unsupported
_LT_AC_TAGVAR(hardcode_automatic, $1)=no
_LT_AC_TAGVAR(module_cmds, $1)=
_LT_AC_TAGVAR(module_expsym_cmds, $1)=
_LT_AC_TAGVAR(link_all_deplibs, $1)=unknown
_LT_AC_TAGVAR(old_archive_cmds, $1)=$old_archive_cmds
_LT_AC_TAGVAR(no_undefined_flag, $1)=
_LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
_LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=no

# Dependencies to place before and after the object being linked:
_LT_AC_TAGVAR(predep_objects, $1)=
_LT_AC_TAGVAR(postdep_objects, $1)=
_LT_AC_TAGVAR(predeps, $1)=
_LT_AC_TAGVAR(postdeps, $1)=
_LT_AC_TAGVAR(compiler_lib_search_path, $1)=

# Source file extension for C++ test sources.
ac_ext=cpp

# Object file extension for compiled C++ test sources.
objext=o
_LT_AC_TAGVAR(objext, $1)=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="int some_variable = 0;\n"

# Code to be used in simple link tests
lt_simple_link_test_code='int main(int, char *[[]]) { return(0); }\n'

# ltmain only uses $CC for tagged configurations so make sure $CC is set.
_LT_AC_SYS_COMPILER

# save warnings/boilerplate of simple test code
_LT_COMPILER_BOILERPLATE
_LT_LINKER_BOILERPLATE

# Allow CC to be a program name with arguments.
lt_save_CC=$CC
lt_save_LD=$LD
lt_save_GCC=$GCC
GCC=$GXX
lt_save_with_gnu_ld=$with_gnu_ld
lt_save_path_LD=$lt_cv_path_LD
if test -n "${lt_cv_prog_gnu_ldcxx+set}"; then
  lt_cv_prog_gnu_ld=$lt_cv_prog_gnu_ldcxx
else
  $as_unset lt_cv_prog_gnu_ld
fi
if test -n "${lt_cv_path_LDCXX+set}"; then
  lt_cv_path_LD=$lt_cv_path_LDCXX
else
  $as_unset lt_cv_path_LD
fi
test -z "${LDCXX+set}" || LD=$LDCXX
CC=${CXX-"c++"}
compiler=$CC
_LT_AC_TAGVAR(compiler, $1)=$CC
_LT_CC_BASENAME([$compiler])

# We don't want -fno-exception wen compiling C++ code, so set the
# no_builtin_flag separately
if test "$GXX" = yes; then
  _LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)=' -fno-builtin'
else
  _LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)=
fi

if test "$GXX" = yes; then
  # Set up default GNU C++ configuration

  AC_PROG_LD

  # Check if GNU C++ uses GNU ld as the underlying linker, since the
  # archiving commands below assume that GNU ld is being used.
  if test "$with_gnu_ld" = yes; then
    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
    _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'

    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}--rpath ${wl}$libdir'
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}--export-dynamic'

    # If archive_cmds runs LD, not CC, wlarc should be empty
    # XXX I think wlarc can be eliminated in ltcf-cxx, but I need to
    #     investigate it a little bit more. (MM)
    wlarc='${wl}'

    # ancient GNU ld didn't support --whole-archive et. al.
    if eval "`$CC -print-prog-name=ld` --help 2>&1" | \
	grep 'no-whole-archive' > /dev/null; then
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
    else
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
    fi
  else
    with_gnu_ld=no
    wlarc=

    # A generic and very simple default shared library creation
    # command for GNU C++ for the case where it uses the native
    # linker, instead of GNU ld.  If possible, this setting should
    # overridden to take advantage of the native linker features on
    # the platform it is being used on.
    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $lib'
  fi

  # Commands to make compiler produce verbose output that lists
  # what "hidden" libraries, object files and flags are used when
  # linking a shared library.
  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

else
  GXX=no
  with_gnu_ld=no
  wlarc=
fi

# PORTME: fill in a description of your system's C++ link characteristics
AC_MSG_CHECKING([whether the $compiler linker ($LD) supports shared libraries])
_LT_AC_TAGVAR(ld_shlibs, $1)=yes
case $host_os in
  aix3*)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  aix4* | aix5*)
    if test "$host_cpu" = ia64; then
      # On IA64, the linker does run time linking by default, so we don't
      # have to do anything special.
      aix_use_runtimelinking=no
      exp_sym_flag='-Bexport'
      no_entry_flag=""
    else
      aix_use_runtimelinking=no

      # Test if we are trying to use run time linking or normal
      # AIX style linking. If -brtl is somewhere in LDFLAGS, we
      # need to do runtime linking.
      case $host_os in aix4.[[23]]|aix4.[[23]].*|aix5*)
	for ld_flag in $LDFLAGS; do
	  case $ld_flag in
	  *-brtl*)
	    aix_use_runtimelinking=yes
	    break
	    ;;
	  esac
	done
	;;
      esac

      exp_sym_flag='-bexport'
      no_entry_flag='-bnoentry'
    fi

    # When large executables or shared objects are built, AIX ld can
    # have problems creating the table of contents.  If linking a library
    # or program results in "error TOC overflow" add -mminimal-toc to
    # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
    # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

    _LT_AC_TAGVAR(archive_cmds, $1)=''
    _LT_AC_TAGVAR(hardcode_direct, $1)=yes
    _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=':'
    _LT_AC_TAGVAR(link_all_deplibs, $1)=yes

    if test "$GXX" = yes; then
      case $host_os in aix4.[[012]]|aix4.[[012]].*)
      # We only want to do this on AIX 4.2 and lower, the check
      # below for broken collect2 doesn't work under 4.3+
	collect2name=`${CC} -print-prog-name=collect2`
	if test -f "$collect2name" && \
	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	then
	  # We have reworked collect2
	  _LT_AC_TAGVAR(hardcode_direct, $1)=yes
	else
	  # We have old collect2
	  _LT_AC_TAGVAR(hardcode_direct, $1)=unsupported
	  # It fails to find uninstalled libraries when the uninstalled
	  # path is not listed in the libpath.  Setting hardcode_minus_L
	  # to unsupported forces relinking
	  _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
	  _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=
	fi
	;;
      esac
      shared_flag='-shared'
      if test "$aix_use_runtimelinking" = yes; then
	shared_flag="$shared_flag "'${wl}-G'
      fi
    else
      # not using gcc
      if test "$host_cpu" = ia64; then
	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
	# chokes on -Wl,-G. The following line is correct:
	shared_flag='-G'
      else
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag='${wl}-G'
	else
	  shared_flag='${wl}-bM:SRE'
	fi
      fi
    fi

    # It seems that -bexpall does not export symbols beginning with
    # underscore (_), so it is better to generate a list of symbols to export.
    _LT_AC_TAGVAR(always_export_symbols, $1)=yes
    if test "$aix_use_runtimelinking" = yes; then
      # Warning - without using the other runtime loading flags (-brtl),
      # -berok will link without error, but may produce a broken library.
      _LT_AC_TAGVAR(allow_undefined_flag, $1)='-berok'
      # Determine the default libpath from the value encoded in an empty executable.
      _LT_AC_SYS_LIBPATH_AIX
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-blibpath:$libdir:'"$aix_libpath"

      _LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
     else
      if test "$host_cpu" = ia64; then
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-R $libdir:/usr/lib:/lib'
	_LT_AC_TAGVAR(allow_undefined_flag, $1)="-z nodefs"
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
      else
	# Determine the default libpath from the value encoded in an empty executable.
	_LT_AC_SYS_LIBPATH_AIX
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-blibpath:$libdir:'"$aix_libpath"
	# Warning - without using the other run time loading flags,
	# -berok will link without error, but may produce a broken library.
	_LT_AC_TAGVAR(no_undefined_flag, $1)=' ${wl}-bernotok'
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-berok'
	# Exported symbols can be pulled into shared objects from archives
	_LT_AC_TAGVAR(whole_archive_flag_spec, $1)='$convenience'
	_LT_AC_TAGVAR(archive_cmds_need_lc, $1)=yes
	# This is similar to how AIX traditionally builds its shared libraries.
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
      fi
    fi
    ;;

  beos*)
    if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
      _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
      # Joseph Beckenbach <jrb3@best.com> says some releases of gcc
      # support --undefined.  This deserves some investigation.  FIXME
      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
    else
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
    fi
    ;;

  chorus*)
    case $cc_basename in
      *)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
    esac
    ;;

  cygwin* | mingw* | pw32*)
    # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1) is actually meaningless,
    # as there is no search path for DLLs.
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
    _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
    _LT_AC_TAGVAR(always_export_symbols, $1)=no
    _LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=yes

    if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      # If the export-symbols file already is a .def file (1st line
      # is EXPORTS), use it as is; otherwise, prepend...
      _LT_AC_TAGVAR(archive_expsym_cmds, $1)='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	cp $export_symbols $output_objdir/$soname.def;
      else
	echo EXPORTS > $output_objdir/$soname.def;
	cat $export_symbols >> $output_objdir/$soname.def;
      fi~
      $CC -shared -nostdlib $output_objdir/$soname.def $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
    else
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
    fi
  ;;
      darwin* | rhapsody*)
        case $host_os in
        rhapsody* | darwin1.[[012]])
         _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[[012]])
               _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
        esac
      _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
      _LT_AC_TAGVAR(hardcode_direct, $1)=no
      _LT_AC_TAGVAR(hardcode_automatic, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=unsupported
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)=''
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes

    if test "$GXX" = yes ; then
      lt_int_apple_cc_single_mod=no
      output_verbose_link_cmd='echo'
      if $CC -dumpspecs 2>&1 | $EGREP 'single_module' >/dev/null ; then
       lt_int_apple_cc_single_mod=yes
      fi
      if test "X$lt_int_apple_cc_single_mod" = Xyes ; then
       _LT_AC_TAGVAR(archive_cmds, $1)='$CC -dynamiclib -single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      else
          _LT_AC_TAGVAR(archive_cmds, $1)='$CC -r -keep_private_externs -nostdlib -o ${lib}-master.o $libobjs~$CC -dynamiclib $allow_undefined_flag -o $lib ${lib}-master.o $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
        fi
        _LT_AC_TAGVAR(module_cmds, $1)='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
        # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
          if test "X$lt_int_apple_cc_single_mod" = Xyes ; then
            _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib -single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          else
            _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -r -keep_private_externs -nostdlib -o ${lib}-master.o $libobjs~$CC -dynamiclib $allow_undefined_flag -o $lib ${lib}-master.o $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          fi
            _LT_AC_TAGVAR(module_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
          _LT_AC_TAGVAR(archive_cmds, $1)='$CC -qmkshrobj ${wl}-single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
          _LT_AC_TAGVAR(module_cmds, $1)='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
          _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj ${wl}-single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          _LT_AC_TAGVAR(module_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         _LT_AC_TAGVAR(ld_shlibs, $1)=no
          ;;
      esac
      fi
        ;;

  dgux*)
    case $cc_basename in
      ec++*)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      ghcx*)
	# Green Hills C++ Compiler
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      *)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
    esac
    ;;
  freebsd[[12]]*)
    # C++ shared libraries reported to be fairly broken before switch to ELF
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  freebsd-elf*)
    _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
    ;;
  freebsd* | kfreebsd*-gnu | dragonfly*)
    # FreeBSD 3 and later use GNU C++ and GNU ld with standard ELF
    # conventions
    _LT_AC_TAGVAR(ld_shlibs, $1)=yes
    ;;
  gnu*)
    ;;
  hpux9*)
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}+b ${wl}$libdir'
    _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
    _LT_AC_TAGVAR(hardcode_direct, $1)=yes
    _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes # Not in the search PATH,
				# but as the default
				# location of the library.

    case $cc_basename in
    CC*)
      # FIXME: insert proper C++ library support
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
      ;;
    aCC*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/$soname~$CC -b ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      # Commands to make compiler produce verbose output that lists
      # what "hidden" libraries, object files and flags are used when
      # linking a shared library.
      #
      # There doesn't appear to be a way to prevent this compiler from
      # explicitly linking system object files so we need to strip them
      # from the output so that they don't get included in the library
      # dependencies.
      output_verbose_link_cmd='templist=`($CC -b $CFLAGS -v conftest.$objext 2>&1) | grep "[[-]]L"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
      ;;
    *)
      if test "$GXX" = yes; then
        _LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/$soname~$CC -shared -nostdlib -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
        # FIXME: insert proper C++ library support
        _LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;
    esac
    ;;
  hpux10*|hpux11*)
    if test $with_gnu_ld = no; then
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}+b ${wl}$libdir'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

      case $host_cpu in
      hppa*64*|ia64*)
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)='+b $libdir'
        ;;
      *)
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
        ;;
      esac
    fi
    case $host_cpu in
    hppa*64*|ia64*)
      _LT_AC_TAGVAR(hardcode_direct, $1)=no
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;
    *)
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes # Not in the search PATH,
					      # but as the default
					      # location of the library.
      ;;
    esac

    case $cc_basename in
      CC*)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      aCC*)
	case $host_cpu in
	hppa*64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	ia64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	esac
	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`($CC -b $CFLAGS -v conftest.$objext 2>&1) | grep "\-L"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes; then
	  if test $with_gnu_ld = no; then
	    case $host_cpu in
	    hppa*64*)
	      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    ia64*)
	      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    *)
	      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    esac
	  fi
	else
	  # FIXME: insert proper C++ library support
	  _LT_AC_TAGVAR(ld_shlibs, $1)=no
	fi
	;;
    esac
    ;;
  interix3*)
    _LT_AC_TAGVAR(hardcode_direct, $1)=no
    _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
    # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
    # Instead, shared libraries are loaded at an image base (0x10000000 by
    # default) and relocated if they conflict, which is a slow very memory
    # consuming and fragmenting process.  To avoid this, we pick a random,
    # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
    # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
    _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
    ;;
  irix5* | irix6*)
    case $cc_basename in
      CC*)
	# SGI C++
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -all -multigot $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'

	# Archives containing C++ object files must be created using
	# "CC -ar", where "CC" is the IRIX C++ compiler.  This is
	# necessary to make sure instantiated templates are included
	# in the archive.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC -ar -WR,-u -o $oldlib $oldobjs'
	;;
      *)
	if test "$GXX" = yes; then
	  if test "$with_gnu_ld" = no; then
	    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	  else
	    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` -o $lib'
	  fi
	fi
	_LT_AC_TAGVAR(link_all_deplibs, $1)=yes
	;;
    esac
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
    _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
    ;;
  linux*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	_LT_AC_TAGVAR(archive_cmds, $1)='tempext=`echo $shared_ext | $SED -e '\''s/\([[^()0-9A-Za-z{}]]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='tempext=`echo $shared_ext | $SED -e '\''s/\([[^()0-9A-Za-z{}]]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib ${wl}-retain-symbols-file,$export_symbols; mv \$templib $lib'
	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC $CFLAGS -v conftest.$objext -o libconftest$shared_ext 2>&1 | grep "ld"`; rm -f libconftest$shared_ext; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}--rpath,$libdir'
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}--export-dynamic'

	# Archives containing C++ object files must be created using
	# "CC -Bstatic", where "CC" is the KAI C++ compiler.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC -Bstatic -o $oldlib $oldobjs'
	;;
      icpc*)
	# Intel C++
	with_gnu_ld=yes
	# version 8.0 and above of icpc choke on multiply defined symbols
	# if we add $predep_objects and $postdep_objects, however 7.1 and
	# earlier do not add the objects themselves.
	case `$CC -V 2>&1` in
	*"Version 7."*)
  	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
  	  _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
	  ;;
	*)  # Version 8.0 or newer
	  tmp_idyn=
	  case $host_cpu in
	    ia64*) tmp_idyn=' -i_dynamic';;
	  esac
  	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared'"$tmp_idyn"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	  _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared'"$tmp_idyn"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
	  ;;
	esac
	_LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}--export-dynamic'
	_LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}--whole-archive$convenience ${wl}--no-whole-archive'
	;;
      pgCC*)
        # Portland Group C++ compiler
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname -o $lib'
  	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname ${wl}-retain-symbols-file ${wl}$export_symbols -o $lib'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}--rpath ${wl}$libdir'
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}--export-dynamic'
	_LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
        ;;
      cxx*)
	# Compaq C++
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname  -o $lib ${wl}-retain-symbols-file $wl$export_symbols'

	runpath_var=LD_RUN_PATH
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-rpath $libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld .*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
    esac
    ;;
  lynxos*)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  m88k*)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  mvs*)
    case $cc_basename in
      cxx*)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      *)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
    esac
    ;;
  netbsd*)
    if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable  -o $lib $predep_objects $libobjs $deplibs $postdep_objects $linker_flags'
      wlarc=
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
    fi
    # Workaround some broken pre-1.5 toolchains
    output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep conftest.$objext | $SED -e "s:-lgcc -lc -lgcc::"'
    ;;
  openbsd2*)
    # C++ shared libraries are fairly broken
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  openbsd*)
    _LT_AC_TAGVAR(hardcode_direct, $1)=yes
    _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $lib'
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
    if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
      _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-retain-symbols-file,$export_symbols -o $lib'
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
    fi
    output_verbose_link_cmd='echo'
    ;;
  osf3*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	_LT_AC_TAGVAR(archive_cmds, $1)='tempext=`echo $shared_ext | $SED -e '\''s/\([[^()0-9A-Za-z{}]]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	# Archives containing C++ object files must be created using
	# "CC -Bstatic", where "CC" is the KAI C++ compiler.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC -Bstatic -o $oldlib $oldobjs'

	;;
      RCC*)
	# Rational C++ 2.4.1
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      cxx*)
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-expect_unresolved ${wl}\*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $soname `test -n "$verstring" && echo ${wl}-set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld" | grep -v "ld:"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld.*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  _LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-expect_unresolved ${wl}\*'
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib ${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'

	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
	  _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	  # Commands to make compiler produce verbose output that lists
	  # what "hidden" libraries, object files and flags are used when
	  # linking a shared library.
	  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

	else
	  # FIXME: insert proper C++ library support
	  _LT_AC_TAGVAR(ld_shlibs, $1)=no
	fi
	;;
    esac
    ;;
  osf4* | osf5*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	_LT_AC_TAGVAR(archive_cmds, $1)='tempext=`echo $shared_ext | $SED -e '\''s/\([[^()0-9A-Za-z{}]]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	# Archives containing C++ object files must be created using
	# the KAI C++ compiler.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC -o $oldlib $oldobjs'
	;;
      RCC*)
	# Rational C++ 2.4.1
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      cxx*)
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' -expect_unresolved \*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done~
	  echo "-hidden">> $lib.exp~
	  $CC -shared$allow_undefined_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -msym -soname $soname -Wl,-input -Wl,$lib.exp  `test -n "$verstring" && echo -set_version	$verstring` -update_registry ${output_objdir}/so_locations -o $lib~
	  $rm $lib.exp'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-rpath $libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld" | grep -v "ld:"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld.*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  _LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-expect_unresolved ${wl}\*'
	 _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib ${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'

	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
	  _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	  # Commands to make compiler produce verbose output that lists
	  # what "hidden" libraries, object files and flags are used when
	  # linking a shared library.
	  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

	else
	  # FIXME: insert proper C++ library support
	  _LT_AC_TAGVAR(ld_shlibs, $1)=no
	fi
	;;
    esac
    ;;
  psos*)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  sunos4*)
    case $cc_basename in
      CC*)
	# Sun C++ 4.x
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      lcc*)
	# Lucid
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      *)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
    esac
    ;;
  solaris*)
    case $cc_basename in
      CC*)
	# Sun C++ 4.2, 5.x and Centerline C++
        _LT_AC_TAGVAR(archive_cmds_need_lc,$1)=yes
	_LT_AC_TAGVAR(no_undefined_flag, $1)=' -zdefs'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G${allow_undefined_flag}  -h$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	$CC -G${allow_undefined_flag}  ${wl}-M ${wl}$lib.exp -h$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
	_LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
	case $host_os in
	  solaris2.[[0-5]] | solaris2.[[0-5]].*) ;;
	  *)
	    # The C++ compiler is used as linker so we must use $wl
	    # flag to pass the commands to the underlying system
	    # linker. We must also pass each convience library through
	    # to the system linker between allextract/defaultextract.
	    # The C++ compiler will combine linker options so we
	    # cannot just pass the convience library names through
	    # without $wl.
	    # Supported since Solaris 2.6 (maybe 2.5.1?)
	    _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract'
	    ;;
	esac
	_LT_AC_TAGVAR(link_all_deplibs, $1)=yes

	output_verbose_link_cmd='echo'

	# Archives containing C++ object files must be created using
	# "CC -xar", where "CC" is the Sun C++ compiler.  This is
	# necessary to make sure instantiated templates are included
	# in the archive.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC -xar -o $oldlib $oldobjs'
	;;
      gcx*)
	# Green Hills C++ Compiler
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'

	# The C++ compiler must be used to create the archive.
	_LT_AC_TAGVAR(old_archive_cmds, $1)='$CC $LDFLAGS -archive -o $oldlib $oldobjs'
	;;
      *)
	# GNU C++ compiler with Solaris linker
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  _LT_AC_TAGVAR(no_undefined_flag, $1)=' ${wl}-z ${wl}defs'
	  if $CC --version | grep -v '^2\.7' > /dev/null; then
	    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -nostdlib $LDFLAGS $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'
	    _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
		$CC -shared -nostdlib ${wl}-M $wl$lib.exp -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	    # Commands to make compiler produce verbose output that lists
	    # what "hidden" libraries, object files and flags are used when
	    # linking a shared library.
	    output_verbose_link_cmd="$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep \"\-L\""
	  else
	    # g++ 2.7 appears to require `-G' NOT `-shared' on this
	    # platform.
	    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -G -nostdlib $LDFLAGS $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'
	    _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
		$CC -G -nostdlib ${wl}-M $wl$lib.exp -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	    # Commands to make compiler produce verbose output that lists
	    # what "hidden" libraries, object files and flags are used when
	    # linking a shared library.
	    output_verbose_link_cmd="$CC -G $CFLAGS -v conftest.$objext 2>&1 | grep \"\-L\""
	  fi

	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-R $wl$libdir'
	fi
	;;
    esac
    ;;
  sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[[01]].[[10]]* | unixware7* | sco3.2v5.0.[[024]]*)
    _LT_AC_TAGVAR(no_undefined_flag, $1)='${wl}-z,text'
    _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
    _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
    runpath_var='LD_RUN_PATH'

    case $cc_basename in
      CC*)
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
      *)
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
    esac
    ;;
  sysv5* | sco3.2v5* | sco5v6*)
    # Note: We can NOT use -z defs as we might desire, because we do not
    # link with -lc, and that would cause any symbols used from libc to
    # always be unresolved, which means just about no library would
    # ever link correctly.  If we're not using GNU ld we use -z text
    # though, which does catch some bad symbols but isn't as heavy-handed
    # as -z defs.
    # For security reasons, it is highly recommended that you always
    # use absolute paths for naming shared libraries, and exclude the
    # DT_RUNPATH tag from executables and libraries.  But doing so
    # requires that you compile everything twice, which is a pain.
    # So that behaviour is only enabled if SCOABSPATH is set to a
    # non-empty value in the environment.  Most likely only useful for
    # creating official distributions of packages.
    # This is a hack until libtool officially supports absolute path
    # names for shared libraries.
    _LT_AC_TAGVAR(no_undefined_flag, $1)='${wl}-z,text'
    _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-z,nodefs'
    _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
    _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
    _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=':'
    _LT_AC_TAGVAR(link_all_deplibs, $1)=yes
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-Bexport'
    runpath_var='LD_RUN_PATH'

    case $cc_basename in
      CC*)
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
      *)
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
    esac
    ;;
  tandem*)
    case $cc_basename in
      NCC*)
	# NonStop-UX NCC 3.20
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
      *)
	# FIXME: insert proper C++ library support
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	;;
    esac
    ;;
  vxworks*)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
  *)
    # FIXME: insert proper C++ library support
    _LT_AC_TAGVAR(ld_shlibs, $1)=no
    ;;
esac
AC_MSG_RESULT([$_LT_AC_TAGVAR(ld_shlibs, $1)])
test "$_LT_AC_TAGVAR(ld_shlibs, $1)" = no && can_build_shared=no

_LT_AC_TAGVAR(GCC, $1)="$GXX"
_LT_AC_TAGVAR(LD, $1)="$LD"

AC_LIBTOOL_POSTDEP_PREDEP($1)
AC_LIBTOOL_PROG_COMPILER_PIC($1)
AC_LIBTOOL_PROG_CC_C_O($1)
AC_LIBTOOL_SYS_HARD_LINK_LOCKS($1)
AC_LIBTOOL_PROG_LD_SHLIBS($1)
AC_LIBTOOL_SYS_DYNAMIC_LINKER($1)
AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH($1)

AC_LIBTOOL_CONFIG($1)

AC_LANG_POP
CC=$lt_save_CC
LDCXX=$LD
LD=$lt_save_LD
GCC=$lt_save_GCC
with_gnu_ldcxx=$with_gnu_ld
with_gnu_ld=$lt_save_with_gnu_ld
lt_cv_path_LDCXX=$lt_cv_path_LD
lt_cv_path_LD=$lt_save_path_LD
lt_cv_prog_gnu_ldcxx=$lt_cv_prog_gnu_ld
lt_cv_prog_gnu_ld=$lt_save_with_gnu_ld
])# AC_LIBTOOL_LANG_CXX_CONFIG

# AC_LIBTOOL_POSTDEP_PREDEP([TAGNAME])
# ------------------------------------
# Figure out "hidden" library dependencies from verbose
# compiler output when linking a shared library.
# Parse the compiler output and extract the necessary
# objects, libraries and library flags.
AC_DEFUN([AC_LIBTOOL_POSTDEP_PREDEP],[
dnl we can't use the lt_simple_compile_test_code here,
dnl because it contains code intended for an executable,
dnl not a library.  It's possible we should let each
dnl tag define a new lt_????_link_test_code variable,
dnl but it's only used here...
ifelse([$1],[],[cat > conftest.$ac_ext <<EOF
int a;
void foo (void) { a = 0; }
EOF
],[$1],[CXX],[cat > conftest.$ac_ext <<EOF
class Foo
{
public:
  Foo (void) { a = 0; }
private:
  int a;
};
EOF
],[$1],[F77],[cat > conftest.$ac_ext <<EOF
      subroutine foo
      implicit none
      integer*4 a
      a=0
      return
      end
EOF
],[$1],[GCJ],[cat > conftest.$ac_ext <<EOF
public class foo {
  private int a;
  public void bar (void) {
    a = 0;
  }
};
EOF
])
dnl Parse the compiler output and extract the necessary
dnl objects, libraries and library flags.
if AC_TRY_EVAL(ac_compile); then
  # Parse the compiler output and extract the necessary
  # objects, libraries and library flags.

  # Sentinel used to keep track of whether or not we are before
  # the conftest object file.
  pre_test_object_deps_done=no

  # The `*' in the case matches for architectures that use `case' in
  # $output_verbose_cmd can trigger glob expansion during the loop
  # eval without this substitution.
  output_verbose_link_cmd=`$echo "X$output_verbose_link_cmd" | $Xsed -e "$no_glob_subst"`

  for p in `eval $output_verbose_link_cmd`; do
    case $p in

    -L* | -R* | -l*)
       # Some compilers place space between "-{L,R}" and the path.
       # Remove the space.
       if test $p = "-L" \
	  || test $p = "-R"; then
	 prev=$p
	 continue
       else
	 prev=
       fi

       if test "$pre_test_object_deps_done" = no; then
	 case $p in
	 -L* | -R*)
	   # Internal compiler library paths should come after those
	   # provided the user.  The postdeps already come after the
	   # user supplied libs so there is no need to process them.
	   if test -z "$_LT_AC_TAGVAR(compiler_lib_search_path, $1)"; then
	     _LT_AC_TAGVAR(compiler_lib_search_path, $1)="${prev}${p}"
	   else
	     _LT_AC_TAGVAR(compiler_lib_search_path, $1)="${_LT_AC_TAGVAR(compiler_lib_search_path, $1)} ${prev}${p}"
	   fi
	   ;;
	 # The "-l" case would never come before the object being
	 # linked, so don't bother handling this case.
	 esac
       else
	 if test -z "$_LT_AC_TAGVAR(postdeps, $1)"; then
	   _LT_AC_TAGVAR(postdeps, $1)="${prev}${p}"
	 else
	   _LT_AC_TAGVAR(postdeps, $1)="${_LT_AC_TAGVAR(postdeps, $1)} ${prev}${p}"
	 fi
       fi
       ;;

    *.$objext)
       # This assumes that the test object file only shows up
       # once in the compiler output.
       if test "$p" = "conftest.$objext"; then
	 pre_test_object_deps_done=yes
	 continue
       fi

       if test "$pre_test_object_deps_done" = no; then
	 if test -z "$_LT_AC_TAGVAR(predep_objects, $1)"; then
	   _LT_AC_TAGVAR(predep_objects, $1)="$p"
	 else
	   _LT_AC_TAGVAR(predep_objects, $1)="$_LT_AC_TAGVAR(predep_objects, $1) $p"
	 fi
       else
	 if test -z "$_LT_AC_TAGVAR(postdep_objects, $1)"; then
	   _LT_AC_TAGVAR(postdep_objects, $1)="$p"
	 else
	   _LT_AC_TAGVAR(postdep_objects, $1)="$_LT_AC_TAGVAR(postdep_objects, $1) $p"
	 fi
       fi
       ;;

    *) ;; # Ignore the rest.

    esac
  done

  # Clean up.
  rm -f a.out a.exe
else
  echo "libtool.m4: error: problem compiling $1 test program"
fi

$rm -f confest.$objext

# PORTME: override above test on systems where it is broken
ifelse([$1],[CXX],
[case $host_os in
interix3*)
  # Interix 3.5 installs completely hosed .la files for C++, so rather than
  # hack all around it, let's just trust "g++" to DTRT.
  _LT_AC_TAGVAR(predep_objects,$1)=
  _LT_AC_TAGVAR(postdep_objects,$1)=
  _LT_AC_TAGVAR(postdeps,$1)=
  ;;

solaris*)
  case $cc_basename in
  CC*)
    # Adding this requires a known-good setup of shared libraries for
    # Sun compiler versions before 5.6, else PIC objects from an old
    # archive will be linked into the output, leading to subtle bugs.
    _LT_AC_TAGVAR(postdeps,$1)='-lCstd -lCrun'
    ;;
  esac
  ;;
esac
])

case " $_LT_AC_TAGVAR(postdeps, $1) " in
*" -lc "*) _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no ;;
esac
])# AC_LIBTOOL_POSTDEP_PREDEP

# AC_LIBTOOL_LANG_F77_CONFIG
# --------------------------
# Ensure that the configuration vars for the C compiler are
# suitably defined.  Those variables are subsequently used by
# AC_LIBTOOL_CONFIG to write the compiler configuration to `libtool'.
AC_DEFUN([AC_LIBTOOL_LANG_F77_CONFIG], [_LT_AC_LANG_F77_CONFIG(F77)])
AC_DEFUN([_LT_AC_LANG_F77_CONFIG],
[AC_REQUIRE([AC_PROG_F77])
AC_LANG_PUSH(Fortran 77)

_LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
_LT_AC_TAGVAR(allow_undefined_flag, $1)=
_LT_AC_TAGVAR(always_export_symbols, $1)=no
_LT_AC_TAGVAR(archive_expsym_cmds, $1)=
_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)=
_LT_AC_TAGVAR(hardcode_direct, $1)=no
_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)=
_LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)=
_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=
_LT_AC_TAGVAR(hardcode_minus_L, $1)=no
_LT_AC_TAGVAR(hardcode_automatic, $1)=no
_LT_AC_TAGVAR(module_cmds, $1)=
_LT_AC_TAGVAR(module_expsym_cmds, $1)=
_LT_AC_TAGVAR(link_all_deplibs, $1)=unknown
_LT_AC_TAGVAR(old_archive_cmds, $1)=$old_archive_cmds
_LT_AC_TAGVAR(no_undefined_flag, $1)=
_LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
_LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=no

# Source file extension for f77 test sources.
ac_ext=f

# Object file extension for compiled f77 test sources.
objext=o
_LT_AC_TAGVAR(objext, $1)=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="      subroutine t\n      return\n      end\n"

# Code to be used in simple link tests
lt_simple_link_test_code="      program t\n      end\n"

# ltmain only uses $CC for tagged configurations so make sure $CC is set.
_LT_AC_SYS_COMPILER

# save warnings/boilerplate of simple test code
_LT_COMPILER_BOILERPLATE
_LT_LINKER_BOILERPLATE

# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${F77-"f77"}
compiler=$CC
_LT_AC_TAGVAR(compiler, $1)=$CC
_LT_CC_BASENAME([$compiler])

AC_MSG_CHECKING([if libtool supports shared libraries])
AC_MSG_RESULT([$can_build_shared])

AC_MSG_CHECKING([whether to build shared libraries])
test "$can_build_shared" = "no" && enable_shared=no

# On AIX, shared libraries and static libraries use the same namespace, and
# are all built from PIC.
case $host_os in
aix3*)
  test "$enable_shared" = yes && enable_static=no
  if test -n "$RANLIB"; then
    archive_cmds="$archive_cmds~\$RANLIB \$lib"
    postinstall_cmds='$RANLIB $lib'
  fi
  ;;
aix4* | aix5*)
  if test "$host_cpu" != ia64 && test "$aix_use_runtimelinking" = no ; then
    test "$enable_shared" = yes && enable_static=no
  fi
  ;;
esac
AC_MSG_RESULT([$enable_shared])

AC_MSG_CHECKING([whether to build static libraries])
# Make sure either enable_shared or enable_static is yes.
test "$enable_shared" = yes || enable_static=yes
AC_MSG_RESULT([$enable_static])

_LT_AC_TAGVAR(GCC, $1)="$G77"
_LT_AC_TAGVAR(LD, $1)="$LD"

AC_LIBTOOL_PROG_COMPILER_PIC($1)
AC_LIBTOOL_PROG_CC_C_O($1)
AC_LIBTOOL_SYS_HARD_LINK_LOCKS($1)
AC_LIBTOOL_PROG_LD_SHLIBS($1)
AC_LIBTOOL_SYS_DYNAMIC_LINKER($1)
AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH($1)

AC_LIBTOOL_CONFIG($1)

AC_LANG_POP
CC="$lt_save_CC"
])# AC_LIBTOOL_LANG_F77_CONFIG


# AC_LIBTOOL_LANG_GCJ_CONFIG
# --------------------------
# Ensure that the configuration vars for the C compiler are
# suitably defined.  Those variables are subsequently used by
# AC_LIBTOOL_CONFIG to write the compiler configuration to `libtool'.
AC_DEFUN([AC_LIBTOOL_LANG_GCJ_CONFIG], [_LT_AC_LANG_GCJ_CONFIG(GCJ)])
AC_DEFUN([_LT_AC_LANG_GCJ_CONFIG],
[AC_LANG_SAVE

# Source file extension for Java test sources.
ac_ext=java

# Object file extension for compiled Java test sources.
objext=o
_LT_AC_TAGVAR(objext, $1)=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="class foo {}\n"

# Code to be used in simple link tests
lt_simple_link_test_code='public class conftest { public static void main(String[[]] argv) {}; }\n'

# ltmain only uses $CC for tagged configurations so make sure $CC is set.
_LT_AC_SYS_COMPILER

# save warnings/boilerplate of simple test code
_LT_COMPILER_BOILERPLATE
_LT_LINKER_BOILERPLATE

# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${GCJ-"gcj"}
compiler=$CC
_LT_AC_TAGVAR(compiler, $1)=$CC
_LT_CC_BASENAME([$compiler])

# GCJ did not exist at the time GCC didn't implicitly link libc in.
_LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no

_LT_AC_TAGVAR(old_archive_cmds, $1)=$old_archive_cmds

AC_LIBTOOL_PROG_COMPILER_NO_RTTI($1)
AC_LIBTOOL_PROG_COMPILER_PIC($1)
AC_LIBTOOL_PROG_CC_C_O($1)
AC_LIBTOOL_SYS_HARD_LINK_LOCKS($1)
AC_LIBTOOL_PROG_LD_SHLIBS($1)
AC_LIBTOOL_SYS_DYNAMIC_LINKER($1)
AC_LIBTOOL_PROG_LD_HARDCODE_LIBPATH($1)

AC_LIBTOOL_CONFIG($1)

AC_LANG_RESTORE
CC="$lt_save_CC"
])# AC_LIBTOOL_LANG_GCJ_CONFIG


# AC_LIBTOOL_LANG_RC_CONFIG
# -------------------------
# Ensure that the configuration vars for the Windows resource compiler are
# suitably defined.  Those variables are subsequently used by
# AC_LIBTOOL_CONFIG to write the compiler configuration to `libtool'.
AC_DEFUN([AC_LIBTOOL_LANG_RC_CONFIG], [_LT_AC_LANG_RC_CONFIG(RC)])
AC_DEFUN([_LT_AC_LANG_RC_CONFIG],
[AC_LANG_SAVE

# Source file extension for RC test sources.
ac_ext=rc

# Object file extension for compiled RC test sources.
objext=o
_LT_AC_TAGVAR(objext, $1)=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code='sample MENU { MENUITEM "&Soup", 100, CHECKED }\n'

# Code to be used in simple link tests
lt_simple_link_test_code="$lt_simple_compile_test_code"

# ltmain only uses $CC for tagged configurations so make sure $CC is set.
_LT_AC_SYS_COMPILER

# save warnings/boilerplate of simple test code
_LT_COMPILER_BOILERPLATE
_LT_LINKER_BOILERPLATE

# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${RC-"windres"}
compiler=$CC
_LT_AC_TAGVAR(compiler, $1)=$CC
_LT_CC_BASENAME([$compiler])
_LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)=yes

AC_LIBTOOL_CONFIG($1)

AC_LANG_RESTORE
CC="$lt_save_CC"
])# AC_LIBTOOL_LANG_RC_CONFIG


# AC_LIBTOOL_CONFIG([TAGNAME])
# ----------------------------
# If TAGNAME is not passed, then create an initial libtool script
# with a default configuration from the untagged config vars.  Otherwise
# add code to config.status for appending the configuration named by
# TAGNAME from the matching tagged config vars.
AC_DEFUN([AC_LIBTOOL_CONFIG],
[# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    _LT_AC_TAGVAR(compiler, $1) \
    _LT_AC_TAGVAR(CC, $1) \
    _LT_AC_TAGVAR(LD, $1) \
    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1) \
    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1) \
    _LT_AC_TAGVAR(lt_prog_compiler_static, $1) \
    _LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1) \
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1) \
    _LT_AC_TAGVAR(thread_safe_flag_spec, $1) \
    _LT_AC_TAGVAR(whole_archive_flag_spec, $1) \
    _LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1) \
    _LT_AC_TAGVAR(old_archive_cmds, $1) \
    _LT_AC_TAGVAR(old_archive_from_new_cmds, $1) \
    _LT_AC_TAGVAR(predep_objects, $1) \
    _LT_AC_TAGVAR(postdep_objects, $1) \
    _LT_AC_TAGVAR(predeps, $1) \
    _LT_AC_TAGVAR(postdeps, $1) \
    _LT_AC_TAGVAR(compiler_lib_search_path, $1) \
    _LT_AC_TAGVAR(archive_cmds, $1) \
    _LT_AC_TAGVAR(archive_expsym_cmds, $1) \
    _LT_AC_TAGVAR(postinstall_cmds, $1) \
    _LT_AC_TAGVAR(postuninstall_cmds, $1) \
    _LT_AC_TAGVAR(old_archive_from_expsyms_cmds, $1) \
    _LT_AC_TAGVAR(allow_undefined_flag, $1) \
    _LT_AC_TAGVAR(no_undefined_flag, $1) \
    _LT_AC_TAGVAR(export_symbols_cmds, $1) \
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1) \
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1) \
    _LT_AC_TAGVAR(hardcode_libdir_separator, $1) \
    _LT_AC_TAGVAR(hardcode_automatic, $1) \
    _LT_AC_TAGVAR(module_cmds, $1) \
    _LT_AC_TAGVAR(module_expsym_cmds, $1) \
    _LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1) \
    _LT_AC_TAGVAR(exclude_expsyms, $1) \
    _LT_AC_TAGVAR(include_expsyms, $1); do

    case $var in
    _LT_AC_TAGVAR(old_archive_cmds, $1) | \
    _LT_AC_TAGVAR(old_archive_from_new_cmds, $1) | \
    _LT_AC_TAGVAR(archive_cmds, $1) | \
    _LT_AC_TAGVAR(archive_expsym_cmds, $1) | \
    _LT_AC_TAGVAR(module_cmds, $1) | \
    _LT_AC_TAGVAR(module_expsym_cmds, $1) | \
    _LT_AC_TAGVAR(old_archive_from_expsyms_cmds, $1) | \
    _LT_AC_TAGVAR(export_symbols_cmds, $1) | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\[$]0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\[$]0 --fallback-echo"[$]/[$]0 --fallback-echo"/'`
    ;;
  esac

ifelse([$1], [],
  [cfgfile="${ofile}T"
  trap "$rm \"$cfgfile\"; exit 1" 1 2 15
  $rm -f "$cfgfile"
  AC_MSG_NOTICE([creating $ofile])],
  [cfgfile="$ofile"])

  cat <<__EOF__ >> "$cfgfile"
ifelse([$1], [],
[#! $SHELL

# `$echo "$cfgfile" | sed 's%^.*/%%'` - Provide generalized library-building support services.
# Generated automatically by $PROGRAM (GNU $PACKAGE $VERSION$TIMESTAMP)
# NOTE: Changes made to this file will be lost: look at ltmain.sh.
#
# Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001
# Free Software Foundation, Inc.
#
# This file is part of GNU Libtool:
# Originally by Gordon Matzigkeit <gord@gnu.ai.mit.edu>, 1996
#
# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2 of the License, or
# (at your option) any later version.
#
# This program is distributed in the hope that it will be useful, but
# WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
# General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA.
#
# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.

# A sed program that does not truncate output.
SED=$lt_SED

# Sed that helps us avoid accidentally triggering echo(1) options like -n.
Xsed="$SED -e 1s/^X//"

# The HP-UX ksh and POSIX shell print the target directory to stdout
# if CDPATH is set.
(unset CDPATH) >/dev/null 2>&1 && unset CDPATH

# The names of the tagged configurations supported by this script.
available_tags=

# ### BEGIN LIBTOOL CONFIG],
[# ### BEGIN LIBTOOL TAG CONFIG: $tagname])

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$_LT_AC_TAGVAR(archive_cmds_need_lc, $1)

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$_LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_[]_LT_AC_TAGVAR(compiler, $1)

# Is the compiler the GNU C compiler?
with_gcc=$_LT_AC_TAGVAR(GCC, $1)

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_[]_LT_AC_TAGVAR(LD, $1)

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_[]_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_[]_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_[]_LT_AC_TAGVAR(lt_cv_prog_compiler_c_o, $1)

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_[]_LT_AC_TAGVAR(lt_prog_compiler_static, $1)

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_[]_LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_[]_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_[]_LT_AC_TAGVAR(whole_archive_flag_spec, $1)

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_[]_LT_AC_TAGVAR(thread_safe_flag_spec, $1)

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_[]_LT_AC_TAGVAR(old_archive_cmds, $1)
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_[]_LT_AC_TAGVAR(old_archive_from_new_cmds, $1)

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_[]_LT_AC_TAGVAR(old_archive_from_expsyms_cmds, $1)

# Commands used to build and install a shared archive.
archive_cmds=$lt_[]_LT_AC_TAGVAR(archive_cmds, $1)
archive_expsym_cmds=$lt_[]_LT_AC_TAGVAR(archive_expsym_cmds, $1)
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_[]_LT_AC_TAGVAR(module_cmds, $1)
module_expsym_cmds=$lt_[]_LT_AC_TAGVAR(module_expsym_cmds, $1)

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_[]_LT_AC_TAGVAR(predep_objects, $1)

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_[]_LT_AC_TAGVAR(postdep_objects, $1)

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_[]_LT_AC_TAGVAR(predeps, $1)

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_[]_LT_AC_TAGVAR(postdeps, $1)

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_[]_LT_AC_TAGVAR(compiler_lib_search_path, $1)

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_[]_LT_AC_TAGVAR(allow_undefined_flag, $1)

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_[]_LT_AC_TAGVAR(no_undefined_flag, $1)

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$_LT_AC_TAGVAR(hardcode_action, $1)

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_[]_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_[]_LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_[]_LT_AC_TAGVAR(hardcode_libdir_separator, $1)

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$_LT_AC_TAGVAR(hardcode_direct, $1)

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$_LT_AC_TAGVAR(hardcode_minus_L, $1)

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$_LT_AC_TAGVAR(hardcode_shlibpath_var, $1)

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$_LT_AC_TAGVAR(hardcode_automatic, $1)

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$_LT_AC_TAGVAR(link_all_deplibs, $1)

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$_LT_AC_TAGVAR(fix_srcfile_path, $1)"

# Set to yes if exported symbols are required.
always_export_symbols=$_LT_AC_TAGVAR(always_export_symbols, $1)

# The commands to list exported symbols.
export_symbols_cmds=$lt_[]_LT_AC_TAGVAR(export_symbols_cmds, $1)

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_[]_LT_AC_TAGVAR(exclude_expsyms, $1)

# Symbols that must always be exported.
include_expsyms=$lt_[]_LT_AC_TAGVAR(include_expsyms, $1)

ifelse([$1],[],
[# ### END LIBTOOL CONFIG],
[# ### END LIBTOOL TAG CONFIG: $tagname])

__EOF__

ifelse([$1],[], [
  case $host_os in
  aix3*)
    cat <<\EOF >> "$cfgfile"

# AIX sometimes has problems with the GCC collect2 program.  For some
# reason, if we set the COLLECT_NAMES environment variable, the problems
# vanish in a puff of smoke.
if test "X${COLLECT_NAMES+set}" != Xset; then
  COLLECT_NAMES=
  export COLLECT_NAMES
fi
EOF
    ;;
  esac

  # We use sed instead of cat because bash on DJGPP gets confused if
  # if finds mixed CR/LF and LF-only lines.  Since sed operates in
  # text mode, it properly converts lines to CR/LF.  This bash problem
  # is reportedly fixed, but why not run on old versions too?
  sed '$q' "$ltmain" >> "$cfgfile" || (rm -f "$cfgfile"; exit 1)

  mv -f "$cfgfile" "$ofile" || \
    (rm -f "$ofile" && cp "$cfgfile" "$ofile" && rm -f "$cfgfile")
  chmod +x "$ofile"
])
else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi
])# AC_LIBTOOL_CONFIG


# AC_LIBTOOL_PROG_COMPILER_NO_RTTI([TAGNAME])
# -------------------------------------------
AC_DEFUN([AC_LIBTOOL_PROG_COMPILER_NO_RTTI],
[AC_REQUIRE([_LT_AC_SYS_COMPILER])dnl

_LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)=

if test "$GCC" = yes; then
  _LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)=' -fno-builtin'

  AC_LIBTOOL_COMPILER_OPTION([if $compiler supports -fno-rtti -fno-exceptions],
    lt_cv_prog_compiler_rtti_exceptions,
    [-fno-rtti -fno-exceptions], [],
    [_LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)="$_LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1) -fno-rtti -fno-exceptions"])
fi
])# AC_LIBTOOL_PROG_COMPILER_NO_RTTI


# AC_LIBTOOL_SYS_GLOBAL_SYMBOL_PIPE
# ---------------------------------
AC_DEFUN([AC_LIBTOOL_SYS_GLOBAL_SYMBOL_PIPE],
[AC_REQUIRE([AC_CANONICAL_HOST])
AC_REQUIRE([AC_PROG_NM])
AC_REQUIRE([AC_OBJEXT])
# Check for command to grab the raw symbol name followed by C symbol from nm.
AC_MSG_CHECKING([command to parse $NM output from $compiler object])
AC_CACHE_VAL([lt_cv_sys_global_symbol_pipe],
[
# These are sane defaults that work on at least a few old systems.
# [They come from Ultrix.  What could be older than Ultrix?!! ;)]

# Character class describing NM global symbol codes.
symcode='[[BCDEGRST]]'

# Regexp to match symbols that can be accessed directly from C.
sympat='\([[_A-Za-z]][[_A-Za-z0-9]]*\)'

# Transform an extracted symbol line into a proper C declaration
lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^. .* \(.*\)$/extern int \1;/p'"

# Transform an extracted symbol line into symbol name and symbol address
lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([[^ ]]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode \([[^ ]]*\) \([[^ ]]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"

# Define system-specific variables.
case $host_os in
aix*)
  symcode='[[BCDT]]'
  ;;
cygwin* | mingw* | pw32*)
  symcode='[[ABCDGISTW]]'
  ;;
hpux*) # Its linker distinguishes data from code symbols
  if test "$host_cpu" = ia64; then
    symcode='[[ABCDEGRST]]'
  fi
  lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^T .* \(.*\)$/extern int \1();/p' -e 's/^$symcode* .* \(.*\)$/extern char \1;/p'"
  lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([[^ ]]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode* \([[^ ]]*\) \([[^ ]]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"
  ;;
linux*)
  if test "$host_cpu" = ia64; then
    symcode='[[ABCDGIRSTW]]'
    lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^T .* \(.*\)$/extern int \1();/p' -e 's/^$symcode* .* \(.*\)$/extern char \1;/p'"
    lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([[^ ]]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode* \([[^ ]]*\) \([[^ ]]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"
  fi
  ;;
irix* | nonstopux*)
  symcode='[[BCDEGRST]]'
  ;;
osf*)
  symcode='[[BCDEGQRST]]'
  ;;
solaris*)
  symcode='[[BDRT]]'
  ;;
sco3.2v5*)
  symcode='[[DT]]'
  ;;
sysv4.2uw2*)
  symcode='[[DT]]'
  ;;
sysv5* | sco5v6* | unixware* | OpenUNIX*)
  symcode='[[ABDT]]'
  ;;
sysv4)
  symcode='[[DFNSTU]]'
  ;;
esac

# Handle CRLF in mingw tool chain
opt_cr=
case $build_os in
mingw*)
  opt_cr=`echo 'x\{0,1\}' | tr x '\015'` # option cr in regexp
  ;;
esac

# If we're using GNU nm, then use its standard symbol codes.
case `$NM -V 2>&1` in
*GNU* | *'with BFD'*)
  symcode='[[ABCDGIRSTW]]' ;;
esac

# Try without a prefix undercore, then with it.
for ac_symprfx in "" "_"; do

  # Transform symcode, sympat, and symprfx into a raw symbol and a C symbol.
  symxfrm="\\1 $ac_symprfx\\2 \\2"

  # Write the raw and C identifiers.
  lt_cv_sys_global_symbol_pipe="sed -n -e 's/^.*[[ 	]]\($symcode$symcode*\)[[ 	]][[ 	]]*$ac_symprfx$sympat$opt_cr$/$symxfrm/p'"

  # Check to see that the pipe works correctly.
  pipe_works=no

  rm -f conftest*
  cat > conftest.$ac_ext <<EOF
#ifdef __cplusplus
extern "C" {
#endif
char nm_test_var;
void nm_test_func(){}
#ifdef __cplusplus
}
#endif
int main(){nm_test_var='a';nm_test_func();return(0);}
EOF

  if AC_TRY_EVAL(ac_compile); then
    # Now try to grab the symbols.
    nlist=conftest.nm
    if AC_TRY_EVAL(NM conftest.$ac_objext \| $lt_cv_sys_global_symbol_pipe \> $nlist) && test -s "$nlist"; then
      # Try sorting and uniquifying the output.
      if sort "$nlist" | uniq > "$nlist"T; then
	mv -f "$nlist"T "$nlist"
      else
	rm -f "$nlist"T
      fi

      # Make sure that we snagged all the symbols we need.
      if grep ' nm_test_var$' "$nlist" >/dev/null; then
	if grep ' nm_test_func$' "$nlist" >/dev/null; then
	  cat <<EOF > conftest.$ac_ext
#ifdef __cplusplus
extern "C" {
#endif

EOF
	  # Now generate the symbol file.
	  eval "$lt_cv_sys_global_symbol_to_cdecl"' < "$nlist" | grep -v main >> conftest.$ac_ext'

	  cat <<EOF >> conftest.$ac_ext
#if defined (__STDC__) && __STDC__
# define lt_ptr_t void *
#else
# define lt_ptr_t char *
# define const
#endif

/* The mapping between symbol names and symbols. */
const struct {
  const char *name;
  lt_ptr_t address;
}
lt_preloaded_symbols[[]] =
{
EOF
	  $SED "s/^$symcode$symcode* \(.*\) \(.*\)$/  {\"\2\", (lt_ptr_t) \&\2},/" < "$nlist" | grep -v main >> conftest.$ac_ext
	  cat <<\EOF >> conftest.$ac_ext
  {0, (lt_ptr_t) 0}
};

#ifdef __cplusplus
}
#endif
EOF
	  # Now try linking the two files.
	  mv conftest.$ac_objext conftstm.$ac_objext
	  lt_save_LIBS="$LIBS"
	  lt_save_CFLAGS="$CFLAGS"
	  LIBS="conftstm.$ac_objext"
	  CFLAGS="$CFLAGS$_LT_AC_TAGVAR(lt_prog_compiler_no_builtin_flag, $1)"
	  if AC_TRY_EVAL(ac_link) && test -s conftest${ac_exeext}; then
	    pipe_works=yes
	  fi
	  LIBS="$lt_save_LIBS"
	  CFLAGS="$lt_save_CFLAGS"
	else
	  echo "cannot find nm_test_func in $nlist" >&AS_MESSAGE_LOG_FD
	fi
      else
	echo "cannot find nm_test_var in $nlist" >&AS_MESSAGE_LOG_FD
      fi
    else
      echo "cannot run $lt_cv_sys_global_symbol_pipe" >&AS_MESSAGE_LOG_FD
    fi
  else
    echo "$progname: failed program was:" >&AS_MESSAGE_LOG_FD
    cat conftest.$ac_ext >&5
  fi
  rm -f conftest* conftst*

  # Do not use the global_symbol_pipe unless it works.
  if test "$pipe_works" = yes; then
    break
  else
    lt_cv_sys_global_symbol_pipe=
  fi
done
])
if test -z "$lt_cv_sys_global_symbol_pipe"; then
  lt_cv_sys_global_symbol_to_cdecl=
fi
if test -z "$lt_cv_sys_global_symbol_pipe$lt_cv_sys_global_symbol_to_cdecl"; then
  AC_MSG_RESULT(failed)
else
  AC_MSG_RESULT(ok)
fi
]) # AC_LIBTOOL_SYS_GLOBAL_SYMBOL_PIPE


# AC_LIBTOOL_PROG_COMPILER_PIC([TAGNAME])
# ---------------------------------------
AC_DEFUN([AC_LIBTOOL_PROG_COMPILER_PIC],
[_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)=
_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
_LT_AC_TAGVAR(lt_prog_compiler_static, $1)=

AC_MSG_CHECKING([for $compiler option to produce PIC])
 ifelse([$1],[CXX],[
  # C++ specific cases for pic, static, wl, etc.
  if test "$GXX" = yes; then
    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-static'

    case $host_os in
    aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      fi
      ;;
    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-m68020 -resident32 -malways-restore-a4'
      ;;
    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;
    mingw* | os2* | pw32*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-DDLL_EXPORT'
      ;;
    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fno-common'
      ;;
    *djgpp*)
      # DJGPP does not support shared libraries at all
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
      ;;
    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;
    sysv4*MP*)
      if test -d /usr/nec; then
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=-Kconform_pic
      fi
      ;;
    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	;;
      *)
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fPIC'
	;;
      esac
      ;;
    *)
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fPIC'
      ;;
    esac
  else
    case $host_os in
      aix4* | aix5*)
	# All AIX code is PIC.
	if test "$host_cpu" = ia64; then
	  # AIX 5 now supports IA64 processor
	  _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
	else
	  _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-bnso -bI:/lib/syscalls.exp'
	fi
	;;
      chorus*)
	case $cc_basename in
	cxch68*)
	  # Green Hills C++ Compiler
	  # _LT_AC_TAGVAR(lt_prog_compiler_static, $1)="--no_auto_instantiation -u __main -u __premain -u _abort -r $COOL_DIR/lib/libOrb.a $MVME_DIR/lib/CC/libC.a $MVME_DIR/lib/classix/libcx.s.a"
	  ;;
	esac
	;;
       darwin*)
         # PIC is the default on this platform
         # Common symbols not allowed in MH_DYLIB files
         case $cc_basename in
           xlc*)
           _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-qnocommon'
           _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
           ;;
         esac
       ;;
      dgux*)
	case $cc_basename in
	  ec++*)
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	    ;;
	  ghcx*)
	    # Green Hills C++ Compiler
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-pic'
	    ;;
	  *)
	    ;;
	esac
	;;
      freebsd* | kfreebsd*-gnu | dragonfly*)
	# FreeBSD uses GNU C++
	;;
      hpux9* | hpux10* | hpux11*)
	case $cc_basename in
	  CC*)
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='${wl}-a ${wl}archive'
	    if test "$host_cpu" != ia64; then
	      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='+Z'
	    fi
	    ;;
	  aCC*)
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='${wl}-a ${wl}archive'
	    case $host_cpu in
	    hppa*64*|ia64*)
	      # +Z the default
	      ;;
	    *)
	      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='+Z'
	      ;;
	    esac
	    ;;
	  *)
	    ;;
	esac
	;;
      interix*)
	# This is c89, which is MS Visual C++ (no shared libs)
	# Anyone wants to do a port?
	;;
      irix5* | irix6* | nonstopux*)
	case $cc_basename in
	  CC*)
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
	    # CC pic flag -KPIC is the default.
	    ;;
	  *)
	    ;;
	esac
	;;
      linux*)
	case $cc_basename in
	  KCC*)
	    # KAI C++ Compiler
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='--backend -Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fPIC'
	    ;;
	  icpc* | ecpc*)
	    # Intel C++
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-static'
	    ;;
	  pgCC*)
	    # Portland Group C++ compiler.
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fpic'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
	    ;;
	  cxx*)
	    # Compaq C++
	    # Make sure the PIC flag is empty.  It appears that all Alpha
	    # Linux and Compaq Tru64 Unix objects are PIC.
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
	    ;;
	  *)
	    ;;
	esac
	;;
      lynxos*)
	;;
      m88k*)
	;;
      mvs*)
	case $cc_basename in
	  cxx*)
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-W c,exportall'
	    ;;
	  *)
	    ;;
	esac
	;;
      netbsd*)
	;;
      osf3* | osf4* | osf5*)
	case $cc_basename in
	  KCC*)
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='--backend -Wl,'
	    ;;
	  RCC*)
	    # Rational C++ 2.4.1
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-pic'
	    ;;
	  cxx*)
	    # Digital/Compaq C++
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    # Make sure the PIC flag is empty.  It appears that all Alpha
	    # Linux and Compaq Tru64 Unix objects are PIC.
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
	    ;;
	  *)
	    ;;
	esac
	;;
      psos*)
	;;
      solaris*)
	case $cc_basename in
	  CC*)
	    # Sun C++ 4.2, 5.x and Centerline C++
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Qoption ld '
	    ;;
	  gcx*)
	    # Green Hills C++ Compiler
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-PIC'
	    ;;
	  *)
	    ;;
	esac
	;;
      sunos4*)
	case $cc_basename in
	  CC*)
	    # Sun C++ 4.x
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-pic'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
	    ;;
	  lcc*)
	    # Lucid
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-pic'
	    ;;
	  *)
	    ;;
	esac
	;;
      tandem*)
	case $cc_basename in
	  NCC*)
	    # NonStop-UX NCC 3.20
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	    ;;
	  *)
	    ;;
	esac
	;;
      sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
	case $cc_basename in
	  CC*)
	    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
	    ;;
	esac
	;;
      vxworks*)
	;;
      *)
	_LT_AC_TAGVAR(lt_prog_compiler_can_build_shared, $1)=no
	;;
    esac
  fi
],
[
  if test "$GCC" = yes; then
    _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
    _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-static'

    case $host_os in
      aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      fi
      ;;

    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-m68020 -resident32 -malways-restore-a4'
      ;;

    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-DDLL_EXPORT'
      ;;

    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fno-common'
      ;;

    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;

    msdosdjgpp*)
      # Just because we use GCC doesn't mean we suddenly get shared libraries
      # on systems that don't support them.
      _LT_AC_TAGVAR(lt_prog_compiler_can_build_shared, $1)=no
      enable_shared=no
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=-Kconform_pic
      fi
      ;;

    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fPIC'
	;;
      esac
      ;;

    *)
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fPIC'
      ;;
    esac
  else
    # PORTME Check for flag to pass linker flags through the system compiler.
    case $host_os in
    aix*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      else
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-bnso -bI:/lib/syscalls.exp'
      fi
      ;;
      darwin*)
        # PIC is the default on this platform
        # Common symbols not allowed in MH_DYLIB files
       case $cc_basename in
         xlc*)
         _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-qnocommon'
         _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
         ;;
       esac
       ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-DDLL_EXPORT'
      ;;

    hpux9* | hpux10* | hpux11*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='+Z'
	;;
      esac
      # Is there a better lt_prog_compiler_static that works with the bundled CC?
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='${wl}-a ${wl}archive'
      ;;

    irix5* | irix6* | nonstopux*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      # PIC (with -KPIC) is the default.
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
      ;;

    newsos6)
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      ;;

    linux*)
      case $cc_basename in
      icc* | ecc*)
	_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-static'
        ;;
      pgcc* | pgf77* | pgf90* | pgf95*)
        # Portland Group compilers (*not* the Pentium gcc compiler,
	# which looks to be a dead project)
	_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-fpic'
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
        ;;
      ccc*)
        _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
        # All Alpha code is PIC.
        _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
        ;;
      esac
      ;;

    osf3* | osf4* | osf5*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      # All OSF/1 code is PIC.
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-non_shared'
      ;;

    solaris*)
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      case $cc_basename in
      f77* | f90* | f95*)
	_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Qoption ld ';;
      *)
	_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,';;
      esac
      ;;

    sunos4*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Qoption ld '
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-PIC'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      ;;

    sysv4 | sysv4.2uw2* | sysv4.3*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      ;;

    sysv4*MP*)
      if test -d /usr/nec ;then
	_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-Kconform_pic'
	_LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      fi
      ;;

    sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-KPIC'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      ;;

    unicos*)
      _LT_AC_TAGVAR(lt_prog_compiler_wl, $1)='-Wl,'
      _LT_AC_TAGVAR(lt_prog_compiler_can_build_shared, $1)=no
      ;;

    uts4*)
      _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)='-pic'
      _LT_AC_TAGVAR(lt_prog_compiler_static, $1)='-Bstatic'
      ;;

    *)
      _LT_AC_TAGVAR(lt_prog_compiler_can_build_shared, $1)=no
      ;;
    esac
  fi
])
AC_MSG_RESULT([$_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)])

#
# Check to make sure the PIC flag actually works.
#
if test -n "$_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)"; then
  AC_LIBTOOL_COMPILER_OPTION([if $compiler PIC flag $_LT_AC_TAGVAR(lt_prog_compiler_pic, $1) works],
    _LT_AC_TAGVAR(lt_prog_compiler_pic_works, $1),
    [$_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)ifelse([$1],[],[ -DPIC],[ifelse([$1],[CXX],[ -DPIC],[])])], [],
    [case $_LT_AC_TAGVAR(lt_prog_compiler_pic, $1) in
     "" | " "*) ;;
     *) _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=" $_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)" ;;
     esac],
    [_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
     _LT_AC_TAGVAR(lt_prog_compiler_can_build_shared, $1)=no])
fi
case $host_os in
  # For platforms which do not support PIC, -DPIC is meaningless:
  *djgpp*)
    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)=
    ;;
  *)
    _LT_AC_TAGVAR(lt_prog_compiler_pic, $1)="$_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)ifelse([$1],[],[ -DPIC],[ifelse([$1],[CXX],[ -DPIC],[])])"
    ;;
esac

#
# Check to make sure the static flag actually works.
#
wl=$_LT_AC_TAGVAR(lt_prog_compiler_wl, $1) eval lt_tmp_static_flag=\"$_LT_AC_TAGVAR(lt_prog_compiler_static, $1)\"
AC_LIBTOOL_LINKER_OPTION([if $compiler static flag $lt_tmp_static_flag works],
  _LT_AC_TAGVAR(lt_prog_compiler_static_works, $1),
  $lt_tmp_static_flag,
  [],
  [_LT_AC_TAGVAR(lt_prog_compiler_static, $1)=])
])


# AC_LIBTOOL_PROG_LD_SHLIBS([TAGNAME])
# ------------------------------------
# See if the linker supports building shared libraries.
AC_DEFUN([AC_LIBTOOL_PROG_LD_SHLIBS],
[AC_MSG_CHECKING([whether the $compiler linker ($LD) supports shared libraries])
ifelse([$1],[CXX],[
  _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  case $host_os in
  aix4* | aix5*)
    # If we're using GNU nm, then we don't want the "-C" option.
    # -C means demangle to AIX nm, but means don't demangle with GNU nm
    if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
      _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\[$]2 == "T") || (\[$]2 == "D") || (\[$]2 == "B")) && ([substr](\[$]3,1,1) != ".")) { print \[$]3 } }'\'' | sort -u > $export_symbols'
    else
      _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\[$]2 == "T") || (\[$]2 == "D") || (\[$]2 == "B")) && ([substr](\[$]3,1,1) != ".")) { print \[$]3 } }'\'' | sort -u > $export_symbols'
    fi
    ;;
  pw32*)
    _LT_AC_TAGVAR(export_symbols_cmds, $1)="$ltdll_cmds"
  ;;
  cygwin* | mingw*)
    _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[[BCDGRS]] /s/.* \([[^ ]]*\)/\1 DATA/;/^.* __nm__/s/^.* __nm__\([[^ ]]*\) [[^ ]]*/\1 DATA/;/^I /d;/^[[AITW]] /s/.* //'\'' | sort | uniq > $export_symbols'
  ;;
  *)
    _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  ;;
  esac
],[
  runpath_var=
  _LT_AC_TAGVAR(allow_undefined_flag, $1)=
  _LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=no
  _LT_AC_TAGVAR(archive_cmds, $1)=
  _LT_AC_TAGVAR(archive_expsym_cmds, $1)=
  _LT_AC_TAGVAR(old_archive_From_new_cmds, $1)=
  _LT_AC_TAGVAR(old_archive_from_expsyms_cmds, $1)=
  _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)=
  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
  _LT_AC_TAGVAR(thread_safe_flag_spec, $1)=
  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)=
  _LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)=
  _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=
  _LT_AC_TAGVAR(hardcode_direct, $1)=no
  _LT_AC_TAGVAR(hardcode_minus_L, $1)=no
  _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=unsupported
  _LT_AC_TAGVAR(link_all_deplibs, $1)=unknown
  _LT_AC_TAGVAR(hardcode_automatic, $1)=no
  _LT_AC_TAGVAR(module_cmds, $1)=
  _LT_AC_TAGVAR(module_expsym_cmds, $1)=
  _LT_AC_TAGVAR(always_export_symbols, $1)=no
  _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  # include_expsyms should be a list of space-separated symbols to be *always*
  # included in the symbol list
  _LT_AC_TAGVAR(include_expsyms, $1)=
  # exclude_expsyms can be an extended regexp of symbols to exclude
  # it will be wrapped by ` (' and `)$', so one must not match beginning or
  # end of line.  Example: `a|bc|.*d.*' will exclude the symbols `a' and `bc',
  # as well as any symbol that contains `d'.
  _LT_AC_TAGVAR(exclude_expsyms, $1)="_GLOBAL_OFFSET_TABLE_"
  # Although _GLOBAL_OFFSET_TABLE_ is a valid symbol C name, most a.out
  # platforms (ab)use it in PIC code, but their linkers get confused if
  # the symbol is explicitly referenced.  Since portable code cannot
  # rely on this symbol name, it's probably fine to never include it in
  # preloaded symbol tables.
  extract_expsyms_cmds=
  # Just being paranoid about ensuring that cc_basename is set.
  _LT_CC_BASENAME([$compiler])
  case $host_os in
  cygwin* | mingw* | pw32*)
    # FIXME: the MSVC++ port hasn't been tested in a loooong time
    # When not using gcc, we currently assume that we are using
    # Microsoft Visual C++.
    if test "$GCC" != yes; then
      with_gnu_ld=no
    fi
    ;;
  interix*)
    # we just hope/assume this is gcc and not c89 (= MSVC++)
    with_gnu_ld=yes
    ;;
  openbsd*)
    with_gnu_ld=no
    ;;
  esac

  _LT_AC_TAGVAR(ld_shlibs, $1)=yes
  if test "$with_gnu_ld" = yes; then
    # If archive_cmds runs LD, not CC, wlarc should be empty
    wlarc='${wl}'

    # Set some defaults for GNU ld with shared library support. These
    # are reset later if shared libraries are not supported. Putting them
    # here allows them to be overridden if necessary.
    runpath_var=LD_RUN_PATH
    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}--rpath ${wl}$libdir'
    _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}--export-dynamic'
    # ancient GNU ld didn't support --whole-archive et. al.
    if $LD --help 2>&1 | grep 'no-whole-archive' > /dev/null; then
	_LT_AC_TAGVAR(whole_archive_flag_spec, $1)="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
      else
  	_LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
    fi
    supports_anon_versioning=no
    case `$LD -v 2>/dev/null` in
      *\ [[01]].* | *\ 2.[[0-9]].* | *\ 2.10.*) ;; # catch versions < 2.11
      *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
      *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
      *\ 2.11.*) ;; # other 2.11 versions
      *) supports_anon_versioning=yes ;;
    esac

    # See if GNU ld supports shared libraries.
    case $host_os in
    aix3* | aix4* | aix5*)
      # On AIX/PPC, the GNU linker is very broken
      if test "$host_cpu" != ia64; then
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	cat <<EOF 1>&2

*** Warning: the GNU linker, at least up to release 2.9.1, is reported
*** to be unable to reliably create shared libraries on AIX.
*** Therefore, libtool is disabling shared libraries support.  If you
*** really care for shared libraries, you may want to modify your PATH
*** so that a non-GNU linker is found, and then restart.

EOF
      fi
      ;;

    amigaos*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes

      # Samuel A. Falvo II <kc5tja@dolphin.openprojects.net> reports
      # that the semantics of dynamic libraries on AmigaOS, at least up
      # to version 4, is to share data among multiple programs linked
      # with the same dynamic library.  Since this doesn't match the
      # behavior of shared libraries on other platforms, we can't use
      # them.
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
      ;;

    beos*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
	# Joseph Beckenbach <jrb3@best.com> says some releases of gcc
	# support --undefined.  This deserves some investigation.  FIXME
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      else
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;

    cygwin* | mingw* | pw32*)
      # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1) is actually meaningless,
      # as there is no search path for DLLs.
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
      _LT_AC_TAGVAR(always_export_symbols, $1)=no
      _LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=yes
      _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[[BCDGRS]] /s/.* \([[^ ]]*\)/\1 DATA/'\'' | $SED -e '\''/^[[AITW]] /s/.* //'\'' | sort | uniq > $export_symbols'

      if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
        _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
	# If the export-symbols file already is a .def file (1st line
	# is EXPORTS), use it as is; otherwise, prepend...
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	  cp $export_symbols $output_objdir/$soname.def;
	else
	  echo EXPORTS > $output_objdir/$soname.def;
	  cat $export_symbols >> $output_objdir/$soname.def;
	fi~
	$CC -shared $output_objdir/$soname.def $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      else
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;

    interix3*)
      _LT_AC_TAGVAR(hardcode_direct, $1)=no
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
      # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
      # Instead, shared libraries are loaded at an image base (0x10000000 by
      # default) and relocated if they conflict, which is a slow very memory
      # consuming and fragmenting process.  To avoid this, we pick a random,
      # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
      # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      ;;

    linux*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	tmp_addflag=
	case $cc_basename,$host_cpu in
	pgcc*)				# Portland Group C compiler
	  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag'
	  ;;
	pgf77* | pgf90* | pgf95*)	# Portland Group f77 and f90 compilers
	  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag -Mnomain' ;;
	ecc*,ia64* | icc*,ia64*)		# Intel C compiler on ia64
	  tmp_addflag=' -i_dynamic' ;;
	efc*,ia64* | ifort*,ia64*)	# Intel Fortran compiler on ia64
	  tmp_addflag=' -i_dynamic -nofor_main' ;;
	ifc* | ifort*)			# Intel Fortran compiler
	  tmp_addflag=' -nofor_main' ;;
	esac
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'

	if test $supports_anon_versioning = yes; then
	  _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $output_objdir/$libname.ver~
  cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
  $echo "local: *; };" >> $output_objdir/$libname.ver~
	  $CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
	fi
      else
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable $libobjs $deplibs $linker_flags -o $lib'
	wlarc=
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      fi
      ;;

    solaris*)
      if $LD -v 2>&1 | grep 'BFD 2\.8' > /dev/null; then
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	cat <<EOF 1>&2

*** Warning: The releases 2.8.* of the GNU linker cannot reliably
*** create shared libraries on Solaris systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.9.1 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

EOF
      elif $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX*)
      case `$LD -v 2>&1` in
        *\ [[01]].* | *\ 2.[[0-9]].* | *\ 2.1[[0-5]].*) 
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
	cat <<_LT_EOF 1>&2

*** Warning: Releases of the GNU linker prior to 2.16.91.0.3 can not
*** reliably create shared libraries on SCO systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.16.91.0.3 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

_LT_EOF
	;;
	*)
	  if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	    _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='`test -z "$SCOABSPATH" && echo ${wl}-rpath,$libdir`'
	    _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib'
	    _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname,-retain-symbols-file,$export_symbols -o $lib'
	  else
	    _LT_AC_TAGVAR(ld_shlibs, $1)=no
	  fi
	;;
      esac
      ;;

    sunos4*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -assert pure-text -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      wlarc=
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    *)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	_LT_AC_TAGVAR(ld_shlibs, $1)=no
      fi
      ;;
    esac

    if test "$_LT_AC_TAGVAR(ld_shlibs, $1)" = no; then
      runpath_var=
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)=
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)=
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)=
    fi
  else
    # PORTME fill in a description of your system's linker (not GNU ld)
    case $host_os in
    aix3*)
      _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
      _LT_AC_TAGVAR(always_export_symbols, $1)=yes
      _LT_AC_TAGVAR(archive_expsym_cmds, $1)='$LD -o $output_objdir/$soname $libobjs $deplibs $linker_flags -bE:$export_symbols -T512 -H512 -bM:SRE~$AR $AR_FLAGS $lib $output_objdir/$soname'
      # Note: this linker hardcodes the directories in LIBPATH if there
      # are no directories specified by -L.
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      if test "$GCC" = yes && test -z "$lt_prog_compiler_static"; then
	# Neither direct hardcoding nor static linking is supported with a
	# broken collect2.
	_LT_AC_TAGVAR(hardcode_direct, $1)=unsupported
      fi
      ;;

    aix4* | aix5*)
      if test "$host_cpu" = ia64; then
	# On IA64, the linker does run time linking by default, so we don't
	# have to do anything special.
	aix_use_runtimelinking=no
	exp_sym_flag='-Bexport'
	no_entry_flag=""
      else
	# If we're using GNU nm, then we don't want the "-C" option.
	# -C means demangle to AIX nm, but means don't demangle with GNU nm
	if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
	  _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\[$]2 == "T") || (\[$]2 == "D") || (\[$]2 == "B")) && ([substr](\[$]3,1,1) != ".")) { print \[$]3 } }'\'' | sort -u > $export_symbols'
	else
	  _LT_AC_TAGVAR(export_symbols_cmds, $1)='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\[$]2 == "T") || (\[$]2 == "D") || (\[$]2 == "B")) && ([substr](\[$]3,1,1) != ".")) { print \[$]3 } }'\'' | sort -u > $export_symbols'
	fi
	aix_use_runtimelinking=no

	# Test if we are trying to use run time linking or normal
	# AIX style linking. If -brtl is somewhere in LDFLAGS, we
	# need to do runtime linking.
	case $host_os in aix4.[[23]]|aix4.[[23]].*|aix5*)
	  for ld_flag in $LDFLAGS; do
  	  if (test $ld_flag = "-brtl" || test $ld_flag = "-Wl,-brtl"); then
  	    aix_use_runtimelinking=yes
  	    break
  	  fi
	  done
	  ;;
	esac

	exp_sym_flag='-bexport'
	no_entry_flag='-bnoentry'
      fi

      # When large executables or shared objects are built, AIX ld can
      # have problems creating the table of contents.  If linking a library
      # or program results in "error TOC overflow" add -mminimal-toc to
      # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
      # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

      _LT_AC_TAGVAR(archive_cmds, $1)=''
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=':'
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes

      if test "$GCC" = yes; then
	case $host_os in aix4.[[012]]|aix4.[[012]].*)
	# We only want to do this on AIX 4.2 and lower, the check
	# below for broken collect2 doesn't work under 4.3+
	  collect2name=`${CC} -print-prog-name=collect2`
	  if test -f "$collect2name" && \
  	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	  then
  	  # We have reworked collect2
  	  _LT_AC_TAGVAR(hardcode_direct, $1)=yes
	  else
  	  # We have old collect2
  	  _LT_AC_TAGVAR(hardcode_direct, $1)=unsupported
  	  # It fails to find uninstalled libraries when the uninstalled
  	  # path is not listed in the libpath.  Setting hardcode_minus_L
  	  # to unsupported forces relinking
  	  _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
  	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
  	  _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=
	  fi
	  ;;
	esac
	shared_flag='-shared'
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag="$shared_flag "'${wl}-G'
	fi
      else
	# not using gcc
	if test "$host_cpu" = ia64; then
  	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
  	# chokes on -Wl,-G. The following line is correct:
	  shared_flag='-G'
	else
	  if test "$aix_use_runtimelinking" = yes; then
	    shared_flag='${wl}-G'
	  else
	    shared_flag='${wl}-bM:SRE'
	  fi
	fi
      fi

      # It seems that -bexpall does not export symbols beginning with
      # underscore (_), so it is better to generate a list of symbols to export.
      _LT_AC_TAGVAR(always_export_symbols, $1)=yes
      if test "$aix_use_runtimelinking" = yes; then
	# Warning - without using the other runtime loading flags (-brtl),
	# -berok will link without error, but may produce a broken library.
	_LT_AC_TAGVAR(allow_undefined_flag, $1)='-berok'
       # Determine the default libpath from the value encoded in an empty executable.
       _LT_AC_SYS_LIBPATH_AIX
       _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-blibpath:$libdir:'"$aix_libpath"
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
       else
	if test "$host_cpu" = ia64; then
	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-R $libdir:/usr/lib:/lib'
	  _LT_AC_TAGVAR(allow_undefined_flag, $1)="-z nodefs"
	  _LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
	else
	 # Determine the default libpath from the value encoded in an empty executable.
	 _LT_AC_SYS_LIBPATH_AIX
	 _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-blibpath:$libdir:'"$aix_libpath"
	  # Warning - without using the other run time loading flags,
	  # -berok will link without error, but may produce a broken library.
	  _LT_AC_TAGVAR(no_undefined_flag, $1)=' ${wl}-bernotok'
	  _LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-berok'
	  # Exported symbols can be pulled into shared objects from archives
	  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='$convenience'
	  _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=yes
	  # This is similar to how AIX traditionally builds its shared libraries.
	  _LT_AC_TAGVAR(archive_expsym_cmds, $1)="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
	fi
      fi
      ;;

    amigaos*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      # see comment about different semantics on the GNU ld section
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
      ;;

    bsdi[[45]]*)
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)=-rdynamic
      ;;

    cygwin* | mingw* | pw32*)
      # When not using gcc, we currently assume that we are using
      # Microsoft Visual C++.
      # hardcode_libdir_flag_spec is actually meaningless, as there is
      # no search path for DLLs.
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)=' '
      _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
      # Tell ltmain to make .lib files, not .a files.
      libext=lib
      # Tell ltmain to make .dll files, not .so files.
      shrext_cmds=".dll"
      # FIXME: Setting linknames here is a bad hack.
      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -o $lib $libobjs $compiler_flags `echo "$deplibs" | $SED -e '\''s/ -lc$//'\''` -link -dll~linknames='
      # The linker will automatically build a .lib file if we build a DLL.
      _LT_AC_TAGVAR(old_archive_From_new_cmds, $1)='true'
      # FIXME: Should let the user specify the lib program.
      _LT_AC_TAGVAR(old_archive_cmds, $1)='lib /OUT:$oldlib$oldobjs$old_deplibs'
      _LT_AC_TAGVAR(fix_srcfile_path, $1)='`cygpath -w "$srcfile"`'
      _LT_AC_TAGVAR(enable_shared_with_static_runtimes, $1)=yes
      ;;

    darwin* | rhapsody*)
      case $host_os in
        rhapsody* | darwin1.[[012]])
         _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[[012]])
               _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
      esac
      _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
      _LT_AC_TAGVAR(hardcode_direct, $1)=no
      _LT_AC_TAGVAR(hardcode_automatic, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=unsupported
      _LT_AC_TAGVAR(whole_archive_flag_spec, $1)=''
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes
    if test "$GCC" = yes ; then
    	output_verbose_link_cmd='echo'
        _LT_AC_TAGVAR(archive_cmds, $1)='$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      _LT_AC_TAGVAR(module_cmds, $1)='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
      # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
      _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      _LT_AC_TAGVAR(module_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
    else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
         _LT_AC_TAGVAR(archive_cmds, $1)='$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
         _LT_AC_TAGVAR(module_cmds, $1)='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
         _LT_AC_TAGVAR(archive_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          _LT_AC_TAGVAR(module_expsym_cmds, $1)='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         _LT_AC_TAGVAR(ld_shlibs, $1)=no
          ;;
      esac
    fi
      ;;

    dgux*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    freebsd1*)
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
      ;;

    # FreeBSD 2.2.[012] allows us to include c++rt0.o to get C++ constructor
    # support.  Future versions do this automatically, but an explicit c++rt0.o
    # does not break anything, and helps significantly (at the cost of a little
    # extra space).
    freebsd2.2*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags /usr/lib/c++rt0.o'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    # Unfortunately, older versions of FreeBSD 2 do not have this feature.
    freebsd2*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    # FreeBSD 3 and greater uses gcc -shared to do shared libraries.
    freebsd* | kfreebsd*-gnu | dragonfly*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -o $lib $libobjs $deplibs $compiler_flags'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    hpux9*)
      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/$soname~$CC -shared -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $libobjs $deplibs $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$rm $output_objdir/$soname~$LD -b +b $install_libdir -o $output_objdir/$soname $libobjs $deplibs $linker_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}+b ${wl}$libdir'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes

      # hardcode_minus_L: Not really in the search PATH,
      # but as the default location of the library.
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
      ;;

    hpux10*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -b +h $soname +b $install_libdir -o $lib $libobjs $deplibs $linker_flags'
      fi
      if test "$with_gnu_ld" = no; then
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}+b ${wl}$libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	_LT_AC_TAGVAR(hardcode_direct, $1)=yes
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'

	# hardcode_minus_L: Not really in the search PATH,
	# but as the default location of the library.
	_LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      fi
      ;;

    hpux11*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	case $host_cpu in
	hppa*64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      else
	case $host_cpu in
	hppa*64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      fi
      if test "$with_gnu_ld" = no; then
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}+b ${wl}$libdir'
	_LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:

	case $host_cpu in
	hppa*64*|ia64*)
	  _LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)='+b $libdir'
	  _LT_AC_TAGVAR(hardcode_direct, $1)=no
	  _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
	  ;;
	*)
	  _LT_AC_TAGVAR(hardcode_direct, $1)=yes
	  _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'

	  # hardcode_minus_L: Not really in the search PATH,
	  # but as the default location of the library.
	  _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
	  ;;
	esac
      fi
      ;;

    irix5* | irix6* | nonstopux*)
      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -shared $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec_ld, $1)='-rpath $libdir'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'  # a.out
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -shared -o $lib $libobjs $deplibs $linker_flags'      # ELF
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    newsos6)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    openbsd*)
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-retain-symbols-file,$export_symbols'
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
	_LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-E'
      else
       case $host_os in
	 openbsd[[01]].* | openbsd2.[[0-7]] | openbsd2.[[0-7]].*)
	   _LT_AC_TAGVAR(archive_cmds, $1)='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
	   _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
	   ;;
	 *)
	   _LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	   _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath,$libdir'
	   ;;
       esac
      fi
      ;;

    os2*)
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      _LT_AC_TAGVAR(allow_undefined_flag, $1)=unsupported
      _LT_AC_TAGVAR(archive_cmds, $1)='$echo "LIBRARY $libname INITINSTANCE" > $output_objdir/$libname.def~$echo "DESCRIPTION \"$libname\"" >> $output_objdir/$libname.def~$echo DATA >> $output_objdir/$libname.def~$echo " SINGLE NONSHARED" >> $output_objdir/$libname.def~$echo EXPORTS >> $output_objdir/$libname.def~emxexp $libobjs >> $output_objdir/$libname.def~$CC -Zdll -Zcrtdll -o $lib $libobjs $deplibs $compiler_flags $output_objdir/$libname.def'
      _LT_AC_TAGVAR(old_archive_From_new_cmds, $1)='emximp -o $output_objdir/$libname.a $output_objdir/$libname.def'
      ;;

    osf3*)
      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-expect_unresolved ${wl}\*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' -expect_unresolved \*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
      ;;

    osf4* | osf5*)	# as osf3* with the addition of -msym flag
      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' ${wl}-expect_unresolved ${wl}\*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='${wl}-rpath ${wl}$libdir'
      else
	_LT_AC_TAGVAR(allow_undefined_flag, $1)=' -expect_unresolved \*'
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done; echo "-hidden">> $lib.exp~
	$LD -shared${allow_undefined_flag} -input $lib.exp $linker_flags $libobjs $deplibs -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib~$rm $lib.exp'

	# Both c and cxx compiler support -rpath directly
	_LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-rpath $libdir'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=:
      ;;

    solaris*)
      _LT_AC_TAGVAR(no_undefined_flag, $1)=' -z text'
      if test "$GCC" = yes; then
	wlarc='${wl}'
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	  $CC -shared ${wl}-M ${wl}$lib.exp ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags~$rm $lib.exp'
      else
	wlarc=''
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -G${allow_undefined_flag} -h $soname -o $lib $libobjs $deplibs $linker_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
  	$LD -G${allow_undefined_flag} -M $lib.exp -h $soname -o $lib $libobjs $deplibs $linker_flags~$rm $lib.exp'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-R$libdir'
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      case $host_os in
      solaris2.[[0-5]] | solaris2.[[0-5]].*) ;;
      *)
 	# The compiler driver will combine linker options so we
 	# cannot just pass the convience library names through
 	# without $wl, iff we do not link with $LD.
 	# Luckily, gcc supports the same syntax we need for Sun Studio.
 	# Supported since Solaris 2.6 (maybe 2.5.1?)
 	case $wlarc in
 	'')
 	  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='-z allextract$convenience -z defaultextract' ;;
 	*)
 	  _LT_AC_TAGVAR(whole_archive_flag_spec, $1)='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract' ;;
 	esac ;;
      esac
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes
      ;;

    sunos4*)
      if test "x$host_vendor" = xsequent; then
	# Use $CC to link under sequent, because it throws in some extra .o
	# files that make .init and .fini sections work.
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G ${wl}-h $soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -assert pure-text -Bstatic -o $lib $libobjs $deplibs $linker_flags'
      fi
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_direct, $1)=yes
      _LT_AC_TAGVAR(hardcode_minus_L, $1)=yes
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    sysv4)
      case $host_vendor in
	sni)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  _LT_AC_TAGVAR(hardcode_direct, $1)=yes # is this really true???
	;;
	siemens)
	  ## LD is ld it makes a PLAMLIB
	  ## CC just makes a GrossModule.
	  _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -o $lib $libobjs $deplibs $linker_flags'
	  _LT_AC_TAGVAR(reload_cmds, $1)='$CC -r -o $output$reload_objs'
	  _LT_AC_TAGVAR(hardcode_direct, $1)=no
        ;;
	motorola)
	  _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  _LT_AC_TAGVAR(hardcode_direct, $1)=no #Motorola manual says yes, but my tests say they lie
	;;
      esac
      runpath_var='LD_RUN_PATH'
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    sysv4.3*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='-Bexport'
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	_LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
	runpath_var=LD_RUN_PATH
	hardcode_runpath_var=yes
	_LT_AC_TAGVAR(ld_shlibs, $1)=yes
      fi
      ;;

    sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[[01]].[[10]]* | unixware7*)
      _LT_AC_TAGVAR(no_undefined_flag, $1)='${wl}-z,text'
      _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6*)
      # Note: We can NOT use -z defs as we might desire, because we do not
      # link with -lc, and that would cause any symbols used from libc to
      # always be unresolved, which means just about no library would
      # ever link correctly.  If we're not using GNU ld we use -z text
      # though, which does catch some bad symbols but isn't as heavy-handed
      # as -z defs.
      _LT_AC_TAGVAR(no_undefined_flag, $1)='${wl}-z,text'
      _LT_AC_TAGVAR(allow_undefined_flag, $1)='${wl}-z,nodefs'
      _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
      _LT_AC_TAGVAR(hardcode_libdir_separator, $1)=':'
      _LT_AC_TAGVAR(link_all_deplibs, $1)=yes
      _LT_AC_TAGVAR(export_dynamic_flag_spec, $1)='${wl}-Bexport'
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	_LT_AC_TAGVAR(archive_cmds, $1)='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	_LT_AC_TAGVAR(archive_expsym_cmds, $1)='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    uts4*)
      _LT_AC_TAGVAR(archive_cmds, $1)='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      _LT_AC_TAGVAR(hardcode_libdir_flag_spec, $1)='-L$libdir'
      _LT_AC_TAGVAR(hardcode_shlibpath_var, $1)=no
      ;;

    *)
      _LT_AC_TAGVAR(ld_shlibs, $1)=no
      ;;
    esac
  fi
])
AC_MSG_RESULT([$_LT_AC_TAGVAR(ld_shlibs, $1)])
test "$_LT_AC_TAGVAR(ld_shlibs, $1)" = no && can_build_shared=no

#
# Do we need to explicitly link libc?
#
case "x$_LT_AC_TAGVAR(archive_cmds_need_lc, $1)" in
x|xyes)
  # Assume -lc should be added
  _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=yes

  if test "$enable_shared" = yes && test "$GCC" = yes; then
    case $_LT_AC_TAGVAR(archive_cmds, $1) in
    *'~'*)
      # FIXME: we may have to deal with multi-command sequences.
      ;;
    '$CC '*)
      # Test whether the compiler implicitly links with -lc since on some
      # systems, -lgcc has to come before -lc. If gcc already passes -lc
      # to ld, don't add -lc before -lgcc.
      AC_MSG_CHECKING([whether -lc should be explicitly linked in])
      $rm conftest*
      printf "$lt_simple_compile_test_code" > conftest.$ac_ext

      if AC_TRY_EVAL(ac_compile) 2>conftest.err; then
        soname=conftest
        lib=conftest
        libobjs=conftest.$ac_objext
        deplibs=
        wl=$_LT_AC_TAGVAR(lt_prog_compiler_wl, $1)
	pic_flag=$_LT_AC_TAGVAR(lt_prog_compiler_pic, $1)
        compiler_flags=-v
        linker_flags=-v
        verstring=
        output_objdir=.
        libname=conftest
        lt_save_allow_undefined_flag=$_LT_AC_TAGVAR(allow_undefined_flag, $1)
        _LT_AC_TAGVAR(allow_undefined_flag, $1)=
        if AC_TRY_EVAL(_LT_AC_TAGVAR(archive_cmds, $1) 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1)
        then
	  _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=no
        else
	  _LT_AC_TAGVAR(archive_cmds_need_lc, $1)=yes
        fi
        _LT_AC_TAGVAR(allow_undefined_flag, $1)=$lt_save_allow_undefined_flag
      else
        cat conftest.err 1>&5
      fi
      $rm conftest*
      AC_MSG_RESULT([$_LT_AC_TAGVAR(archive_cmds_need_lc, $1)])
      ;;
    esac
  fi
  ;;
esac
])# AC_LIBTOOL_PROG_LD_SHLIBS


# _LT_AC_FILE_LTDLL_C
# -------------------
# Be careful that the start marker always follows a newline.
AC_DEFUN([_LT_AC_FILE_LTDLL_C], [
# /* ltdll.c starts here */
# #define WIN32_LEAN_AND_MEAN
# #include <windows.h>
# #undef WIN32_LEAN_AND_MEAN
# #include <stdio.h>
#
# #ifndef __CYGWIN__
# #  ifdef __CYGWIN32__
# #    define __CYGWIN__ __CYGWIN32__
# #  endif
# #endif
#
# #ifdef __cplusplus
# extern "C" {
# #endif
# BOOL APIENTRY DllMain (HINSTANCE hInst, DWORD reason, LPVOID reserved);
# #ifdef __cplusplus
# }
# #endif
#
# #ifdef __CYGWIN__
# #include <cygwin/cygwin_dll.h>
# DECLARE_CYGWIN_DLL( DllMain );
# #endif
# HINSTANCE __hDllInstance_base;
#
# BOOL APIENTRY
# DllMain (HINSTANCE hInst, DWORD reason, LPVOID reserved)
# {
#   __hDllInstance_base = hInst;
#   return TRUE;
# }
# /* ltdll.c ends here */
])# _LT_AC_FILE_LTDLL_C


# _LT_AC_TAGVAR(VARNAME, [TAGNAME])
# ---------------------------------
AC_DEFUN([_LT_AC_TAGVAR], [ifelse([$2], [], [$1], [$1_$2])])


# old names
AC_DEFUN([AM_PROG_LIBTOOL],   [AC_PROG_LIBTOOL])
AC_DEFUN([AM_ENABLE_SHARED],  [AC_ENABLE_SHARED($@)])
AC_DEFUN([AM_ENABLE_STATIC],  [AC_ENABLE_STATIC($@)])
AC_DEFUN([AM_DISABLE_SHARED], [AC_DISABLE_SHARED($@)])
AC_DEFUN([AM_DISABLE_STATIC], [AC_DISABLE_STATIC($@)])
AC_DEFUN([AM_PROG_LD],        [AC_PROG_LD])
AC_DEFUN([AM_PROG_NM],        [AC_PROG_NM])

# This is just to silence aclocal about the macro not being used
ifelse([AC_DISABLE_FAST_INSTALL])

AC_DEFUN([LT_AC_PROG_GCJ],
[AC_CHECK_TOOL(GCJ, gcj, no)
  test "x${GCJFLAGS+set}" = xset || GCJFLAGS="-g -O2"
  AC_SUBST(GCJFLAGS)
])

AC_DEFUN([LT_AC_PROG_RC],
[AC_CHECK_TOOL(RC, windres, no)
])

# NOTE: This macro has been submitted for inclusion into   #
#  GNU Autoconf as AC_PROG_SED.  When it is available in   #
#  a released version of Autoconf we should remove this    #
#  macro and use it instead.                               #
# LT_AC_PROG_SED
# --------------
# Check for a fully-functional sed program, that truncates
# as few characters as possible.  Prefer GNU sed if found.
AC_DEFUN([LT_AC_PROG_SED],
[AC_MSG_CHECKING([for a sed that does not truncate output])
AC_CACHE_VAL(lt_cv_path_SED,
[# Loop through the user's path and test for sed and gsed.
# Then use that list of sed's as ones to test for truncation.
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for lt_ac_prog in sed gsed; do
    for ac_exec_ext in '' $ac_executable_extensions; do
      if $as_executable_p "$as_dir/$lt_ac_prog$ac_exec_ext"; then
        lt_ac_sed_list="$lt_ac_sed_list $as_dir/$lt_ac_prog$ac_exec_ext"
      fi
    done
  done
done
lt_ac_max=0
lt_ac_count=0
# Add /usr/xpg4/bin/sed as it is typically found on Solaris
# along with /bin/sed that truncates output.
for lt_ac_sed in $lt_ac_sed_list /usr/xpg4/bin/sed; do
  test ! -f $lt_ac_sed && continue
  cat /dev/null > conftest.in
  lt_ac_count=0
  echo $ECHO_N "0123456789$ECHO_C" >conftest.in
  # Check for GNU sed and select it if it is found.
  if "$lt_ac_sed" --version 2>&1 < /dev/null | grep 'GNU' > /dev/null; then
    lt_cv_path_SED=$lt_ac_sed
    break
  fi
  while true; do
    cat conftest.in conftest.in >conftest.tmp
    mv conftest.tmp conftest.in
    cp conftest.in conftest.nl
    echo >>conftest.nl
    $lt_ac_sed -e 's/a$//' < conftest.nl >conftest.out || break
    cmp -s conftest.out conftest.nl || break
    # 10000 chars as input seems more than enough
    test $lt_ac_count -gt 10 && break
    lt_ac_count=`expr $lt_ac_count + 1`
    if test $lt_ac_count -gt $lt_ac_max; then
      lt_ac_max=$lt_ac_count
      lt_cv_path_SED=$lt_ac_sed
    fi
  done
done
])
SED=$lt_cv_path_SED
AC_MSG_RESULT([$SED])
])

# Copyright (C) 2002, 2003, 2005, 2006  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# AM_AUTOMAKE_VERSION(VERSION)
# ----------------------------
# Automake X.Y traces this macro to ensure aclocal.m4 has been
# generated from the m4 files accompanying Automake X.Y.
# (This private macro should not be called outside this file.)
AC_DEFUN([AM_AUTOMAKE_VERSION],
[am__api_version='1.10'
dnl Some users find AM_AUTOMAKE_VERSION and mistake it for a way to
dnl require some minimum version.  Point them to the right macro.
m4_if([$1], [1.10], [],
      [AC_FATAL([Do not call $0, use AM_INIT_AUTOMAKE([$1]).])])dnl
])

# _AM_AUTOCONF_VERSION(VERSION)
# -----------------------------
# aclocal traces this macro to find the Autoconf version.
# This is a private macro too.  Using m4_define simplifies
# the logic in aclocal, which can simply ignore this definition.
m4_define([_AM_AUTOCONF_VERSION], [])

# AM_SET_CURRENT_AUTOMAKE_VERSION
# -------------------------------
# Call AM_AUTOMAKE_VERSION and AM_AUTOMAKE_VERSION so they can be traced.
# This function is AC_REQUIREd by AC_INIT_AUTOMAKE.
AC_DEFUN([AM_SET_CURRENT_AUTOMAKE_VERSION],
[AM_AUTOMAKE_VERSION([1.10])dnl
_AM_AUTOCONF_VERSION(m4_PACKAGE_VERSION)])

# AM_AUX_DIR_EXPAND                                         -*- Autoconf -*-

# Copyright (C) 2001, 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# For projects using AC_CONFIG_AUX_DIR([foo]), Autoconf sets
# $ac_aux_dir to `$srcdir/foo'.  In other projects, it is set to
# `$srcdir', `$srcdir/..', or `$srcdir/../..'.
#
# Of course, Automake must honor this variable whenever it calls a
# tool from the auxiliary directory.  The problem is that $srcdir (and
# therefore $ac_aux_dir as well) can be either absolute or relative,
# depending on how configure is run.  This is pretty annoying, since
# it makes $ac_aux_dir quite unusable in subdirectories: in the top
# source directory, any form will work fine, but in subdirectories a
# relative path needs to be adjusted first.
#
# $ac_aux_dir/missing
#    fails when called from a subdirectory if $ac_aux_dir is relative
# $top_srcdir/$ac_aux_dir/missing
#    fails if $ac_aux_dir is absolute,
#    fails when called from a subdirectory in a VPATH build with
#          a relative $ac_aux_dir
#
# The reason of the latter failure is that $top_srcdir and $ac_aux_dir
# are both prefixed by $srcdir.  In an in-source build this is usually
# harmless because $srcdir is `.', but things will broke when you
# start a VPATH build or use an absolute $srcdir.
#
# So we could use something similar to $top_srcdir/$ac_aux_dir/missing,
# iff we strip the leading $srcdir from $ac_aux_dir.  That would be:
#   am_aux_dir='\$(top_srcdir)/'`expr "$ac_aux_dir" : "$srcdir//*\(.*\)"`
# and then we would define $MISSING as
#   MISSING="\${SHELL} $am_aux_dir/missing"
# This will work as long as MISSING is not called from configure, because
# unfortunately $(top_srcdir) has no meaning in configure.
# However there are other variables, like CC, which are often used in
# configure, and could therefore not use this "fixed" $ac_aux_dir.
#
# Another solution, used here, is to always expand $ac_aux_dir to an
# absolute PATH.  The drawback is that using absolute paths prevent a
# configured tree to be moved without reconfiguration.

AC_DEFUN([AM_AUX_DIR_EXPAND],
[dnl Rely on autoconf to set up CDPATH properly.
AC_PREREQ([2.50])dnl
# expand $ac_aux_dir to an absolute path
am_aux_dir=`cd $ac_aux_dir && pwd`
])

# AM_CONDITIONAL                                            -*- Autoconf -*-

# Copyright (C) 1997, 2000, 2001, 2003, 2004, 2005, 2006
# Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 8

# AM_CONDITIONAL(NAME, SHELL-CONDITION)
# -------------------------------------
# Define a conditional.
AC_DEFUN([AM_CONDITIONAL],
[AC_PREREQ(2.52)dnl
 ifelse([$1], [TRUE],  [AC_FATAL([$0: invalid condition: $1])],
	[$1], [FALSE], [AC_FATAL([$0: invalid condition: $1])])dnl
AC_SUBST([$1_TRUE])dnl
AC_SUBST([$1_FALSE])dnl
_AM_SUBST_NOTMAKE([$1_TRUE])dnl
_AM_SUBST_NOTMAKE([$1_FALSE])dnl
if $2; then
  $1_TRUE=
  $1_FALSE='#'
else
  $1_TRUE='#'
  $1_FALSE=
fi
AC_CONFIG_COMMANDS_PRE(
[if test -z "${$1_TRUE}" && test -z "${$1_FALSE}"; then
  AC_MSG_ERROR([[conditional "$1" was never defined.
Usually this means the macro was only invoked conditionally.]])
fi])])

# Copyright (C) 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006
# Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 9

# There are a few dirty hacks below to avoid letting `AC_PROG_CC' be
# written in clear, in which case automake, when reading aclocal.m4,
# will think it sees a *use*, and therefore will trigger all it's
# C support machinery.  Also note that it means that autoscan, seeing
# CC etc. in the Makefile, will ask for an AC_PROG_CC use...


# _AM_DEPENDENCIES(NAME)
# ----------------------
# See how the compiler implements dependency checking.
# NAME is "CC", "CXX", "GCJ", or "OBJC".
# We try a few techniques and use that to set a single cache variable.
#
# We don't AC_REQUIRE the corresponding AC_PROG_CC since the latter was
# modified to invoke _AM_DEPENDENCIES(CC); we would have a circular
# dependency, and given that the user is not expected to run this macro,
# just rely on AC_PROG_CC.
AC_DEFUN([_AM_DEPENDENCIES],
[AC_REQUIRE([AM_SET_DEPDIR])dnl
AC_REQUIRE([AM_OUTPUT_DEPENDENCY_COMMANDS])dnl
AC_REQUIRE([AM_MAKE_INCLUDE])dnl
AC_REQUIRE([AM_DEP_TRACK])dnl

ifelse([$1], CC,   [depcc="$CC"   am_compiler_list=],
       [$1], CXX,  [depcc="$CXX"  am_compiler_list=],
       [$1], OBJC, [depcc="$OBJC" am_compiler_list='gcc3 gcc'],
       [$1], UPC,  [depcc="$UPC"  am_compiler_list=],
       [$1], GCJ,  [depcc="$GCJ"  am_compiler_list='gcc3 gcc'],
                   [depcc="$$1"   am_compiler_list=])

AC_CACHE_CHECK([dependency style of $depcc],
               [am_cv_$1_dependencies_compiler_type],
[if test -z "$AMDEP_TRUE" && test -f "$am_depcomp"; then
  # We make a subdir and do the tests there.  Otherwise we can end up
  # making bogus files that we don't know about and never remove.  For
  # instance it was reported that on HP-UX the gcc test will end up
  # making a dummy file named `D' -- because `-MD' means `put the output
  # in D'.
  mkdir conftest.dir
  # Copy depcomp to subdir because otherwise we won't find it if we're
  # using a relative directory.
  cp "$am_depcomp" conftest.dir
  cd conftest.dir
  # We will build objects and dependencies in a subdirectory because
  # it helps to detect inapplicable dependency modes.  For instance
  # both Tru64's cc and ICC support -MD to output dependencies as a
  # side effect of compilation, but ICC will put the dependencies in
  # the current directory while Tru64 will put them in the object
  # directory.
  mkdir sub

  am_cv_$1_dependencies_compiler_type=none
  if test "$am_compiler_list" = ""; then
     am_compiler_list=`sed -n ['s/^#*\([a-zA-Z0-9]*\))$/\1/p'] < ./depcomp`
  fi
  for depmode in $am_compiler_list; do
    # Setup a source with many dependencies, because some compilers
    # like to wrap large dependency lists on column 80 (with \), and
    # we should not choose a depcomp mode which is confused by this.
    #
    # We need to recreate these files for each test, as the compiler may
    # overwrite some of them when testing with obscure command lines.
    # This happens at least with the AIX C compiler.
    : > sub/conftest.c
    for i in 1 2 3 4 5 6; do
      echo '#include "conftst'$i'.h"' >> sub/conftest.c
      # Using `: > sub/conftst$i.h' creates only sub/conftst1.h with
      # Solaris 8's {/usr,}/bin/sh.
      touch sub/conftst$i.h
    done
    echo "${am__include} ${am__quote}sub/conftest.Po${am__quote}" > confmf

    case $depmode in
    nosideeffect)
      # after this tag, mechanisms are not by side-effect, so they'll
      # only be used when explicitly requested
      if test "x$enable_dependency_tracking" = xyes; then
	continue
      else
	break
      fi
      ;;
    none) break ;;
    esac
    # We check with `-c' and `-o' for the sake of the "dashmstdout"
    # mode.  It turns out that the SunPro C++ compiler does not properly
    # handle `-M -o', and we need to detect this.
    if depmode=$depmode \
       source=sub/conftest.c object=sub/conftest.${OBJEXT-o} \
       depfile=sub/conftest.Po tmpdepfile=sub/conftest.TPo \
       $SHELL ./depcomp $depcc -c -o sub/conftest.${OBJEXT-o} sub/conftest.c \
         >/dev/null 2>conftest.err &&
       grep sub/conftst1.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftst6.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftest.${OBJEXT-o} sub/conftest.Po > /dev/null 2>&1 &&
       ${MAKE-make} -s -f confmf > /dev/null 2>&1; then
      # icc doesn't choke on unknown options, it will just issue warnings
      # or remarks (even with -Werror).  So we grep stderr for any message
      # that says an option was ignored or not supported.
      # When given -MP, icc 7.0 and 7.1 complain thusly:
      #   icc: Command line warning: ignoring option '-M'; no argument required
      # The diagnosis changed in icc 8.0:
      #   icc: Command line remark: option '-MP' not supported
      if (grep 'ignoring option' conftest.err ||
          grep 'not supported' conftest.err) >/dev/null 2>&1; then :; else
        am_cv_$1_dependencies_compiler_type=$depmode
        break
      fi
    fi
  done

  cd ..
  rm -rf conftest.dir
else
  am_cv_$1_dependencies_compiler_type=none
fi
])
AC_SUBST([$1DEPMODE], [depmode=$am_cv_$1_dependencies_compiler_type])
AM_CONDITIONAL([am__fastdep$1], [
  test "x$enable_dependency_tracking" != xno \
  && test "$am_cv_$1_dependencies_compiler_type" = gcc3])
])


# AM_SET_DEPDIR
# -------------
# Choose a directory name for dependency files.
# This macro is AC_REQUIREd in _AM_DEPENDENCIES
AC_DEFUN([AM_SET_DEPDIR],
[AC_REQUIRE([AM_SET_LEADING_DOT])dnl
AC_SUBST([DEPDIR], ["${am__leading_dot}deps"])dnl
])


# AM_DEP_TRACK
# ------------
AC_DEFUN([AM_DEP_TRACK],
[AC_ARG_ENABLE(dependency-tracking,
[  --disable-dependency-tracking  speeds up one-time build
  --enable-dependency-tracking   do not reject slow dependency extractors])
if test "x$enable_dependency_tracking" != xno; then
  am_depcomp="$ac_aux_dir/depcomp"
  AMDEPBACKSLASH='\'
fi
AM_CONDITIONAL([AMDEP], [test "x$enable_dependency_tracking" != xno])
AC_SUBST([AMDEPBACKSLASH])dnl
_AM_SUBST_NOTMAKE([AMDEPBACKSLASH])dnl
])

# Generate code to set up dependency tracking.              -*- Autoconf -*-

# Copyright (C) 1999, 2000, 2001, 2002, 2003, 2004, 2005
# Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

#serial 3

# _AM_OUTPUT_DEPENDENCY_COMMANDS
# ------------------------------
AC_DEFUN([_AM_OUTPUT_DEPENDENCY_COMMANDS],
[for mf in $CONFIG_FILES; do
  # Strip MF so we end up with the name of the file.
  mf=`echo "$mf" | sed -e 's/:.*$//'`
  # Check whether this is an Automake generated Makefile or not.
  # We used to match only the files named `Makefile.in', but
  # some people rename them; so instead we look at the file content.
  # Grep'ing the first line is not enough: some people post-process
  # each Makefile.in and add a new line on top of each file to say so.
  # Grep'ing the whole file is not good either: AIX grep has a line
  # limit of 2048, but all sed's we know have understand at least 4000.
  if sed 10q "$mf" | grep '^#.*generated by automake' > /dev/null 2>&1; then
    dirpart=`AS_DIRNAME("$mf")`
  else
    continue
  fi
  # Extract the definition of DEPDIR, am__include, and am__quote
  # from the Makefile without running `make'.
  DEPDIR=`sed -n 's/^DEPDIR = //p' < "$mf"`
  test -z "$DEPDIR" && continue
  am__include=`sed -n 's/^am__include = //p' < "$mf"`
  test -z "am__include" && continue
  am__quote=`sed -n 's/^am__quote = //p' < "$mf"`
  # When using ansi2knr, U may be empty or an underscore; expand it
  U=`sed -n 's/^U = //p' < "$mf"`
  # Find all dependency output files, they are included files with
  # $(DEPDIR) in their names.  We invoke sed twice because it is the
  # simplest approach to changing $(DEPDIR) to its actual value in the
  # expansion.
  for file in `sed -n "
    s/^$am__include $am__quote\(.*(DEPDIR).*\)$am__quote"'$/\1/p' <"$mf" | \
       sed -e 's/\$(DEPDIR)/'"$DEPDIR"'/g' -e 's/\$U/'"$U"'/g'`; do
    # Make sure the directory exists.
    test -f "$dirpart/$file" && continue
    fdir=`AS_DIRNAME(["$file"])`
    AS_MKDIR_P([$dirpart/$fdir])
    # echo "creating $dirpart/$file"
    echo '# dummy' > "$dirpart/$file"
  done
done
])# _AM_OUTPUT_DEPENDENCY_COMMANDS


# AM_OUTPUT_DEPENDENCY_COMMANDS
# -----------------------------
# This macro should only be invoked once -- use via AC_REQUIRE.
#
# This code is only required when automatic dependency tracking
# is enabled.  FIXME.  This creates each `.P' file that we will
# need in order to bootstrap the dependency handling code.
AC_DEFUN([AM_OUTPUT_DEPENDENCY_COMMANDS],
[AC_CONFIG_COMMANDS([depfiles],
     [test x"$AMDEP_TRUE" != x"" || _AM_OUTPUT_DEPENDENCY_COMMANDS],
     [AMDEP_TRUE="$AMDEP_TRUE" ac_aux_dir="$ac_aux_dir"])
])

# Do all the work for Automake.                             -*- Autoconf -*-

# Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004,
# 2005, 2006 Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 12

# This macro actually does too much.  Some checks are only needed if
# your package does certain things.  But this isn't really a big deal.

# AM_INIT_AUTOMAKE(PACKAGE, VERSION, [NO-DEFINE])
# AM_INIT_AUTOMAKE([OPTIONS])
# -----------------------------------------------
# The call with PACKAGE and VERSION arguments is the old style
# call (pre autoconf-2.50), which is being phased out.  PACKAGE
# and VERSION should now be passed to AC_INIT and removed from
# the call to AM_INIT_AUTOMAKE.
# We support both call styles for the transition.  After
# the next Automake release, Autoconf can make the AC_INIT
# arguments mandatory, and then we can depend on a new Autoconf
# release and drop the old call support.
AC_DEFUN([AM_INIT_AUTOMAKE],
[AC_PREREQ([2.60])dnl
dnl Autoconf wants to disallow AM_ names.  We explicitly allow
dnl the ones we care about.
m4_pattern_allow([^AM_[A-Z]+FLAGS$])dnl
AC_REQUIRE([AM_SET_CURRENT_AUTOMAKE_VERSION])dnl
AC_REQUIRE([AC_PROG_INSTALL])dnl
if test "`cd $srcdir && pwd`" != "`pwd`"; then
  # Use -I$(srcdir) only when $(srcdir) != ., so that make's output
  # is not polluted with repeated "-I."
  AC_SUBST([am__isrc], [' -I$(srcdir)'])_AM_SUBST_NOTMAKE([am__isrc])dnl
  # test to see if srcdir already configured
  if test -f $srcdir/config.status; then
    AC_MSG_ERROR([source directory already configured; run "make distclean" there first])
  fi
fi

# test whether we have cygpath
if test -z "$CYGPATH_W"; then
  if (cygpath --version) >/dev/null 2>/dev/null; then
    CYGPATH_W='cygpath -w'
  else
    CYGPATH_W=echo
  fi
fi
AC_SUBST([CYGPATH_W])

# Define the identity of the package.
dnl Distinguish between old-style and new-style calls.
m4_ifval([$2],
[m4_ifval([$3], [_AM_SET_OPTION([no-define])])dnl
 AC_SUBST([PACKAGE], [$1])dnl
 AC_SUBST([VERSION], [$2])],
[_AM_SET_OPTIONS([$1])dnl
dnl Diagnose old-style AC_INIT with new-style AM_AUTOMAKE_INIT.
m4_if(m4_ifdef([AC_PACKAGE_NAME], 1)m4_ifdef([AC_PACKAGE_VERSION], 1), 11,,
  [m4_fatal([AC_INIT should be called with package and version arguments])])dnl
 AC_SUBST([PACKAGE], ['AC_PACKAGE_TARNAME'])dnl
 AC_SUBST([VERSION], ['AC_PACKAGE_VERSION'])])dnl

_AM_IF_OPTION([no-define],,
[AC_DEFINE_UNQUOTED(PACKAGE, "$PACKAGE", [Name of package])
 AC_DEFINE_UNQUOTED(VERSION, "$VERSION", [Version number of package])])dnl

# Some tools Automake needs.
AC_REQUIRE([AM_SANITY_CHECK])dnl
AC_REQUIRE([AC_ARG_PROGRAM])dnl
AM_MISSING_PROG(ACLOCAL, aclocal-${am__api_version})
AM_MISSING_PROG(AUTOCONF, autoconf)
AM_MISSING_PROG(AUTOMAKE, automake-${am__api_version})
AM_MISSING_PROG(AUTOHEADER, autoheader)
AM_MISSING_PROG(MAKEINFO, makeinfo)
AM_PROG_INSTALL_SH
AM_PROG_INSTALL_STRIP
AC_REQUIRE([AM_PROG_MKDIR_P])dnl
# We need awk for the "check" target.  The system "awk" is bad on
# some platforms.
AC_REQUIRE([AC_PROG_AWK])dnl
AC_REQUIRE([AC_PROG_MAKE_SET])dnl
AC_REQUIRE([AM_SET_LEADING_DOT])dnl
_AM_IF_OPTION([tar-ustar], [_AM_PROG_TAR([ustar])],
              [_AM_IF_OPTION([tar-pax], [_AM_PROG_TAR([pax])],
	      		     [_AM_PROG_TAR([v7])])])
_AM_IF_OPTION([no-dependencies],,
[AC_PROVIDE_IFELSE([AC_PROG_CC],
                  [_AM_DEPENDENCIES(CC)],
                  [define([AC_PROG_CC],
                          defn([AC_PROG_CC])[_AM_DEPENDENCIES(CC)])])dnl
AC_PROVIDE_IFELSE([AC_PROG_CXX],
                  [_AM_DEPENDENCIES(CXX)],
                  [define([AC_PROG_CXX],
                          defn([AC_PROG_CXX])[_AM_DEPENDENCIES(CXX)])])dnl
AC_PROVIDE_IFELSE([AC_PROG_OBJC],
                  [_AM_DEPENDENCIES(OBJC)],
                  [define([AC_PROG_OBJC],
                          defn([AC_PROG_OBJC])[_AM_DEPENDENCIES(OBJC)])])dnl
])
])


# When config.status generates a header, we must update the stamp-h file.
# This file resides in the same directory as the config header
# that is generated.  The stamp files are numbered to have different names.

# Autoconf calls _AC_AM_CONFIG_HEADER_HOOK (when defined) in the
# loop where config.status creates the headers, so we can generate
# our stamp files there.
AC_DEFUN([_AC_AM_CONFIG_HEADER_HOOK],
[# Compute $1's index in $config_headers.
_am_stamp_count=1
for _am_header in $config_headers :; do
  case $_am_header in
    $1 | $1:* )
      break ;;
    * )
      _am_stamp_count=`expr $_am_stamp_count + 1` ;;
  esac
done
echo "timestamp for $1" >`AS_DIRNAME([$1])`/stamp-h[]$_am_stamp_count])

# Copyright (C) 2001, 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# AM_PROG_INSTALL_SH
# ------------------
# Define $install_sh.
AC_DEFUN([AM_PROG_INSTALL_SH],
[AC_REQUIRE([AM_AUX_DIR_EXPAND])dnl
install_sh=${install_sh-"\$(SHELL) $am_aux_dir/install-sh"}
AC_SUBST(install_sh)])

# Copyright (C) 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 2

# Check whether the underlying file-system supports filenames
# with a leading dot.  For instance MS-DOS doesn't.
AC_DEFUN([AM_SET_LEADING_DOT],
[rm -rf .tst 2>/dev/null
mkdir .tst 2>/dev/null
if test -d .tst; then
  am__leading_dot=.
else
  am__leading_dot=_
fi
rmdir .tst 2>/dev/null
AC_SUBST([am__leading_dot])])

# Check to see how 'make' treats includes.	            -*- Autoconf -*-

# Copyright (C) 2001, 2002, 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 3

# AM_MAKE_INCLUDE()
# -----------------
# Check to see how make treats includes.
AC_DEFUN([AM_MAKE_INCLUDE],
[am_make=${MAKE-make}
cat > confinc << 'END'
am__doit:
	@echo done
.PHONY: am__doit
END
# If we don't find an include directive, just comment out the code.
AC_MSG_CHECKING([for style of include used by $am_make])
am__include="#"
am__quote=
_am_result=none
# First try GNU make style include.
echo "include confinc" > confmf
# We grep out `Entering directory' and `Leaving directory'
# messages which can occur if `w' ends up in MAKEFLAGS.
# In particular we don't look at `^make:' because GNU make might
# be invoked under some other name (usually "gmake"), in which
# case it prints its new name instead of `make'.
if test "`$am_make -s -f confmf 2> /dev/null | grep -v 'ing directory'`" = "done"; then
   am__include=include
   am__quote=
   _am_result=GNU
fi
# Now try BSD make style include.
if test "$am__include" = "#"; then
   echo '.include "confinc"' > confmf
   if test "`$am_make -s -f confmf 2> /dev/null`" = "done"; then
      am__include=.include
      am__quote="\""
      _am_result=BSD
   fi
fi
AC_SUBST([am__include])
AC_SUBST([am__quote])
AC_MSG_RESULT([$_am_result])
rm -f confinc confmf
])

# Fake the existence of programs that GNU maintainers use.  -*- Autoconf -*-

# Copyright (C) 1997, 1999, 2000, 2001, 2003, 2004, 2005
# Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 5

# AM_MISSING_PROG(NAME, PROGRAM)
# ------------------------------
AC_DEFUN([AM_MISSING_PROG],
[AC_REQUIRE([AM_MISSING_HAS_RUN])
$1=${$1-"${am_missing_run}$2"}
AC_SUBST($1)])


# AM_MISSING_HAS_RUN
# ------------------
# Define MISSING if not defined so far and test if it supports --run.
# If it does, set am_missing_run to use it, otherwise, to nothing.
AC_DEFUN([AM_MISSING_HAS_RUN],
[AC_REQUIRE([AM_AUX_DIR_EXPAND])dnl
AC_REQUIRE_AUX_FILE([missing])dnl
test x"${MISSING+set}" = xset || MISSING="\${SHELL} $am_aux_dir/missing"
# Use eval to expand $SHELL
if eval "$MISSING --run true"; then
  am_missing_run="$MISSING --run "
else
  am_missing_run=
  AC_MSG_WARN([`missing' script is too old or missing])
fi
])

# Copyright (C) 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# AM_PROG_MKDIR_P
# ---------------
# Check for `mkdir -p'.
AC_DEFUN([AM_PROG_MKDIR_P],
[AC_PREREQ([2.60])dnl
AC_REQUIRE([AC_PROG_MKDIR_P])dnl
dnl Automake 1.8 to 1.9.6 used to define mkdir_p.  We now use MKDIR_P,
dnl while keeping a definition of mkdir_p for backward compatibility.
dnl @MKDIR_P@ is magic: AC_OUTPUT adjusts its value for each Makefile.
dnl However we cannot define mkdir_p as $(MKDIR_P) for the sake of
dnl Makefile.ins that do not define MKDIR_P, so we do our own
dnl adjustment using top_builddir (which is defined more often than
dnl MKDIR_P).
AC_SUBST([mkdir_p], ["$MKDIR_P"])dnl
case $mkdir_p in
  [[\\/$]]* | ?:[[\\/]]*) ;;
  */*) mkdir_p="\$(top_builddir)/$mkdir_p" ;;
esac
])

# Helper functions for option handling.                     -*- Autoconf -*-

# Copyright (C) 2001, 2002, 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 3

# _AM_MANGLE_OPTION(NAME)
# -----------------------
AC_DEFUN([_AM_MANGLE_OPTION],
[[_AM_OPTION_]m4_bpatsubst($1, [[^a-zA-Z0-9_]], [_])])

# _AM_SET_OPTION(NAME)
# ------------------------------
# Set option NAME.  Presently that only means defining a flag for this option.
AC_DEFUN([_AM_SET_OPTION],
[m4_define(_AM_MANGLE_OPTION([$1]), 1)])

# _AM_SET_OPTIONS(OPTIONS)
# ----------------------------------
# OPTIONS is a space-separated list of Automake options.
AC_DEFUN([_AM_SET_OPTIONS],
[AC_FOREACH([_AM_Option], [$1], [_AM_SET_OPTION(_AM_Option)])])

# _AM_IF_OPTION(OPTION, IF-SET, [IF-NOT-SET])
# -------------------------------------------
# Execute IF-SET if OPTION is set, IF-NOT-SET otherwise.
AC_DEFUN([_AM_IF_OPTION],
[m4_ifset(_AM_MANGLE_OPTION([$1]), [$2], [$3])])

# Check to make sure that the build environment is sane.    -*- Autoconf -*-

# Copyright (C) 1996, 1997, 2000, 2001, 2003, 2005
# Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 4

# AM_SANITY_CHECK
# ---------------
AC_DEFUN([AM_SANITY_CHECK],
[AC_MSG_CHECKING([whether build environment is sane])
# Just in case
sleep 1
echo timestamp > conftest.file
# Do `set' in a subshell so we don't clobber the current shell's
# arguments.  Must try -L first in case configure is actually a
# symlink; some systems play weird games with the mod time of symlinks
# (eg FreeBSD returns the mod time of the symlink's containing
# directory).
if (
   set X `ls -Lt $srcdir/configure conftest.file 2> /dev/null`
   if test "$[*]" = "X"; then
      # -L didn't work.
      set X `ls -t $srcdir/configure conftest.file`
   fi
   rm -f conftest.file
   if test "$[*]" != "X $srcdir/configure conftest.file" \
      && test "$[*]" != "X conftest.file $srcdir/configure"; then

      # If neither matched, then we have a broken ls.  This can happen
      # if, for instance, CONFIG_SHELL is bash and it inherits a
      # broken ls alias from the environment.  This has actually
      # happened.  Such a system could not be considered "sane".
      AC_MSG_ERROR([ls -t appears to fail.  Make sure there is not a broken
alias in your environment])
   fi

   test "$[2]" = conftest.file
   )
then
   # Ok.
   :
else
   AC_MSG_ERROR([newly created file is older than distributed files!
Check your system clock])
fi
AC_MSG_RESULT(yes)])

# Copyright (C) 2001, 2003, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# AM_PROG_INSTALL_STRIP
# ---------------------
# One issue with vendor `install' (even GNU) is that you can't
# specify the program used to strip binaries.  This is especially
# annoying in cross-compiling environments, where the build's strip
# is unlikely to handle the host's binaries.
# Fortunately install-sh will honor a STRIPPROG variable, so we
# always use install-sh in `make install-strip', and initialize
# STRIPPROG with the value of the STRIP variable (set by the user).
AC_DEFUN([AM_PROG_INSTALL_STRIP],
[AC_REQUIRE([AM_PROG_INSTALL_SH])dnl
# Installed binaries are usually stripped using `strip' when the user
# run `make install-strip'.  However `strip' might not be the right
# tool to use in cross-compilation environments, therefore Automake
# will honor the `STRIP' environment variable to overrule this program.
dnl Don't test for $cross_compiling = yes, because it might be `maybe'.
if test "$cross_compiling" != no; then
  AC_CHECK_TOOL([STRIP], [strip], :)
fi
INSTALL_STRIP_PROGRAM="\$(install_sh) -c -s"
AC_SUBST([INSTALL_STRIP_PROGRAM])])

# Copyright (C) 2006  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# _AM_SUBST_NOTMAKE(VARIABLE)
# ---------------------------
# Prevent Automake from outputing VARIABLE = @VARIABLE@ in Makefile.in.
# This macro is traced by Automake.
AC_DEFUN([_AM_SUBST_NOTMAKE])

# Check how to create a tarball.                            -*- Autoconf -*-

# Copyright (C) 2004, 2005  Free Software Foundation, Inc.
#
# This file is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# serial 2

# _AM_PROG_TAR(FORMAT)
# --------------------
# Check how to create a tarball in format FORMAT.
# FORMAT should be one of `v7', `ustar', or `pax'.
#
# Substitute a variable $(am__tar) that is a command
# writing to stdout a FORMAT-tarball containing the directory
# $tardir.
#     tardir=directory && $(am__tar) > result.tar
#
# Substitute a variable $(am__untar) that extract such
# a tarball read from stdin.
#     $(am__untar) < result.tar
AC_DEFUN([_AM_PROG_TAR],
[# Always define AMTAR for backward compatibility.
AM_MISSING_PROG([AMTAR], [tar])
m4_if([$1], [v7],
     [am__tar='${AMTAR} chof - "$$tardir"'; am__untar='${AMTAR} xf -'],
     [m4_case([$1], [ustar],, [pax],,
              [m4_fatal([Unknown tar format])])
AC_MSG_CHECKING([how to create a $1 tar archive])
# Loop over all known methods to create a tar archive until one works.
_am_tools='gnutar m4_if([$1], [ustar], [plaintar]) pax cpio none'
_am_tools=${am_cv_prog_tar_$1-$_am_tools}
# Do not fold the above two line into one, because Tru64 sh and
# Solaris sh will not grok spaces in the rhs of `-'.
for _am_tool in $_am_tools
do
  case $_am_tool in
  gnutar)
    for _am_tar in tar gnutar gtar;
    do
      AM_RUN_LOG([$_am_tar --version]) && break
    done
    am__tar="$_am_tar --format=m4_if([$1], [pax], [posix], [$1]) -chf - "'"$$tardir"'
    am__tar_="$_am_tar --format=m4_if([$1], [pax], [posix], [$1]) -chf - "'"$tardir"'
    am__untar="$_am_tar -xf -"
    ;;
  plaintar)
    # Must skip GNU tar: if it does not support --format= it doesn't create
    # ustar tarball either.
    (tar --version) >/dev/null 2>&1 && continue
    am__tar='tar chf - "$$tardir"'
    am__tar_='tar chf - "$tardir"'
    am__untar='tar xf -'
    ;;
  pax)
    am__tar='pax -L -x $1 -w "$$tardir"'
    am__tar_='pax -L -x $1 -w "$tardir"'
    am__untar='pax -r'
    ;;
  cpio)
    am__tar='find "$$tardir" -print | cpio -o -H $1 -L'
    am__tar_='find "$tardir" -print | cpio -o -H $1 -L'
    am__untar='cpio -i -H $1 -d'
    ;;
  none)
    am__tar=false
    am__tar_=false
    am__untar=false
    ;;
  esac

  # If the value was cached, stop now.  We just wanted to have am__tar
  # and am__untar set.
  test -n "${am_cv_prog_tar_$1}" && break

  # tar/untar a dummy directory, and stop if the command works
  rm -rf conftest.dir
  mkdir conftest.dir
  echo GrepMe > conftest.dir/file
  AM_RUN_LOG([tardir=conftest.dir && eval $am__tar_ >conftest.tar])
  rm -rf conftest.dir
  if test -s conftest.tar; then
    AM_RUN_LOG([$am__untar <conftest.tar])
    grep GrepMe conftest.dir/file >/dev/null 2>&1 && break
  fi
done
rm -rf conftest.dir

AC_CACHE_VAL([am_cv_prog_tar_$1], [am_cv_prog_tar_$1=$_am_tool])
AC_MSG_RESULT([$am_cv_prog_tar_$1])])
AC_SUBST([am__tar])
AC_SUBST([am__untar])
]) # _AM_PROG_TAR
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## Process this file with automake to produce Makefile.in

SUBDIRS = lib test src matlab matlab/drive











FC++-1.0/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@
VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
subdir = .
DIST_COMMON = README $(am__configure_deps) $(srcdir)/Makefile.am \
	$(srcdir)/Makefile.in $(srcdir)/config.h.in \
	$(top_srcdir)/configure AUTHORS COPYING ChangeLog INSTALL NEWS \
	config.guess config.sub depcomp install-sh ltmain.sh missing
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
am__CONFIG_DISTCLEAN_FILES = config.status config.cache config.log \
 configure.lineno config.status.lineno
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = config.h
CONFIG_CLEAN_FILES =
SOURCES =
DIST_SOURCES =
RECURSIVE_TARGETS = all-recursive check-recursive dvi-recursive \
	html-recursive info-recursive install-data-recursive \
	install-dvi-recursive install-exec-recursive \
	install-html-recursive install-info-recursive \
	install-pdf-recursive install-ps-recursive install-recursive \
	installcheck-recursive installdirs-recursive pdf-recursive \
	ps-recursive uninstall-recursive
RECURSIVE_CLEAN_TARGETS = mostlyclean-recursive clean-recursive	\
  distclean-recursive maintainer-clean-recursive
ETAGS = etags
CTAGS = ctags
DIST_SUBDIRS = $(SUBDIRS)
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
distdir = $(PACKAGE)-$(VERSION)
top_distdir = $(distdir)
am__remove_distdir = \
  { test ! -d $(distdir) \
    || { find $(distdir) -type d ! -perm -200 -exec chmod u+w {} ';' \
         && rm -fr $(distdir); }; }
DIST_ARCHIVES = $(distdir).tar.gz
GZIP_ENV = --best
distuninstallcheck_listfiles = find . -type f -print
distcleancheck_listfiles = find . -type f -print
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
SUBDIRS = lib test src matlab matlab/drive
all: config.h
	$(MAKE) $(AM_MAKEFLAGS) all-recursive

.SUFFIXES:
am--refresh:
	@:
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      echo ' cd $(srcdir) && $(AUTOMAKE) --gnu '; \
	      cd $(srcdir) && $(AUTOMAKE) --gnu  \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    echo ' $(SHELL) ./config.status'; \
	    $(SHELL) ./config.status;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	$(SHELL) ./config.status --recheck

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(srcdir) && $(AUTOCONF)
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(srcdir) && $(ACLOCAL) $(ACLOCAL_AMFLAGS)

config.h: stamp-h1
	@if test ! -f $@; then \
	  rm -f stamp-h1; \
	  $(MAKE) $(AM_MAKEFLAGS) stamp-h1; \
	else :; fi

stamp-h1: $(srcdir)/config.h.in $(top_builddir)/config.status
	@rm -f stamp-h1
	cd $(top_builddir) && $(SHELL) ./config.status config.h
$(srcdir)/config.h.in:  $(am__configure_deps) 
	cd $(top_srcdir) && $(AUTOHEADER)
	rm -f stamp-h1
	touch $@

distclean-hdr:
	-rm -f config.h stamp-h1

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs

distclean-libtool:
	-rm -f libtool

# This directory's subdirectories are mostly independent; you can cd
# into them and run `make' without going through this Makefile.
# To change the values of `make' variables: instead of editing Makefiles,
# (1) if the variable is set in `config.status', edit `config.status'
#     (which will cause the Makefiles to be regenerated when you run `make');
# (2) otherwise, pass the desired values on the `make' command line.
$(RECURSIVE_TARGETS):
	@failcom='exit 1'; \
	for f in x $$MAKEFLAGS; do \
	  case $$f in \
	    *=* | --[!k]*);; \
	    *k*) failcom='fail=yes';; \
	  esac; \
	done; \
	dot_seen=no; \
	target=`echo $@ | sed s/-recursive//`; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    dot_seen=yes; \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	  || eval $$failcom; \
	done; \
	if test "$$dot_seen" = "no"; then \
	  $(MAKE) $(AM_MAKEFLAGS) "$$target-am" || exit 1; \
	fi; test -z "$$fail"

$(RECURSIVE_CLEAN_TARGETS):
	@failcom='exit 1'; \
	for f in x $$MAKEFLAGS; do \
	  case $$f in \
	    *=* | --[!k]*);; \
	    *k*) failcom='fail=yes';; \
	  esac; \
	done; \
	dot_seen=no; \
	case "$@" in \
	  distclean-* | maintainer-clean-*) list='$(DIST_SUBDIRS)' ;; \
	  *) list='$(SUBDIRS)' ;; \
	esac; \
	rev=''; for subdir in $$list; do \
	  if test "$$subdir" = "."; then :; else \
	    rev="$$subdir $$rev"; \
	  fi; \
	done; \
	rev="$$rev ."; \
	target=`echo $@ | sed s/-recursive//`; \
	for subdir in $$rev; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	  || eval $$failcom; \
	done && test -z "$$fail"
tags-recursive:
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  test "$$subdir" = . || (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) tags); \
	done
ctags-recursive:
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  test "$$subdir" = . || (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) ctags); \
	done

ID: $(HEADERS) $(SOURCES) $(LISP) $(TAGS_FILES)
	list='$(SOURCES) $(HEADERS) $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	mkid -fID $$unique
tags: TAGS

TAGS: tags-recursive $(HEADERS) $(SOURCES) config.h.in $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	if ($(ETAGS) --etags-include --version) >/dev/null 2>&1; then \
	  include_option=--etags-include; \
	  empty_fix=.; \
	else \
	  include_option=--include; \
	  empty_fix=; \
	fi; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  if test "$$subdir" = .; then :; else \
	    test ! -f $$subdir/TAGS || \
	      tags="$$tags $$include_option=$$here/$$subdir/TAGS"; \
	  fi; \
	done; \
	list='$(SOURCES) $(HEADERS) config.h.in $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	if test -z "$(ETAGS_ARGS)$$tags$$unique"; then :; else \
	  test -n "$$unique" || unique=$$empty_fix; \
	  $(ETAGS) $(ETAGSFLAGS) $(AM_ETAGSFLAGS) $(ETAGS_ARGS) \
	    $$tags $$unique; \
	fi
ctags: CTAGS
CTAGS: ctags-recursive $(HEADERS) $(SOURCES) config.h.in $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS) config.h.in $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	test -z "$(CTAGS_ARGS)$$tags$$unique" \
	  || $(CTAGS) $(CTAGSFLAGS) $(AM_CTAGSFLAGS) $(CTAGS_ARGS) \
	     $$tags $$unique

GTAGS:
	here=`$(am__cd) $(top_builddir) && pwd` \
	  && cd $(top_srcdir) \
	  && gtags -i $(GTAGS_ARGS) $$here

distclean-tags:
	-rm -f TAGS ID GTAGS GRTAGS GSYMS GPATH tags

distdir: $(DISTFILES)
	$(am__remove_distdir)
	test -d $(distdir) || mkdir $(distdir)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
	list='$(DIST_SUBDIRS)'; for subdir in $$list; do \
	  if test "$$subdir" = .; then :; else \
	    test -d "$(distdir)/$$subdir" \
	    || $(MKDIR_P) "$(distdir)/$$subdir" \
	    || exit 1; \
	    distdir=`$(am__cd) $(distdir) && pwd`; \
	    top_distdir=`$(am__cd) $(top_distdir) && pwd`; \
	    (cd $$subdir && \
	      $(MAKE) $(AM_MAKEFLAGS) \
	        top_distdir="$$top_distdir" \
	        distdir="$$distdir/$$subdir" \
		am__remove_distdir=: \
		am__skip_length_check=: \
	        distdir) \
	      || exit 1; \
	  fi; \
	done
	-find $(distdir) -type d ! -perm -777 -exec chmod a+rwx {} \; -o \
	  ! -type d ! -perm -444 -links 1 -exec chmod a+r {} \; -o \
	  ! -type d ! -perm -400 -exec chmod a+r {} \; -o \
	  ! -type d ! -perm -444 -exec $(install_sh) -c -m a+r {} {} \; \
	|| chmod -R a+r $(distdir)
dist-gzip: distdir
	tardir=$(distdir) && $(am__tar) | GZIP=$(GZIP_ENV) gzip -c >$(distdir).tar.gz
	$(am__remove_distdir)

dist-bzip2: distdir
	tardir=$(distdir) && $(am__tar) | bzip2 -9 -c >$(distdir).tar.bz2
	$(am__remove_distdir)

dist-tarZ: distdir
	tardir=$(distdir) && $(am__tar) | compress -c >$(distdir).tar.Z
	$(am__remove_distdir)

dist-shar: distdir
	shar $(distdir) | GZIP=$(GZIP_ENV) gzip -c >$(distdir).shar.gz
	$(am__remove_distdir)

dist-zip: distdir
	-rm -f $(distdir).zip
	zip -rq $(distdir).zip $(distdir)
	$(am__remove_distdir)

dist dist-all: distdir
	tardir=$(distdir) && $(am__tar) | GZIP=$(GZIP_ENV) gzip -c >$(distdir).tar.gz
	$(am__remove_distdir)

# This target untars the dist file and tries a VPATH configuration.  Then
# it guarantees that the distribution is self-contained by making another
# tarfile.
distcheck: dist
	case '$(DIST_ARCHIVES)' in \
	*.tar.gz*) \
	  GZIP=$(GZIP_ENV) gunzip -c $(distdir).tar.gz | $(am__untar) ;;\
	*.tar.bz2*) \
	  bunzip2 -c $(distdir).tar.bz2 | $(am__untar) ;;\
	*.tar.Z*) \
	  uncompress -c $(distdir).tar.Z | $(am__untar) ;;\
	*.shar.gz*) \
	  GZIP=$(GZIP_ENV) gunzip -c $(distdir).shar.gz | unshar ;;\
	*.zip*) \
	  unzip $(distdir).zip ;;\
	esac
	chmod -R a-w $(distdir); chmod a+w $(distdir)
	mkdir $(distdir)/_build
	mkdir $(distdir)/_inst
	chmod a-w $(distdir)
	dc_install_base=`$(am__cd) $(distdir)/_inst && pwd | sed -e 's,^[^:\\/]:[\\/],/,'` \
	  && dc_destdir="$${TMPDIR-/tmp}/am-dc-$$$$/" \
	  && cd $(distdir)/_build \
	  && ../configure --srcdir=.. --prefix="$$dc_install_base" \
	    $(DISTCHECK_CONFIGURE_FLAGS) \
	  && $(MAKE) $(AM_MAKEFLAGS) \
	  && $(MAKE) $(AM_MAKEFLAGS) dvi \
	  && $(MAKE) $(AM_MAKEFLAGS) check \
	  && $(MAKE) $(AM_MAKEFLAGS) install \
	  && $(MAKE) $(AM_MAKEFLAGS) installcheck \
	  && $(MAKE) $(AM_MAKEFLAGS) uninstall \
	  && $(MAKE) $(AM_MAKEFLAGS) distuninstallcheck_dir="$$dc_install_base" \
	        distuninstallcheck \
	  && chmod -R a-w "$$dc_install_base" \
	  && ({ \
	       (cd ../.. && umask 077 && mkdir "$$dc_destdir") \
	       && $(MAKE) $(AM_MAKEFLAGS) DESTDIR="$$dc_destdir" install \
	       && $(MAKE) $(AM_MAKEFLAGS) DESTDIR="$$dc_destdir" uninstall \
	       && $(MAKE) $(AM_MAKEFLAGS) DESTDIR="$$dc_destdir" \
	            distuninstallcheck_dir="$$dc_destdir" distuninstallcheck; \
	      } || { rm -rf "$$dc_destdir"; exit 1; }) \
	  && rm -rf "$$dc_destdir" \
	  && $(MAKE) $(AM_MAKEFLAGS) dist \
	  && rm -rf $(DIST_ARCHIVES) \
	  && $(MAKE) $(AM_MAKEFLAGS) distcleancheck
	$(am__remove_distdir)
	@(echo "$(distdir) archives ready for distribution: "; \
	  list='$(DIST_ARCHIVES)'; for i in $$list; do echo $$i; done) | \
	  sed -e 1h -e 1s/./=/g -e 1p -e 1x -e '$$p' -e '$$x'
distuninstallcheck:
	@cd $(distuninstallcheck_dir) \
	&& test `$(distuninstallcheck_listfiles) | wc -l` -le 1 \
	   || { echo "ERROR: files left after uninstall:" ; \
	        if test -n "$(DESTDIR)"; then \
	          echo "  (check DESTDIR support)"; \
	        fi ; \
	        $(distuninstallcheck_listfiles) ; \
	        exit 1; } >&2
distcleancheck: distclean
	@if test '$(srcdir)' = . ; then \
	  echo "ERROR: distcleancheck can only run from a VPATH build" ; \
	  exit 1 ; \
	fi
	@test `$(distcleancheck_listfiles) | wc -l` -eq 0 \
	  || { echo "ERROR: files left in build directory after distclean:" ; \
	       $(distcleancheck_listfiles) ; \
	       exit 1; } >&2
check-am: all-am
check: check-recursive
all-am: Makefile config.h
installdirs: installdirs-recursive
installdirs-am:
install: install-recursive
install-exec: install-exec-recursive
install-data: install-data-recursive
uninstall: uninstall-recursive

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-recursive
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-recursive

clean-am: clean-generic clean-libtool mostlyclean-am

distclean: distclean-recursive
	-rm -f $(am__CONFIG_DISTCLEAN_FILES)
	-rm -f Makefile
distclean-am: clean-am distclean-generic distclean-hdr \
	distclean-libtool distclean-tags

dvi: dvi-recursive

dvi-am:

html: html-recursive

info: info-recursive

info-am:

install-data-am:

install-dvi: install-dvi-recursive

install-exec-am:

install-html: install-html-recursive

install-info: install-info-recursive

install-man:

install-pdf: install-pdf-recursive

install-ps: install-ps-recursive

installcheck-am:

maintainer-clean: maintainer-clean-recursive
	-rm -f $(am__CONFIG_DISTCLEAN_FILES)
	-rm -rf $(top_srcdir)/autom4te.cache
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-recursive

mostlyclean-am: mostlyclean-generic mostlyclean-libtool

pdf: pdf-recursive

pdf-am:

ps: ps-recursive

ps-am:

uninstall-am:

.MAKE: $(RECURSIVE_CLEAN_TARGETS) $(RECURSIVE_TARGETS) install-am \
	install-strip

.PHONY: $(RECURSIVE_CLEAN_TARGETS) $(RECURSIVE_TARGETS) CTAGS GTAGS \
	all all-am am--refresh check check-am clean clean-generic \
	clean-libtool ctags ctags-recursive dist dist-all dist-bzip2 \
	dist-gzip dist-shar dist-tarZ dist-zip distcheck distclean \
	distclean-generic distclean-hdr distclean-libtool \
	distclean-tags distcleancheck distdir distuninstallcheck dvi \
	dvi-am html html-am info info-am install install-am \
	install-data install-data-am install-dvi install-dvi-am \
	install-exec install-exec-am install-html install-html-am \
	install-info install-info-am install-man install-pdf \
	install-pdf-am install-ps install-ps-am install-strip \
	installcheck installcheck-am installdirs installdirs-am \
	maintainer-clean maintainer-clean-generic mostlyclean \
	mostlyclean-generic mostlyclean-libtool pdf pdf-am ps ps-am \
	tags tags-recursive uninstall uninstall-am

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










FC++-1.0/config.h.in


/* config.h.in.  Generated from configure.ac by autoheader.  */

/* Define to 1 if you have the <dlfcn.h> header file. */
#undef HAVE_DLFCN_H

/* Define to 1 if you have the <inttypes.h> header file. */
#undef HAVE_INTTYPES_H

/* Define to 1 if you have the `gsl' library (-lgsl). */
#undef HAVE_LIBGSL

/* Define to 1 if you have the `gslcblas' library (-lgslcblas). */
#undef HAVE_LIBGSLCBLAS

/* Define to 1 if you have the <memory.h> header file. */
#undef HAVE_MEMORY_H

/* Define to 1 if you have the `pow' function. */
#undef HAVE_POW

/* Define to 1 if you have the `sqrt' function. */
#undef HAVE_SQRT

/* Define to 1 if stdbool.h conforms to C99. */
#undef HAVE_STDBOOL_H

/* Define to 1 if you have the <stdint.h> header file. */
#undef HAVE_STDINT_H

/* Define to 1 if you have the <stdlib.h> header file. */
#undef HAVE_STDLIB_H

/* Define to 1 if you have the <strings.h> header file. */
#undef HAVE_STRINGS_H

/* Define to 1 if you have the <string.h> header file. */
#undef HAVE_STRING_H

/* Define to 1 if you have the <sys/stat.h> header file. */
#undef HAVE_SYS_STAT_H

/* Define to 1 if you have the <sys/types.h> header file. */
#undef HAVE_SYS_TYPES_H

/* Define to 1 if you have the <unistd.h> header file. */
#undef HAVE_UNISTD_H

/* Define to 1 if the system has the type `_Bool'. */
#undef HAVE__BOOL

/* Name of package */
#undef PACKAGE

/* Define to the address where bug reports for this package should be sent. */
#undef PACKAGE_BUGREPORT

/* Define to the full name of this package. */
#undef PACKAGE_NAME

/* Define to the full name and version of this package. */
#undef PACKAGE_STRING

/* Define to the one symbol short name of this package. */
#undef PACKAGE_TARNAME

/* Define to the version of this package. */
#undef PACKAGE_VERSION

/* Define to 1 if you have the ANSI C header files. */
#undef STDC_HEADERS

/* Version number of package */
#undef VERSION

/* Define to empty if `const' does not conform to ANSI C. */
#undef const

/* Define to `unsigned int' if <sys/types.h> does not define. */
#undef size_t










FC++-1.0/configure


#! /bin/sh
# Guess values for system-dependent variables and create Makefiles.
# Generated by GNU Autoconf 2.61 for Fuel cell library and accessory functions 1.0.
#
# Report bugs to <fzenith@broadpark.no>.
#
# Copyright (C) 1992, 1993, 1994, 1995, 1996, 1998, 1999, 2000, 2001,
# 2002, 2003, 2004, 2005, 2006 Free Software Foundation, Inc.
# This configure script is free software; the Free Software Foundation
# gives unlimited permission to copy, distribute and modify it.
## --------------------- ##
## M4sh Initialization.  ##
## --------------------- ##

# Be more Bourne compatible
DUALCASE=1; export DUALCASE # for MKS sh
if test -n "${ZSH_VERSION+set}" && (emulate sh) >/dev/null 2>&1; then
  emulate sh
  NULLCMD=:
  # Zsh 3.x and 4.x performs word splitting on ${1+"$@"}, which
  # is contrary to our usage.  Disable this feature.
  alias -g '${1+"$@"}'='"$@"'
  setopt NO_GLOB_SUBST
else
  case `(set -o) 2>/dev/null` in
  *posix*) set -o posix ;;
esac

fi




# PATH needs CR
# Avoid depending upon Character Ranges.
as_cr_letters='abcdefghijklmnopqrstuvwxyz'
as_cr_LETTERS='ABCDEFGHIJKLMNOPQRSTUVWXYZ'
as_cr_Letters=$as_cr_letters$as_cr_LETTERS
as_cr_digits='0123456789'
as_cr_alnum=$as_cr_Letters$as_cr_digits

# The user is always right.
if test "${PATH_SEPARATOR+set}" != set; then
  echo "#! /bin/sh" >conf$$.sh
  echo  "exit 0"   >>conf$$.sh
  chmod +x conf$$.sh
  if (PATH="/nonexistent;."; conf$$.sh) >/dev/null 2>&1; then
    PATH_SEPARATOR=';'
  else
    PATH_SEPARATOR=:
  fi
  rm -f conf$$.sh
fi

# Support unset when possible.
if ( (MAIL=60; unset MAIL) || exit) >/dev/null 2>&1; then
  as_unset=unset
else
  as_unset=false
fi


# IFS
# We need space, tab and new line, in precisely that order.  Quoting is
# there to prevent editors from complaining about space-tab.
# (If _AS_PATH_WALK were called with IFS unset, it would disable word
# splitting by setting IFS to empty value.)
as_nl='
'
IFS=" ""	$as_nl"

# Find who we are.  Look in the path if we contain no directory separator.
case $0 in
  *[\\/]* ) as_myself=$0 ;;
  *) as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  test -r "$as_dir/$0" && as_myself=$as_dir/$0 && break
done
IFS=$as_save_IFS

     ;;
esac
# We did not find ourselves, most probably we were run as `sh COMMAND'
# in which case we are not to be found in the path.
if test "x$as_myself" = x; then
  as_myself=$0
fi
if test ! -f "$as_myself"; then
  echo "$as_myself: error: cannot find myself; rerun with an absolute file name" >&2
  { (exit 1); exit 1; }
fi

# Work around bugs in pre-3.0 UWIN ksh.
for as_var in ENV MAIL MAILPATH
do ($as_unset $as_var) >/dev/null 2>&1 && $as_unset $as_var
done
PS1='$ '
PS2='> '
PS4='+ '

# NLS nuisances.
for as_var in \
  LANG LANGUAGE LC_ADDRESS LC_ALL LC_COLLATE LC_CTYPE LC_IDENTIFICATION \
  LC_MEASUREMENT LC_MESSAGES LC_MONETARY LC_NAME LC_NUMERIC LC_PAPER \
  LC_TELEPHONE LC_TIME
do
  if (set +x; test -z "`(eval $as_var=C; export $as_var) 2>&1`"); then
    eval $as_var=C; export $as_var
  else
    ($as_unset $as_var) >/dev/null 2>&1 && $as_unset $as_var
  fi
done

# Required to use basename.
if expr a : '\(a\)' >/dev/null 2>&1 &&
   test "X`expr 00001 : '.*\(...\)'`" = X001; then
  as_expr=expr
else
  as_expr=false
fi

if (basename -- /) >/dev/null 2>&1 && test "X`basename -- / 2>&1`" = "X/"; then
  as_basename=basename
else
  as_basename=false
fi


# Name of the executable.
as_me=`$as_basename -- "$0" ||
$as_expr X/"$0" : '.*/\([^/][^/]*\)/*$' \| \
	 X"$0" : 'X\(//\)$' \| \
	 X"$0" : 'X\(/\)' \| . 2>/dev/null ||
echo X/"$0" |
    sed '/^.*\/\([^/][^/]*\)\/*$/{
	    s//\1/
	    q
	  }
	  /^X\/\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\/\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`

# CDPATH.
$as_unset CDPATH


if test "x$CONFIG_SHELL" = x; then
  if (eval ":") 2>/dev/null; then
  as_have_required=yes
else
  as_have_required=no
fi

  if test $as_have_required = yes && 	 (eval ":
(as_func_return () {
  (exit \$1)
}
as_func_success () {
  as_func_return 0
}
as_func_failure () {
  as_func_return 1
}
as_func_ret_success () {
  return 0
}
as_func_ret_failure () {
  return 1
}

exitcode=0
if as_func_success; then
  :
else
  exitcode=1
  echo as_func_success failed.
fi

if as_func_failure; then
  exitcode=1
  echo as_func_failure succeeded.
fi

if as_func_ret_success; then
  :
else
  exitcode=1
  echo as_func_ret_success failed.
fi

if as_func_ret_failure; then
  exitcode=1
  echo as_func_ret_failure succeeded.
fi

if ( set x; as_func_ret_success y && test x = \"\$1\" ); then
  :
else
  exitcode=1
  echo positional parameters were not saved.
fi

test \$exitcode = 0) || { (exit 1); exit 1; }

(
  as_lineno_1=\$LINENO
  as_lineno_2=\$LINENO
  test \"x\$as_lineno_1\" != \"x\$as_lineno_2\" &&
  test \"x\`expr \$as_lineno_1 + 1\`\" = \"x\$as_lineno_2\") || { (exit 1); exit 1; }
") 2> /dev/null; then
  :
else
  as_candidate_shells=
    as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in /bin$PATH_SEPARATOR/usr/bin$PATH_SEPARATOR$PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  case $as_dir in
	 /*)
	   for as_base in sh bash ksh sh5; do
	     as_candidate_shells="$as_candidate_shells $as_dir/$as_base"
	   done;;
       esac
done
IFS=$as_save_IFS


      for as_shell in $as_candidate_shells $SHELL; do
	 # Try only shells that exist, to save several forks.
	 if { test -f "$as_shell" || test -f "$as_shell.exe"; } &&
		{ ("$as_shell") 2> /dev/null <<\_ASEOF
if test -n "${ZSH_VERSION+set}" && (emulate sh) >/dev/null 2>&1; then
  emulate sh
  NULLCMD=:
  # Zsh 3.x and 4.x performs word splitting on ${1+"$@"}, which
  # is contrary to our usage.  Disable this feature.
  alias -g '${1+"$@"}'='"$@"'
  setopt NO_GLOB_SUBST
else
  case `(set -o) 2>/dev/null` in
  *posix*) set -o posix ;;
esac

fi


:
_ASEOF
}; then
  CONFIG_SHELL=$as_shell
	       as_have_required=yes
	       if { "$as_shell" 2> /dev/null <<\_ASEOF
if test -n "${ZSH_VERSION+set}" && (emulate sh) >/dev/null 2>&1; then
  emulate sh
  NULLCMD=:
  # Zsh 3.x and 4.x performs word splitting on ${1+"$@"}, which
  # is contrary to our usage.  Disable this feature.
  alias -g '${1+"$@"}'='"$@"'
  setopt NO_GLOB_SUBST
else
  case `(set -o) 2>/dev/null` in
  *posix*) set -o posix ;;
esac

fi


:
(as_func_return () {
  (exit $1)
}
as_func_success () {
  as_func_return 0
}
as_func_failure () {
  as_func_return 1
}
as_func_ret_success () {
  return 0
}
as_func_ret_failure () {
  return 1
}

exitcode=0
if as_func_success; then
  :
else
  exitcode=1
  echo as_func_success failed.
fi

if as_func_failure; then
  exitcode=1
  echo as_func_failure succeeded.
fi

if as_func_ret_success; then
  :
else
  exitcode=1
  echo as_func_ret_success failed.
fi

if as_func_ret_failure; then
  exitcode=1
  echo as_func_ret_failure succeeded.
fi

if ( set x; as_func_ret_success y && test x = "$1" ); then
  :
else
  exitcode=1
  echo positional parameters were not saved.
fi

test $exitcode = 0) || { (exit 1); exit 1; }

(
  as_lineno_1=$LINENO
  as_lineno_2=$LINENO
  test "x$as_lineno_1" != "x$as_lineno_2" &&
  test "x`expr $as_lineno_1 + 1`" = "x$as_lineno_2") || { (exit 1); exit 1; }

_ASEOF
}; then
  break
fi

fi

      done

      if test "x$CONFIG_SHELL" != x; then
  for as_var in BASH_ENV ENV
        do ($as_unset $as_var) >/dev/null 2>&1 && $as_unset $as_var
        done
        export CONFIG_SHELL
        exec "$CONFIG_SHELL" "$as_myself" ${1+"$@"}
fi


    if test $as_have_required = no; then
  echo This script requires a shell more modern than all the
      echo shells that I found on your system.  Please install a
      echo modern shell, or manually run the script under such a
      echo shell if you do have one.
      { (exit 1); exit 1; }
fi


fi

fi



(eval "as_func_return () {
  (exit \$1)
}
as_func_success () {
  as_func_return 0
}
as_func_failure () {
  as_func_return 1
}
as_func_ret_success () {
  return 0
}
as_func_ret_failure () {
  return 1
}

exitcode=0
if as_func_success; then
  :
else
  exitcode=1
  echo as_func_success failed.
fi

if as_func_failure; then
  exitcode=1
  echo as_func_failure succeeded.
fi

if as_func_ret_success; then
  :
else
  exitcode=1
  echo as_func_ret_success failed.
fi

if as_func_ret_failure; then
  exitcode=1
  echo as_func_ret_failure succeeded.
fi

if ( set x; as_func_ret_success y && test x = \"\$1\" ); then
  :
else
  exitcode=1
  echo positional parameters were not saved.
fi

test \$exitcode = 0") || {
  echo No shell found that supports shell functions.
  echo Please tell autoconf@gnu.org about your system,
  echo including any error possibly output before this
  echo message
}



  as_lineno_1=$LINENO
  as_lineno_2=$LINENO
  test "x$as_lineno_1" != "x$as_lineno_2" &&
  test "x`expr $as_lineno_1 + 1`" = "x$as_lineno_2" || {

  # Create $as_me.lineno as a copy of $as_myself, but with $LINENO
  # uniformly replaced by the line number.  The first 'sed' inserts a
  # line-number line after each line using $LINENO; the second 'sed'
  # does the real work.  The second script uses 'N' to pair each
  # line-number line with the line containing $LINENO, and appends
  # trailing '-' during substitution so that $LINENO is not a special
  # case at line end.
  # (Raja R Harinath suggested sed '=', and Paul Eggert wrote the
  # scripts with optimization help from Paolo Bonzini.  Blame Lee
  # E. McMahon (1931-1989) for sed's syntax.  :-)
  sed -n '
    p
    /[$]LINENO/=
  ' <$as_myself |
    sed '
      s/[$]LINENO.*/&-/
      t lineno
      b
      :lineno
      N
      :loop
      s/[$]LINENO\([^'$as_cr_alnum'_].*\n\)\(.*\)/\2\1\2/
      t loop
      s/-\n.*//
    ' >$as_me.lineno &&
  chmod +x "$as_me.lineno" ||
    { echo "$as_me: error: cannot create $as_me.lineno; rerun with a POSIX shell" >&2
   { (exit 1); exit 1; }; }

  # Don't try to exec as it changes $[0], causing all sort of problems
  # (the dirname of $[0] is not the place where we might find the
  # original and so on.  Autoconf is especially sensitive to this).
  . "./$as_me.lineno"
  # Exit status is that of the last command.
  exit
}


if (as_dir=`dirname -- /` && test "X$as_dir" = X/) >/dev/null 2>&1; then
  as_dirname=dirname
else
  as_dirname=false
fi

ECHO_C= ECHO_N= ECHO_T=
case `echo -n x` in
-n*)
  case `echo 'x\c'` in
  *c*) ECHO_T='	';;	# ECHO_T is single tab character.
  *)   ECHO_C='\c';;
  esac;;
*)
  ECHO_N='-n';;
esac

if expr a : '\(a\)' >/dev/null 2>&1 &&
   test "X`expr 00001 : '.*\(...\)'`" = X001; then
  as_expr=expr
else
  as_expr=false
fi

rm -f conf$$ conf$$.exe conf$$.file
if test -d conf$$.dir; then
  rm -f conf$$.dir/conf$$.file
else
  rm -f conf$$.dir
  mkdir conf$$.dir
fi
echo >conf$$.file
if ln -s conf$$.file conf$$ 2>/dev/null; then
  as_ln_s='ln -s'
  # ... but there are two gotchas:
  # 1) On MSYS, both `ln -s file dir' and `ln file dir' fail.
  # 2) DJGPP < 2.04 has no symlinks; `ln -s' creates a wrapper executable.
  # In both cases, we have to default to `cp -p'.
  ln -s conf$$.file conf$$.dir 2>/dev/null && test ! -f conf$$.exe ||
    as_ln_s='cp -p'
elif ln conf$$.file conf$$ 2>/dev/null; then
  as_ln_s=ln
else
  as_ln_s='cp -p'
fi
rm -f conf$$ conf$$.exe conf$$.dir/conf$$.file conf$$.file
rmdir conf$$.dir 2>/dev/null

if mkdir -p . 2>/dev/null; then
  as_mkdir_p=:
else
  test -d ./-p && rmdir ./-p
  as_mkdir_p=false
fi

if test -x / >/dev/null 2>&1; then
  as_test_x='test -x'
else
  if ls -dL / >/dev/null 2>&1; then
    as_ls_L_option=L
  else
    as_ls_L_option=
  fi
  as_test_x='
    eval sh -c '\''
      if test -d "$1"; then
        test -d "$1/.";
      else
	case $1 in
        -*)set "./$1";;
	esac;
	case `ls -ld'$as_ls_L_option' "$1" 2>/dev/null` in
	???[sx]*):;;*)false;;esac;fi
    '\'' sh
  '
fi
as_executable_p=$as_test_x

# Sed expression to map a string onto a valid CPP name.
as_tr_cpp="eval sed 'y%*$as_cr_letters%P$as_cr_LETTERS%;s%[^_$as_cr_alnum]%_%g'"

# Sed expression to map a string onto a valid variable name.
as_tr_sh="eval sed 'y%*+%pp%;s%[^_$as_cr_alnum]%_%g'"




# Check that we are running under the correct shell.
SHELL=${CONFIG_SHELL-/bin/sh}

case X$ECHO in
X*--fallback-echo)
  # Remove one level of quotation (which was required for Make).
  ECHO=`echo "$ECHO" | sed 's,\\\\\$\\$0,'$0','`
  ;;
esac

echo=${ECHO-echo}
if test "X$1" = X--no-reexec; then
  # Discard the --no-reexec flag, and continue.
  shift
elif test "X$1" = X--fallback-echo; then
  # Avoid inline document here, it may be left over
  :
elif test "X`($echo '\t') 2>/dev/null`" = 'X\t' ; then
  # Yippee, $echo works!
  :
else
  # Restart under the correct shell.
  exec $SHELL "$0" --no-reexec ${1+"$@"}
fi

if test "X$1" = X--fallback-echo; then
  # used as fallback echo
  shift
  cat <<EOF
$*
EOF
  exit 0
fi

# The HP-UX ksh and POSIX shell print the target directory to stdout
# if CDPATH is set.
(unset CDPATH) >/dev/null 2>&1 && unset CDPATH

if test -z "$ECHO"; then
if test "X${echo_test_string+set}" != Xset; then
# find a string as large as possible, as long as the shell can cope with it
  for cmd in 'sed 50q "$0"' 'sed 20q "$0"' 'sed 10q "$0"' 'sed 2q "$0"' 'echo test'; do
    # expected sizes: less than 2Kb, 1Kb, 512 bytes, 16 bytes, ...
    if (echo_test_string=`eval $cmd`) 2>/dev/null &&
       echo_test_string=`eval $cmd` &&
       (test "X$echo_test_string" = "X$echo_test_string") 2>/dev/null
    then
      break
    fi
  done
fi

if test "X`($echo '\t') 2>/dev/null`" = 'X\t' &&
   echo_testing_string=`($echo "$echo_test_string") 2>/dev/null` &&
   test "X$echo_testing_string" = "X$echo_test_string"; then
  :
else
  # The Solaris, AIX, and Digital Unix default echo programs unquote
  # backslashes.  This makes it impossible to quote backslashes using
  #   echo "$something" | sed 's/\\/\\\\/g'
  #
  # So, first we look for a working echo in the user's PATH.

  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  for dir in $PATH /usr/ucb; do
    IFS="$lt_save_ifs"
    if (test -f $dir/echo || test -f $dir/echo$ac_exeext) &&
       test "X`($dir/echo '\t') 2>/dev/null`" = 'X\t' &&
       echo_testing_string=`($dir/echo "$echo_test_string") 2>/dev/null` &&
       test "X$echo_testing_string" = "X$echo_test_string"; then
      echo="$dir/echo"
      break
    fi
  done
  IFS="$lt_save_ifs"

  if test "X$echo" = Xecho; then
    # We didn't find a better echo, so look for alternatives.
    if test "X`(print -r '\t') 2>/dev/null`" = 'X\t' &&
       echo_testing_string=`(print -r "$echo_test_string") 2>/dev/null` &&
       test "X$echo_testing_string" = "X$echo_test_string"; then
      # This shell has a builtin print -r that does the trick.
      echo='print -r'
    elif (test -f /bin/ksh || test -f /bin/ksh$ac_exeext) &&
	 test "X$CONFIG_SHELL" != X/bin/ksh; then
      # If we have ksh, try running configure again with it.
      ORIGINAL_CONFIG_SHELL=${CONFIG_SHELL-/bin/sh}
      export ORIGINAL_CONFIG_SHELL
      CONFIG_SHELL=/bin/ksh
      export CONFIG_SHELL
      exec $CONFIG_SHELL "$0" --no-reexec ${1+"$@"}
    else
      # Try using printf.
      echo='printf %s\n'
      if test "X`($echo '\t') 2>/dev/null`" = 'X\t' &&
	 echo_testing_string=`($echo "$echo_test_string") 2>/dev/null` &&
	 test "X$echo_testing_string" = "X$echo_test_string"; then
	# Cool, printf works
	:
      elif echo_testing_string=`($ORIGINAL_CONFIG_SHELL "$0" --fallback-echo '\t') 2>/dev/null` &&
	   test "X$echo_testing_string" = 'X\t' &&
	   echo_testing_string=`($ORIGINAL_CONFIG_SHELL "$0" --fallback-echo "$echo_test_string") 2>/dev/null` &&
	   test "X$echo_testing_string" = "X$echo_test_string"; then
	CONFIG_SHELL=$ORIGINAL_CONFIG_SHELL
	export CONFIG_SHELL
	SHELL="$CONFIG_SHELL"
	export SHELL
	echo="$CONFIG_SHELL $0 --fallback-echo"
      elif echo_testing_string=`($CONFIG_SHELL "$0" --fallback-echo '\t') 2>/dev/null` &&
	   test "X$echo_testing_string" = 'X\t' &&
	   echo_testing_string=`($CONFIG_SHELL "$0" --fallback-echo "$echo_test_string") 2>/dev/null` &&
	   test "X$echo_testing_string" = "X$echo_test_string"; then
	echo="$CONFIG_SHELL $0 --fallback-echo"
      else
	# maybe with a smaller string...
	prev=:

	for cmd in 'echo test' 'sed 2q "$0"' 'sed 10q "$0"' 'sed 20q "$0"' 'sed 50q "$0"'; do
	  if (test "X$echo_test_string" = "X`eval $cmd`") 2>/dev/null
	  then
	    break
	  fi
	  prev="$cmd"
	done

	if test "$prev" != 'sed 50q "$0"'; then
	  echo_test_string=`eval $prev`
	  export echo_test_string
	  exec ${ORIGINAL_CONFIG_SHELL-${CONFIG_SHELL-/bin/sh}} "$0" ${1+"$@"}
	else
	  # Oops.  We lost completely, so just stick with echo.
	  echo=echo
	fi
      fi
    fi
  fi
fi
fi

# Copy echo and quote the copy suitably for passing to libtool from
# the Makefile, instead of quoting the original, which is used later.
ECHO=$echo
if test "X$ECHO" = "X$CONFIG_SHELL $0 --fallback-echo"; then
   ECHO="$CONFIG_SHELL \\\$\$0 --fallback-echo"
fi




tagnames=${tagnames+${tagnames},}CXX

tagnames=${tagnames+${tagnames},}F77

exec 7<&0 </dev/null 6>&1

# Name of the host.
# hostname on some systems (SVR3.2, Linux) returns a bogus exit status,
# so uname gets run too.
ac_hostname=`(hostname || uname -n) 2>/dev/null | sed 1q`

#
# Initializations.
#
ac_default_prefix=/usr/local
ac_clean_files=
ac_config_libobj_dir=.
LIBOBJS=
cross_compiling=no
subdirs=
MFLAGS=
MAKEFLAGS=
SHELL=${CONFIG_SHELL-/bin/sh}

# Identity of this package.
PACKAGE_NAME='Fuel cell library and accessory functions'
PACKAGE_TARNAME='FC++'
PACKAGE_VERSION='1.0'
PACKAGE_STRING='Fuel cell library and accessory functions 1.0'
PACKAGE_BUGREPORT='fzenith@broadpark.no'

ac_unique_file="lib/fuelcell.cpp"
# Factoring default headers for most tests.
ac_includes_default="\
#include <stdio.h>
#ifdef HAVE_SYS_TYPES_H
# include <sys/types.h>
#endif
#ifdef HAVE_SYS_STAT_H
# include <sys/stat.h>
#endif
#ifdef STDC_HEADERS
# include <stdlib.h>
# include <stddef.h>
#else
# ifdef HAVE_STDLIB_H
#  include <stdlib.h>
# endif
#endif
#ifdef HAVE_STRING_H
# if !defined STDC_HEADERS && defined HAVE_MEMORY_H
#  include <memory.h>
# endif
# include <string.h>
#endif
#ifdef HAVE_STRINGS_H
# include <strings.h>
#endif
#ifdef HAVE_INTTYPES_H
# include <inttypes.h>
#endif
#ifdef HAVE_STDINT_H
# include <stdint.h>
#endif
#ifdef HAVE_UNISTD_H
# include <unistd.h>
#endif"

ac_subst_vars='SHELL
PATH_SEPARATOR
PACKAGE_NAME
PACKAGE_TARNAME
PACKAGE_VERSION
PACKAGE_STRING
PACKAGE_BUGREPORT
exec_prefix
prefix
program_transform_name
bindir
sbindir
libexecdir
datarootdir
datadir
sysconfdir
sharedstatedir
localstatedir
includedir
oldincludedir
docdir
infodir
htmldir
dvidir
pdfdir
psdir
libdir
localedir
mandir
DEFS
ECHO_C
ECHO_N
ECHO_T
LIBS
build_alias
host_alias
target_alias
INSTALL_PROGRAM
INSTALL_SCRIPT
INSTALL_DATA
am__isrc
CYGPATH_W
PACKAGE
VERSION
ACLOCAL
AUTOCONF
AUTOMAKE
AUTOHEADER
MAKEINFO
install_sh
STRIP
INSTALL_STRIP_PROGRAM
mkdir_p
AWK
SET_MAKE
am__leading_dot
AMTAR
am__tar
am__untar
CXX
CXXFLAGS
LDFLAGS
CPPFLAGS
ac_ct_CXX
EXEEXT
OBJEXT
DEPDIR
am__include
am__quote
AMDEP_TRUE
AMDEP_FALSE
AMDEPBACKSLASH
CXXDEPMODE
am__fastdepCXX_TRUE
am__fastdepCXX_FALSE
CC
CFLAGS
ac_ct_CC
CCDEPMODE
am__fastdepCC_TRUE
am__fastdepCC_FALSE
CPP
build
build_cpu
build_vendor
build_os
host
host_cpu
host_vendor
host_os
GREP
EGREP
LN_S
ECHO
AR
RANLIB
CXXCPP
F77
FFLAGS
ac_ct_F77
LIBTOOL
MKOCTFILE
MKOCTFILE_TRUE
MKOCTFILE_FALSE
GSL_CONFIG
GSL_CFLAGS
GSL_LIBS
LIBOBJS
LTLIBOBJS'
ac_subst_files=''
      ac_precious_vars='build_alias
host_alias
target_alias
CXX
CXXFLAGS
LDFLAGS
LIBS
CPPFLAGS
CCC
CC
CFLAGS
CPP
CXXCPP
F77
FFLAGS'


# Initialize some variables set by options.
ac_init_help=
ac_init_version=false
# The variables have the same names as the options, with
# dashes changed to underlines.
cache_file=/dev/null
exec_prefix=NONE
no_create=
no_recursion=
prefix=NONE
program_prefix=NONE
program_suffix=NONE
program_transform_name=s,x,x,
silent=
site=
srcdir=
verbose=
x_includes=NONE
x_libraries=NONE

# Installation directory options.
# These are left unexpanded so users can "make install exec_prefix=/foo"
# and all the variables that are supposed to be based on exec_prefix
# by default will actually change.
# Use braces instead of parens because sh, perl, etc. also accept them.
# (The list follows the same order as the GNU Coding Standards.)
bindir='${exec_prefix}/bin'
sbindir='${exec_prefix}/sbin'
libexecdir='${exec_prefix}/libexec'
datarootdir='${prefix}/share'
datadir='${datarootdir}'
sysconfdir='${prefix}/etc'
sharedstatedir='${prefix}/com'
localstatedir='${prefix}/var'
includedir='${prefix}/include'
oldincludedir='/usr/include'
docdir='${datarootdir}/doc/${PACKAGE_TARNAME}'
infodir='${datarootdir}/info'
htmldir='${docdir}'
dvidir='${docdir}'
pdfdir='${docdir}'
psdir='${docdir}'
libdir='${exec_prefix}/lib'
localedir='${datarootdir}/locale'
mandir='${datarootdir}/man'

ac_prev=
ac_dashdash=
for ac_option
do
  # If the previous option needs an argument, assign it.
  if test -n "$ac_prev"; then
    eval $ac_prev=\$ac_option
    ac_prev=
    continue
  fi

  case $ac_option in
  *=*)	ac_optarg=`expr "X$ac_option" : '[^=]*=\(.*\)'` ;;
  *)	ac_optarg=yes ;;
  esac

  # Accept the important Cygnus configure options, so we can diagnose typos.

  case $ac_dashdash$ac_option in
  --)
    ac_dashdash=yes ;;

  -bindir | --bindir | --bindi | --bind | --bin | --bi)
    ac_prev=bindir ;;
  -bindir=* | --bindir=* | --bindi=* | --bind=* | --bin=* | --bi=*)
    bindir=$ac_optarg ;;

  -build | --build | --buil | --bui | --bu)
    ac_prev=build_alias ;;
  -build=* | --build=* | --buil=* | --bui=* | --bu=*)
    build_alias=$ac_optarg ;;

  -cache-file | --cache-file | --cache-fil | --cache-fi \
  | --cache-f | --cache- | --cache | --cach | --cac | --ca | --c)
    ac_prev=cache_file ;;
  -cache-file=* | --cache-file=* | --cache-fil=* | --cache-fi=* \
  | --cache-f=* | --cache-=* | --cache=* | --cach=* | --cac=* | --ca=* | --c=*)
    cache_file=$ac_optarg ;;

  --config-cache | -C)
    cache_file=config.cache ;;

  -datadir | --datadir | --datadi | --datad)
    ac_prev=datadir ;;
  -datadir=* | --datadir=* | --datadi=* | --datad=*)
    datadir=$ac_optarg ;;

  -datarootdir | --datarootdir | --datarootdi | --datarootd | --dataroot \
  | --dataroo | --dataro | --datar)
    ac_prev=datarootdir ;;
  -datarootdir=* | --datarootdir=* | --datarootdi=* | --datarootd=* \
  | --dataroot=* | --dataroo=* | --dataro=* | --datar=*)
    datarootdir=$ac_optarg ;;

  -disable-* | --disable-*)
    ac_feature=`expr "x$ac_option" : 'x-*disable-\(.*\)'`
    # Reject names that are not valid shell variable names.
    expr "x$ac_feature" : ".*[^-._$as_cr_alnum]" >/dev/null &&
      { echo "$as_me: error: invalid feature name: $ac_feature" >&2
   { (exit 1); exit 1; }; }
    ac_feature=`echo $ac_feature | sed 's/[-.]/_/g'`
    eval enable_$ac_feature=no ;;

  -docdir | --docdir | --docdi | --doc | --do)
    ac_prev=docdir ;;
  -docdir=* | --docdir=* | --docdi=* | --doc=* | --do=*)
    docdir=$ac_optarg ;;

  -dvidir | --dvidir | --dvidi | --dvid | --dvi | --dv)
    ac_prev=dvidir ;;
  -dvidir=* | --dvidir=* | --dvidi=* | --dvid=* | --dvi=* | --dv=*)
    dvidir=$ac_optarg ;;

  -enable-* | --enable-*)
    ac_feature=`expr "x$ac_option" : 'x-*enable-\([^=]*\)'`
    # Reject names that are not valid shell variable names.
    expr "x$ac_feature" : ".*[^-._$as_cr_alnum]" >/dev/null &&
      { echo "$as_me: error: invalid feature name: $ac_feature" >&2
   { (exit 1); exit 1; }; }
    ac_feature=`echo $ac_feature | sed 's/[-.]/_/g'`
    eval enable_$ac_feature=\$ac_optarg ;;

  -exec-prefix | --exec_prefix | --exec-prefix | --exec-prefi \
  | --exec-pref | --exec-pre | --exec-pr | --exec-p | --exec- \
  | --exec | --exe | --ex)
    ac_prev=exec_prefix ;;
  -exec-prefix=* | --exec_prefix=* | --exec-prefix=* | --exec-prefi=* \
  | --exec-pref=* | --exec-pre=* | --exec-pr=* | --exec-p=* | --exec-=* \
  | --exec=* | --exe=* | --ex=*)
    exec_prefix=$ac_optarg ;;

  -gas | --gas | --ga | --g)
    # Obsolete; use --with-gas.
    with_gas=yes ;;

  -help | --help | --hel | --he | -h)
    ac_init_help=long ;;
  -help=r* | --help=r* | --hel=r* | --he=r* | -hr*)
    ac_init_help=recursive ;;
  -help=s* | --help=s* | --hel=s* | --he=s* | -hs*)
    ac_init_help=short ;;

  -host | --host | --hos | --ho)
    ac_prev=host_alias ;;
  -host=* | --host=* | --hos=* | --ho=*)
    host_alias=$ac_optarg ;;

  -htmldir | --htmldir | --htmldi | --htmld | --html | --htm | --ht)
    ac_prev=htmldir ;;
  -htmldir=* | --htmldir=* | --htmldi=* | --htmld=* | --html=* | --htm=* \
  | --ht=*)
    htmldir=$ac_optarg ;;

  -includedir | --includedir | --includedi | --included | --include \
  | --includ | --inclu | --incl | --inc)
    ac_prev=includedir ;;
  -includedir=* | --includedir=* | --includedi=* | --included=* | --include=* \
  | --includ=* | --inclu=* | --incl=* | --inc=*)
    includedir=$ac_optarg ;;

  -infodir | --infodir | --infodi | --infod | --info | --inf)
    ac_prev=infodir ;;
  -infodir=* | --infodir=* | --infodi=* | --infod=* | --info=* | --inf=*)
    infodir=$ac_optarg ;;

  -libdir | --libdir | --libdi | --libd)
    ac_prev=libdir ;;
  -libdir=* | --libdir=* | --libdi=* | --libd=*)
    libdir=$ac_optarg ;;

  -libexecdir | --libexecdir | --libexecdi | --libexecd | --libexec \
  | --libexe | --libex | --libe)
    ac_prev=libexecdir ;;
  -libexecdir=* | --libexecdir=* | --libexecdi=* | --libexecd=* | --libexec=* \
  | --libexe=* | --libex=* | --libe=*)
    libexecdir=$ac_optarg ;;

  -localedir | --localedir | --localedi | --localed | --locale)
    ac_prev=localedir ;;
  -localedir=* | --localedir=* | --localedi=* | --localed=* | --locale=*)
    localedir=$ac_optarg ;;

  -localstatedir | --localstatedir | --localstatedi | --localstated \
  | --localstate | --localstat | --localsta | --localst | --locals)
    ac_prev=localstatedir ;;
  -localstatedir=* | --localstatedir=* | --localstatedi=* | --localstated=* \
  | --localstate=* | --localstat=* | --localsta=* | --localst=* | --locals=*)
    localstatedir=$ac_optarg ;;

  -mandir | --mandir | --mandi | --mand | --man | --ma | --m)
    ac_prev=mandir ;;
  -mandir=* | --mandir=* | --mandi=* | --mand=* | --man=* | --ma=* | --m=*)
    mandir=$ac_optarg ;;

  -nfp | --nfp | --nf)
    # Obsolete; use --without-fp.
    with_fp=no ;;

  -no-create | --no-create | --no-creat | --no-crea | --no-cre \
  | --no-cr | --no-c | -n)
    no_create=yes ;;

  -no-recursion | --no-recursion | --no-recursio | --no-recursi \
  | --no-recurs | --no-recur | --no-recu | --no-rec | --no-re | --no-r)
    no_recursion=yes ;;

  -oldincludedir | --oldincludedir | --oldincludedi | --oldincluded \
  | --oldinclude | --oldinclud | --oldinclu | --oldincl | --oldinc \
  | --oldin | --oldi | --old | --ol | --o)
    ac_prev=oldincludedir ;;
  -oldincludedir=* | --oldincludedir=* | --oldincludedi=* | --oldincluded=* \
  | --oldinclude=* | --oldinclud=* | --oldinclu=* | --oldincl=* | --oldinc=* \
  | --oldin=* | --oldi=* | --old=* | --ol=* | --o=*)
    oldincludedir=$ac_optarg ;;

  -prefix | --prefix | --prefi | --pref | --pre | --pr | --p)
    ac_prev=prefix ;;
  -prefix=* | --prefix=* | --prefi=* | --pref=* | --pre=* | --pr=* | --p=*)
    prefix=$ac_optarg ;;

  -program-prefix | --program-prefix | --program-prefi | --program-pref \
  | --program-pre | --program-pr | --program-p)
    ac_prev=program_prefix ;;
  -program-prefix=* | --program-prefix=* | --program-prefi=* \
  | --program-pref=* | --program-pre=* | --program-pr=* | --program-p=*)
    program_prefix=$ac_optarg ;;

  -program-suffix | --program-suffix | --program-suffi | --program-suff \
  | --program-suf | --program-su | --program-s)
    ac_prev=program_suffix ;;
  -program-suffix=* | --program-suffix=* | --program-suffi=* \
  | --program-suff=* | --program-suf=* | --program-su=* | --program-s=*)
    program_suffix=$ac_optarg ;;

  -program-transform-name | --program-transform-name \
  | --program-transform-nam | --program-transform-na \
  | --program-transform-n | --program-transform- \
  | --program-transform | --program-transfor \
  | --program-transfo | --program-transf \
  | --program-trans | --program-tran \
  | --progr-tra | --program-tr | --program-t)
    ac_prev=program_transform_name ;;
  -program-transform-name=* | --program-transform-name=* \
  | --program-transform-nam=* | --program-transform-na=* \
  | --program-transform-n=* | --program-transform-=* \
  | --program-transform=* | --program-transfor=* \
  | --program-transfo=* | --program-transf=* \
  | --program-trans=* | --program-tran=* \
  | --progr-tra=* | --program-tr=* | --program-t=*)
    program_transform_name=$ac_optarg ;;

  -pdfdir | --pdfdir | --pdfdi | --pdfd | --pdf | --pd)
    ac_prev=pdfdir ;;
  -pdfdir=* | --pdfdir=* | --pdfdi=* | --pdfd=* | --pdf=* | --pd=*)
    pdfdir=$ac_optarg ;;

  -psdir | --psdir | --psdi | --psd | --ps)
    ac_prev=psdir ;;
  -psdir=* | --psdir=* | --psdi=* | --psd=* | --ps=*)
    psdir=$ac_optarg ;;

  -q | -quiet | --quiet | --quie | --qui | --qu | --q \
  | -silent | --silent | --silen | --sile | --sil)
    silent=yes ;;

  -sbindir | --sbindir | --sbindi | --sbind | --sbin | --sbi | --sb)
    ac_prev=sbindir ;;
  -sbindir=* | --sbindir=* | --sbindi=* | --sbind=* | --sbin=* \
  | --sbi=* | --sb=*)
    sbindir=$ac_optarg ;;

  -sharedstatedir | --sharedstatedir | --sharedstatedi \
  | --sharedstated | --sharedstate | --sharedstat | --sharedsta \
  | --sharedst | --shareds | --shared | --share | --shar \
  | --sha | --sh)
    ac_prev=sharedstatedir ;;
  -sharedstatedir=* | --sharedstatedir=* | --sharedstatedi=* \
  | --sharedstated=* | --sharedstate=* | --sharedstat=* | --sharedsta=* \
  | --sharedst=* | --shareds=* | --shared=* | --share=* | --shar=* \
  | --sha=* | --sh=*)
    sharedstatedir=$ac_optarg ;;

  -site | --site | --sit)
    ac_prev=site ;;
  -site=* | --site=* | --sit=*)
    site=$ac_optarg ;;

  -srcdir | --srcdir | --srcdi | --srcd | --src | --sr)
    ac_prev=srcdir ;;
  -srcdir=* | --srcdir=* | --srcdi=* | --srcd=* | --src=* | --sr=*)
    srcdir=$ac_optarg ;;

  -sysconfdir | --sysconfdir | --sysconfdi | --sysconfd | --sysconf \
  | --syscon | --sysco | --sysc | --sys | --sy)
    ac_prev=sysconfdir ;;
  -sysconfdir=* | --sysconfdir=* | --sysconfdi=* | --sysconfd=* | --sysconf=* \
  | --syscon=* | --sysco=* | --sysc=* | --sys=* | --sy=*)
    sysconfdir=$ac_optarg ;;

  -target | --target | --targe | --targ | --tar | --ta | --t)
    ac_prev=target_alias ;;
  -target=* | --target=* | --targe=* | --targ=* | --tar=* | --ta=* | --t=*)
    target_alias=$ac_optarg ;;

  -v | -verbose | --verbose | --verbos | --verbo | --verb)
    verbose=yes ;;

  -version | --version | --versio | --versi | --vers | -V)
    ac_init_version=: ;;

  -with-* | --with-*)
    ac_package=`expr "x$ac_option" : 'x-*with-\([^=]*\)'`
    # Reject names that are not valid shell variable names.
    expr "x$ac_package" : ".*[^-._$as_cr_alnum]" >/dev/null &&
      { echo "$as_me: error: invalid package name: $ac_package" >&2
   { (exit 1); exit 1; }; }
    ac_package=`echo $ac_package | sed 's/[-.]/_/g'`
    eval with_$ac_package=\$ac_optarg ;;

  -without-* | --without-*)
    ac_package=`expr "x$ac_option" : 'x-*without-\(.*\)'`
    # Reject names that are not valid shell variable names.
    expr "x$ac_package" : ".*[^-._$as_cr_alnum]" >/dev/null &&
      { echo "$as_me: error: invalid package name: $ac_package" >&2
   { (exit 1); exit 1; }; }
    ac_package=`echo $ac_package | sed 's/[-.]/_/g'`
    eval with_$ac_package=no ;;

  --x)
    # Obsolete; use --with-x.
    with_x=yes ;;

  -x-includes | --x-includes | --x-include | --x-includ | --x-inclu \
  | --x-incl | --x-inc | --x-in | --x-i)
    ac_prev=x_includes ;;
  -x-includes=* | --x-includes=* | --x-include=* | --x-includ=* | --x-inclu=* \
  | --x-incl=* | --x-inc=* | --x-in=* | --x-i=*)
    x_includes=$ac_optarg ;;

  -x-libraries | --x-libraries | --x-librarie | --x-librari \
  | --x-librar | --x-libra | --x-libr | --x-lib | --x-li | --x-l)
    ac_prev=x_libraries ;;
  -x-libraries=* | --x-libraries=* | --x-librarie=* | --x-librari=* \
  | --x-librar=* | --x-libra=* | --x-libr=* | --x-lib=* | --x-li=* | --x-l=*)
    x_libraries=$ac_optarg ;;

  -*) { echo "$as_me: error: unrecognized option: $ac_option
Try \`$0 --help' for more information." >&2
   { (exit 1); exit 1; }; }
    ;;

  *=*)
    ac_envvar=`expr "x$ac_option" : 'x\([^=]*\)='`
    # Reject names that are not valid shell variable names.
    expr "x$ac_envvar" : ".*[^_$as_cr_alnum]" >/dev/null &&
      { echo "$as_me: error: invalid variable name: $ac_envvar" >&2
   { (exit 1); exit 1; }; }
    eval $ac_envvar=\$ac_optarg
    export $ac_envvar ;;

  *)
    # FIXME: should be removed in autoconf 3.0.
    echo "$as_me: WARNING: you should use --build, --host, --target" >&2
    expr "x$ac_option" : ".*[^-._$as_cr_alnum]" >/dev/null &&
      echo "$as_me: WARNING: invalid host type: $ac_option" >&2
    : ${build_alias=$ac_option} ${host_alias=$ac_option} ${target_alias=$ac_option}
    ;;

  esac
done

if test -n "$ac_prev"; then
  ac_option=--`echo $ac_prev | sed 's/_/-/g'`
  { echo "$as_me: error: missing argument to $ac_option" >&2
   { (exit 1); exit 1; }; }
fi

# Be sure to have absolute directory names.
for ac_var in	exec_prefix prefix bindir sbindir libexecdir datarootdir \
		datadir sysconfdir sharedstatedir localstatedir includedir \
		oldincludedir docdir infodir htmldir dvidir pdfdir psdir \
		libdir localedir mandir
do
  eval ac_val=\$$ac_var
  case $ac_val in
    [\\/$]* | ?:[\\/]* )  continue;;
    NONE | '' ) case $ac_var in *prefix ) continue;; esac;;
  esac
  { echo "$as_me: error: expected an absolute directory name for --$ac_var: $ac_val" >&2
   { (exit 1); exit 1; }; }
done

# There might be people who depend on the old broken behavior: `$host'
# used to hold the argument of --host etc.
# FIXME: To remove some day.
build=$build_alias
host=$host_alias
target=$target_alias

# FIXME: To remove some day.
if test "x$host_alias" != x; then
  if test "x$build_alias" = x; then
    cross_compiling=maybe
    echo "$as_me: WARNING: If you wanted to set the --build type, don't use --host.
    If a cross compiler is detected then cross compile mode will be used." >&2
  elif test "x$build_alias" != "x$host_alias"; then
    cross_compiling=yes
  fi
fi

ac_tool_prefix=
test -n "$host_alias" && ac_tool_prefix=$host_alias-

test "$silent" = yes && exec 6>/dev/null


ac_pwd=`pwd` && test -n "$ac_pwd" &&
ac_ls_di=`ls -di .` &&
ac_pwd_ls_di=`cd "$ac_pwd" && ls -di .` ||
  { echo "$as_me: error: Working directory cannot be determined" >&2
   { (exit 1); exit 1; }; }
test "X$ac_ls_di" = "X$ac_pwd_ls_di" ||
  { echo "$as_me: error: pwd does not report name of working directory" >&2
   { (exit 1); exit 1; }; }


# Find the source files, if location was not specified.
if test -z "$srcdir"; then
  ac_srcdir_defaulted=yes
  # Try the directory containing this script, then the parent directory.
  ac_confdir=`$as_dirname -- "$0" ||
$as_expr X"$0" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$0" : 'X\(//\)[^/]' \| \
	 X"$0" : 'X\(//\)$' \| \
	 X"$0" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$0" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
  srcdir=$ac_confdir
  if test ! -r "$srcdir/$ac_unique_file"; then
    srcdir=..
  fi
else
  ac_srcdir_defaulted=no
fi
if test ! -r "$srcdir/$ac_unique_file"; then
  test "$ac_srcdir_defaulted" = yes && srcdir="$ac_confdir or .."
  { echo "$as_me: error: cannot find sources ($ac_unique_file) in $srcdir" >&2
   { (exit 1); exit 1; }; }
fi
ac_msg="sources are in $srcdir, but \`cd $srcdir' does not work"
ac_abs_confdir=`(
	cd "$srcdir" && test -r "./$ac_unique_file" || { echo "$as_me: error: $ac_msg" >&2
   { (exit 1); exit 1; }; }
	pwd)`
# When building in place, set srcdir=.
if test "$ac_abs_confdir" = "$ac_pwd"; then
  srcdir=.
fi
# Remove unnecessary trailing slashes from srcdir.
# Double slashes in file names in object file debugging info
# mess up M-x gdb in Emacs.
case $srcdir in
*/) srcdir=`expr "X$srcdir" : 'X\(.*[^/]\)' \| "X$srcdir" : 'X\(.*\)'`;;
esac
for ac_var in $ac_precious_vars; do
  eval ac_env_${ac_var}_set=\${${ac_var}+set}
  eval ac_env_${ac_var}_value=\$${ac_var}
  eval ac_cv_env_${ac_var}_set=\${${ac_var}+set}
  eval ac_cv_env_${ac_var}_value=\$${ac_var}
done

#
# Report the --help message.
#
if test "$ac_init_help" = "long"; then
  # Omit some internal or obsolete options to make the list less imposing.
  # This message is too long to be a string in the A/UX 3.1 sh.
  cat <<_ACEOF
\`configure' configures Fuel cell library and accessory functions 1.0 to adapt to many kinds of systems.

Usage: $0 [OPTION]... [VAR=VALUE]...

To assign environment variables (e.g., CC, CFLAGS...), specify them as
VAR=VALUE.  See below for descriptions of some of the useful variables.

Defaults for the options are specified in brackets.

Configuration:
  -h, --help              display this help and exit
      --help=short        display options specific to this package
      --help=recursive    display the short help of all the included packages
  -V, --version           display version information and exit
  -q, --quiet, --silent   do not print \`checking...' messages
      --cache-file=FILE   cache test results in FILE [disabled]
  -C, --config-cache      alias for \`--cache-file=config.cache'
  -n, --no-create         do not create output files
      --srcdir=DIR        find the sources in DIR [configure dir or \`..']

Installation directories:
  --prefix=PREFIX         install architecture-independent files in PREFIX
			  [$ac_default_prefix]
  --exec-prefix=EPREFIX   install architecture-dependent files in EPREFIX
			  [PREFIX]

By default, \`make install' will install all the files in
\`$ac_default_prefix/bin', \`$ac_default_prefix/lib' etc.  You can specify
an installation prefix other than \`$ac_default_prefix' using \`--prefix',
for instance \`--prefix=\$HOME'.

For better control, use the options below.

Fine tuning of the installation directories:
  --bindir=DIR           user executables [EPREFIX/bin]
  --sbindir=DIR          system admin executables [EPREFIX/sbin]
  --libexecdir=DIR       program executables [EPREFIX/libexec]
  --sysconfdir=DIR       read-only single-machine data [PREFIX/etc]
  --sharedstatedir=DIR   modifiable architecture-independent data [PREFIX/com]
  --localstatedir=DIR    modifiable single-machine data [PREFIX/var]
  --libdir=DIR           object code libraries [EPREFIX/lib]
  --includedir=DIR       C header files [PREFIX/include]
  --oldincludedir=DIR    C header files for non-gcc [/usr/include]
  --datarootdir=DIR      read-only arch.-independent data root [PREFIX/share]
  --datadir=DIR          read-only architecture-independent data [DATAROOTDIR]
  --infodir=DIR          info documentation [DATAROOTDIR/info]
  --localedir=DIR        locale-dependent data [DATAROOTDIR/locale]
  --mandir=DIR           man documentation [DATAROOTDIR/man]
  --docdir=DIR           documentation root [DATAROOTDIR/doc/FC++]
  --htmldir=DIR          html documentation [DOCDIR]
  --dvidir=DIR           dvi documentation [DOCDIR]
  --pdfdir=DIR           pdf documentation [DOCDIR]
  --psdir=DIR            ps documentation [DOCDIR]
_ACEOF

  cat <<\_ACEOF

Program names:
  --program-prefix=PREFIX            prepend PREFIX to installed program names
  --program-suffix=SUFFIX            append SUFFIX to installed program names
  --program-transform-name=PROGRAM   run sed PROGRAM on installed program names

System types:
  --build=BUILD     configure for building on BUILD [guessed]
  --host=HOST       cross-compile to build programs to run on HOST [BUILD]
_ACEOF
fi

if test -n "$ac_init_help"; then
  case $ac_init_help in
     short | recursive ) echo "Configuration of Fuel cell library and accessory functions 1.0:";;
   esac
  cat <<\_ACEOF

Optional Features:
  --disable-FEATURE       do not include FEATURE (same as --enable-FEATURE=no)
  --enable-FEATURE[=ARG]  include FEATURE [ARG=yes]
  --disable-dependency-tracking  speeds up one-time build
  --enable-dependency-tracking   do not reject slow dependency extractors
  --enable-shared[=PKGS]  build shared libraries [default=yes]
  --enable-static[=PKGS]  build static libraries [default=yes]
  --enable-fast-install[=PKGS]
                          optimize for fast installation [default=yes]
  --disable-libtool-lock  avoid locking (might break parallel builds)
  --disable-gsltest       Do not try to compile and run a test GSL program

Optional Packages:
  --with-PACKAGE[=ARG]    use PACKAGE [ARG=yes]
  --without-PACKAGE       do not use PACKAGE (same as --with-PACKAGE=no)
  --with-gnu-ld           assume the C compiler uses GNU ld [default=no]
  --with-pic              try to use only PIC/non-PIC objects [default=use
                          both]
  --with-tags[=TAGS]      include additional configurations [automatic]
  --with-gsl-prefix=PFX   Prefix where GSL is installed (optional)
  --with-gsl-exec-prefix=PFX Exec prefix where GSL is installed (optional)

Some influential environment variables:
  CXX         C++ compiler command
  CXXFLAGS    C++ compiler flags
  LDFLAGS     linker flags, e.g. -L<lib dir> if you have libraries in a
              nonstandard directory <lib dir>
  LIBS        libraries to pass to the linker, e.g. -l<library>
  CPPFLAGS    C/C++/Objective C preprocessor flags, e.g. -I<include dir> if
              you have headers in a nonstandard directory <include dir>
  CC          C compiler command
  CFLAGS      C compiler flags
  CPP         C preprocessor
  CXXCPP      C++ preprocessor
  F77         Fortran 77 compiler command
  FFLAGS      Fortran 77 compiler flags

Use these variables to override the choices made by `configure' or to help
it to find libraries and programs with nonstandard names/locations.

Report bugs to <fzenith@broadpark.no>.
_ACEOF
ac_status=$?
fi

if test "$ac_init_help" = "recursive"; then
  # If there are subdirs, report their specific --help.
  for ac_dir in : $ac_subdirs_all; do test "x$ac_dir" = x: && continue
    test -d "$ac_dir" || continue
    ac_builddir=.

case "$ac_dir" in
.) ac_dir_suffix= ac_top_builddir_sub=. ac_top_build_prefix= ;;
*)
  ac_dir_suffix=/`echo "$ac_dir" | sed 's,^\.[\\/],,'`
  # A ".." for each directory in $ac_dir_suffix.
  ac_top_builddir_sub=`echo "$ac_dir_suffix" | sed 's,/[^\\/]*,/..,g;s,/,,'`
  case $ac_top_builddir_sub in
  "") ac_top_builddir_sub=. ac_top_build_prefix= ;;
  *)  ac_top_build_prefix=$ac_top_builddir_sub/ ;;
  esac ;;
esac
ac_abs_top_builddir=$ac_pwd
ac_abs_builddir=$ac_pwd$ac_dir_suffix
# for backward compatibility:
ac_top_builddir=$ac_top_build_prefix

case $srcdir in
  .)  # We are building in place.
    ac_srcdir=.
    ac_top_srcdir=$ac_top_builddir_sub
    ac_abs_top_srcdir=$ac_pwd ;;
  [\\/]* | ?:[\\/]* )  # Absolute name.
    ac_srcdir=$srcdir$ac_dir_suffix;
    ac_top_srcdir=$srcdir
    ac_abs_top_srcdir=$srcdir ;;
  *) # Relative name.
    ac_srcdir=$ac_top_build_prefix$srcdir$ac_dir_suffix
    ac_top_srcdir=$ac_top_build_prefix$srcdir
    ac_abs_top_srcdir=$ac_pwd/$srcdir ;;
esac
ac_abs_srcdir=$ac_abs_top_srcdir$ac_dir_suffix

    cd "$ac_dir" || { ac_status=$?; continue; }
    # Check for guested configure.
    if test -f "$ac_srcdir/configure.gnu"; then
      echo &&
      $SHELL "$ac_srcdir/configure.gnu" --help=recursive
    elif test -f "$ac_srcdir/configure"; then
      echo &&
      $SHELL "$ac_srcdir/configure" --help=recursive
    else
      echo "$as_me: WARNING: no configuration information is in $ac_dir" >&2
    fi || ac_status=$?
    cd "$ac_pwd" || { ac_status=$?; break; }
  done
fi

test -n "$ac_init_help" && exit $ac_status
if $ac_init_version; then
  cat <<\_ACEOF
Fuel cell library and accessory functions configure 1.0
generated by GNU Autoconf 2.61

Copyright (C) 1992, 1993, 1994, 1995, 1996, 1998, 1999, 2000, 2001,
2002, 2003, 2004, 2005, 2006 Free Software Foundation, Inc.
This configure script is free software; the Free Software Foundation
gives unlimited permission to copy, distribute and modify it.
_ACEOF
  exit
fi
cat >config.log <<_ACEOF
This file contains any messages produced by compilers while
running configure, to aid debugging if configure makes a mistake.

It was created by Fuel cell library and accessory functions $as_me 1.0, which was
generated by GNU Autoconf 2.61.  Invocation command line was

  $ $0 $@

_ACEOF
exec 5>>config.log
{
cat <<_ASUNAME
## --------- ##
## Platform. ##
## --------- ##

hostname = `(hostname || uname -n) 2>/dev/null | sed 1q`
uname -m = `(uname -m) 2>/dev/null || echo unknown`
uname -r = `(uname -r) 2>/dev/null || echo unknown`
uname -s = `(uname -s) 2>/dev/null || echo unknown`
uname -v = `(uname -v) 2>/dev/null || echo unknown`

/usr/bin/uname -p = `(/usr/bin/uname -p) 2>/dev/null || echo unknown`
/bin/uname -X     = `(/bin/uname -X) 2>/dev/null     || echo unknown`

/bin/arch              = `(/bin/arch) 2>/dev/null              || echo unknown`
/usr/bin/arch -k       = `(/usr/bin/arch -k) 2>/dev/null       || echo unknown`
/usr/convex/getsysinfo = `(/usr/convex/getsysinfo) 2>/dev/null || echo unknown`
/usr/bin/hostinfo      = `(/usr/bin/hostinfo) 2>/dev/null      || echo unknown`
/bin/machine           = `(/bin/machine) 2>/dev/null           || echo unknown`
/usr/bin/oslevel       = `(/usr/bin/oslevel) 2>/dev/null       || echo unknown`
/bin/universe          = `(/bin/universe) 2>/dev/null          || echo unknown`

_ASUNAME

as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  echo "PATH: $as_dir"
done
IFS=$as_save_IFS

} >&5

cat >&5 <<_ACEOF


## ----------- ##
## Core tests. ##
## ----------- ##

_ACEOF


# Keep a trace of the command line.
# Strip out --no-create and --no-recursion so they do not pile up.
# Strip out --silent because we don't want to record it for future runs.
# Also quote any args containing shell meta-characters.
# Make two passes to allow for proper duplicate-argument suppression.
ac_configure_args=
ac_configure_args0=
ac_configure_args1=
ac_must_keep_next=false
for ac_pass in 1 2
do
  for ac_arg
  do
    case $ac_arg in
    -no-create | --no-c* | -n | -no-recursion | --no-r*) continue ;;
    -q | -quiet | --quiet | --quie | --qui | --qu | --q \
    | -silent | --silent | --silen | --sile | --sil)
      continue ;;
    *\'*)
      ac_arg=`echo "$ac_arg" | sed "s/'/'\\\\\\\\''/g"` ;;
    esac
    case $ac_pass in
    1) ac_configure_args0="$ac_configure_args0 '$ac_arg'" ;;
    2)
      ac_configure_args1="$ac_configure_args1 '$ac_arg'"
      if test $ac_must_keep_next = true; then
	ac_must_keep_next=false # Got value, back to normal.
      else
	case $ac_arg in
	  *=* | --config-cache | -C | -disable-* | --disable-* \
	  | -enable-* | --enable-* | -gas | --g* | -nfp | --nf* \
	  | -q | -quiet | --q* | -silent | --sil* | -v | -verb* \
	  | -with-* | --with-* | -without-* | --without-* | --x)
	    case "$ac_configure_args0 " in
	      "$ac_configure_args1"*" '$ac_arg' "* ) continue ;;
	    esac
	    ;;
	  -* ) ac_must_keep_next=true ;;
	esac
      fi
      ac_configure_args="$ac_configure_args '$ac_arg'"
      ;;
    esac
  done
done
$as_unset ac_configure_args0 || test "${ac_configure_args0+set}" != set || { ac_configure_args0=; export ac_configure_args0; }
$as_unset ac_configure_args1 || test "${ac_configure_args1+set}" != set || { ac_configure_args1=; export ac_configure_args1; }

# When interrupted or exit'd, cleanup temporary files, and complete
# config.log.  We remove comments because anyway the quotes in there
# would cause problems or look ugly.
# WARNING: Use '\'' to represent an apostrophe within the trap.
# WARNING: Do not start the trap code with a newline, due to a FreeBSD 4.0 bug.
trap 'exit_status=$?
  # Save into config.log some information that might help in debugging.
  {
    echo

    cat <<\_ASBOX
## ---------------- ##
## Cache variables. ##
## ---------------- ##
_ASBOX
    echo
    # The following way of writing the cache mishandles newlines in values,
(
  for ac_var in `(set) 2>&1 | sed -n '\''s/^\([a-zA-Z_][a-zA-Z0-9_]*\)=.*/\1/p'\''`; do
    eval ac_val=\$$ac_var
    case $ac_val in #(
    *${as_nl}*)
      case $ac_var in #(
      *_cv_*) { echo "$as_me:$LINENO: WARNING: Cache variable $ac_var contains a newline." >&5
echo "$as_me: WARNING: Cache variable $ac_var contains a newline." >&2;} ;;
      esac
      case $ac_var in #(
      _ | IFS | as_nl) ;; #(
      *) $as_unset $ac_var ;;
      esac ;;
    esac
  done
  (set) 2>&1 |
    case $as_nl`(ac_space='\'' '\''; set) 2>&1` in #(
    *${as_nl}ac_space=\ *)
      sed -n \
	"s/'\''/'\''\\\\'\'''\''/g;
	  s/^\\([_$as_cr_alnum]*_cv_[_$as_cr_alnum]*\\)=\\(.*\\)/\\1='\''\\2'\''/p"
      ;; #(
    *)
      sed -n "/^[_$as_cr_alnum]*_cv_[_$as_cr_alnum]*=/p"
      ;;
    esac |
    sort
)
    echo

    cat <<\_ASBOX
## ----------------- ##
## Output variables. ##
## ----------------- ##
_ASBOX
    echo
    for ac_var in $ac_subst_vars
    do
      eval ac_val=\$$ac_var
      case $ac_val in
      *\'\''*) ac_val=`echo "$ac_val" | sed "s/'\''/'\''\\\\\\\\'\'''\''/g"`;;
      esac
      echo "$ac_var='\''$ac_val'\''"
    done | sort
    echo

    if test -n "$ac_subst_files"; then
      cat <<\_ASBOX
## ------------------- ##
## File substitutions. ##
## ------------------- ##
_ASBOX
      echo
      for ac_var in $ac_subst_files
      do
	eval ac_val=\$$ac_var
	case $ac_val in
	*\'\''*) ac_val=`echo "$ac_val" | sed "s/'\''/'\''\\\\\\\\'\'''\''/g"`;;
	esac
	echo "$ac_var='\''$ac_val'\''"
      done | sort
      echo
    fi

    if test -s confdefs.h; then
      cat <<\_ASBOX
## ----------- ##
## confdefs.h. ##
## ----------- ##
_ASBOX
      echo
      cat confdefs.h
      echo
    fi
    test "$ac_signal" != 0 &&
      echo "$as_me: caught signal $ac_signal"
    echo "$as_me: exit $exit_status"
  } >&5
  rm -f core *.core core.conftest.* &&
    rm -f -r conftest* confdefs* conf$$* $ac_clean_files &&
    exit $exit_status
' 0
for ac_signal in 1 2 13 15; do
  trap 'ac_signal='$ac_signal'; { (exit 1); exit 1; }' $ac_signal
done
ac_signal=0

# confdefs.h avoids OS command line length limits that DEFS can exceed.
rm -f -r conftest* confdefs.h

# Predefined preprocessor variables.

cat >>confdefs.h <<_ACEOF
#define PACKAGE_NAME "$PACKAGE_NAME"
_ACEOF


cat >>confdefs.h <<_ACEOF
#define PACKAGE_TARNAME "$PACKAGE_TARNAME"
_ACEOF


cat >>confdefs.h <<_ACEOF
#define PACKAGE_VERSION "$PACKAGE_VERSION"
_ACEOF


cat >>confdefs.h <<_ACEOF
#define PACKAGE_STRING "$PACKAGE_STRING"
_ACEOF


cat >>confdefs.h <<_ACEOF
#define PACKAGE_BUGREPORT "$PACKAGE_BUGREPORT"
_ACEOF


# Let the site file select an alternate cache file if it wants to.
# Prefer explicitly selected file to automatically selected ones.
if test -n "$CONFIG_SITE"; then
  set x "$CONFIG_SITE"
elif test "x$prefix" != xNONE; then
  set x "$prefix/share/config.site" "$prefix/etc/config.site"
else
  set x "$ac_default_prefix/share/config.site" \
	"$ac_default_prefix/etc/config.site"
fi
shift
for ac_site_file
do
  if test -r "$ac_site_file"; then
    { echo "$as_me:$LINENO: loading site script $ac_site_file" >&5
echo "$as_me: loading site script $ac_site_file" >&6;}
    sed 's/^/| /' "$ac_site_file" >&5
    . "$ac_site_file"
  fi
done

if test -r "$cache_file"; then
  # Some versions of bash will fail to source /dev/null (special
  # files actually), so we avoid doing that.
  if test -f "$cache_file"; then
    { echo "$as_me:$LINENO: loading cache $cache_file" >&5
echo "$as_me: loading cache $cache_file" >&6;}
    case $cache_file in
      [\\/]* | ?:[\\/]* ) . "$cache_file";;
      *)                      . "./$cache_file";;
    esac
  fi
else
  { echo "$as_me:$LINENO: creating cache $cache_file" >&5
echo "$as_me: creating cache $cache_file" >&6;}
  >$cache_file
fi

# Check that the precious variables saved in the cache have kept the same
# value.
ac_cache_corrupted=false
for ac_var in $ac_precious_vars; do
  eval ac_old_set=\$ac_cv_env_${ac_var}_set
  eval ac_new_set=\$ac_env_${ac_var}_set
  eval ac_old_val=\$ac_cv_env_${ac_var}_value
  eval ac_new_val=\$ac_env_${ac_var}_value
  case $ac_old_set,$ac_new_set in
    set,)
      { echo "$as_me:$LINENO: error: \`$ac_var' was set to \`$ac_old_val' in the previous run" >&5
echo "$as_me: error: \`$ac_var' was set to \`$ac_old_val' in the previous run" >&2;}
      ac_cache_corrupted=: ;;
    ,set)
      { echo "$as_me:$LINENO: error: \`$ac_var' was not set in the previous run" >&5
echo "$as_me: error: \`$ac_var' was not set in the previous run" >&2;}
      ac_cache_corrupted=: ;;
    ,);;
    *)
      if test "x$ac_old_val" != "x$ac_new_val"; then
	{ echo "$as_me:$LINENO: error: \`$ac_var' has changed since the previous run:" >&5
echo "$as_me: error: \`$ac_var' has changed since the previous run:" >&2;}
	{ echo "$as_me:$LINENO:   former value:  $ac_old_val" >&5
echo "$as_me:   former value:  $ac_old_val" >&2;}
	{ echo "$as_me:$LINENO:   current value: $ac_new_val" >&5
echo "$as_me:   current value: $ac_new_val" >&2;}
	ac_cache_corrupted=:
      fi;;
  esac
  # Pass precious variables to config.status.
  if test "$ac_new_set" = set; then
    case $ac_new_val in
    *\'*) ac_arg=$ac_var=`echo "$ac_new_val" | sed "s/'/'\\\\\\\\''/g"` ;;
    *) ac_arg=$ac_var=$ac_new_val ;;
    esac
    case " $ac_configure_args " in
      *" '$ac_arg' "*) ;; # Avoid dups.  Use of quotes ensures accuracy.
      *) ac_configure_args="$ac_configure_args '$ac_arg'" ;;
    esac
  fi
done
if $ac_cache_corrupted; then
  { echo "$as_me:$LINENO: error: changes in the environment can compromise the build" >&5
echo "$as_me: error: changes in the environment can compromise the build" >&2;}
  { { echo "$as_me:$LINENO: error: run \`make distclean' and/or \`rm $cache_file' and start over" >&5
echo "$as_me: error: run \`make distclean' and/or \`rm $cache_file' and start over" >&2;}
   { (exit 1); exit 1; }; }
fi

























ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu


am__api_version='1.10'

ac_aux_dir=
for ac_dir in "$srcdir" "$srcdir/.." "$srcdir/../.."; do
  if test -f "$ac_dir/install-sh"; then
    ac_aux_dir=$ac_dir
    ac_install_sh="$ac_aux_dir/install-sh -c"
    break
  elif test -f "$ac_dir/install.sh"; then
    ac_aux_dir=$ac_dir
    ac_install_sh="$ac_aux_dir/install.sh -c"
    break
  elif test -f "$ac_dir/shtool"; then
    ac_aux_dir=$ac_dir
    ac_install_sh="$ac_aux_dir/shtool install -c"
    break
  fi
done
if test -z "$ac_aux_dir"; then
  { { echo "$as_me:$LINENO: error: cannot find install-sh or install.sh in \"$srcdir\" \"$srcdir/..\" \"$srcdir/../..\"" >&5
echo "$as_me: error: cannot find install-sh or install.sh in \"$srcdir\" \"$srcdir/..\" \"$srcdir/../..\"" >&2;}
   { (exit 1); exit 1; }; }
fi

# These three variables are undocumented and unsupported,
# and are intended to be withdrawn in a future Autoconf release.
# They can cause serious problems if a builder's source tree is in a directory
# whose full name contains unusual characters.
ac_config_guess="$SHELL $ac_aux_dir/config.guess"  # Please don't use this var.
ac_config_sub="$SHELL $ac_aux_dir/config.sub"  # Please don't use this var.
ac_configure="$SHELL $ac_aux_dir/configure"  # Please don't use this var.


# Find a good install program.  We prefer a C program (faster),
# so one script is as good as another.  But avoid the broken or
# incompatible versions:
# SysV /etc/install, /usr/sbin/install
# SunOS /usr/etc/install
# IRIX /sbin/install
# AIX /bin/install
# AmigaOS /C/install, which installs bootblocks on floppy discs
# AIX 4 /usr/bin/installbsd, which doesn't work without a -g flag
# AFS /usr/afsws/bin/install, which mishandles nonexistent args
# SVR4 /usr/ucb/install, which tries to use the nonexistent group "staff"
# OS/2's system install, which has a completely different semantic
# ./install, which can be erroneously created by make from ./install.sh.
{ echo "$as_me:$LINENO: checking for a BSD-compatible install" >&5
echo $ECHO_N "checking for a BSD-compatible install... $ECHO_C" >&6; }
if test -z "$INSTALL"; then
if test "${ac_cv_path_install+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  # Account for people who put trailing slashes in PATH elements.
case $as_dir/ in
  ./ | .// | /cC/* | \
  /etc/* | /usr/sbin/* | /usr/etc/* | /sbin/* | /usr/afsws/bin/* | \
  ?:\\/os2\\/install\\/* | ?:\\/OS2\\/INSTALL\\/* | \
  /usr/ucb/* ) ;;
  *)
    # OSF1 and SCO ODT 3.0 have their own names for install.
    # Don't use installbsd from OSF since it installs stuff as root
    # by default.
    for ac_prog in ginstall scoinst install; do
      for ac_exec_ext in '' $ac_executable_extensions; do
	if { test -f "$as_dir/$ac_prog$ac_exec_ext" && $as_test_x "$as_dir/$ac_prog$ac_exec_ext"; }; then
	  if test $ac_prog = install &&
	    grep dspmsg "$as_dir/$ac_prog$ac_exec_ext" >/dev/null 2>&1; then
	    # AIX install.  It has an incompatible calling convention.
	    :
	  elif test $ac_prog = install &&
	    grep pwplus "$as_dir/$ac_prog$ac_exec_ext" >/dev/null 2>&1; then
	    # program-specific install script used by HP pwplus--don't use.
	    :
	  else
	    ac_cv_path_install="$as_dir/$ac_prog$ac_exec_ext -c"
	    break 3
	  fi
	fi
      done
    done
    ;;
esac
done
IFS=$as_save_IFS


fi
  if test "${ac_cv_path_install+set}" = set; then
    INSTALL=$ac_cv_path_install
  else
    # As a last resort, use the slow shell script.  Don't cache a
    # value for INSTALL within a source directory, because that will
    # break other packages using the cache if that directory is
    # removed, or if the value is a relative name.
    INSTALL=$ac_install_sh
  fi
fi
{ echo "$as_me:$LINENO: result: $INSTALL" >&5
echo "${ECHO_T}$INSTALL" >&6; }

# Use test -z because SunOS4 sh mishandles braces in ${var-val}.
# It thinks the first close brace ends the variable substitution.
test -z "$INSTALL_PROGRAM" && INSTALL_PROGRAM='${INSTALL}'

test -z "$INSTALL_SCRIPT" && INSTALL_SCRIPT='${INSTALL}'

test -z "$INSTALL_DATA" && INSTALL_DATA='${INSTALL} -m 644'

{ echo "$as_me:$LINENO: checking whether build environment is sane" >&5
echo $ECHO_N "checking whether build environment is sane... $ECHO_C" >&6; }
# Just in case
sleep 1
echo timestamp > conftest.file
# Do `set' in a subshell so we don't clobber the current shell's
# arguments.  Must try -L first in case configure is actually a
# symlink; some systems play weird games with the mod time of symlinks
# (eg FreeBSD returns the mod time of the symlink's containing
# directory).
if (
   set X `ls -Lt $srcdir/configure conftest.file 2> /dev/null`
   if test "$*" = "X"; then
      # -L didn't work.
      set X `ls -t $srcdir/configure conftest.file`
   fi
   rm -f conftest.file
   if test "$*" != "X $srcdir/configure conftest.file" \
      && test "$*" != "X conftest.file $srcdir/configure"; then

      # If neither matched, then we have a broken ls.  This can happen
      # if, for instance, CONFIG_SHELL is bash and it inherits a
      # broken ls alias from the environment.  This has actually
      # happened.  Such a system could not be considered "sane".
      { { echo "$as_me:$LINENO: error: ls -t appears to fail.  Make sure there is not a broken
alias in your environment" >&5
echo "$as_me: error: ls -t appears to fail.  Make sure there is not a broken
alias in your environment" >&2;}
   { (exit 1); exit 1; }; }
   fi

   test "$2" = conftest.file
   )
then
   # Ok.
   :
else
   { { echo "$as_me:$LINENO: error: newly created file is older than distributed files!
Check your system clock" >&5
echo "$as_me: error: newly created file is older than distributed files!
Check your system clock" >&2;}
   { (exit 1); exit 1; }; }
fi
{ echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
test "$program_prefix" != NONE &&
  program_transform_name="s&^&$program_prefix&;$program_transform_name"
# Use a double $ so make ignores it.
test "$program_suffix" != NONE &&
  program_transform_name="s&\$&$program_suffix&;$program_transform_name"
# Double any \ or $.  echo might interpret backslashes.
# By default was `s,x,x', remove it if useless.
cat <<\_ACEOF >conftest.sed
s/[\\$]/&&/g;s/;s,x,x,$//
_ACEOF
program_transform_name=`echo $program_transform_name | sed -f conftest.sed`
rm -f conftest.sed

# expand $ac_aux_dir to an absolute path
am_aux_dir=`cd $ac_aux_dir && pwd`

test x"${MISSING+set}" = xset || MISSING="\${SHELL} $am_aux_dir/missing"
# Use eval to expand $SHELL
if eval "$MISSING --run true"; then
  am_missing_run="$MISSING --run "
else
  am_missing_run=
  { echo "$as_me:$LINENO: WARNING: \`missing' script is too old or missing" >&5
echo "$as_me: WARNING: \`missing' script is too old or missing" >&2;}
fi

{ echo "$as_me:$LINENO: checking for a thread-safe mkdir -p" >&5
echo $ECHO_N "checking for a thread-safe mkdir -p... $ECHO_C" >&6; }
if test -z "$MKDIR_P"; then
  if test "${ac_cv_path_mkdir+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH$PATH_SEPARATOR/opt/sfw/bin
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_prog in mkdir gmkdir; do
	 for ac_exec_ext in '' $ac_executable_extensions; do
	   { test -f "$as_dir/$ac_prog$ac_exec_ext" && $as_test_x "$as_dir/$ac_prog$ac_exec_ext"; } || continue
	   case `"$as_dir/$ac_prog$ac_exec_ext" --version 2>&1` in #(
	     'mkdir (GNU coreutils) '* | \
	     'mkdir (coreutils) '* | \
	     'mkdir (fileutils) '4.1*)
	       ac_cv_path_mkdir=$as_dir/$ac_prog$ac_exec_ext
	       break 3;;
	   esac
	 done
       done
done
IFS=$as_save_IFS

fi

  if test "${ac_cv_path_mkdir+set}" = set; then
    MKDIR_P="$ac_cv_path_mkdir -p"
  else
    # As a last resort, use the slow shell script.  Don't cache a
    # value for MKDIR_P within a source directory, because that will
    # break other packages using the cache if that directory is
    # removed, or if the value is a relative name.
    test -d ./--version && rmdir ./--version
    MKDIR_P="$ac_install_sh -d"
  fi
fi
{ echo "$as_me:$LINENO: result: $MKDIR_P" >&5
echo "${ECHO_T}$MKDIR_P" >&6; }

mkdir_p="$MKDIR_P"
case $mkdir_p in
  [\\/$]* | ?:[\\/]*) ;;
  */*) mkdir_p="\$(top_builddir)/$mkdir_p" ;;
esac

for ac_prog in gawk mawk nawk awk
do
  # Extract the first word of "$ac_prog", so it can be a program name with args.
set dummy $ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_AWK+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$AWK"; then
  ac_cv_prog_AWK="$AWK" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_AWK="$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
AWK=$ac_cv_prog_AWK
if test -n "$AWK"; then
  { echo "$as_me:$LINENO: result: $AWK" >&5
echo "${ECHO_T}$AWK" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  test -n "$AWK" && break
done

{ echo "$as_me:$LINENO: checking whether ${MAKE-make} sets \$(MAKE)" >&5
echo $ECHO_N "checking whether ${MAKE-make} sets \$(MAKE)... $ECHO_C" >&6; }
set x ${MAKE-make}; ac_make=`echo "$2" | sed 's/+/p/g; s/[^a-zA-Z0-9_]/_/g'`
if { as_var=ac_cv_prog_make_${ac_make}_set; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.make <<\_ACEOF
SHELL = /bin/sh
all:
	@echo '@@@%%%=$(MAKE)=@@@%%%'
_ACEOF
# GNU make sometimes prints "make[1]: Entering...", which would confuse us.
case `${MAKE-make} -f conftest.make 2>/dev/null` in
  *@@@%%%=?*=@@@%%%*)
    eval ac_cv_prog_make_${ac_make}_set=yes;;
  *)
    eval ac_cv_prog_make_${ac_make}_set=no;;
esac
rm -f conftest.make
fi
if eval test \$ac_cv_prog_make_${ac_make}_set = yes; then
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
  SET_MAKE=
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
  SET_MAKE="MAKE=${MAKE-make}"
fi

rm -rf .tst 2>/dev/null
mkdir .tst 2>/dev/null
if test -d .tst; then
  am__leading_dot=.
else
  am__leading_dot=_
fi
rmdir .tst 2>/dev/null

if test "`cd $srcdir && pwd`" != "`pwd`"; then
  # Use -I$(srcdir) only when $(srcdir) != ., so that make's output
  # is not polluted with repeated "-I."
  am__isrc=' -I$(srcdir)'
  # test to see if srcdir already configured
  if test -f $srcdir/config.status; then
    { { echo "$as_me:$LINENO: error: source directory already configured; run \"make distclean\" there first" >&5
echo "$as_me: error: source directory already configured; run \"make distclean\" there first" >&2;}
   { (exit 1); exit 1; }; }
  fi
fi

# test whether we have cygpath
if test -z "$CYGPATH_W"; then
  if (cygpath --version) >/dev/null 2>/dev/null; then
    CYGPATH_W='cygpath -w'
  else
    CYGPATH_W=echo
  fi
fi


# Define the identity of the package.
 PACKAGE='FC++'
 VERSION='1.0'


cat >>confdefs.h <<_ACEOF
#define PACKAGE "$PACKAGE"
_ACEOF


cat >>confdefs.h <<_ACEOF
#define VERSION "$VERSION"
_ACEOF

# Some tools Automake needs.

ACLOCAL=${ACLOCAL-"${am_missing_run}aclocal-${am__api_version}"}


AUTOCONF=${AUTOCONF-"${am_missing_run}autoconf"}


AUTOMAKE=${AUTOMAKE-"${am_missing_run}automake-${am__api_version}"}


AUTOHEADER=${AUTOHEADER-"${am_missing_run}autoheader"}


MAKEINFO=${MAKEINFO-"${am_missing_run}makeinfo"}

install_sh=${install_sh-"\$(SHELL) $am_aux_dir/install-sh"}

# Installed binaries are usually stripped using `strip' when the user
# run `make install-strip'.  However `strip' might not be the right
# tool to use in cross-compilation environments, therefore Automake
# will honor the `STRIP' environment variable to overrule this program.
if test "$cross_compiling" != no; then
  if test -n "$ac_tool_prefix"; then
  # Extract the first word of "${ac_tool_prefix}strip", so it can be a program name with args.
set dummy ${ac_tool_prefix}strip; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_STRIP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$STRIP"; then
  ac_cv_prog_STRIP="$STRIP" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_STRIP="${ac_tool_prefix}strip"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
STRIP=$ac_cv_prog_STRIP
if test -n "$STRIP"; then
  { echo "$as_me:$LINENO: result: $STRIP" >&5
echo "${ECHO_T}$STRIP" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$ac_cv_prog_STRIP"; then
  ac_ct_STRIP=$STRIP
  # Extract the first word of "strip", so it can be a program name with args.
set dummy strip; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_STRIP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_STRIP"; then
  ac_cv_prog_ac_ct_STRIP="$ac_ct_STRIP" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_STRIP="strip"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_STRIP=$ac_cv_prog_ac_ct_STRIP
if test -n "$ac_ct_STRIP"; then
  { echo "$as_me:$LINENO: result: $ac_ct_STRIP" >&5
echo "${ECHO_T}$ac_ct_STRIP" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  if test "x$ac_ct_STRIP" = x; then
    STRIP=":"
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    STRIP=$ac_ct_STRIP
  fi
else
  STRIP="$ac_cv_prog_STRIP"
fi

fi
INSTALL_STRIP_PROGRAM="\$(install_sh) -c -s"

# We need awk for the "check" target.  The system "awk" is bad on
# some platforms.
# Always define AMTAR for backward compatibility.

AMTAR=${AMTAR-"${am_missing_run}tar"}

am__tar='${AMTAR} chof - "$$tardir"'; am__untar='${AMTAR} xf -'






ac_config_headers="$ac_config_headers config.h"


# Checks for programs.
ac_ext=cpp
ac_cpp='$CXXCPP $CPPFLAGS'
ac_compile='$CXX -c $CXXFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CXX -o conftest$ac_exeext $CXXFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_cxx_compiler_gnu
if test -z "$CXX"; then
  if test -n "$CCC"; then
    CXX=$CCC
  else
    if test -n "$ac_tool_prefix"; then
  for ac_prog in g++ c++ gpp aCC CC cxx cc++ cl.exe FCC KCC RCC xlC_r xlC
  do
    # Extract the first word of "$ac_tool_prefix$ac_prog", so it can be a program name with args.
set dummy $ac_tool_prefix$ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_CXX+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$CXX"; then
  ac_cv_prog_CXX="$CXX" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_CXX="$ac_tool_prefix$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
CXX=$ac_cv_prog_CXX
if test -n "$CXX"; then
  { echo "$as_me:$LINENO: result: $CXX" >&5
echo "${ECHO_T}$CXX" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


    test -n "$CXX" && break
  done
fi
if test -z "$CXX"; then
  ac_ct_CXX=$CXX
  for ac_prog in g++ c++ gpp aCC CC cxx cc++ cl.exe FCC KCC RCC xlC_r xlC
do
  # Extract the first word of "$ac_prog", so it can be a program name with args.
set dummy $ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_CXX+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_CXX"; then
  ac_cv_prog_ac_ct_CXX="$ac_ct_CXX" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_CXX="$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_CXX=$ac_cv_prog_ac_ct_CXX
if test -n "$ac_ct_CXX"; then
  { echo "$as_me:$LINENO: result: $ac_ct_CXX" >&5
echo "${ECHO_T}$ac_ct_CXX" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  test -n "$ac_ct_CXX" && break
done

  if test "x$ac_ct_CXX" = x; then
    CXX="g++"
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    CXX=$ac_ct_CXX
  fi
fi

  fi
fi
# Provide some information about the compiler.
echo "$as_me:$LINENO: checking for C++ compiler version" >&5
ac_compiler=`set X $ac_compile; echo $2`
{ (ac_try="$ac_compiler --version >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler --version >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -v >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -v >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -V >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -V >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }

cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
ac_clean_files_save=$ac_clean_files
ac_clean_files="$ac_clean_files a.out a.exe b.out"
# Try to create an executable without -o first, disregard a.out.
# It will help us diagnose broken compilers, and finding out an intuition
# of exeext.
{ echo "$as_me:$LINENO: checking for C++ compiler default output file name" >&5
echo $ECHO_N "checking for C++ compiler default output file name... $ECHO_C" >&6; }
ac_link_default=`echo "$ac_link" | sed 's/ -o *conftest[^ ]*//'`
#
# List of possible output files, starting from the most likely.
# The algorithm is not robust to junk in `.', hence go to wildcards (a.*)
# only as a last resort.  b.out is created by i960 compilers.
ac_files='a_out.exe a.exe conftest.exe a.out conftest a.* conftest.* b.out'
#
# The IRIX 6 linker writes into existing files which may not be
# executable, retaining their permissions.  Remove them first so a
# subsequent execution test works.
ac_rmfiles=
for ac_file in $ac_files
do
  case $ac_file in
    *.$ac_ext | *.xcoff | *.tds | *.d | *.pdb | *.xSYM | *.bb | *.bbg | *.map | *.inf | *.o | *.obj ) ;;
    * ) ac_rmfiles="$ac_rmfiles $ac_file";;
  esac
done
rm -f $ac_rmfiles

if { (ac_try="$ac_link_default"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link_default") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
  # Autoconf-2.13 could set the ac_cv_exeext variable to `no'.
# So ignore a value of `no', otherwise this would lead to `EXEEXT = no'
# in a Makefile.  We should not override ac_cv_exeext if it was cached,
# so that the user can short-circuit this test for compilers unknown to
# Autoconf.
for ac_file in $ac_files ''
do
  test -f "$ac_file" || continue
  case $ac_file in
    *.$ac_ext | *.xcoff | *.tds | *.d | *.pdb | *.xSYM | *.bb | *.bbg | *.map | *.inf | *.o | *.obj )
	;;
    [ab].out )
	# We found the default executable, but exeext='' is most
	# certainly right.
	break;;
    *.* )
        if test "${ac_cv_exeext+set}" = set && test "$ac_cv_exeext" != no;
	then :; else
	   ac_cv_exeext=`expr "$ac_file" : '[^.]*\(\..*\)'`
	fi
	# We set ac_cv_exeext here because the later test for it is not
	# safe: cross compilers may not add the suffix if given an `-o'
	# argument, so we may need to know it at that point already.
	# Even if this section looks crufty: it has the advantage of
	# actually working.
	break;;
    * )
	break;;
  esac
done
test "$ac_cv_exeext" = no && ac_cv_exeext=

else
  ac_file=''
fi

{ echo "$as_me:$LINENO: result: $ac_file" >&5
echo "${ECHO_T}$ac_file" >&6; }
if test -z "$ac_file"; then
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

{ { echo "$as_me:$LINENO: error: C++ compiler cannot create executables
See \`config.log' for more details." >&5
echo "$as_me: error: C++ compiler cannot create executables
See \`config.log' for more details." >&2;}
   { (exit 77); exit 77; }; }
fi

ac_exeext=$ac_cv_exeext

# Check that the compiler produces executables we can run.  If not, either
# the compiler is broken, or we cross compile.
{ echo "$as_me:$LINENO: checking whether the C++ compiler works" >&5
echo $ECHO_N "checking whether the C++ compiler works... $ECHO_C" >&6; }
# FIXME: These cross compiler hacks should be removed for Autoconf 3.0
# If not cross compiling, check that we can run a simple program.
if test "$cross_compiling" != yes; then
  if { ac_try='./$ac_file'
  { (case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_try") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; }; then
    cross_compiling=no
  else
    if test "$cross_compiling" = maybe; then
	cross_compiling=yes
    else
	{ { echo "$as_me:$LINENO: error: cannot run C++ compiled programs.
If you meant to cross compile, use \`--host'.
See \`config.log' for more details." >&5
echo "$as_me: error: cannot run C++ compiled programs.
If you meant to cross compile, use \`--host'.
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }
    fi
  fi
fi
{ echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }

rm -f a.out a.exe conftest$ac_cv_exeext b.out
ac_clean_files=$ac_clean_files_save
# Check that the compiler produces executables we can run.  If not, either
# the compiler is broken, or we cross compile.
{ echo "$as_me:$LINENO: checking whether we are cross compiling" >&5
echo $ECHO_N "checking whether we are cross compiling... $ECHO_C" >&6; }
{ echo "$as_me:$LINENO: result: $cross_compiling" >&5
echo "${ECHO_T}$cross_compiling" >&6; }

{ echo "$as_me:$LINENO: checking for suffix of executables" >&5
echo $ECHO_N "checking for suffix of executables... $ECHO_C" >&6; }
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
  # If both `conftest.exe' and `conftest' are `present' (well, observable)
# catch `conftest.exe'.  For instance with Cygwin, `ls conftest' will
# work properly (i.e., refer to `conftest.exe'), while it won't with
# `rm'.
for ac_file in conftest.exe conftest conftest.*; do
  test -f "$ac_file" || continue
  case $ac_file in
    *.$ac_ext | *.xcoff | *.tds | *.d | *.pdb | *.xSYM | *.bb | *.bbg | *.map | *.inf | *.o | *.obj ) ;;
    *.* ) ac_cv_exeext=`expr "$ac_file" : '[^.]*\(\..*\)'`
	  break;;
    * ) break;;
  esac
done
else
  { { echo "$as_me:$LINENO: error: cannot compute suffix of executables: cannot compile and link
See \`config.log' for more details." >&5
echo "$as_me: error: cannot compute suffix of executables: cannot compile and link
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }
fi

rm -f conftest$ac_cv_exeext
{ echo "$as_me:$LINENO: result: $ac_cv_exeext" >&5
echo "${ECHO_T}$ac_cv_exeext" >&6; }

rm -f conftest.$ac_ext
EXEEXT=$ac_cv_exeext
ac_exeext=$EXEEXT
{ echo "$as_me:$LINENO: checking for suffix of object files" >&5
echo $ECHO_N "checking for suffix of object files... $ECHO_C" >&6; }
if test "${ac_cv_objext+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.o conftest.obj
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
  for ac_file in conftest.o conftest.obj conftest.*; do
  test -f "$ac_file" || continue;
  case $ac_file in
    *.$ac_ext | *.xcoff | *.tds | *.d | *.pdb | *.xSYM | *.bb | *.bbg | *.map | *.inf ) ;;
    *) ac_cv_objext=`expr "$ac_file" : '.*\.\(.*\)'`
       break;;
  esac
done
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

{ { echo "$as_me:$LINENO: error: cannot compute suffix of object files: cannot compile
See \`config.log' for more details." >&5
echo "$as_me: error: cannot compute suffix of object files: cannot compile
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }
fi

rm -f conftest.$ac_cv_objext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_objext" >&5
echo "${ECHO_T}$ac_cv_objext" >&6; }
OBJEXT=$ac_cv_objext
ac_objext=$OBJEXT
{ echo "$as_me:$LINENO: checking whether we are using the GNU C++ compiler" >&5
echo $ECHO_N "checking whether we are using the GNU C++ compiler... $ECHO_C" >&6; }
if test "${ac_cv_cxx_compiler_gnu+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{
#ifndef __GNUC__
       choke me
#endif

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_compiler_gnu=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_compiler_gnu=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
ac_cv_cxx_compiler_gnu=$ac_compiler_gnu

fi
{ echo "$as_me:$LINENO: result: $ac_cv_cxx_compiler_gnu" >&5
echo "${ECHO_T}$ac_cv_cxx_compiler_gnu" >&6; }
GXX=`test $ac_compiler_gnu = yes && echo yes`
ac_test_CXXFLAGS=${CXXFLAGS+set}
ac_save_CXXFLAGS=$CXXFLAGS
{ echo "$as_me:$LINENO: checking whether $CXX accepts -g" >&5
echo $ECHO_N "checking whether $CXX accepts -g... $ECHO_C" >&6; }
if test "${ac_cv_prog_cxx_g+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_save_cxx_werror_flag=$ac_cxx_werror_flag
   ac_cxx_werror_flag=yes
   ac_cv_prog_cxx_g=no
   CXXFLAGS="-g"
   cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_cxx_g=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	CXXFLAGS=""
      cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cxx_werror_flag=$ac_save_cxx_werror_flag
	 CXXFLAGS="-g"
	 cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_cxx_g=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
   ac_cxx_werror_flag=$ac_save_cxx_werror_flag
fi
{ echo "$as_me:$LINENO: result: $ac_cv_prog_cxx_g" >&5
echo "${ECHO_T}$ac_cv_prog_cxx_g" >&6; }
if test "$ac_test_CXXFLAGS" = set; then
  CXXFLAGS=$ac_save_CXXFLAGS
elif test $ac_cv_prog_cxx_g = yes; then
  if test "$GXX" = yes; then
    CXXFLAGS="-g -O2"
  else
    CXXFLAGS="-g"
  fi
else
  if test "$GXX" = yes; then
    CXXFLAGS="-O2"
  else
    CXXFLAGS=
  fi
fi
ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu
DEPDIR="${am__leading_dot}deps"

ac_config_commands="$ac_config_commands depfiles"


am_make=${MAKE-make}
cat > confinc << 'END'
am__doit:
	@echo done
.PHONY: am__doit
END
# If we don't find an include directive, just comment out the code.
{ echo "$as_me:$LINENO: checking for style of include used by $am_make" >&5
echo $ECHO_N "checking for style of include used by $am_make... $ECHO_C" >&6; }
am__include="#"
am__quote=
_am_result=none
# First try GNU make style include.
echo "include confinc" > confmf
# We grep out `Entering directory' and `Leaving directory'
# messages which can occur if `w' ends up in MAKEFLAGS.
# In particular we don't look at `^make:' because GNU make might
# be invoked under some other name (usually "gmake"), in which
# case it prints its new name instead of `make'.
if test "`$am_make -s -f confmf 2> /dev/null | grep -v 'ing directory'`" = "done"; then
   am__include=include
   am__quote=
   _am_result=GNU
fi
# Now try BSD make style include.
if test "$am__include" = "#"; then
   echo '.include "confinc"' > confmf
   if test "`$am_make -s -f confmf 2> /dev/null`" = "done"; then
      am__include=.include
      am__quote="\""
      _am_result=BSD
   fi
fi


{ echo "$as_me:$LINENO: result: $_am_result" >&5
echo "${ECHO_T}$_am_result" >&6; }
rm -f confinc confmf

# Check whether --enable-dependency-tracking was given.
if test "${enable_dependency_tracking+set}" = set; then
  enableval=$enable_dependency_tracking;
fi

if test "x$enable_dependency_tracking" != xno; then
  am_depcomp="$ac_aux_dir/depcomp"
  AMDEPBACKSLASH='\'
fi
 if test "x$enable_dependency_tracking" != xno; then
  AMDEP_TRUE=
  AMDEP_FALSE='#'
else
  AMDEP_TRUE='#'
  AMDEP_FALSE=
fi



depcc="$CXX"  am_compiler_list=

{ echo "$as_me:$LINENO: checking dependency style of $depcc" >&5
echo $ECHO_N "checking dependency style of $depcc... $ECHO_C" >&6; }
if test "${am_cv_CXX_dependencies_compiler_type+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -z "$AMDEP_TRUE" && test -f "$am_depcomp"; then
  # We make a subdir and do the tests there.  Otherwise we can end up
  # making bogus files that we don't know about and never remove.  For
  # instance it was reported that on HP-UX the gcc test will end up
  # making a dummy file named `D' -- because `-MD' means `put the output
  # in D'.
  mkdir conftest.dir
  # Copy depcomp to subdir because otherwise we won't find it if we're
  # using a relative directory.
  cp "$am_depcomp" conftest.dir
  cd conftest.dir
  # We will build objects and dependencies in a subdirectory because
  # it helps to detect inapplicable dependency modes.  For instance
  # both Tru64's cc and ICC support -MD to output dependencies as a
  # side effect of compilation, but ICC will put the dependencies in
  # the current directory while Tru64 will put them in the object
  # directory.
  mkdir sub

  am_cv_CXX_dependencies_compiler_type=none
  if test "$am_compiler_list" = ""; then
     am_compiler_list=`sed -n 's/^#*\([a-zA-Z0-9]*\))$/\1/p' < ./depcomp`
  fi
  for depmode in $am_compiler_list; do
    # Setup a source with many dependencies, because some compilers
    # like to wrap large dependency lists on column 80 (with \), and
    # we should not choose a depcomp mode which is confused by this.
    #
    # We need to recreate these files for each test, as the compiler may
    # overwrite some of them when testing with obscure command lines.
    # This happens at least with the AIX C compiler.
    : > sub/conftest.c
    for i in 1 2 3 4 5 6; do
      echo '#include "conftst'$i'.h"' >> sub/conftest.c
      # Using `: > sub/conftst$i.h' creates only sub/conftst1.h with
      # Solaris 8's {/usr,}/bin/sh.
      touch sub/conftst$i.h
    done
    echo "${am__include} ${am__quote}sub/conftest.Po${am__quote}" > confmf

    case $depmode in
    nosideeffect)
      # after this tag, mechanisms are not by side-effect, so they'll
      # only be used when explicitly requested
      if test "x$enable_dependency_tracking" = xyes; then
	continue
      else
	break
      fi
      ;;
    none) break ;;
    esac
    # We check with `-c' and `-o' for the sake of the "dashmstdout"
    # mode.  It turns out that the SunPro C++ compiler does not properly
    # handle `-M -o', and we need to detect this.
    if depmode=$depmode \
       source=sub/conftest.c object=sub/conftest.${OBJEXT-o} \
       depfile=sub/conftest.Po tmpdepfile=sub/conftest.TPo \
       $SHELL ./depcomp $depcc -c -o sub/conftest.${OBJEXT-o} sub/conftest.c \
         >/dev/null 2>conftest.err &&
       grep sub/conftst1.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftst6.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftest.${OBJEXT-o} sub/conftest.Po > /dev/null 2>&1 &&
       ${MAKE-make} -s -f confmf > /dev/null 2>&1; then
      # icc doesn't choke on unknown options, it will just issue warnings
      # or remarks (even with -Werror).  So we grep stderr for any message
      # that says an option was ignored or not supported.
      # When given -MP, icc 7.0 and 7.1 complain thusly:
      #   icc: Command line warning: ignoring option '-M'; no argument required
      # The diagnosis changed in icc 8.0:
      #   icc: Command line remark: option '-MP' not supported
      if (grep 'ignoring option' conftest.err ||
          grep 'not supported' conftest.err) >/dev/null 2>&1; then :; else
        am_cv_CXX_dependencies_compiler_type=$depmode
        break
      fi
    fi
  done

  cd ..
  rm -rf conftest.dir
else
  am_cv_CXX_dependencies_compiler_type=none
fi

fi
{ echo "$as_me:$LINENO: result: $am_cv_CXX_dependencies_compiler_type" >&5
echo "${ECHO_T}$am_cv_CXX_dependencies_compiler_type" >&6; }
CXXDEPMODE=depmode=$am_cv_CXX_dependencies_compiler_type

 if
  test "x$enable_dependency_tracking" != xno \
  && test "$am_cv_CXX_dependencies_compiler_type" = gcc3; then
  am__fastdepCXX_TRUE=
  am__fastdepCXX_FALSE='#'
else
  am__fastdepCXX_TRUE='#'
  am__fastdepCXX_FALSE=
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu
if test -n "$ac_tool_prefix"; then
  # Extract the first word of "${ac_tool_prefix}gcc", so it can be a program name with args.
set dummy ${ac_tool_prefix}gcc; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$CC"; then
  ac_cv_prog_CC="$CC" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_CC="${ac_tool_prefix}gcc"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
CC=$ac_cv_prog_CC
if test -n "$CC"; then
  { echo "$as_me:$LINENO: result: $CC" >&5
echo "${ECHO_T}$CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$ac_cv_prog_CC"; then
  ac_ct_CC=$CC
  # Extract the first word of "gcc", so it can be a program name with args.
set dummy gcc; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_CC"; then
  ac_cv_prog_ac_ct_CC="$ac_ct_CC" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_CC="gcc"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_CC=$ac_cv_prog_ac_ct_CC
if test -n "$ac_ct_CC"; then
  { echo "$as_me:$LINENO: result: $ac_ct_CC" >&5
echo "${ECHO_T}$ac_ct_CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  if test "x$ac_ct_CC" = x; then
    CC=""
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    CC=$ac_ct_CC
  fi
else
  CC="$ac_cv_prog_CC"
fi

if test -z "$CC"; then
          if test -n "$ac_tool_prefix"; then
    # Extract the first word of "${ac_tool_prefix}cc", so it can be a program name with args.
set dummy ${ac_tool_prefix}cc; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$CC"; then
  ac_cv_prog_CC="$CC" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_CC="${ac_tool_prefix}cc"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
CC=$ac_cv_prog_CC
if test -n "$CC"; then
  { echo "$as_me:$LINENO: result: $CC" >&5
echo "${ECHO_T}$CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  fi
fi
if test -z "$CC"; then
  # Extract the first word of "cc", so it can be a program name with args.
set dummy cc; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$CC"; then
  ac_cv_prog_CC="$CC" # Let the user override the test.
else
  ac_prog_rejected=no
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    if test "$as_dir/$ac_word$ac_exec_ext" = "/usr/ucb/cc"; then
       ac_prog_rejected=yes
       continue
     fi
    ac_cv_prog_CC="cc"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

if test $ac_prog_rejected = yes; then
  # We found a bogon in the path, so make sure we never use it.
  set dummy $ac_cv_prog_CC
  shift
  if test $# != 0; then
    # We chose a different compiler from the bogus one.
    # However, it has the same basename, so the bogon will be chosen
    # first if we set CC to just the basename; use the full file name.
    shift
    ac_cv_prog_CC="$as_dir/$ac_word${1+' '}$@"
  fi
fi
fi
fi
CC=$ac_cv_prog_CC
if test -n "$CC"; then
  { echo "$as_me:$LINENO: result: $CC" >&5
echo "${ECHO_T}$CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$CC"; then
  if test -n "$ac_tool_prefix"; then
  for ac_prog in cl.exe
  do
    # Extract the first word of "$ac_tool_prefix$ac_prog", so it can be a program name with args.
set dummy $ac_tool_prefix$ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$CC"; then
  ac_cv_prog_CC="$CC" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_CC="$ac_tool_prefix$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
CC=$ac_cv_prog_CC
if test -n "$CC"; then
  { echo "$as_me:$LINENO: result: $CC" >&5
echo "${ECHO_T}$CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


    test -n "$CC" && break
  done
fi
if test -z "$CC"; then
  ac_ct_CC=$CC
  for ac_prog in cl.exe
do
  # Extract the first word of "$ac_prog", so it can be a program name with args.
set dummy $ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_CC+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_CC"; then
  ac_cv_prog_ac_ct_CC="$ac_ct_CC" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_CC="$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_CC=$ac_cv_prog_ac_ct_CC
if test -n "$ac_ct_CC"; then
  { echo "$as_me:$LINENO: result: $ac_ct_CC" >&5
echo "${ECHO_T}$ac_ct_CC" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  test -n "$ac_ct_CC" && break
done

  if test "x$ac_ct_CC" = x; then
    CC=""
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    CC=$ac_ct_CC
  fi
fi

fi


test -z "$CC" && { { echo "$as_me:$LINENO: error: no acceptable C compiler found in \$PATH
See \`config.log' for more details." >&5
echo "$as_me: error: no acceptable C compiler found in \$PATH
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }

# Provide some information about the compiler.
echo "$as_me:$LINENO: checking for C compiler version" >&5
ac_compiler=`set X $ac_compile; echo $2`
{ (ac_try="$ac_compiler --version >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler --version >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -v >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -v >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -V >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -V >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }

{ echo "$as_me:$LINENO: checking whether we are using the GNU C compiler" >&5
echo $ECHO_N "checking whether we are using the GNU C compiler... $ECHO_C" >&6; }
if test "${ac_cv_c_compiler_gnu+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{
#ifndef __GNUC__
       choke me
#endif

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_compiler_gnu=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_compiler_gnu=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
ac_cv_c_compiler_gnu=$ac_compiler_gnu

fi
{ echo "$as_me:$LINENO: result: $ac_cv_c_compiler_gnu" >&5
echo "${ECHO_T}$ac_cv_c_compiler_gnu" >&6; }
GCC=`test $ac_compiler_gnu = yes && echo yes`
ac_test_CFLAGS=${CFLAGS+set}
ac_save_CFLAGS=$CFLAGS
{ echo "$as_me:$LINENO: checking whether $CC accepts -g" >&5
echo $ECHO_N "checking whether $CC accepts -g... $ECHO_C" >&6; }
if test "${ac_cv_prog_cc_g+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_save_c_werror_flag=$ac_c_werror_flag
   ac_c_werror_flag=yes
   ac_cv_prog_cc_g=no
   CFLAGS="-g"
   cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_cc_g=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	CFLAGS=""
      cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_c_werror_flag=$ac_save_c_werror_flag
	 CFLAGS="-g"
	 cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_cc_g=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
   ac_c_werror_flag=$ac_save_c_werror_flag
fi
{ echo "$as_me:$LINENO: result: $ac_cv_prog_cc_g" >&5
echo "${ECHO_T}$ac_cv_prog_cc_g" >&6; }
if test "$ac_test_CFLAGS" = set; then
  CFLAGS=$ac_save_CFLAGS
elif test $ac_cv_prog_cc_g = yes; then
  if test "$GCC" = yes; then
    CFLAGS="-g -O2"
  else
    CFLAGS="-g"
  fi
else
  if test "$GCC" = yes; then
    CFLAGS="-O2"
  else
    CFLAGS=
  fi
fi
{ echo "$as_me:$LINENO: checking for $CC option to accept ISO C89" >&5
echo $ECHO_N "checking for $CC option to accept ISO C89... $ECHO_C" >&6; }
if test "${ac_cv_prog_cc_c89+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_cv_prog_cc_c89=no
ac_save_CC=$CC
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <stdarg.h>
#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
/* Most of the following tests are stolen from RCS 5.7's src/conf.sh.  */
struct buf { int x; };
FILE * (*rcsopen) (struct buf *, struct stat *, int);
static char *e (p, i)
     char **p;
     int i;
{
  return p[i];
}
static char *f (char * (*g) (char **, int), char **p, ...)
{
  char *s;
  va_list v;
  va_start (v,p);
  s = g (p, va_arg (v,int));
  va_end (v);
  return s;
}

/* OSF 4.0 Compaq cc is some sort of almost-ANSI by default.  It has
   function prototypes and stuff, but not '\xHH' hex character constants.
   These don't provoke an error unfortunately, instead are silently treated
   as 'x'.  The following induces an error, until -std is added to get
   proper ANSI mode.  Curiously '\x00'!='x' always comes out true, for an
   array size at least.  It's necessary to write '\x00'==0 to get something
   that's true only with -std.  */
int osf4_cc_array ['\x00' == 0 ? 1 : -1];

/* IBM C 6 for AIX is almost-ANSI by default, but it replaces macro parameters
   inside strings and character constants.  */
#define FOO(x) 'x'
int xlc6_cc_array[FOO(a) == 'x' ? 1 : -1];

int test (int i, double x);
struct s1 {int (*f) (int a);};
struct s2 {int (*f) (double a);};
int pairnames (int, char **, FILE *(*)(struct buf *, struct stat *, int), int, int);
int argc;
char **argv;
int
main ()
{
return f (e, argv, 0) != argv[0]  ||  f (e, argv, 1) != argv[1];
  ;
  return 0;
}
_ACEOF
for ac_arg in '' -qlanglvl=extc89 -qlanglvl=ansi -std \
	-Ae "-Aa -D_HPUX_SOURCE" "-Xc -D__EXTENSIONS__"
do
  CC="$ac_save_CC $ac_arg"
  rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_cc_c89=$ac_arg
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext
  test "x$ac_cv_prog_cc_c89" != "xno" && break
done
rm -f conftest.$ac_ext
CC=$ac_save_CC

fi
# AC_CACHE_VAL
case "x$ac_cv_prog_cc_c89" in
  x)
    { echo "$as_me:$LINENO: result: none needed" >&5
echo "${ECHO_T}none needed" >&6; } ;;
  xno)
    { echo "$as_me:$LINENO: result: unsupported" >&5
echo "${ECHO_T}unsupported" >&6; } ;;
  *)
    CC="$CC $ac_cv_prog_cc_c89"
    { echo "$as_me:$LINENO: result: $ac_cv_prog_cc_c89" >&5
echo "${ECHO_T}$ac_cv_prog_cc_c89" >&6; } ;;
esac


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

depcc="$CC"   am_compiler_list=

{ echo "$as_me:$LINENO: checking dependency style of $depcc" >&5
echo $ECHO_N "checking dependency style of $depcc... $ECHO_C" >&6; }
if test "${am_cv_CC_dependencies_compiler_type+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -z "$AMDEP_TRUE" && test -f "$am_depcomp"; then
  # We make a subdir and do the tests there.  Otherwise we can end up
  # making bogus files that we don't know about and never remove.  For
  # instance it was reported that on HP-UX the gcc test will end up
  # making a dummy file named `D' -- because `-MD' means `put the output
  # in D'.
  mkdir conftest.dir
  # Copy depcomp to subdir because otherwise we won't find it if we're
  # using a relative directory.
  cp "$am_depcomp" conftest.dir
  cd conftest.dir
  # We will build objects and dependencies in a subdirectory because
  # it helps to detect inapplicable dependency modes.  For instance
  # both Tru64's cc and ICC support -MD to output dependencies as a
  # side effect of compilation, but ICC will put the dependencies in
  # the current directory while Tru64 will put them in the object
  # directory.
  mkdir sub

  am_cv_CC_dependencies_compiler_type=none
  if test "$am_compiler_list" = ""; then
     am_compiler_list=`sed -n 's/^#*\([a-zA-Z0-9]*\))$/\1/p' < ./depcomp`
  fi
  for depmode in $am_compiler_list; do
    # Setup a source with many dependencies, because some compilers
    # like to wrap large dependency lists on column 80 (with \), and
    # we should not choose a depcomp mode which is confused by this.
    #
    # We need to recreate these files for each test, as the compiler may
    # overwrite some of them when testing with obscure command lines.
    # This happens at least with the AIX C compiler.
    : > sub/conftest.c
    for i in 1 2 3 4 5 6; do
      echo '#include "conftst'$i'.h"' >> sub/conftest.c
      # Using `: > sub/conftst$i.h' creates only sub/conftst1.h with
      # Solaris 8's {/usr,}/bin/sh.
      touch sub/conftst$i.h
    done
    echo "${am__include} ${am__quote}sub/conftest.Po${am__quote}" > confmf

    case $depmode in
    nosideeffect)
      # after this tag, mechanisms are not by side-effect, so they'll
      # only be used when explicitly requested
      if test "x$enable_dependency_tracking" = xyes; then
	continue
      else
	break
      fi
      ;;
    none) break ;;
    esac
    # We check with `-c' and `-o' for the sake of the "dashmstdout"
    # mode.  It turns out that the SunPro C++ compiler does not properly
    # handle `-M -o', and we need to detect this.
    if depmode=$depmode \
       source=sub/conftest.c object=sub/conftest.${OBJEXT-o} \
       depfile=sub/conftest.Po tmpdepfile=sub/conftest.TPo \
       $SHELL ./depcomp $depcc -c -o sub/conftest.${OBJEXT-o} sub/conftest.c \
         >/dev/null 2>conftest.err &&
       grep sub/conftst1.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftst6.h sub/conftest.Po > /dev/null 2>&1 &&
       grep sub/conftest.${OBJEXT-o} sub/conftest.Po > /dev/null 2>&1 &&
       ${MAKE-make} -s -f confmf > /dev/null 2>&1; then
      # icc doesn't choke on unknown options, it will just issue warnings
      # or remarks (even with -Werror).  So we grep stderr for any message
      # that says an option was ignored or not supported.
      # When given -MP, icc 7.0 and 7.1 complain thusly:
      #   icc: Command line warning: ignoring option '-M'; no argument required
      # The diagnosis changed in icc 8.0:
      #   icc: Command line remark: option '-MP' not supported
      if (grep 'ignoring option' conftest.err ||
          grep 'not supported' conftest.err) >/dev/null 2>&1; then :; else
        am_cv_CC_dependencies_compiler_type=$depmode
        break
      fi
    fi
  done

  cd ..
  rm -rf conftest.dir
else
  am_cv_CC_dependencies_compiler_type=none
fi

fi
{ echo "$as_me:$LINENO: result: $am_cv_CC_dependencies_compiler_type" >&5
echo "${ECHO_T}$am_cv_CC_dependencies_compiler_type" >&6; }
CCDEPMODE=depmode=$am_cv_CC_dependencies_compiler_type

 if
  test "x$enable_dependency_tracking" != xno \
  && test "$am_cv_CC_dependencies_compiler_type" = gcc3; then
  am__fastdepCC_TRUE=
  am__fastdepCC_FALSE='#'
else
  am__fastdepCC_TRUE='#'
  am__fastdepCC_FALSE=
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu
{ echo "$as_me:$LINENO: checking how to run the C preprocessor" >&5
echo $ECHO_N "checking how to run the C preprocessor... $ECHO_C" >&6; }
# On Suns, sometimes $CPP names a directory.
if test -n "$CPP" && test -d "$CPP"; then
  CPP=
fi
if test -z "$CPP"; then
  if test "${ac_cv_prog_CPP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
      # Double quotes because CPP needs to be expanded
    for CPP in "$CC -E" "$CC -E -traditional-cpp" "/lib/cpp"
    do
      ac_preproc_ok=false
for ac_c_preproc_warn_flag in '' yes
do
  # Use a header file that comes with gcc, so configuring glibc
  # with a fresh cross-compiler works.
  # Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
  # <limits.h> exists even on freestanding compilers.
  # On the NeXT, cc -E runs the code through the compiler's parser,
  # not just through cpp. "Syntax error" is here to catch this case.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif
		     Syntax error
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Broken: fails on valid input.
continue
fi

rm -f conftest.err conftest.$ac_ext

  # OK, works on sane cases.  Now check whether nonexistent headers
  # can be detected and how.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ac_nonexistent.h>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  # Broken: success on invalid input.
continue
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Passes both tests.
ac_preproc_ok=:
break
fi

rm -f conftest.err conftest.$ac_ext

done
# Because of `break', _AC_PREPROC_IFELSE's cleaning code was skipped.
rm -f conftest.err conftest.$ac_ext
if $ac_preproc_ok; then
  break
fi

    done
    ac_cv_prog_CPP=$CPP

fi
  CPP=$ac_cv_prog_CPP
else
  ac_cv_prog_CPP=$CPP
fi
{ echo "$as_me:$LINENO: result: $CPP" >&5
echo "${ECHO_T}$CPP" >&6; }
ac_preproc_ok=false
for ac_c_preproc_warn_flag in '' yes
do
  # Use a header file that comes with gcc, so configuring glibc
  # with a fresh cross-compiler works.
  # Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
  # <limits.h> exists even on freestanding compilers.
  # On the NeXT, cc -E runs the code through the compiler's parser,
  # not just through cpp. "Syntax error" is here to catch this case.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif
		     Syntax error
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Broken: fails on valid input.
continue
fi

rm -f conftest.err conftest.$ac_ext

  # OK, works on sane cases.  Now check whether nonexistent headers
  # can be detected and how.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ac_nonexistent.h>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  # Broken: success on invalid input.
continue
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Passes both tests.
ac_preproc_ok=:
break
fi

rm -f conftest.err conftest.$ac_ext

done
# Because of `break', _AC_PREPROC_IFELSE's cleaning code was skipped.
rm -f conftest.err conftest.$ac_ext
if $ac_preproc_ok; then
  :
else
  { { echo "$as_me:$LINENO: error: C preprocessor \"$CPP\" fails sanity check
See \`config.log' for more details." >&5
echo "$as_me: error: C preprocessor \"$CPP\" fails sanity check
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }
fi

ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

# Check whether --enable-shared was given.
if test "${enable_shared+set}" = set; then
  enableval=$enable_shared; p=${PACKAGE-default}
    case $enableval in
    yes) enable_shared=yes ;;
    no) enable_shared=no ;;
    *)
      enable_shared=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_shared=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac
else
  enable_shared=yes
fi


# Check whether --enable-static was given.
if test "${enable_static+set}" = set; then
  enableval=$enable_static; p=${PACKAGE-default}
    case $enableval in
    yes) enable_static=yes ;;
    no) enable_static=no ;;
    *)
     enable_static=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_static=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac
else
  enable_static=yes
fi


# Check whether --enable-fast-install was given.
if test "${enable_fast_install+set}" = set; then
  enableval=$enable_fast_install; p=${PACKAGE-default}
    case $enableval in
    yes) enable_fast_install=yes ;;
    no) enable_fast_install=no ;;
    *)
      enable_fast_install=no
      # Look at the argument we got.  We use all the common list separators.
      lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
      for pkg in $enableval; do
	IFS="$lt_save_ifs"
	if test "X$pkg" = "X$p"; then
	  enable_fast_install=yes
	fi
      done
      IFS="$lt_save_ifs"
      ;;
    esac
else
  enable_fast_install=yes
fi


# Make sure we can run config.sub.
$SHELL "$ac_aux_dir/config.sub" sun4 >/dev/null 2>&1 ||
  { { echo "$as_me:$LINENO: error: cannot run $SHELL $ac_aux_dir/config.sub" >&5
echo "$as_me: error: cannot run $SHELL $ac_aux_dir/config.sub" >&2;}
   { (exit 1); exit 1; }; }

{ echo "$as_me:$LINENO: checking build system type" >&5
echo $ECHO_N "checking build system type... $ECHO_C" >&6; }
if test "${ac_cv_build+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_build_alias=$build_alias
test "x$ac_build_alias" = x &&
  ac_build_alias=`$SHELL "$ac_aux_dir/config.guess"`
test "x$ac_build_alias" = x &&
  { { echo "$as_me:$LINENO: error: cannot guess build type; you must specify one" >&5
echo "$as_me: error: cannot guess build type; you must specify one" >&2;}
   { (exit 1); exit 1; }; }
ac_cv_build=`$SHELL "$ac_aux_dir/config.sub" $ac_build_alias` ||
  { { echo "$as_me:$LINENO: error: $SHELL $ac_aux_dir/config.sub $ac_build_alias failed" >&5
echo "$as_me: error: $SHELL $ac_aux_dir/config.sub $ac_build_alias failed" >&2;}
   { (exit 1); exit 1; }; }

fi
{ echo "$as_me:$LINENO: result: $ac_cv_build" >&5
echo "${ECHO_T}$ac_cv_build" >&6; }
case $ac_cv_build in
*-*-*) ;;
*) { { echo "$as_me:$LINENO: error: invalid value of canonical build" >&5
echo "$as_me: error: invalid value of canonical build" >&2;}
   { (exit 1); exit 1; }; };;
esac
build=$ac_cv_build
ac_save_IFS=$IFS; IFS='-'
set x $ac_cv_build
shift
build_cpu=$1
build_vendor=$2
shift; shift
# Remember, the first character of IFS is used to create $*,
# except with old shells:
build_os=$*
IFS=$ac_save_IFS
case $build_os in *\ *) build_os=`echo "$build_os" | sed 's/ /-/g'`;; esac


{ echo "$as_me:$LINENO: checking host system type" >&5
echo $ECHO_N "checking host system type... $ECHO_C" >&6; }
if test "${ac_cv_host+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test "x$host_alias" = x; then
  ac_cv_host=$ac_cv_build
else
  ac_cv_host=`$SHELL "$ac_aux_dir/config.sub" $host_alias` ||
    { { echo "$as_me:$LINENO: error: $SHELL $ac_aux_dir/config.sub $host_alias failed" >&5
echo "$as_me: error: $SHELL $ac_aux_dir/config.sub $host_alias failed" >&2;}
   { (exit 1); exit 1; }; }
fi

fi
{ echo "$as_me:$LINENO: result: $ac_cv_host" >&5
echo "${ECHO_T}$ac_cv_host" >&6; }
case $ac_cv_host in
*-*-*) ;;
*) { { echo "$as_me:$LINENO: error: invalid value of canonical host" >&5
echo "$as_me: error: invalid value of canonical host" >&2;}
   { (exit 1); exit 1; }; };;
esac
host=$ac_cv_host
ac_save_IFS=$IFS; IFS='-'
set x $ac_cv_host
shift
host_cpu=$1
host_vendor=$2
shift; shift
# Remember, the first character of IFS is used to create $*,
# except with old shells:
host_os=$*
IFS=$ac_save_IFS
case $host_os in *\ *) host_os=`echo "$host_os" | sed 's/ /-/g'`;; esac


{ echo "$as_me:$LINENO: checking for a sed that does not truncate output" >&5
echo $ECHO_N "checking for a sed that does not truncate output... $ECHO_C" >&6; }
if test "${lt_cv_path_SED+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  # Loop through the user's path and test for sed and gsed.
# Then use that list of sed's as ones to test for truncation.
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for lt_ac_prog in sed gsed; do
    for ac_exec_ext in '' $ac_executable_extensions; do
      if $as_executable_p "$as_dir/$lt_ac_prog$ac_exec_ext"; then
        lt_ac_sed_list="$lt_ac_sed_list $as_dir/$lt_ac_prog$ac_exec_ext"
      fi
    done
  done
done
lt_ac_max=0
lt_ac_count=0
# Add /usr/xpg4/bin/sed as it is typically found on Solaris
# along with /bin/sed that truncates output.
for lt_ac_sed in $lt_ac_sed_list /usr/xpg4/bin/sed; do
  test ! -f $lt_ac_sed && continue
  cat /dev/null > conftest.in
  lt_ac_count=0
  echo $ECHO_N "0123456789$ECHO_C" >conftest.in
  # Check for GNU sed and select it if it is found.
  if "$lt_ac_sed" --version 2>&1 < /dev/null | grep 'GNU' > /dev/null; then
    lt_cv_path_SED=$lt_ac_sed
    break
  fi
  while true; do
    cat conftest.in conftest.in >conftest.tmp
    mv conftest.tmp conftest.in
    cp conftest.in conftest.nl
    echo >>conftest.nl
    $lt_ac_sed -e 's/a$//' < conftest.nl >conftest.out || break
    cmp -s conftest.out conftest.nl || break
    # 10000 chars as input seems more than enough
    test $lt_ac_count -gt 10 && break
    lt_ac_count=`expr $lt_ac_count + 1`
    if test $lt_ac_count -gt $lt_ac_max; then
      lt_ac_max=$lt_ac_count
      lt_cv_path_SED=$lt_ac_sed
    fi
  done
done

fi

SED=$lt_cv_path_SED
{ echo "$as_me:$LINENO: result: $SED" >&5
echo "${ECHO_T}$SED" >&6; }

{ echo "$as_me:$LINENO: checking for grep that handles long lines and -e" >&5
echo $ECHO_N "checking for grep that handles long lines and -e... $ECHO_C" >&6; }
if test "${ac_cv_path_GREP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  # Extract the first word of "grep ggrep" to use in msg output
if test -z "$GREP"; then
set dummy grep ggrep; ac_prog_name=$2
if test "${ac_cv_path_GREP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_path_GREP_found=false
# Loop through the user's path and test for each of PROGNAME-LIST
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH$PATH_SEPARATOR/usr/xpg4/bin
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_prog in grep ggrep; do
  for ac_exec_ext in '' $ac_executable_extensions; do
    ac_path_GREP="$as_dir/$ac_prog$ac_exec_ext"
    { test -f "$ac_path_GREP" && $as_test_x "$ac_path_GREP"; } || continue
    # Check for GNU ac_path_GREP and select it if it is found.
  # Check for GNU $ac_path_GREP
case `"$ac_path_GREP" --version 2>&1` in
*GNU*)
  ac_cv_path_GREP="$ac_path_GREP" ac_path_GREP_found=:;;
*)
  ac_count=0
  echo $ECHO_N "0123456789$ECHO_C" >"conftest.in"
  while :
  do
    cat "conftest.in" "conftest.in" >"conftest.tmp"
    mv "conftest.tmp" "conftest.in"
    cp "conftest.in" "conftest.nl"
    echo 'GREP' >> "conftest.nl"
    "$ac_path_GREP" -e 'GREP$' -e '-(cannot match)-' < "conftest.nl" >"conftest.out" 2>/dev/null || break
    diff "conftest.out" "conftest.nl" >/dev/null 2>&1 || break
    ac_count=`expr $ac_count + 1`
    if test $ac_count -gt ${ac_path_GREP_max-0}; then
      # Best one so far, save it but keep looking for a better one
      ac_cv_path_GREP="$ac_path_GREP"
      ac_path_GREP_max=$ac_count
    fi
    # 10*(2^10) chars as input seems more than enough
    test $ac_count -gt 10 && break
  done
  rm -f conftest.in conftest.tmp conftest.nl conftest.out;;
esac


    $ac_path_GREP_found && break 3
  done
done

done
IFS=$as_save_IFS


fi

GREP="$ac_cv_path_GREP"
if test -z "$GREP"; then
  { { echo "$as_me:$LINENO: error: no acceptable $ac_prog_name could be found in $PATH$PATH_SEPARATOR/usr/xpg4/bin" >&5
echo "$as_me: error: no acceptable $ac_prog_name could be found in $PATH$PATH_SEPARATOR/usr/xpg4/bin" >&2;}
   { (exit 1); exit 1; }; }
fi

else
  ac_cv_path_GREP=$GREP
fi


fi
{ echo "$as_me:$LINENO: result: $ac_cv_path_GREP" >&5
echo "${ECHO_T}$ac_cv_path_GREP" >&6; }
 GREP="$ac_cv_path_GREP"


{ echo "$as_me:$LINENO: checking for egrep" >&5
echo $ECHO_N "checking for egrep... $ECHO_C" >&6; }
if test "${ac_cv_path_EGREP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if echo a | $GREP -E '(a|b)' >/dev/null 2>&1
   then ac_cv_path_EGREP="$GREP -E"
   else
     # Extract the first word of "egrep" to use in msg output
if test -z "$EGREP"; then
set dummy egrep; ac_prog_name=$2
if test "${ac_cv_path_EGREP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_path_EGREP_found=false
# Loop through the user's path and test for each of PROGNAME-LIST
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH$PATH_SEPARATOR/usr/xpg4/bin
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_prog in egrep; do
  for ac_exec_ext in '' $ac_executable_extensions; do
    ac_path_EGREP="$as_dir/$ac_prog$ac_exec_ext"
    { test -f "$ac_path_EGREP" && $as_test_x "$ac_path_EGREP"; } || continue
    # Check for GNU ac_path_EGREP and select it if it is found.
  # Check for GNU $ac_path_EGREP
case `"$ac_path_EGREP" --version 2>&1` in
*GNU*)
  ac_cv_path_EGREP="$ac_path_EGREP" ac_path_EGREP_found=:;;
*)
  ac_count=0
  echo $ECHO_N "0123456789$ECHO_C" >"conftest.in"
  while :
  do
    cat "conftest.in" "conftest.in" >"conftest.tmp"
    mv "conftest.tmp" "conftest.in"
    cp "conftest.in" "conftest.nl"
    echo 'EGREP' >> "conftest.nl"
    "$ac_path_EGREP" 'EGREP$' < "conftest.nl" >"conftest.out" 2>/dev/null || break
    diff "conftest.out" "conftest.nl" >/dev/null 2>&1 || break
    ac_count=`expr $ac_count + 1`
    if test $ac_count -gt ${ac_path_EGREP_max-0}; then
      # Best one so far, save it but keep looking for a better one
      ac_cv_path_EGREP="$ac_path_EGREP"
      ac_path_EGREP_max=$ac_count
    fi
    # 10*(2^10) chars as input seems more than enough
    test $ac_count -gt 10 && break
  done
  rm -f conftest.in conftest.tmp conftest.nl conftest.out;;
esac


    $ac_path_EGREP_found && break 3
  done
done

done
IFS=$as_save_IFS


fi

EGREP="$ac_cv_path_EGREP"
if test -z "$EGREP"; then
  { { echo "$as_me:$LINENO: error: no acceptable $ac_prog_name could be found in $PATH$PATH_SEPARATOR/usr/xpg4/bin" >&5
echo "$as_me: error: no acceptable $ac_prog_name could be found in $PATH$PATH_SEPARATOR/usr/xpg4/bin" >&2;}
   { (exit 1); exit 1; }; }
fi

else
  ac_cv_path_EGREP=$EGREP
fi


   fi
fi
{ echo "$as_me:$LINENO: result: $ac_cv_path_EGREP" >&5
echo "${ECHO_T}$ac_cv_path_EGREP" >&6; }
 EGREP="$ac_cv_path_EGREP"



# Check whether --with-gnu-ld was given.
if test "${with_gnu_ld+set}" = set; then
  withval=$with_gnu_ld; test "$withval" = no || with_gnu_ld=yes
else
  with_gnu_ld=no
fi

ac_prog=ld
if test "$GCC" = yes; then
  # Check if gcc -print-prog-name=ld gives a path.
  { echo "$as_me:$LINENO: checking for ld used by $CC" >&5
echo $ECHO_N "checking for ld used by $CC... $ECHO_C" >&6; }
  case $host in
  *-*-mingw*)
    # gcc leaves a trailing carriage return which upsets mingw
    ac_prog=`($CC -print-prog-name=ld) 2>&5 | tr -d '\015'` ;;
  *)
    ac_prog=`($CC -print-prog-name=ld) 2>&5` ;;
  esac
  case $ac_prog in
    # Accept absolute paths.
    [\\/]* | ?:[\\/]*)
      re_direlt='/[^/][^/]*/\.\./'
      # Canonicalize the pathname of ld
      ac_prog=`echo $ac_prog| $SED 's%\\\\%/%g'`
      while echo $ac_prog | grep "$re_direlt" > /dev/null 2>&1; do
	ac_prog=`echo $ac_prog| $SED "s%$re_direlt%/%"`
      done
      test -z "$LD" && LD="$ac_prog"
      ;;
  "")
    # If it fails, then pretend we aren't using GCC.
    ac_prog=ld
    ;;
  *)
    # If it is relative, then search for the first ld in PATH.
    with_gnu_ld=unknown
    ;;
  esac
elif test "$with_gnu_ld" = yes; then
  { echo "$as_me:$LINENO: checking for GNU ld" >&5
echo $ECHO_N "checking for GNU ld... $ECHO_C" >&6; }
else
  { echo "$as_me:$LINENO: checking for non-GNU ld" >&5
echo $ECHO_N "checking for non-GNU ld... $ECHO_C" >&6; }
fi
if test "${lt_cv_path_LD+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -z "$LD"; then
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  for ac_dir in $PATH; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f "$ac_dir/$ac_prog" || test -f "$ac_dir/$ac_prog$ac_exeext"; then
      lt_cv_path_LD="$ac_dir/$ac_prog"
      # Check to see if the program is GNU ld.  I'd rather use --version,
      # but apparently some variants of GNU ld only accept -v.
      # Break only if it was the GNU/non-GNU ld that we prefer.
      case `"$lt_cv_path_LD" -v 2>&1 </dev/null` in
      *GNU* | *'with BFD'*)
	test "$with_gnu_ld" != no && break
	;;
      *)
	test "$with_gnu_ld" != yes && break
	;;
      esac
    fi
  done
  IFS="$lt_save_ifs"
else
  lt_cv_path_LD="$LD" # Let the user override the test with a path.
fi
fi

LD="$lt_cv_path_LD"
if test -n "$LD"; then
  { echo "$as_me:$LINENO: result: $LD" >&5
echo "${ECHO_T}$LD" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi
test -z "$LD" && { { echo "$as_me:$LINENO: error: no acceptable ld found in \$PATH" >&5
echo "$as_me: error: no acceptable ld found in \$PATH" >&2;}
   { (exit 1); exit 1; }; }
{ echo "$as_me:$LINENO: checking if the linker ($LD) is GNU ld" >&5
echo $ECHO_N "checking if the linker ($LD) is GNU ld... $ECHO_C" >&6; }
if test "${lt_cv_prog_gnu_ld+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  # I'd rather use --version here, but apparently some GNU lds only accept -v.
case `$LD -v 2>&1 </dev/null` in
*GNU* | *'with BFD'*)
  lt_cv_prog_gnu_ld=yes
  ;;
*)
  lt_cv_prog_gnu_ld=no
  ;;
esac
fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_gnu_ld" >&5
echo "${ECHO_T}$lt_cv_prog_gnu_ld" >&6; }
with_gnu_ld=$lt_cv_prog_gnu_ld


{ echo "$as_me:$LINENO: checking for $LD option to reload object files" >&5
echo $ECHO_N "checking for $LD option to reload object files... $ECHO_C" >&6; }
if test "${lt_cv_ld_reload_flag+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_ld_reload_flag='-r'
fi
{ echo "$as_me:$LINENO: result: $lt_cv_ld_reload_flag" >&5
echo "${ECHO_T}$lt_cv_ld_reload_flag" >&6; }
reload_flag=$lt_cv_ld_reload_flag
case $reload_flag in
"" | " "*) ;;
*) reload_flag=" $reload_flag" ;;
esac
reload_cmds='$LD$reload_flag -o $output$reload_objs'
case $host_os in
  darwin*)
    if test "$GCC" = yes; then
      reload_cmds='$LTCC $LTCFLAGS -nostdlib ${wl}-r -o $output$reload_objs'
    else
      reload_cmds='$LD$reload_flag -o $output$reload_objs'
    fi
    ;;
esac

{ echo "$as_me:$LINENO: checking for BSD-compatible nm" >&5
echo $ECHO_N "checking for BSD-compatible nm... $ECHO_C" >&6; }
if test "${lt_cv_path_NM+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$NM"; then
  # Let the user override the test.
  lt_cv_path_NM="$NM"
else
  lt_nm_to_check="${ac_tool_prefix}nm"
  if test -n "$ac_tool_prefix" && test "$build" = "$host"; then
    lt_nm_to_check="$lt_nm_to_check nm"
  fi
  for lt_tmp_nm in $lt_nm_to_check; do
    lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
    for ac_dir in $PATH /usr/ccs/bin/elf /usr/ccs/bin /usr/ucb /bin; do
      IFS="$lt_save_ifs"
      test -z "$ac_dir" && ac_dir=.
      tmp_nm="$ac_dir/$lt_tmp_nm"
      if test -f "$tmp_nm" || test -f "$tmp_nm$ac_exeext" ; then
	# Check to see if the nm accepts a BSD-compat flag.
	# Adding the `sed 1q' prevents false positives on HP-UX, which says:
	#   nm: unknown option "B" ignored
	# Tru64's nm complains that /dev/null is an invalid object file
	case `"$tmp_nm" -B /dev/null 2>&1 | sed '1q'` in
	*/dev/null* | *'Invalid file or object type'*)
	  lt_cv_path_NM="$tmp_nm -B"
	  break
	  ;;
	*)
	  case `"$tmp_nm" -p /dev/null 2>&1 | sed '1q'` in
	  */dev/null*)
	    lt_cv_path_NM="$tmp_nm -p"
	    break
	    ;;
	  *)
	    lt_cv_path_NM=${lt_cv_path_NM="$tmp_nm"} # keep the first match, but
	    continue # so that we can try to find one that supports BSD flags
	    ;;
	  esac
	  ;;
	esac
      fi
    done
    IFS="$lt_save_ifs"
  done
  test -z "$lt_cv_path_NM" && lt_cv_path_NM=nm
fi
fi
{ echo "$as_me:$LINENO: result: $lt_cv_path_NM" >&5
echo "${ECHO_T}$lt_cv_path_NM" >&6; }
NM="$lt_cv_path_NM"

{ echo "$as_me:$LINENO: checking whether ln -s works" >&5
echo $ECHO_N "checking whether ln -s works... $ECHO_C" >&6; }
LN_S=$as_ln_s
if test "$LN_S" = "ln -s"; then
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
else
  { echo "$as_me:$LINENO: result: no, using $LN_S" >&5
echo "${ECHO_T}no, using $LN_S" >&6; }
fi

{ echo "$as_me:$LINENO: checking how to recognise dependent libraries" >&5
echo $ECHO_N "checking how to recognise dependent libraries... $ECHO_C" >&6; }
if test "${lt_cv_deplibs_check_method+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_file_magic_cmd='$MAGIC_CMD'
lt_cv_file_magic_test_file=
lt_cv_deplibs_check_method='unknown'
# Need to set the preceding variable on all platforms that support
# interlibrary dependencies.
# 'none' -- dependencies not supported.
# `unknown' -- same as none, but documents that we really don't know.
# 'pass_all' -- all dependencies passed with no checks.
# 'test_compile' -- check by making test program.
# 'file_magic [[regex]]' -- check by looking for files in library path
# which responds to the $file_magic_cmd with a given extended regex.
# If you have `file' or equivalent on your system and you're not sure
# whether `pass_all' will *always* work, you probably want this one.

case $host_os in
aix4* | aix5*)
  lt_cv_deplibs_check_method=pass_all
  ;;

beos*)
  lt_cv_deplibs_check_method=pass_all
  ;;

bsdi[45]*)
  lt_cv_deplibs_check_method='file_magic ELF [0-9][0-9]*-bit [ML]SB (shared object|dynamic lib)'
  lt_cv_file_magic_cmd='/usr/bin/file -L'
  lt_cv_file_magic_test_file=/shlib/libc.so
  ;;

cygwin*)
  # func_win32_libid is a shell function defined in ltmain.sh
  lt_cv_deplibs_check_method='file_magic ^x86 archive import|^x86 DLL'
  lt_cv_file_magic_cmd='func_win32_libid'
  ;;

mingw* | pw32*)
  # Base MSYS/MinGW do not provide the 'file' command needed by
  # func_win32_libid shell function, so use a weaker test based on 'objdump'.
  lt_cv_deplibs_check_method='file_magic file format pei*-i386(.*architecture: i386)?'
  lt_cv_file_magic_cmd='$OBJDUMP -f'
  ;;

darwin* | rhapsody*)
  lt_cv_deplibs_check_method=pass_all
  ;;

freebsd* | kfreebsd*-gnu | dragonfly*)
  if echo __ELF__ | $CC -E - | grep __ELF__ > /dev/null; then
    case $host_cpu in
    i*86 )
      # Not sure whether the presence of OpenBSD here was a mistake.
      # Let's accept both of them until this is cleared up.
      lt_cv_deplibs_check_method='file_magic (FreeBSD|OpenBSD|DragonFly)/i[3-9]86 (compact )?demand paged shared library'
      lt_cv_file_magic_cmd=/usr/bin/file
      lt_cv_file_magic_test_file=`echo /usr/lib/libc.so.*`
      ;;
    esac
  else
    lt_cv_deplibs_check_method=pass_all
  fi
  ;;

gnu*)
  lt_cv_deplibs_check_method=pass_all
  ;;

hpux10.20* | hpux11*)
  lt_cv_file_magic_cmd=/usr/bin/file
  case $host_cpu in
  ia64*)
    lt_cv_deplibs_check_method='file_magic (s[0-9][0-9][0-9]|ELF-[0-9][0-9]) shared object file - IA64'
    lt_cv_file_magic_test_file=/usr/lib/hpux32/libc.so
    ;;
  hppa*64*)
    lt_cv_deplibs_check_method='file_magic (s[0-9][0-9][0-9]|ELF-[0-9][0-9]) shared object file - PA-RISC [0-9].[0-9]'
    lt_cv_file_magic_test_file=/usr/lib/pa20_64/libc.sl
    ;;
  *)
    lt_cv_deplibs_check_method='file_magic (s[0-9][0-9][0-9]|PA-RISC[0-9].[0-9]) shared library'
    lt_cv_file_magic_test_file=/usr/lib/libc.sl
    ;;
  esac
  ;;

interix3*)
  # PIC code is broken on Interix 3.x, that's why |\.a not |_pic\.a here
  lt_cv_deplibs_check_method='match_pattern /lib[^/]+(\.so|\.a)$'
  ;;

irix5* | irix6* | nonstopux*)
  case $LD in
  *-32|*"-32 ") libmagic=32-bit;;
  *-n32|*"-n32 ") libmagic=N32;;
  *-64|*"-64 ") libmagic=64-bit;;
  *) libmagic=never-match;;
  esac
  lt_cv_deplibs_check_method=pass_all
  ;;

# This must be Linux ELF.
linux*)
  lt_cv_deplibs_check_method=pass_all
  ;;

netbsd*)
  if echo __ELF__ | $CC -E - | grep __ELF__ > /dev/null; then
    lt_cv_deplibs_check_method='match_pattern /lib[^/]+(\.so\.[0-9]+\.[0-9]+|_pic\.a)$'
  else
    lt_cv_deplibs_check_method='match_pattern /lib[^/]+(\.so|_pic\.a)$'
  fi
  ;;

newos6*)
  lt_cv_deplibs_check_method='file_magic ELF [0-9][0-9]*-bit [ML]SB (executable|dynamic lib)'
  lt_cv_file_magic_cmd=/usr/bin/file
  lt_cv_file_magic_test_file=/usr/lib/libnls.so
  ;;

nto-qnx*)
  lt_cv_deplibs_check_method=unknown
  ;;

openbsd*)
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    lt_cv_deplibs_check_method='match_pattern /lib[^/]+(\.so\.[0-9]+\.[0-9]+|\.so|_pic\.a)$'
  else
    lt_cv_deplibs_check_method='match_pattern /lib[^/]+(\.so\.[0-9]+\.[0-9]+|_pic\.a)$'
  fi
  ;;

osf3* | osf4* | osf5*)
  lt_cv_deplibs_check_method=pass_all
  ;;

solaris*)
  lt_cv_deplibs_check_method=pass_all
  ;;

sysv4 | sysv4.3*)
  case $host_vendor in
  motorola)
    lt_cv_deplibs_check_method='file_magic ELF [0-9][0-9]*-bit [ML]SB (shared object|dynamic lib) M[0-9][0-9]* Version [0-9]'
    lt_cv_file_magic_test_file=`echo /usr/lib/libc.so*`
    ;;
  ncr)
    lt_cv_deplibs_check_method=pass_all
    ;;
  sequent)
    lt_cv_file_magic_cmd='/bin/file'
    lt_cv_deplibs_check_method='file_magic ELF [0-9][0-9]*-bit [LM]SB (shared object|dynamic lib )'
    ;;
  sni)
    lt_cv_file_magic_cmd='/bin/file'
    lt_cv_deplibs_check_method="file_magic ELF [0-9][0-9]*-bit [LM]SB dynamic lib"
    lt_cv_file_magic_test_file=/lib/libc.so
    ;;
  siemens)
    lt_cv_deplibs_check_method=pass_all
    ;;
  pc)
    lt_cv_deplibs_check_method=pass_all
    ;;
  esac
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  lt_cv_deplibs_check_method=pass_all
  ;;
esac

fi
{ echo "$as_me:$LINENO: result: $lt_cv_deplibs_check_method" >&5
echo "${ECHO_T}$lt_cv_deplibs_check_method" >&6; }
file_magic_cmd=$lt_cv_file_magic_cmd
deplibs_check_method=$lt_cv_deplibs_check_method
test -z "$deplibs_check_method" && deplibs_check_method=unknown




# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# Check whether --enable-libtool-lock was given.
if test "${enable_libtool_lock+set}" = set; then
  enableval=$enable_libtool_lock;
fi

test "x$enable_libtool_lock" != xno && enable_libtool_lock=yes

# Some flags need to be propagated to the compiler or linker for good
# libtool support.
case $host in
ia64-*-hpux*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
    case `/usr/bin/file conftest.$ac_objext` in
    *ELF-32*)
      HPUX_IA64_MODE="32"
      ;;
    *ELF-64*)
      HPUX_IA64_MODE="64"
      ;;
    esac
  fi
  rm -rf conftest*
  ;;
*-*-irix6*)
  # Find out which ABI we are using.
  echo '#line 5016 "configure"' > conftest.$ac_ext
  if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
   if test "$lt_cv_prog_gnu_ld" = yes; then
    case `/usr/bin/file conftest.$ac_objext` in
    *32-bit*)
      LD="${LD-ld} -melf32bsmip"
      ;;
    *N32*)
      LD="${LD-ld} -melf32bmipn32"
      ;;
    *64-bit*)
      LD="${LD-ld} -melf64bmip"
      ;;
    esac
   else
    case `/usr/bin/file conftest.$ac_objext` in
    *32-bit*)
      LD="${LD-ld} -32"
      ;;
    *N32*)
      LD="${LD-ld} -n32"
      ;;
    *64-bit*)
      LD="${LD-ld} -64"
      ;;
    esac
   fi
  fi
  rm -rf conftest*
  ;;

x86_64-*linux*|ppc*-*linux*|powerpc*-*linux*|s390*-*linux*|sparc*-*linux*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
    case `/usr/bin/file conftest.o` in
    *32-bit*)
      case $host in
        x86_64-*linux*)
          LD="${LD-ld} -m elf_i386"
          ;;
        ppc64-*linux*|powerpc64-*linux*)
          LD="${LD-ld} -m elf32ppclinux"
          ;;
        s390x-*linux*)
          LD="${LD-ld} -m elf_s390"
          ;;
        sparc64-*linux*)
          LD="${LD-ld} -m elf32_sparc"
          ;;
      esac
      ;;
    *64-bit*)
      case $host in
        x86_64-*linux*)
          LD="${LD-ld} -m elf_x86_64"
          ;;
        ppc*-*linux*|powerpc*-*linux*)
          LD="${LD-ld} -m elf64ppc"
          ;;
        s390*-*linux*)
          LD="${LD-ld} -m elf64_s390"
          ;;
        sparc*-*linux*)
          LD="${LD-ld} -m elf64_sparc"
          ;;
      esac
      ;;
    esac
  fi
  rm -rf conftest*
  ;;

*-*-sco3.2v5*)
  # On SCO OpenServer 5, we need -belf to get full-featured binaries.
  SAVE_CFLAGS="$CFLAGS"
  CFLAGS="$CFLAGS -belf"
  { echo "$as_me:$LINENO: checking whether the C compiler needs -belf" >&5
echo $ECHO_N "checking whether the C compiler needs -belf... $ECHO_C" >&6; }
if test "${lt_cv_cc_needs_belf+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

     cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  lt_cv_cc_needs_belf=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	lt_cv_cc_needs_belf=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
     ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

fi
{ echo "$as_me:$LINENO: result: $lt_cv_cc_needs_belf" >&5
echo "${ECHO_T}$lt_cv_cc_needs_belf" >&6; }
  if test x"$lt_cv_cc_needs_belf" != x"yes"; then
    # this is probably gcc 2.8.0, egcs 1.0 or newer; no need for -belf
    CFLAGS="$SAVE_CFLAGS"
  fi
  ;;
sparc*-*solaris*)
  # Find out which ABI we are using.
  echo 'int i;' > conftest.$ac_ext
  if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
    case `/usr/bin/file conftest.o` in
    *64-bit*)
      case $lt_cv_prog_gnu_ld in
      yes*) LD="${LD-ld} -m elf64_sparc" ;;
      *)    LD="${LD-ld} -64" ;;
      esac
      ;;
    esac
  fi
  rm -rf conftest*
  ;;


esac

need_locks="$enable_libtool_lock"



{ echo "$as_me:$LINENO: checking for ANSI C header files" >&5
echo $ECHO_N "checking for ANSI C header files... $ECHO_C" >&6; }
if test "${ac_cv_header_stdc+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>
#include <float.h>

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_header_stdc=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_header_stdc=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext

if test $ac_cv_header_stdc = yes; then
  # SunOS 4.x string.h does not declare mem*, contrary to ANSI.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <string.h>

_ACEOF
if (eval "$ac_cpp conftest.$ac_ext") 2>&5 |
  $EGREP "memchr" >/dev/null 2>&1; then
  :
else
  ac_cv_header_stdc=no
fi
rm -f conftest*

fi

if test $ac_cv_header_stdc = yes; then
  # ISC 2.0.2 stdlib.h does not declare free, contrary to ANSI.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <stdlib.h>

_ACEOF
if (eval "$ac_cpp conftest.$ac_ext") 2>&5 |
  $EGREP "free" >/dev/null 2>&1; then
  :
else
  ac_cv_header_stdc=no
fi
rm -f conftest*

fi

if test $ac_cv_header_stdc = yes; then
  # /bin/cc in Irix-4.0.5 gets non-ANSI ctype macros unless using -ansi.
  if test "$cross_compiling" = yes; then
  :
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ctype.h>
#include <stdlib.h>
#if ((' ' & 0x0FF) == 0x020)
# define ISLOWER(c) ('a' <= (c) && (c) <= 'z')
# define TOUPPER(c) (ISLOWER(c) ? 'A' + ((c) - 'a') : (c))
#else
# define ISLOWER(c) \
		   (('a' <= (c) && (c) <= 'i') \
		     || ('j' <= (c) && (c) <= 'r') \
		     || ('s' <= (c) && (c) <= 'z'))
# define TOUPPER(c) (ISLOWER(c) ? ((c) | 0x40) : (c))
#endif

#define XOR(e, f) (((e) && !(f)) || (!(e) && (f)))
int
main ()
{
  int i;
  for (i = 0; i < 256; i++)
    if (XOR (islower (i), ISLOWER (i))
	|| toupper (i) != TOUPPER (i))
      return 2;
  return 0;
}
_ACEOF
rm -f conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && { ac_try='./conftest$ac_exeext'
  { (case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_try") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; }; then
  :
else
  echo "$as_me: program exited with status $ac_status" >&5
echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

( exit $ac_status )
ac_cv_header_stdc=no
fi
rm -f core *.core core.conftest.* gmon.out bb.out conftest$ac_exeext conftest.$ac_objext conftest.$ac_ext
fi


fi
fi
{ echo "$as_me:$LINENO: result: $ac_cv_header_stdc" >&5
echo "${ECHO_T}$ac_cv_header_stdc" >&6; }
if test $ac_cv_header_stdc = yes; then

cat >>confdefs.h <<\_ACEOF
#define STDC_HEADERS 1
_ACEOF

fi

# On IRIX 5.3, sys/types and inttypes.h are conflicting.









for ac_header in sys/types.h sys/stat.h stdlib.h string.h memory.h strings.h \
		  inttypes.h stdint.h unistd.h
do
as_ac_Header=`echo "ac_cv_header_$ac_header" | $as_tr_sh`
{ echo "$as_me:$LINENO: checking for $ac_header" >&5
echo $ECHO_N "checking for $ac_header... $ECHO_C" >&6; }
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
$ac_includes_default

#include <$ac_header>
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  eval "$as_ac_Header=yes"
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	eval "$as_ac_Header=no"
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi
ac_res=`eval echo '${'$as_ac_Header'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }
if test `eval echo '${'$as_ac_Header'}'` = yes; then
  cat >>confdefs.h <<_ACEOF
#define `echo "HAVE_$ac_header" | $as_tr_cpp` 1
_ACEOF

fi

done



for ac_header in dlfcn.h
do
as_ac_Header=`echo "ac_cv_header_$ac_header" | $as_tr_sh`
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  { echo "$as_me:$LINENO: checking for $ac_header" >&5
echo $ECHO_N "checking for $ac_header... $ECHO_C" >&6; }
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
fi
ac_res=`eval echo '${'$as_ac_Header'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }
else
  # Is the header compilable?
{ echo "$as_me:$LINENO: checking $ac_header usability" >&5
echo $ECHO_N "checking $ac_header usability... $ECHO_C" >&6; }
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
$ac_includes_default
#include <$ac_header>
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_header_compiler=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_header_compiler=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
{ echo "$as_me:$LINENO: result: $ac_header_compiler" >&5
echo "${ECHO_T}$ac_header_compiler" >&6; }

# Is the header present?
{ echo "$as_me:$LINENO: checking $ac_header presence" >&5
echo $ECHO_N "checking $ac_header presence... $ECHO_C" >&6; }
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <$ac_header>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  ac_header_preproc=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  ac_header_preproc=no
fi

rm -f conftest.err conftest.$ac_ext
{ echo "$as_me:$LINENO: result: $ac_header_preproc" >&5
echo "${ECHO_T}$ac_header_preproc" >&6; }

# So?  What about this header?
case $ac_header_compiler:$ac_header_preproc:$ac_c_preproc_warn_flag in
  yes:no: )
    { echo "$as_me:$LINENO: WARNING: $ac_header: accepted by the compiler, rejected by the preprocessor!" >&5
echo "$as_me: WARNING: $ac_header: accepted by the compiler, rejected by the preprocessor!" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: proceeding with the compiler's result" >&5
echo "$as_me: WARNING: $ac_header: proceeding with the compiler's result" >&2;}
    ac_header_preproc=yes
    ;;
  no:yes:* )
    { echo "$as_me:$LINENO: WARNING: $ac_header: present but cannot be compiled" >&5
echo "$as_me: WARNING: $ac_header: present but cannot be compiled" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header:     check for missing prerequisite headers?" >&5
echo "$as_me: WARNING: $ac_header:     check for missing prerequisite headers?" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: see the Autoconf documentation" >&5
echo "$as_me: WARNING: $ac_header: see the Autoconf documentation" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header:     section \"Present But Cannot Be Compiled\"" >&5
echo "$as_me: WARNING: $ac_header:     section \"Present But Cannot Be Compiled\"" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: proceeding with the preprocessor's result" >&5
echo "$as_me: WARNING: $ac_header: proceeding with the preprocessor's result" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: in the future, the compiler will take precedence" >&5
echo "$as_me: WARNING: $ac_header: in the future, the compiler will take precedence" >&2;}
    ( cat <<\_ASBOX
## ----------------------------------- ##
## Report this to fzenith@broadpark.no ##
## ----------------------------------- ##
_ASBOX
     ) | sed "s/^/$as_me: WARNING:     /" >&2
    ;;
esac
{ echo "$as_me:$LINENO: checking for $ac_header" >&5
echo $ECHO_N "checking for $ac_header... $ECHO_C" >&6; }
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  eval "$as_ac_Header=\$ac_header_preproc"
fi
ac_res=`eval echo '${'$as_ac_Header'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }

fi
if test `eval echo '${'$as_ac_Header'}'` = yes; then
  cat >>confdefs.h <<_ACEOF
#define `echo "HAVE_$ac_header" | $as_tr_cpp` 1
_ACEOF

fi

done



if test -n "$CXX" && ( test "X$CXX" != "Xno" &&
    ( (test "X$CXX" = "Xg++" && `g++ -v >/dev/null 2>&1` ) ||
    (test "X$CXX" != "Xg++"))) ; then
  ac_ext=cpp
ac_cpp='$CXXCPP $CPPFLAGS'
ac_compile='$CXX -c $CXXFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CXX -o conftest$ac_exeext $CXXFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_cxx_compiler_gnu
{ echo "$as_me:$LINENO: checking how to run the C++ preprocessor" >&5
echo $ECHO_N "checking how to run the C++ preprocessor... $ECHO_C" >&6; }
if test -z "$CXXCPP"; then
  if test "${ac_cv_prog_CXXCPP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
      # Double quotes because CXXCPP needs to be expanded
    for CXXCPP in "$CXX -E" "/lib/cpp"
    do
      ac_preproc_ok=false
for ac_cxx_preproc_warn_flag in '' yes
do
  # Use a header file that comes with gcc, so configuring glibc
  # with a fresh cross-compiler works.
  # Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
  # <limits.h> exists even on freestanding compilers.
  # On the NeXT, cc -E runs the code through the compiler's parser,
  # not just through cpp. "Syntax error" is here to catch this case.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif
		     Syntax error
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_cxx_preproc_warn_flag$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       }; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Broken: fails on valid input.
continue
fi

rm -f conftest.err conftest.$ac_ext

  # OK, works on sane cases.  Now check whether nonexistent headers
  # can be detected and how.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ac_nonexistent.h>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_cxx_preproc_warn_flag$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       }; then
  # Broken: success on invalid input.
continue
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Passes both tests.
ac_preproc_ok=:
break
fi

rm -f conftest.err conftest.$ac_ext

done
# Because of `break', _AC_PREPROC_IFELSE's cleaning code was skipped.
rm -f conftest.err conftest.$ac_ext
if $ac_preproc_ok; then
  break
fi

    done
    ac_cv_prog_CXXCPP=$CXXCPP

fi
  CXXCPP=$ac_cv_prog_CXXCPP
else
  ac_cv_prog_CXXCPP=$CXXCPP
fi
{ echo "$as_me:$LINENO: result: $CXXCPP" >&5
echo "${ECHO_T}$CXXCPP" >&6; }
ac_preproc_ok=false
for ac_cxx_preproc_warn_flag in '' yes
do
  # Use a header file that comes with gcc, so configuring glibc
  # with a fresh cross-compiler works.
  # Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
  # <limits.h> exists even on freestanding compilers.
  # On the NeXT, cc -E runs the code through the compiler's parser,
  # not just through cpp. "Syntax error" is here to catch this case.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif
		     Syntax error
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_cxx_preproc_warn_flag$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       }; then
  :
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Broken: fails on valid input.
continue
fi

rm -f conftest.err conftest.$ac_ext

  # OK, works on sane cases.  Now check whether nonexistent headers
  # can be detected and how.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ac_nonexistent.h>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_cxx_preproc_warn_flag$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       }; then
  # Broken: success on invalid input.
continue
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  # Passes both tests.
ac_preproc_ok=:
break
fi

rm -f conftest.err conftest.$ac_ext

done
# Because of `break', _AC_PREPROC_IFELSE's cleaning code was skipped.
rm -f conftest.err conftest.$ac_ext
if $ac_preproc_ok; then
  :
else
  { { echo "$as_me:$LINENO: error: C++ preprocessor \"$CXXCPP\" fails sanity check
See \`config.log' for more details." >&5
echo "$as_me: error: C++ preprocessor \"$CXXCPP\" fails sanity check
See \`config.log' for more details." >&2;}
   { (exit 1); exit 1; }; }
fi

ac_ext=cpp
ac_cpp='$CXXCPP $CPPFLAGS'
ac_compile='$CXX -c $CXXFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CXX -o conftest$ac_exeext $CXXFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_cxx_compiler_gnu

fi


ac_ext=f
ac_compile='$F77 -c $FFLAGS conftest.$ac_ext >&5'
ac_link='$F77 -o conftest$ac_exeext $FFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_f77_compiler_gnu
if test -n "$ac_tool_prefix"; then
  for ac_prog in g77 xlf f77 frt pgf77 cf77 fort77 fl32 af77 xlf90 f90 pgf90 pghpf epcf90 gfortran g95 xlf95 f95 fort ifort ifc efc pgf95 lf95 ftn
  do
    # Extract the first word of "$ac_tool_prefix$ac_prog", so it can be a program name with args.
set dummy $ac_tool_prefix$ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_F77+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$F77"; then
  ac_cv_prog_F77="$F77" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_F77="$ac_tool_prefix$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
F77=$ac_cv_prog_F77
if test -n "$F77"; then
  { echo "$as_me:$LINENO: result: $F77" >&5
echo "${ECHO_T}$F77" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


    test -n "$F77" && break
  done
fi
if test -z "$F77"; then
  ac_ct_F77=$F77
  for ac_prog in g77 xlf f77 frt pgf77 cf77 fort77 fl32 af77 xlf90 f90 pgf90 pghpf epcf90 gfortran g95 xlf95 f95 fort ifort ifc efc pgf95 lf95 ftn
do
  # Extract the first word of "$ac_prog", so it can be a program name with args.
set dummy $ac_prog; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_F77+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_F77"; then
  ac_cv_prog_ac_ct_F77="$ac_ct_F77" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_F77="$ac_prog"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_F77=$ac_cv_prog_ac_ct_F77
if test -n "$ac_ct_F77"; then
  { echo "$as_me:$LINENO: result: $ac_ct_F77" >&5
echo "${ECHO_T}$ac_ct_F77" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  test -n "$ac_ct_F77" && break
done

  if test "x$ac_ct_F77" = x; then
    F77=""
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    F77=$ac_ct_F77
  fi
fi


# Provide some information about the compiler.
echo "$as_me:$LINENO: checking for Fortran 77 compiler version" >&5
ac_compiler=`set X $ac_compile; echo $2`
{ (ac_try="$ac_compiler --version >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler --version >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -v >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -v >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
{ (ac_try="$ac_compiler -V >&5"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compiler -V >&5") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
rm -f a.out

# If we don't use `.F' as extension, the preprocessor is not run on the
# input file.  (Note that this only needs to work for GNU compilers.)
ac_save_ext=$ac_ext
ac_ext=F
{ echo "$as_me:$LINENO: checking whether we are using the GNU Fortran 77 compiler" >&5
echo $ECHO_N "checking whether we are using the GNU Fortran 77 compiler... $ECHO_C" >&6; }
if test "${ac_cv_f77_compiler_gnu+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
      program main
#ifndef __GNUC__
       choke me
#endif

      end
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_f77_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_compiler_gnu=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_compiler_gnu=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
ac_cv_f77_compiler_gnu=$ac_compiler_gnu

fi
{ echo "$as_me:$LINENO: result: $ac_cv_f77_compiler_gnu" >&5
echo "${ECHO_T}$ac_cv_f77_compiler_gnu" >&6; }
ac_ext=$ac_save_ext
ac_test_FFLAGS=${FFLAGS+set}
ac_save_FFLAGS=$FFLAGS
FFLAGS=
{ echo "$as_me:$LINENO: checking whether $F77 accepts -g" >&5
echo $ECHO_N "checking whether $F77 accepts -g... $ECHO_C" >&6; }
if test "${ac_cv_prog_f77_g+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  FFLAGS=-g
cat >conftest.$ac_ext <<_ACEOF
      program main

      end
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_f77_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_prog_f77_g=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_prog_f77_g=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext

fi
{ echo "$as_me:$LINENO: result: $ac_cv_prog_f77_g" >&5
echo "${ECHO_T}$ac_cv_prog_f77_g" >&6; }
if test "$ac_test_FFLAGS" = set; then
  FFLAGS=$ac_save_FFLAGS
elif test $ac_cv_prog_f77_g = yes; then
  if test "x$ac_cv_f77_compiler_gnu" = xyes; then
    FFLAGS="-g -O2"
  else
    FFLAGS="-g"
  fi
else
  if test "x$ac_cv_f77_compiler_gnu" = xyes; then
    FFLAGS="-O2"
  else
    FFLAGS=
  fi
fi

G77=`test $ac_compiler_gnu = yes && echo yes`
ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu



# Autoconf 2.13's AC_OBJEXT and AC_EXEEXT macros only works for C compilers!

# find the maximum length of command line arguments
{ echo "$as_me:$LINENO: checking the maximum length of command line arguments" >&5
echo $ECHO_N "checking the maximum length of command line arguments... $ECHO_C" >&6; }
if test "${lt_cv_sys_max_cmd_len+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
    i=0
  teststring="ABCD"

  case $build_os in
  msdosdjgpp*)
    # On DJGPP, this test can blow up pretty badly due to problems in libc
    # (any single argument exceeding 2000 bytes causes a buffer overrun
    # during glob expansion).  Even if it were fixed, the result of this
    # check would be larger than it should be.
    lt_cv_sys_max_cmd_len=12288;    # 12K is about right
    ;;

  gnu*)
    # Under GNU Hurd, this test is not required because there is
    # no limit to the length of command line arguments.
    # Libtool will interpret -1 as no limit whatsoever
    lt_cv_sys_max_cmd_len=-1;
    ;;

  cygwin* | mingw*)
    # On Win9x/ME, this test blows up -- it succeeds, but takes
    # about 5 minutes as the teststring grows exponentially.
    # Worse, since 9x/ME are not pre-emptively multitasking,
    # you end up with a "frozen" computer, even though with patience
    # the test eventually succeeds (with a max line length of 256k).
    # Instead, let's just punt: use the minimum linelength reported by
    # all of the supported platforms: 8192 (on NT/2K/XP).
    lt_cv_sys_max_cmd_len=8192;
    ;;

  amigaos*)
    # On AmigaOS with pdksh, this test takes hours, literally.
    # So we just punt and use a minimum line length of 8192.
    lt_cv_sys_max_cmd_len=8192;
    ;;

  netbsd* | freebsd* | openbsd* | darwin* | dragonfly*)
    # This has been around since 386BSD, at least.  Likely further.
    if test -x /sbin/sysctl; then
      lt_cv_sys_max_cmd_len=`/sbin/sysctl -n kern.argmax`
    elif test -x /usr/sbin/sysctl; then
      lt_cv_sys_max_cmd_len=`/usr/sbin/sysctl -n kern.argmax`
    else
      lt_cv_sys_max_cmd_len=65536	# usable default for all BSDs
    fi
    # And add a safety zone
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \/ 4`
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \* 3`
    ;;

  interix*)
    # We know the value 262144 and hardcode it with a safety zone (like BSD)
    lt_cv_sys_max_cmd_len=196608
    ;;

  osf*)
    # Dr. Hans Ekkehard Plesser reports seeing a kernel panic running configure
    # due to this test when exec_disable_arg_limit is 1 on Tru64. It is not
    # nice to cause kernel panics so lets avoid the loop below.
    # First set a reasonable default.
    lt_cv_sys_max_cmd_len=16384
    #
    if test -x /sbin/sysconfig; then
      case `/sbin/sysconfig -q proc exec_disable_arg_limit` in
        *1*) lt_cv_sys_max_cmd_len=-1 ;;
      esac
    fi
    ;;
  sco3.2v5*)
    lt_cv_sys_max_cmd_len=102400
    ;;
  sysv5* | sco5v6* | sysv4.2uw2*)
    kargmax=`grep ARG_MAX /etc/conf/cf.d/stune 2>/dev/null`
    if test -n "$kargmax"; then
      lt_cv_sys_max_cmd_len=`echo $kargmax | sed 's/.*[ 	]//'`
    else
      lt_cv_sys_max_cmd_len=32768
    fi
    ;;
  *)
    # If test is not a shell built-in, we'll probably end up computing a
    # maximum length that is only half of the actual maximum length, but
    # we can't tell.
    SHELL=${SHELL-${CONFIG_SHELL-/bin/sh}}
    while (test "X"`$SHELL $0 --fallback-echo "X$teststring" 2>/dev/null` \
	       = "XX$teststring") >/dev/null 2>&1 &&
	    new_result=`expr "X$teststring" : ".*" 2>&1` &&
	    lt_cv_sys_max_cmd_len=$new_result &&
	    test $i != 17 # 1/2 MB should be enough
    do
      i=`expr $i + 1`
      teststring=$teststring$teststring
    done
    teststring=
    # Add a significant safety factor because C++ compilers can tack on massive
    # amounts of additional arguments before passing them to the linker.
    # It appears as though 1/2 is a usable value.
    lt_cv_sys_max_cmd_len=`expr $lt_cv_sys_max_cmd_len \/ 2`
    ;;
  esac

fi

if test -n $lt_cv_sys_max_cmd_len ; then
  { echo "$as_me:$LINENO: result: $lt_cv_sys_max_cmd_len" >&5
echo "${ECHO_T}$lt_cv_sys_max_cmd_len" >&6; }
else
  { echo "$as_me:$LINENO: result: none" >&5
echo "${ECHO_T}none" >&6; }
fi




# Check for command to grab the raw symbol name followed by C symbol from nm.
{ echo "$as_me:$LINENO: checking command to parse $NM output from $compiler object" >&5
echo $ECHO_N "checking command to parse $NM output from $compiler object... $ECHO_C" >&6; }
if test "${lt_cv_sys_global_symbol_pipe+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else

# These are sane defaults that work on at least a few old systems.
# [They come from Ultrix.  What could be older than Ultrix?!! ;)]

# Character class describing NM global symbol codes.
symcode='[BCDEGRST]'

# Regexp to match symbols that can be accessed directly from C.
sympat='\([_A-Za-z][_A-Za-z0-9]*\)'

# Transform an extracted symbol line into a proper C declaration
lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^. .* \(.*\)$/extern int \1;/p'"

# Transform an extracted symbol line into symbol name and symbol address
lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([^ ]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode \([^ ]*\) \([^ ]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"

# Define system-specific variables.
case $host_os in
aix*)
  symcode='[BCDT]'
  ;;
cygwin* | mingw* | pw32*)
  symcode='[ABCDGISTW]'
  ;;
hpux*) # Its linker distinguishes data from code symbols
  if test "$host_cpu" = ia64; then
    symcode='[ABCDEGRST]'
  fi
  lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^T .* \(.*\)$/extern int \1();/p' -e 's/^$symcode* .* \(.*\)$/extern char \1;/p'"
  lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([^ ]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode* \([^ ]*\) \([^ ]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"
  ;;
linux*)
  if test "$host_cpu" = ia64; then
    symcode='[ABCDGIRSTW]'
    lt_cv_sys_global_symbol_to_cdecl="sed -n -e 's/^T .* \(.*\)$/extern int \1();/p' -e 's/^$symcode* .* \(.*\)$/extern char \1;/p'"
    lt_cv_sys_global_symbol_to_c_name_address="sed -n -e 's/^: \([^ ]*\) $/  {\\\"\1\\\", (lt_ptr) 0},/p' -e 's/^$symcode* \([^ ]*\) \([^ ]*\)$/  {\"\2\", (lt_ptr) \&\2},/p'"
  fi
  ;;
irix* | nonstopux*)
  symcode='[BCDEGRST]'
  ;;
osf*)
  symcode='[BCDEGQRST]'
  ;;
solaris*)
  symcode='[BDRT]'
  ;;
sco3.2v5*)
  symcode='[DT]'
  ;;
sysv4.2uw2*)
  symcode='[DT]'
  ;;
sysv5* | sco5v6* | unixware* | OpenUNIX*)
  symcode='[ABDT]'
  ;;
sysv4)
  symcode='[DFNSTU]'
  ;;
esac

# Handle CRLF in mingw tool chain
opt_cr=
case $build_os in
mingw*)
  opt_cr=`echo 'x\{0,1\}' | tr x '\015'` # option cr in regexp
  ;;
esac

# If we're using GNU nm, then use its standard symbol codes.
case `$NM -V 2>&1` in
*GNU* | *'with BFD'*)
  symcode='[ABCDGIRSTW]' ;;
esac

# Try without a prefix undercore, then with it.
for ac_symprfx in "" "_"; do

  # Transform symcode, sympat, and symprfx into a raw symbol and a C symbol.
  symxfrm="\\1 $ac_symprfx\\2 \\2"

  # Write the raw and C identifiers.
  lt_cv_sys_global_symbol_pipe="sed -n -e 's/^.*[ 	]\($symcode$symcode*\)[ 	][ 	]*$ac_symprfx$sympat$opt_cr$/$symxfrm/p'"

  # Check to see that the pipe works correctly.
  pipe_works=no

  rm -f conftest*
  cat > conftest.$ac_ext <<EOF
#ifdef __cplusplus
extern "C" {
#endif
char nm_test_var;
void nm_test_func(){}
#ifdef __cplusplus
}
#endif
int main(){nm_test_var='a';nm_test_func();return(0);}
EOF

  if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
    # Now try to grab the symbols.
    nlist=conftest.nm
    if { (eval echo "$as_me:$LINENO: \"$NM conftest.$ac_objext \| $lt_cv_sys_global_symbol_pipe \> $nlist\"") >&5
  (eval $NM conftest.$ac_objext \| $lt_cv_sys_global_symbol_pipe \> $nlist) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && test -s "$nlist"; then
      # Try sorting and uniquifying the output.
      if sort "$nlist" | uniq > "$nlist"T; then
	mv -f "$nlist"T "$nlist"
      else
	rm -f "$nlist"T
      fi

      # Make sure that we snagged all the symbols we need.
      if grep ' nm_test_var$' "$nlist" >/dev/null; then
	if grep ' nm_test_func$' "$nlist" >/dev/null; then
	  cat <<EOF > conftest.$ac_ext
#ifdef __cplusplus
extern "C" {
#endif

EOF
	  # Now generate the symbol file.
	  eval "$lt_cv_sys_global_symbol_to_cdecl"' < "$nlist" | grep -v main >> conftest.$ac_ext'

	  cat <<EOF >> conftest.$ac_ext
#if defined (__STDC__) && __STDC__
# define lt_ptr_t void *
#else
# define lt_ptr_t char *
# define const
#endif

/* The mapping between symbol names and symbols. */
const struct {
  const char *name;
  lt_ptr_t address;
}
lt_preloaded_symbols[] =
{
EOF
	  $SED "s/^$symcode$symcode* \(.*\) \(.*\)$/  {\"\2\", (lt_ptr_t) \&\2},/" < "$nlist" | grep -v main >> conftest.$ac_ext
	  cat <<\EOF >> conftest.$ac_ext
  {0, (lt_ptr_t) 0}
};

#ifdef __cplusplus
}
#endif
EOF
	  # Now try linking the two files.
	  mv conftest.$ac_objext conftstm.$ac_objext
	  lt_save_LIBS="$LIBS"
	  lt_save_CFLAGS="$CFLAGS"
	  LIBS="conftstm.$ac_objext"
	  CFLAGS="$CFLAGS$lt_prog_compiler_no_builtin_flag"
	  if { (eval echo "$as_me:$LINENO: \"$ac_link\"") >&5
  (eval $ac_link) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && test -s conftest${ac_exeext}; then
	    pipe_works=yes
	  fi
	  LIBS="$lt_save_LIBS"
	  CFLAGS="$lt_save_CFLAGS"
	else
	  echo "cannot find nm_test_func in $nlist" >&5
	fi
      else
	echo "cannot find nm_test_var in $nlist" >&5
      fi
    else
      echo "cannot run $lt_cv_sys_global_symbol_pipe" >&5
    fi
  else
    echo "$progname: failed program was:" >&5
    cat conftest.$ac_ext >&5
  fi
  rm -f conftest* conftst*

  # Do not use the global_symbol_pipe unless it works.
  if test "$pipe_works" = yes; then
    break
  else
    lt_cv_sys_global_symbol_pipe=
  fi
done

fi

if test -z "$lt_cv_sys_global_symbol_pipe"; then
  lt_cv_sys_global_symbol_to_cdecl=
fi
if test -z "$lt_cv_sys_global_symbol_pipe$lt_cv_sys_global_symbol_to_cdecl"; then
  { echo "$as_me:$LINENO: result: failed" >&5
echo "${ECHO_T}failed" >&6; }
else
  { echo "$as_me:$LINENO: result: ok" >&5
echo "${ECHO_T}ok" >&6; }
fi

{ echo "$as_me:$LINENO: checking for objdir" >&5
echo $ECHO_N "checking for objdir... $ECHO_C" >&6; }
if test "${lt_cv_objdir+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  rm -f .libs 2>/dev/null
mkdir .libs 2>/dev/null
if test -d .libs; then
  lt_cv_objdir=.libs
else
  # MS-DOS does not allow filenames that begin with a dot.
  lt_cv_objdir=_libs
fi
rmdir .libs 2>/dev/null
fi
{ echo "$as_me:$LINENO: result: $lt_cv_objdir" >&5
echo "${ECHO_T}$lt_cv_objdir" >&6; }
objdir=$lt_cv_objdir





case $host_os in
aix3*)
  # AIX sometimes has problems with the GCC collect2 program.  For some
  # reason, if we set the COLLECT_NAMES environment variable, the problems
  # vanish in a puff of smoke.
  if test "X${COLLECT_NAMES+set}" != Xset; then
    COLLECT_NAMES=
    export COLLECT_NAMES
  fi
  ;;
esac

# Sed substitution that helps us do robust quoting.  It backslashifies
# metacharacters that are still active within double-quoted strings.
Xsed='sed -e 1s/^X//'
sed_quote_subst='s/\([\\"\\`$\\\\]\)/\\\1/g'

# Same as above, but do not quote variable references.
double_quote_subst='s/\([\\"\\`\\\\]\)/\\\1/g'

# Sed substitution to delay expansion of an escaped shell variable in a
# double_quote_subst'ed string.
delay_variable_subst='s/\\\\\\\\\\\$/\\\\\\$/g'

# Sed substitution to avoid accidental globbing in evaled expressions
no_glob_subst='s/\*/\\\*/g'

# Constants:
rm="rm -f"

# Global variables:
default_ofile=libtool
can_build_shared=yes

# All known linkers require a `.a' archive for static linking (except MSVC,
# which needs '.lib').
libext=a
ltmain="$ac_aux_dir/ltmain.sh"
ofile="$default_ofile"
with_gnu_ld="$lt_cv_prog_gnu_ld"

if test -n "$ac_tool_prefix"; then
  # Extract the first word of "${ac_tool_prefix}ar", so it can be a program name with args.
set dummy ${ac_tool_prefix}ar; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_AR+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$AR"; then
  ac_cv_prog_AR="$AR" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_AR="${ac_tool_prefix}ar"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
AR=$ac_cv_prog_AR
if test -n "$AR"; then
  { echo "$as_me:$LINENO: result: $AR" >&5
echo "${ECHO_T}$AR" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$ac_cv_prog_AR"; then
  ac_ct_AR=$AR
  # Extract the first word of "ar", so it can be a program name with args.
set dummy ar; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_AR+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_AR"; then
  ac_cv_prog_ac_ct_AR="$ac_ct_AR" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_AR="ar"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_AR=$ac_cv_prog_ac_ct_AR
if test -n "$ac_ct_AR"; then
  { echo "$as_me:$LINENO: result: $ac_ct_AR" >&5
echo "${ECHO_T}$ac_ct_AR" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  if test "x$ac_ct_AR" = x; then
    AR="false"
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    AR=$ac_ct_AR
  fi
else
  AR="$ac_cv_prog_AR"
fi

if test -n "$ac_tool_prefix"; then
  # Extract the first word of "${ac_tool_prefix}ranlib", so it can be a program name with args.
set dummy ${ac_tool_prefix}ranlib; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_RANLIB+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$RANLIB"; then
  ac_cv_prog_RANLIB="$RANLIB" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_RANLIB="${ac_tool_prefix}ranlib"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
RANLIB=$ac_cv_prog_RANLIB
if test -n "$RANLIB"; then
  { echo "$as_me:$LINENO: result: $RANLIB" >&5
echo "${ECHO_T}$RANLIB" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$ac_cv_prog_RANLIB"; then
  ac_ct_RANLIB=$RANLIB
  # Extract the first word of "ranlib", so it can be a program name with args.
set dummy ranlib; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_RANLIB+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_RANLIB"; then
  ac_cv_prog_ac_ct_RANLIB="$ac_ct_RANLIB" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_RANLIB="ranlib"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_RANLIB=$ac_cv_prog_ac_ct_RANLIB
if test -n "$ac_ct_RANLIB"; then
  { echo "$as_me:$LINENO: result: $ac_ct_RANLIB" >&5
echo "${ECHO_T}$ac_ct_RANLIB" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  if test "x$ac_ct_RANLIB" = x; then
    RANLIB=":"
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    RANLIB=$ac_ct_RANLIB
  fi
else
  RANLIB="$ac_cv_prog_RANLIB"
fi

if test -n "$ac_tool_prefix"; then
  # Extract the first word of "${ac_tool_prefix}strip", so it can be a program name with args.
set dummy ${ac_tool_prefix}strip; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_STRIP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$STRIP"; then
  ac_cv_prog_STRIP="$STRIP" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_STRIP="${ac_tool_prefix}strip"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
STRIP=$ac_cv_prog_STRIP
if test -n "$STRIP"; then
  { echo "$as_me:$LINENO: result: $STRIP" >&5
echo "${ECHO_T}$STRIP" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


fi
if test -z "$ac_cv_prog_STRIP"; then
  ac_ct_STRIP=$STRIP
  # Extract the first word of "strip", so it can be a program name with args.
set dummy strip; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_ac_ct_STRIP+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$ac_ct_STRIP"; then
  ac_cv_prog_ac_ct_STRIP="$ac_ct_STRIP" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_ac_ct_STRIP="strip"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
ac_ct_STRIP=$ac_cv_prog_ac_ct_STRIP
if test -n "$ac_ct_STRIP"; then
  { echo "$as_me:$LINENO: result: $ac_ct_STRIP" >&5
echo "${ECHO_T}$ac_ct_STRIP" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  if test "x$ac_ct_STRIP" = x; then
    STRIP=":"
  else
    case $cross_compiling:$ac_tool_warned in
yes:)
{ echo "$as_me:$LINENO: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&5
echo "$as_me: WARNING: In the future, Autoconf will not detect cross-tools
whose name does not start with the host triplet.  If you think this
configuration is useful to you, please write to autoconf@gnu.org." >&2;}
ac_tool_warned=yes ;;
esac
    STRIP=$ac_ct_STRIP
  fi
else
  STRIP="$ac_cv_prog_STRIP"
fi


old_CC="$CC"
old_CFLAGS="$CFLAGS"

# Set sane defaults for various variables
test -z "$AR" && AR=ar
test -z "$AR_FLAGS" && AR_FLAGS=cru
test -z "$AS" && AS=as
test -z "$CC" && CC=cc
test -z "$LTCC" && LTCC=$CC
test -z "$LTCFLAGS" && LTCFLAGS=$CFLAGS
test -z "$DLLTOOL" && DLLTOOL=dlltool
test -z "$LD" && LD=ld
test -z "$LN_S" && LN_S="ln -s"
test -z "$MAGIC_CMD" && MAGIC_CMD=file
test -z "$NM" && NM=nm
test -z "$SED" && SED=sed
test -z "$OBJDUMP" && OBJDUMP=objdump
test -z "$RANLIB" && RANLIB=:
test -z "$STRIP" && STRIP=:
test -z "$ac_objext" && ac_objext=o

# Determine commands to create old-style static archives.
old_archive_cmds='$AR $AR_FLAGS $oldlib$oldobjs$old_deplibs'
old_postinstall_cmds='chmod 644 $oldlib'
old_postuninstall_cmds=

if test -n "$RANLIB"; then
  case $host_os in
  openbsd*)
    old_postinstall_cmds="$old_postinstall_cmds~\$RANLIB -t \$oldlib"
    ;;
  *)
    old_postinstall_cmds="$old_postinstall_cmds~\$RANLIB \$oldlib"
    ;;
  esac
  old_archive_cmds="$old_archive_cmds~\$RANLIB \$oldlib"
fi

for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`


# Only perform the check for file, if the check method requires it
case $deplibs_check_method in
file_magic*)
  if test "$file_magic_cmd" = '$MAGIC_CMD'; then
    { echo "$as_me:$LINENO: checking for ${ac_tool_prefix}file" >&5
echo $ECHO_N "checking for ${ac_tool_prefix}file... $ECHO_C" >&6; }
if test "${lt_cv_path_MAGIC_CMD+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  case $MAGIC_CMD in
[\\/*] |  ?:[\\/]*)
  lt_cv_path_MAGIC_CMD="$MAGIC_CMD" # Let the user override the test with a path.
  ;;
*)
  lt_save_MAGIC_CMD="$MAGIC_CMD"
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  ac_dummy="/usr/bin$PATH_SEPARATOR$PATH"
  for ac_dir in $ac_dummy; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f $ac_dir/${ac_tool_prefix}file; then
      lt_cv_path_MAGIC_CMD="$ac_dir/${ac_tool_prefix}file"
      if test -n "$file_magic_test_file"; then
	case $deplibs_check_method in
	"file_magic "*)
	  file_magic_regex=`expr "$deplibs_check_method" : "file_magic \(.*\)"`
	  MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
	  if eval $file_magic_cmd \$file_magic_test_file 2> /dev/null |
	    $EGREP "$file_magic_regex" > /dev/null; then
	    :
	  else
	    cat <<EOF 1>&2

*** Warning: the command libtool uses to detect shared libraries,
*** $file_magic_cmd, produces output that libtool cannot recognize.
*** The result is that libtool may fail to recognize shared libraries
*** as such.  This will affect the creation of libtool libraries that
*** depend on shared libraries, but programs linked with such libtool
*** libraries will work regardless of this problem.  Nevertheless, you
*** may want to report the problem to your system manager and/or to
*** bug-libtool@gnu.org

EOF
	  fi ;;
	esac
      fi
      break
    fi
  done
  IFS="$lt_save_ifs"
  MAGIC_CMD="$lt_save_MAGIC_CMD"
  ;;
esac
fi

MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
if test -n "$MAGIC_CMD"; then
  { echo "$as_me:$LINENO: result: $MAGIC_CMD" >&5
echo "${ECHO_T}$MAGIC_CMD" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

if test -z "$lt_cv_path_MAGIC_CMD"; then
  if test -n "$ac_tool_prefix"; then
    { echo "$as_me:$LINENO: checking for file" >&5
echo $ECHO_N "checking for file... $ECHO_C" >&6; }
if test "${lt_cv_path_MAGIC_CMD+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  case $MAGIC_CMD in
[\\/*] |  ?:[\\/]*)
  lt_cv_path_MAGIC_CMD="$MAGIC_CMD" # Let the user override the test with a path.
  ;;
*)
  lt_save_MAGIC_CMD="$MAGIC_CMD"
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  ac_dummy="/usr/bin$PATH_SEPARATOR$PATH"
  for ac_dir in $ac_dummy; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f $ac_dir/file; then
      lt_cv_path_MAGIC_CMD="$ac_dir/file"
      if test -n "$file_magic_test_file"; then
	case $deplibs_check_method in
	"file_magic "*)
	  file_magic_regex=`expr "$deplibs_check_method" : "file_magic \(.*\)"`
	  MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
	  if eval $file_magic_cmd \$file_magic_test_file 2> /dev/null |
	    $EGREP "$file_magic_regex" > /dev/null; then
	    :
	  else
	    cat <<EOF 1>&2

*** Warning: the command libtool uses to detect shared libraries,
*** $file_magic_cmd, produces output that libtool cannot recognize.
*** The result is that libtool may fail to recognize shared libraries
*** as such.  This will affect the creation of libtool libraries that
*** depend on shared libraries, but programs linked with such libtool
*** libraries will work regardless of this problem.  Nevertheless, you
*** may want to report the problem to your system manager and/or to
*** bug-libtool@gnu.org

EOF
	  fi ;;
	esac
      fi
      break
    fi
  done
  IFS="$lt_save_ifs"
  MAGIC_CMD="$lt_save_MAGIC_CMD"
  ;;
esac
fi

MAGIC_CMD="$lt_cv_path_MAGIC_CMD"
if test -n "$MAGIC_CMD"; then
  { echo "$as_me:$LINENO: result: $MAGIC_CMD" >&5
echo "${ECHO_T}$MAGIC_CMD" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi

  else
    MAGIC_CMD=:
  fi
fi

  fi
  ;;
esac

enable_dlopen=no
enable_win32_dll=no

# Check whether --enable-libtool-lock was given.
if test "${enable_libtool_lock+set}" = set; then
  enableval=$enable_libtool_lock;
fi

test "x$enable_libtool_lock" != xno && enable_libtool_lock=yes


# Check whether --with-pic was given.
if test "${with_pic+set}" = set; then
  withval=$with_pic; pic_mode="$withval"
else
  pic_mode=default
fi

test -z "$pic_mode" && pic_mode=default

# Check if we have a version mismatch between libtool.m4 and ltmain.sh.
#
# Note:  This should be in AC_LIBTOOL_SETUP, _after_ $ltmain have been defined.
#        We also should do it _before_ AC_LIBTOOL_LANG_C_CONFIG that actually
#        calls AC_LIBTOOL_CONFIG and creates libtool.
#
{ echo "$as_me:$LINENO: checking for correct ltmain.sh version" >&5
echo $ECHO_N "checking for correct ltmain.sh version... $ECHO_C" >&6; }
if test "x$ltmain" = "x" ; then
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
  { { echo "$as_me:$LINENO: error:

*** [Gentoo] sanity check failed! ***
*** \$ltmain is not defined, please check the patch for consistency! ***
" >&5
echo "$as_me: error:

*** [Gentoo] sanity check failed! ***
*** \$ltmain is not defined, please check the patch for consistency! ***
" >&2;}
   { (exit 1); exit 1; }; }
fi
gentoo_lt_version="1.5.22"
gentoo_ltmain_version=`sed -n '/^[ 	]*VERSION=/{s/^[ 	]*VERSION=//;p;q;}' "$ltmain"`
if test "x$gentoo_lt_version" != "x$gentoo_ltmain_version" ; then
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
  { { echo "$as_me:$LINENO: error:

*** [Gentoo] sanity check failed! ***
*** libtool.m4 and ltmain.sh have a version mismatch! ***
*** (libtool.m4 = $gentoo_lt_version, ltmain.sh = $gentoo_ltmain_version) ***

Please run:

  libtoolize --copy --force

if appropriate, please contact the maintainer of this
package (or your distribution) for help.
" >&5
echo "$as_me: error:

*** [Gentoo] sanity check failed! ***
*** libtool.m4 and ltmain.sh have a version mismatch! ***
*** (libtool.m4 = $gentoo_lt_version, ltmain.sh = $gentoo_ltmain_version) ***

Please run:

  libtoolize --copy --force

if appropriate, please contact the maintainer of this
package (or your distribution) for help.
" >&2;}
   { (exit 1); exit 1; }; }
else
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
fi


# Use C for the default configuration in the libtool script
tagname=
lt_save_CC="$CC"
ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu


# Source file extension for C test sources.
ac_ext=c

# Object file extension for compiled C test sources.
objext=o
objext=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="int some_variable = 0;\n"

# Code to be used in simple link tests
lt_simple_link_test_code='int main(){return(0);}\n'


# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# save warnings/boilerplate of simple test code
ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*

ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*



lt_prog_compiler_no_builtin_flag=

if test "$GCC" = yes; then
  lt_prog_compiler_no_builtin_flag=' -fno-builtin'


{ echo "$as_me:$LINENO: checking if $compiler supports -fno-rtti -fno-exceptions" >&5
echo $ECHO_N "checking if $compiler supports -fno-rtti -fno-exceptions... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_rtti_exceptions+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_rtti_exceptions=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="-fno-rtti -fno-exceptions"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:7106: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:7110: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_rtti_exceptions=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_rtti_exceptions" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_rtti_exceptions" >&6; }

if test x"$lt_cv_prog_compiler_rtti_exceptions" = xyes; then
    lt_prog_compiler_no_builtin_flag="$lt_prog_compiler_no_builtin_flag -fno-rtti -fno-exceptions"
else
    :
fi

fi

lt_prog_compiler_wl=
lt_prog_compiler_pic=
lt_prog_compiler_static=

{ echo "$as_me:$LINENO: checking for $compiler option to produce PIC" >&5
echo $ECHO_N "checking for $compiler option to produce PIC... $ECHO_C" >&6; }

  if test "$GCC" = yes; then
    lt_prog_compiler_wl='-Wl,'
    lt_prog_compiler_static='-static'

    case $host_os in
      aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static='-Bstatic'
      fi
      ;;

    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      lt_prog_compiler_pic='-m68020 -resident32 -malways-restore-a4'
      ;;

    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic='-DDLL_EXPORT'
      ;;

    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      lt_prog_compiler_pic='-fno-common'
      ;;

    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;

    msdosdjgpp*)
      # Just because we use GCC doesn't mean we suddenly get shared libraries
      # on systems that don't support them.
      lt_prog_compiler_can_build_shared=no
      enable_shared=no
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	lt_prog_compiler_pic=-Kconform_pic
      fi
      ;;

    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic='-fPIC'
	;;
      esac
      ;;

    *)
      lt_prog_compiler_pic='-fPIC'
      ;;
    esac
  else
    # PORTME Check for flag to pass linker flags through the system compiler.
    case $host_os in
    aix*)
      lt_prog_compiler_wl='-Wl,'
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static='-Bstatic'
      else
	lt_prog_compiler_static='-bnso -bI:/lib/syscalls.exp'
      fi
      ;;
      darwin*)
        # PIC is the default on this platform
        # Common symbols not allowed in MH_DYLIB files
       case $cc_basename in
         xlc*)
         lt_prog_compiler_pic='-qnocommon'
         lt_prog_compiler_wl='-Wl,'
         ;;
       esac
       ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic='-DDLL_EXPORT'
      ;;

    hpux9* | hpux10* | hpux11*)
      lt_prog_compiler_wl='-Wl,'
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic='+Z'
	;;
      esac
      # Is there a better lt_prog_compiler_static that works with the bundled CC?
      lt_prog_compiler_static='${wl}-a ${wl}archive'
      ;;

    irix5* | irix6* | nonstopux*)
      lt_prog_compiler_wl='-Wl,'
      # PIC (with -KPIC) is the default.
      lt_prog_compiler_static='-non_shared'
      ;;

    newsos6)
      lt_prog_compiler_pic='-KPIC'
      lt_prog_compiler_static='-Bstatic'
      ;;

    linux*)
      case $cc_basename in
      icc* | ecc*)
	lt_prog_compiler_wl='-Wl,'
	lt_prog_compiler_pic='-KPIC'
	lt_prog_compiler_static='-static'
        ;;
      pgcc* | pgf77* | pgf90* | pgf95*)
        # Portland Group compilers (*not* the Pentium gcc compiler,
	# which looks to be a dead project)
	lt_prog_compiler_wl='-Wl,'
	lt_prog_compiler_pic='-fpic'
	lt_prog_compiler_static='-Bstatic'
        ;;
      ccc*)
        lt_prog_compiler_wl='-Wl,'
        # All Alpha code is PIC.
        lt_prog_compiler_static='-non_shared'
        ;;
      esac
      ;;

    osf3* | osf4* | osf5*)
      lt_prog_compiler_wl='-Wl,'
      # All OSF/1 code is PIC.
      lt_prog_compiler_static='-non_shared'
      ;;

    solaris*)
      lt_prog_compiler_pic='-KPIC'
      lt_prog_compiler_static='-Bstatic'
      case $cc_basename in
      f77* | f90* | f95*)
	lt_prog_compiler_wl='-Qoption ld ';;
      *)
	lt_prog_compiler_wl='-Wl,';;
      esac
      ;;

    sunos4*)
      lt_prog_compiler_wl='-Qoption ld '
      lt_prog_compiler_pic='-PIC'
      lt_prog_compiler_static='-Bstatic'
      ;;

    sysv4 | sysv4.2uw2* | sysv4.3*)
      lt_prog_compiler_wl='-Wl,'
      lt_prog_compiler_pic='-KPIC'
      lt_prog_compiler_static='-Bstatic'
      ;;

    sysv4*MP*)
      if test -d /usr/nec ;then
	lt_prog_compiler_pic='-Kconform_pic'
	lt_prog_compiler_static='-Bstatic'
      fi
      ;;

    sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
      lt_prog_compiler_wl='-Wl,'
      lt_prog_compiler_pic='-KPIC'
      lt_prog_compiler_static='-Bstatic'
      ;;

    unicos*)
      lt_prog_compiler_wl='-Wl,'
      lt_prog_compiler_can_build_shared=no
      ;;

    uts4*)
      lt_prog_compiler_pic='-pic'
      lt_prog_compiler_static='-Bstatic'
      ;;

    *)
      lt_prog_compiler_can_build_shared=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic" >&5
echo "${ECHO_T}$lt_prog_compiler_pic" >&6; }

#
# Check to make sure the PIC flag actually works.
#
if test -n "$lt_prog_compiler_pic"; then

{ echo "$as_me:$LINENO: checking if $compiler PIC flag $lt_prog_compiler_pic works" >&5
echo $ECHO_N "checking if $compiler PIC flag $lt_prog_compiler_pic works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_pic_works+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_pic_works=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="$lt_prog_compiler_pic -DPIC"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:7374: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:7378: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_prog_compiler_pic_works=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_works" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_works" >&6; }

if test x"$lt_prog_compiler_pic_works" = xyes; then
    case $lt_prog_compiler_pic in
     "" | " "*) ;;
     *) lt_prog_compiler_pic=" $lt_prog_compiler_pic" ;;
     esac
else
    lt_prog_compiler_pic=
     lt_prog_compiler_can_build_shared=no
fi

fi
case $host_os in
  # For platforms which do not support PIC, -DPIC is meaningless:
  *djgpp*)
    lt_prog_compiler_pic=
    ;;
  *)
    lt_prog_compiler_pic="$lt_prog_compiler_pic -DPIC"
    ;;
esac

#
# Check to make sure the static flag actually works.
#
wl=$lt_prog_compiler_wl eval lt_tmp_static_flag=\"$lt_prog_compiler_static\"
{ echo "$as_me:$LINENO: checking if $compiler static flag $lt_tmp_static_flag works" >&5
echo $ECHO_N "checking if $compiler static flag $lt_tmp_static_flag works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_static_works+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_static_works=no
   save_LDFLAGS="$LDFLAGS"
   LDFLAGS="$LDFLAGS $lt_tmp_static_flag"
   printf "$lt_simple_link_test_code" > conftest.$ac_ext
   if (eval $ac_link 2>conftest.err) && test -s conftest$ac_exeext; then
     # The linker can only warn and ignore the option if not recognized
     # So say no if there are warnings
     if test -s conftest.err; then
       # Append any errors to the config.log.
       cat conftest.err 1>&5
       $echo "X$_lt_linker_boilerplate" | $Xsed -e '/^$/d' > conftest.exp
       $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
       if diff conftest.exp conftest.er2 >/dev/null; then
         lt_prog_compiler_static_works=yes
       fi
     else
       lt_prog_compiler_static_works=yes
     fi
   fi
   $rm conftest*
   LDFLAGS="$save_LDFLAGS"

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_static_works" >&5
echo "${ECHO_T}$lt_prog_compiler_static_works" >&6; }

if test x"$lt_prog_compiler_static_works" = xyes; then
    :
else
    lt_prog_compiler_static=
fi


{ echo "$as_me:$LINENO: checking if $compiler supports -c -o file.$ac_objext" >&5
echo $ECHO_N "checking if $compiler supports -c -o file.$ac_objext... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_c_o+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_c_o=no
   $rm -r conftest 2>/dev/null
   mkdir conftest
   cd conftest
   mkdir out
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext

   lt_compiler_flag="-o out/conftest2.$ac_objext"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:7478: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>out/conftest.err)
   ac_status=$?
   cat out/conftest.err >&5
   echo "$as_me:7482: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s out/conftest2.$ac_objext
   then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' > out/conftest.exp
     $SED '/^$/d; /^ *+/d' out/conftest.err >out/conftest.er2
     if test ! -s out/conftest.er2 || diff out/conftest.exp out/conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_c_o=yes
     fi
   fi
   chmod u+w . 2>&5
   $rm conftest*
   # SGI C++ compiler will create directory out/ii_files/ for
   # template instantiation
   test -d out/ii_files && $rm out/ii_files/* && rmdir out/ii_files
   $rm out/* && rmdir out
   cd ..
   rmdir conftest
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_c_o" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_c_o" >&6; }


hard_links="nottested"
if test "$lt_cv_prog_compiler_c_o" = no && test "$need_locks" != no; then
  # do not overwrite the value of need_locks provided by the user
  { echo "$as_me:$LINENO: checking if we can lock with hard links" >&5
echo $ECHO_N "checking if we can lock with hard links... $ECHO_C" >&6; }
  hard_links=yes
  $rm conftest*
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  touch conftest.a
  ln conftest.a conftest.b 2>&5 || hard_links=no
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  { echo "$as_me:$LINENO: result: $hard_links" >&5
echo "${ECHO_T}$hard_links" >&6; }
  if test "$hard_links" = no; then
    { echo "$as_me:$LINENO: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&5
echo "$as_me: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&2;}
    need_locks=warn
  fi
else
  need_locks=no
fi

{ echo "$as_me:$LINENO: checking whether the $compiler linker ($LD) supports shared libraries" >&5
echo $ECHO_N "checking whether the $compiler linker ($LD) supports shared libraries... $ECHO_C" >&6; }

  runpath_var=
  allow_undefined_flag=
  enable_shared_with_static_runtimes=no
  archive_cmds=
  archive_expsym_cmds=
  old_archive_From_new_cmds=
  old_archive_from_expsyms_cmds=
  export_dynamic_flag_spec=
  whole_archive_flag_spec=
  thread_safe_flag_spec=
  hardcode_libdir_flag_spec=
  hardcode_libdir_flag_spec_ld=
  hardcode_libdir_separator=
  hardcode_direct=no
  hardcode_minus_L=no
  hardcode_shlibpath_var=unsupported
  link_all_deplibs=unknown
  hardcode_automatic=no
  module_cmds=
  module_expsym_cmds=
  always_export_symbols=no
  export_symbols_cmds='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  # include_expsyms should be a list of space-separated symbols to be *always*
  # included in the symbol list
  include_expsyms=
  # exclude_expsyms can be an extended regexp of symbols to exclude
  # it will be wrapped by ` (' and `)$', so one must not match beginning or
  # end of line.  Example: `a|bc|.*d.*' will exclude the symbols `a' and `bc',
  # as well as any symbol that contains `d'.
  exclude_expsyms="_GLOBAL_OFFSET_TABLE_"
  # Although _GLOBAL_OFFSET_TABLE_ is a valid symbol C name, most a.out
  # platforms (ab)use it in PIC code, but their linkers get confused if
  # the symbol is explicitly referenced.  Since portable code cannot
  # rely on this symbol name, it's probably fine to never include it in
  # preloaded symbol tables.
  extract_expsyms_cmds=
  # Just being paranoid about ensuring that cc_basename is set.
  for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`

  case $host_os in
  cygwin* | mingw* | pw32*)
    # FIXME: the MSVC++ port hasn't been tested in a loooong time
    # When not using gcc, we currently assume that we are using
    # Microsoft Visual C++.
    if test "$GCC" != yes; then
      with_gnu_ld=no
    fi
    ;;
  interix*)
    # we just hope/assume this is gcc and not c89 (= MSVC++)
    with_gnu_ld=yes
    ;;
  openbsd*)
    with_gnu_ld=no
    ;;
  esac

  ld_shlibs=yes
  if test "$with_gnu_ld" = yes; then
    # If archive_cmds runs LD, not CC, wlarc should be empty
    wlarc='${wl}'

    # Set some defaults for GNU ld with shared library support. These
    # are reset later if shared libraries are not supported. Putting them
    # here allows them to be overridden if necessary.
    runpath_var=LD_RUN_PATH
    hardcode_libdir_flag_spec='${wl}--rpath ${wl}$libdir'
    export_dynamic_flag_spec='${wl}--export-dynamic'
    # ancient GNU ld didn't support --whole-archive et. al.
    if $LD --help 2>&1 | grep 'no-whole-archive' > /dev/null; then
	whole_archive_flag_spec="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
      else
  	whole_archive_flag_spec=
    fi
    supports_anon_versioning=no
    case `$LD -v 2>/dev/null` in
      *\ [01].* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
      *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
      *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
      *\ 2.11.*) ;; # other 2.11 versions
      *) supports_anon_versioning=yes ;;
    esac

    # See if GNU ld supports shared libraries.
    case $host_os in
    aix3* | aix4* | aix5*)
      # On AIX/PPC, the GNU linker is very broken
      if test "$host_cpu" != ia64; then
	ld_shlibs=no
	cat <<EOF 1>&2

*** Warning: the GNU linker, at least up to release 2.9.1, is reported
*** to be unable to reliably create shared libraries on AIX.
*** Therefore, libtool is disabling shared libraries support.  If you
*** really care for shared libraries, you may want to modify your PATH
*** so that a non-GNU linker is found, and then restart.

EOF
      fi
      ;;

    amigaos*)
      archive_cmds='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_minus_L=yes

      # Samuel A. Falvo II <kc5tja@dolphin.openprojects.net> reports
      # that the semantics of dynamic libraries on AmigaOS, at least up
      # to version 4, is to share data among multiple programs linked
      # with the same dynamic library.  Since this doesn't match the
      # behavior of shared libraries on other platforms, we can't use
      # them.
      ld_shlibs=no
      ;;

    beos*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	allow_undefined_flag=unsupported
	# Joseph Beckenbach <jrb3@best.com> says some releases of gcc
	# support --undefined.  This deserves some investigation.  FIXME
	archive_cmds='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      else
	ld_shlibs=no
      fi
      ;;

    cygwin* | mingw* | pw32*)
      # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, ) is actually meaningless,
      # as there is no search path for DLLs.
      hardcode_libdir_flag_spec='-L$libdir'
      allow_undefined_flag=unsupported
      always_export_symbols=no
      enable_shared_with_static_runtimes=yes
      export_symbols_cmds='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[BCDGRS] /s/.* \([^ ]*\)/\1 DATA/'\'' | $SED -e '\''/^[AITW] /s/.* //'\'' | sort | uniq > $export_symbols'

      if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
        archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
	# If the export-symbols file already is a .def file (1st line
	# is EXPORTS), use it as is; otherwise, prepend...
	archive_expsym_cmds='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	  cp $export_symbols $output_objdir/$soname.def;
	else
	  echo EXPORTS > $output_objdir/$soname.def;
	  cat $export_symbols >> $output_objdir/$soname.def;
	fi~
	$CC -shared $output_objdir/$soname.def $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      else
	ld_shlibs=no
      fi
      ;;

    interix3*)
      hardcode_direct=no
      hardcode_shlibpath_var=no
      hardcode_libdir_flag_spec='${wl}-rpath,$libdir'
      export_dynamic_flag_spec='${wl}-E'
      # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
      # Instead, shared libraries are loaded at an image base (0x10000000 by
      # default) and relocated if they conflict, which is a slow very memory
      # consuming and fragmenting process.  To avoid this, we pick a random,
      # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
      # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
      archive_cmds='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      archive_expsym_cmds='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      ;;

    linux*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	tmp_addflag=
	case $cc_basename,$host_cpu in
	pgcc*)				# Portland Group C compiler
	  whole_archive_flag_spec='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag'
	  ;;
	pgf77* | pgf90* | pgf95*)	# Portland Group f77 and f90 compilers
	  whole_archive_flag_spec='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag -Mnomain' ;;
	ecc*,ia64* | icc*,ia64*)		# Intel C compiler on ia64
	  tmp_addflag=' -i_dynamic' ;;
	efc*,ia64* | ifort*,ia64*)	# Intel Fortran compiler on ia64
	  tmp_addflag=' -i_dynamic -nofor_main' ;;
	ifc* | ifort*)			# Intel Fortran compiler
	  tmp_addflag=' -nofor_main' ;;
	esac
	archive_cmds='$CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'

	if test $supports_anon_versioning = yes; then
	  archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
  cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
  $echo "local: *; };" >> $output_objdir/$libname.ver~
	  $CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
	fi
      else
	ld_shlibs=no
      fi
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds='$LD -Bshareable $libobjs $deplibs $linker_flags -o $lib'
	wlarc=
      else
	archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      fi
      ;;

    solaris*)
      if $LD -v 2>&1 | grep 'BFD 2\.8' > /dev/null; then
	ld_shlibs=no
	cat <<EOF 1>&2

*** Warning: The releases 2.8.* of the GNU linker cannot reliably
*** create shared libraries on Solaris systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.9.1 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

EOF
      elif $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs=no
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX*)
      case `$LD -v 2>&1` in
        *\ [01].* | *\ 2.[0-9].* | *\ 2.1[0-5].*)
	ld_shlibs=no
	cat <<_LT_EOF 1>&2

*** Warning: Releases of the GNU linker prior to 2.16.91.0.3 can not
*** reliably create shared libraries on SCO systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.16.91.0.3 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

_LT_EOF
	;;
	*)
	  if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	    hardcode_libdir_flag_spec='`test -z "$SCOABSPATH" && echo ${wl}-rpath,$libdir`'
	    archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib'
	    archive_expsym_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname,-retain-symbols-file,$export_symbols -o $lib'
	  else
	    ld_shlibs=no
	  fi
	;;
      esac
      ;;

    sunos4*)
      archive_cmds='$LD -assert pure-text -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      wlarc=
      hardcode_direct=yes
      hardcode_shlibpath_var=no
      ;;

    *)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs=no
      fi
      ;;
    esac

    if test "$ld_shlibs" = no; then
      runpath_var=
      hardcode_libdir_flag_spec=
      export_dynamic_flag_spec=
      whole_archive_flag_spec=
    fi
  else
    # PORTME fill in a description of your system's linker (not GNU ld)
    case $host_os in
    aix3*)
      allow_undefined_flag=unsupported
      always_export_symbols=yes
      archive_expsym_cmds='$LD -o $output_objdir/$soname $libobjs $deplibs $linker_flags -bE:$export_symbols -T512 -H512 -bM:SRE~$AR $AR_FLAGS $lib $output_objdir/$soname'
      # Note: this linker hardcodes the directories in LIBPATH if there
      # are no directories specified by -L.
      hardcode_minus_L=yes
      if test "$GCC" = yes && test -z "$lt_prog_compiler_static"; then
	# Neither direct hardcoding nor static linking is supported with a
	# broken collect2.
	hardcode_direct=unsupported
      fi
      ;;

    aix4* | aix5*)
      if test "$host_cpu" = ia64; then
	# On IA64, the linker does run time linking by default, so we don't
	# have to do anything special.
	aix_use_runtimelinking=no
	exp_sym_flag='-Bexport'
	no_entry_flag=""
      else
	# If we're using GNU nm, then we don't want the "-C" option.
	# -C means demangle to AIX nm, but means don't demangle with GNU nm
	if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
	  export_symbols_cmds='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	else
	  export_symbols_cmds='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	fi
	aix_use_runtimelinking=no

	# Test if we are trying to use run time linking or normal
	# AIX style linking. If -brtl is somewhere in LDFLAGS, we
	# need to do runtime linking.
	case $host_os in aix4.[23]|aix4.[23].*|aix5*)
	  for ld_flag in $LDFLAGS; do
  	  if (test $ld_flag = "-brtl" || test $ld_flag = "-Wl,-brtl"); then
  	    aix_use_runtimelinking=yes
  	    break
  	  fi
	  done
	  ;;
	esac

	exp_sym_flag='-bexport'
	no_entry_flag='-bnoentry'
      fi

      # When large executables or shared objects are built, AIX ld can
      # have problems creating the table of contents.  If linking a library
      # or program results in "error TOC overflow" add -mminimal-toc to
      # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
      # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

      archive_cmds=''
      hardcode_direct=yes
      hardcode_libdir_separator=':'
      link_all_deplibs=yes

      if test "$GCC" = yes; then
	case $host_os in aix4.[012]|aix4.[012].*)
	# We only want to do this on AIX 4.2 and lower, the check
	# below for broken collect2 doesn't work under 4.3+
	  collect2name=`${CC} -print-prog-name=collect2`
	  if test -f "$collect2name" && \
  	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	  then
  	  # We have reworked collect2
  	  hardcode_direct=yes
	  else
  	  # We have old collect2
  	  hardcode_direct=unsupported
  	  # It fails to find uninstalled libraries when the uninstalled
  	  # path is not listed in the libpath.  Setting hardcode_minus_L
  	  # to unsupported forces relinking
  	  hardcode_minus_L=yes
  	  hardcode_libdir_flag_spec='-L$libdir'
  	  hardcode_libdir_separator=
	  fi
	  ;;
	esac
	shared_flag='-shared'
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag="$shared_flag "'${wl}-G'
	fi
      else
	# not using gcc
	if test "$host_cpu" = ia64; then
  	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
  	# chokes on -Wl,-G. The following line is correct:
	  shared_flag='-G'
	else
	  if test "$aix_use_runtimelinking" = yes; then
	    shared_flag='${wl}-G'
	  else
	    shared_flag='${wl}-bM:SRE'
	  fi
	fi
      fi

      # It seems that -bexpall does not export symbols beginning with
      # underscore (_), so it is better to generate a list of symbols to export.
      always_export_symbols=yes
      if test "$aix_use_runtimelinking" = yes; then
	# Warning - without using the other runtime loading flags (-brtl),
	# -berok will link without error, but may produce a broken library.
	allow_undefined_flag='-berok'
       # Determine the default libpath from the value encoded in an empty executable.
       cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

       hardcode_libdir_flag_spec='${wl}-blibpath:$libdir:'"$aix_libpath"
	archive_expsym_cmds="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
       else
	if test "$host_cpu" = ia64; then
	  hardcode_libdir_flag_spec='${wl}-R $libdir:/usr/lib:/lib'
	  allow_undefined_flag="-z nodefs"
	  archive_expsym_cmds="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
	else
	 # Determine the default libpath from the value encoded in an empty executable.
	 cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

	 hardcode_libdir_flag_spec='${wl}-blibpath:$libdir:'"$aix_libpath"
	  # Warning - without using the other run time loading flags,
	  # -berok will link without error, but may produce a broken library.
	  no_undefined_flag=' ${wl}-bernotok'
	  allow_undefined_flag=' ${wl}-berok'
	  # Exported symbols can be pulled into shared objects from archives
	  whole_archive_flag_spec='$convenience'
	  archive_cmds_need_lc=yes
	  # This is similar to how AIX traditionally builds its shared libraries.
	  archive_expsym_cmds="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
	fi
      fi
      ;;

    amigaos*)
      archive_cmds='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_minus_L=yes
      # see comment about different semantics on the GNU ld section
      ld_shlibs=no
      ;;

    bsdi[45]*)
      export_dynamic_flag_spec=-rdynamic
      ;;

    cygwin* | mingw* | pw32*)
      # When not using gcc, we currently assume that we are using
      # Microsoft Visual C++.
      # hardcode_libdir_flag_spec is actually meaningless, as there is
      # no search path for DLLs.
      hardcode_libdir_flag_spec=' '
      allow_undefined_flag=unsupported
      # Tell ltmain to make .lib files, not .a files.
      libext=lib
      # Tell ltmain to make .dll files, not .so files.
      shrext_cmds=".dll"
      # FIXME: Setting linknames here is a bad hack.
      archive_cmds='$CC -o $lib $libobjs $compiler_flags `echo "$deplibs" | $SED -e '\''s/ -lc$//'\''` -link -dll~linknames='
      # The linker will automatically build a .lib file if we build a DLL.
      old_archive_From_new_cmds='true'
      # FIXME: Should let the user specify the lib program.
      old_archive_cmds='lib /OUT:$oldlib$oldobjs$old_deplibs'
      fix_srcfile_path='`cygpath -w "$srcfile"`'
      enable_shared_with_static_runtimes=yes
      ;;

    darwin* | rhapsody*)
      case $host_os in
        rhapsody* | darwin1.[012])
         allow_undefined_flag='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           allow_undefined_flag='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[012])
               allow_undefined_flag='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               allow_undefined_flag='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
      esac
      archive_cmds_need_lc=no
      hardcode_direct=no
      hardcode_automatic=yes
      hardcode_shlibpath_var=unsupported
      whole_archive_flag_spec=''
      link_all_deplibs=yes
    if test "$GCC" = yes ; then
    	output_verbose_link_cmd='echo'
        archive_cmds='$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      module_cmds='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
      # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
      archive_expsym_cmds='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      module_expsym_cmds='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
    else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
         archive_cmds='$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
         module_cmds='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
         archive_expsym_cmds='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          module_expsym_cmds='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         ld_shlibs=no
          ;;
      esac
    fi
      ;;

    dgux*)
      archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_shlibpath_var=no
      ;;

    freebsd1*)
      ld_shlibs=no
      ;;

    # FreeBSD 2.2.[012] allows us to include c++rt0.o to get C++ constructor
    # support.  Future versions do this automatically, but an explicit c++rt0.o
    # does not break anything, and helps significantly (at the cost of a little
    # extra space).
    freebsd2.2*)
      archive_cmds='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags /usr/lib/c++rt0.o'
      hardcode_libdir_flag_spec='-R$libdir'
      hardcode_direct=yes
      hardcode_shlibpath_var=no
      ;;

    # Unfortunately, older versions of FreeBSD 2 do not have this feature.
    freebsd2*)
      archive_cmds='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct=yes
      hardcode_minus_L=yes
      hardcode_shlibpath_var=no
      ;;

    # FreeBSD 3 and greater uses gcc -shared to do shared libraries.
    freebsd* | kfreebsd*-gnu | dragonfly*)
      archive_cmds='$CC -shared -o $lib $libobjs $deplibs $compiler_flags'
      hardcode_libdir_flag_spec='-R$libdir'
      hardcode_direct=yes
      hardcode_shlibpath_var=no
      ;;

    hpux9*)
      if test "$GCC" = yes; then
	archive_cmds='$rm $output_objdir/$soname~$CC -shared -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $libobjs $deplibs $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
	archive_cmds='$rm $output_objdir/$soname~$LD -b +b $install_libdir -o $output_objdir/$soname $libobjs $deplibs $linker_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      fi
      hardcode_libdir_flag_spec='${wl}+b ${wl}$libdir'
      hardcode_libdir_separator=:
      hardcode_direct=yes

      # hardcode_minus_L: Not really in the search PATH,
      # but as the default location of the library.
      hardcode_minus_L=yes
      export_dynamic_flag_spec='${wl}-E'
      ;;

    hpux10*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	archive_cmds='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds='$LD -b +h $soname +b $install_libdir -o $lib $libobjs $deplibs $linker_flags'
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator=:

	hardcode_direct=yes
	export_dynamic_flag_spec='${wl}-E'

	# hardcode_minus_L: Not really in the search PATH,
	# but as the default location of the library.
	hardcode_minus_L=yes
      fi
      ;;

    hpux11*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	case $host_cpu in
	hppa*64*)
	  archive_cmds='$CC -shared ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds='$CC -shared ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      else
	case $host_cpu in
	hppa*64*)
	  archive_cmds='$CC -b ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator=:

	case $host_cpu in
	hppa*64*|ia64*)
	  hardcode_libdir_flag_spec_ld='+b $libdir'
	  hardcode_direct=no
	  hardcode_shlibpath_var=no
	  ;;
	*)
	  hardcode_direct=yes
	  export_dynamic_flag_spec='${wl}-E'

	  # hardcode_minus_L: Not really in the search PATH,
	  # but as the default location of the library.
	  hardcode_minus_L=yes
	  ;;
	esac
      fi
      ;;

    irix5* | irix6* | nonstopux*)
      if test "$GCC" = yes; then
	archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	archive_cmds='$LD -shared $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec_ld='-rpath $libdir'
      fi
      hardcode_libdir_flag_spec='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator=:
      link_all_deplibs=yes
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'  # a.out
      else
	archive_cmds='$LD -shared -o $lib $libobjs $deplibs $linker_flags'      # ELF
      fi
      hardcode_libdir_flag_spec='-R$libdir'
      hardcode_direct=yes
      hardcode_shlibpath_var=no
      ;;

    newsos6)
      archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct=yes
      hardcode_libdir_flag_spec='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator=:
      hardcode_shlibpath_var=no
      ;;

    openbsd*)
      hardcode_direct=yes
      hardcode_shlibpath_var=no
      if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
	archive_cmds='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-retain-symbols-file,$export_symbols'
	hardcode_libdir_flag_spec='${wl}-rpath,$libdir'
	export_dynamic_flag_spec='${wl}-E'
      else
       case $host_os in
	 openbsd[01].* | openbsd2.[0-7] | openbsd2.[0-7].*)
	   archive_cmds='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
	   hardcode_libdir_flag_spec='-R$libdir'
	   ;;
	 *)
	   archive_cmds='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	   hardcode_libdir_flag_spec='${wl}-rpath,$libdir'
	   ;;
       esac
      fi
      ;;

    os2*)
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_minus_L=yes
      allow_undefined_flag=unsupported
      archive_cmds='$echo "LIBRARY $libname INITINSTANCE" > $output_objdir/$libname.def~$echo "DESCRIPTION \"$libname\"" >> $output_objdir/$libname.def~$echo DATA >> $output_objdir/$libname.def~$echo " SINGLE NONSHARED" >> $output_objdir/$libname.def~$echo EXPORTS >> $output_objdir/$libname.def~emxexp $libobjs >> $output_objdir/$libname.def~$CC -Zdll -Zcrtdll -o $lib $libobjs $deplibs $compiler_flags $output_objdir/$libname.def'
      old_archive_From_new_cmds='emximp -o $output_objdir/$libname.a $output_objdir/$libname.def'
      ;;

    osf3*)
      if test "$GCC" = yes; then
	allow_undefined_flag=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	allow_undefined_flag=' -expect_unresolved \*'
	archive_cmds='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
      fi
      hardcode_libdir_flag_spec='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator=:
      ;;

    osf4* | osf5*)	# as osf3* with the addition of -msym flag
      if test "$GCC" = yes; then
	allow_undefined_flag=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec='${wl}-rpath ${wl}$libdir'
      else
	allow_undefined_flag=' -expect_unresolved \*'
	archive_cmds='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	archive_expsym_cmds='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done; echo "-hidden">> $lib.exp~
	$LD -shared${allow_undefined_flag} -input $lib.exp $linker_flags $libobjs $deplibs -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib~$rm $lib.exp'

	# Both c and cxx compiler support -rpath directly
	hardcode_libdir_flag_spec='-rpath $libdir'
      fi
      hardcode_libdir_separator=:
      ;;

    solaris*)
      no_undefined_flag=' -z text'
      if test "$GCC" = yes; then
	wlarc='${wl}'
	archive_cmds='$CC -shared ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	  $CC -shared ${wl}-M ${wl}$lib.exp ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags~$rm $lib.exp'
      else
	wlarc=''
	archive_cmds='$LD -G${allow_undefined_flag} -h $soname -o $lib $libobjs $deplibs $linker_flags'
	archive_expsym_cmds='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
  	$LD -G${allow_undefined_flag} -M $lib.exp -h $soname -o $lib $libobjs $deplibs $linker_flags~$rm $lib.exp'
      fi
      hardcode_libdir_flag_spec='-R$libdir'
      hardcode_shlibpath_var=no
      case $host_os in
      solaris2.[0-5] | solaris2.[0-5].*) ;;
      *)
 	# The compiler driver will combine linker options so we
 	# cannot just pass the convience library names through
 	# without $wl, iff we do not link with $LD.
 	# Luckily, gcc supports the same syntax we need for Sun Studio.
 	# Supported since Solaris 2.6 (maybe 2.5.1?)
 	case $wlarc in
 	'')
 	  whole_archive_flag_spec='-z allextract$convenience -z defaultextract' ;;
 	*)
 	  whole_archive_flag_spec='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract' ;;
 	esac ;;
      esac
      link_all_deplibs=yes
      ;;

    sunos4*)
      if test "x$host_vendor" = xsequent; then
	# Use $CC to link under sequent, because it throws in some extra .o
	# files that make .init and .fini sections work.
	archive_cmds='$CC -G ${wl}-h $soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds='$LD -assert pure-text -Bstatic -o $lib $libobjs $deplibs $linker_flags'
      fi
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_direct=yes
      hardcode_minus_L=yes
      hardcode_shlibpath_var=no
      ;;

    sysv4)
      case $host_vendor in
	sni)
	  archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct=yes # is this really true???
	;;
	siemens)
	  ## LD is ld it makes a PLAMLIB
	  ## CC just makes a GrossModule.
	  archive_cmds='$LD -G -o $lib $libobjs $deplibs $linker_flags'
	  reload_cmds='$CC -r -o $output$reload_objs'
	  hardcode_direct=no
        ;;
	motorola)
	  archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct=no #Motorola manual says yes, but my tests say they lie
	;;
      esac
      runpath_var='LD_RUN_PATH'
      hardcode_shlibpath_var=no
      ;;

    sysv4.3*)
      archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_shlibpath_var=no
      export_dynamic_flag_spec='-Bexport'
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	hardcode_shlibpath_var=no
	runpath_var=LD_RUN_PATH
	hardcode_runpath_var=yes
	ld_shlibs=yes
      fi
      ;;

    sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[01].[10]* | unixware7*)
      no_undefined_flag='${wl}-z,text'
      archive_cmds_need_lc=no
      hardcode_shlibpath_var=no
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6*)
      # Note: We can NOT use -z defs as we might desire, because we do not
      # link with -lc, and that would cause any symbols used from libc to
      # always be unresolved, which means just about no library would
      # ever link correctly.  If we're not using GNU ld we use -z text
      # though, which does catch some bad symbols but isn't as heavy-handed
      # as -z defs.
      no_undefined_flag='${wl}-z,text'
      allow_undefined_flag='${wl}-z,nodefs'
      archive_cmds_need_lc=no
      hardcode_shlibpath_var=no
      hardcode_libdir_flag_spec='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
      hardcode_libdir_separator=':'
      link_all_deplibs=yes
      export_dynamic_flag_spec='${wl}-Bexport'
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    uts4*)
      archive_cmds='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec='-L$libdir'
      hardcode_shlibpath_var=no
      ;;

    *)
      ld_shlibs=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $ld_shlibs" >&5
echo "${ECHO_T}$ld_shlibs" >&6; }
test "$ld_shlibs" = no && can_build_shared=no

#
# Do we need to explicitly link libc?
#
case "x$archive_cmds_need_lc" in
x|xyes)
  # Assume -lc should be added
  archive_cmds_need_lc=yes

  if test "$enable_shared" = yes && test "$GCC" = yes; then
    case $archive_cmds in
    *'~'*)
      # FIXME: we may have to deal with multi-command sequences.
      ;;
    '$CC '*)
      # Test whether the compiler implicitly links with -lc since on some
      # systems, -lgcc has to come before -lc. If gcc already passes -lc
      # to ld, don't add -lc before -lgcc.
      { echo "$as_me:$LINENO: checking whether -lc should be explicitly linked in" >&5
echo $ECHO_N "checking whether -lc should be explicitly linked in... $ECHO_C" >&6; }
      $rm conftest*
      printf "$lt_simple_compile_test_code" > conftest.$ac_ext

      if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } 2>conftest.err; then
        soname=conftest
        lib=conftest
        libobjs=conftest.$ac_objext
        deplibs=
        wl=$lt_prog_compiler_wl
	pic_flag=$lt_prog_compiler_pic
        compiler_flags=-v
        linker_flags=-v
        verstring=
        output_objdir=.
        libname=conftest
        lt_save_allow_undefined_flag=$allow_undefined_flag
        allow_undefined_flag=
        if { (eval echo "$as_me:$LINENO: \"$archive_cmds 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1\"") >&5
  (eval $archive_cmds 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
        then
	  archive_cmds_need_lc=no
        else
	  archive_cmds_need_lc=yes
        fi
        allow_undefined_flag=$lt_save_allow_undefined_flag
      else
        cat conftest.err 1>&5
      fi
      $rm conftest*
      { echo "$as_me:$LINENO: result: $archive_cmds_need_lc" >&5
echo "${ECHO_T}$archive_cmds_need_lc" >&6; }
      ;;
    esac
  fi
  ;;
esac

{ echo "$as_me:$LINENO: checking dynamic linker characteristics" >&5
echo $ECHO_N "checking dynamic linker characteristics... $ECHO_C" >&6; }
library_names_spec=
libname_spec='lib$name'
soname_spec=
shrext_cmds=".so"
postinstall_cmds=
postuninstall_cmds=
finish_cmds=
finish_eval=
shlibpath_var=
shlibpath_overrides_runpath=unknown
version_type=none
dynamic_linker="$host_os ld.so"
sys_lib_dlsearch_path_spec="/lib /usr/lib"
if test "$GCC" = yes; then
  sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
  if echo "$sys_lib_search_path_spec" | grep ';' >/dev/null ; then
    # if the path contains ";" then we assume it to be the separator
    # otherwise default to the standard path separator (i.e. ":") - it is
    # assumed that no part of a normal pathname contains ";" but that should
    # okay in the real world where ";" in dirpaths is itself problematic.
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
  else
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
  fi
else
  sys_lib_search_path_spec="/lib /usr/lib /usr/local/lib"
fi
need_lib_prefix=unknown
hardcode_into_libs=no

# when you set need_version to no, make sure it does not cause -set_version
# flags to be left without arguments
need_version=unknown

case $host_os in
aix3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix $libname.a'
  shlibpath_var=LIBPATH

  # AIX 3 has no versioning support, so we append a major version to the name.
  soname_spec='${libname}${release}${shared_ext}$major'
  ;;

aix4* | aix5*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  hardcode_into_libs=yes
  if test "$host_cpu" = ia64; then
    # AIX 5 supports IA64
    library_names_spec='${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext}$versuffix $libname${shared_ext}'
    shlibpath_var=LD_LIBRARY_PATH
  else
    # With GCC up to 2.95.x, collect2 would create an import file
    # for dependence libraries.  The import file would start with
    # the line `#! .'.  This would cause the generated library to
    # depend on `.', always an invalid library.  This was fixed in
    # development snapshots of GCC prior to 3.0.
    case $host_os in
      aix4 | aix4.[01] | aix4.[01].*)
      if { echo '#if __GNUC__ > 2 || (__GNUC__ == 2 && __GNUC_MINOR__ >= 97)'
	   echo ' yes '
	   echo '#endif'; } | ${CC} -E - | grep yes > /dev/null; then
	:
      else
	can_build_shared=no
      fi
      ;;
    esac
    # AIX (on Power*) has no versioning support, so currently we can not hardcode correct
    # soname into executable. Probably we can add versioning support to
    # collect2, so additional links can be useful in future.
    if test "$aix_use_runtimelinking" = yes; then
      # If using run time linking (on AIX 4.2 or later) use lib<name>.so
      # instead of lib<name>.a to let people know that these are not
      # typical AIX shared libraries.
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    else
      # We preserve .a as extension for shared libraries through AIX4.2
      # and later when we are not doing run time linking.
      library_names_spec='${libname}${release}.a $libname.a'
      soname_spec='${libname}${release}${shared_ext}$major'
    fi
    shlibpath_var=LIBPATH
  fi
  ;;

amigaos*)
  library_names_spec='$libname.ixlibrary $libname.a'
  # Create ${libname}_ixlibrary.a entries in /sys/libs.
  finish_eval='for lib in `ls $libdir/*.ixlibrary 2>/dev/null`; do libname=`$echo "X$lib" | $Xsed -e '\''s%^.*/\([^/]*\)\.ixlibrary$%\1%'\''`; test $rm /sys/libs/${libname}_ixlibrary.a; $show "cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a"; cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a || exit 1; done'
  ;;

beos*)
  library_names_spec='${libname}${shared_ext}'
  dynamic_linker="$host_os ld.so"
  shlibpath_var=LIBRARY_PATH
  ;;

bsdi[45]*)
  version_type=linux
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/shlib /usr/lib /usr/X11/lib /usr/contrib/lib /lib /usr/local/lib"
  sys_lib_dlsearch_path_spec="/shlib /usr/lib /usr/local/lib"
  # the default ld.so.conf also contains /usr/contrib/lib and
  # /usr/X11R6/lib (/usr/X11 is a link to /usr/X11R6), but let us allow
  # libtool to hard-code these into programs
  ;;

cygwin* | mingw* | pw32*)
  version_type=windows
  shrext_cmds=".dll"
  need_version=no
  need_lib_prefix=no

  case $GCC,$host_os in
  yes,cygwin* | yes,mingw* | yes,pw32*)
    library_names_spec='$libname.dll.a'
    # DLL is installed to $(libdir)/../bin by postinstall_cmds
    postinstall_cmds='base_file=`basename \${file}`~
      dlpath=`$SHELL 2>&1 -c '\''. $dir/'\''\${base_file}'\''i;echo \$dlname'\''`~
      dldir=$destdir/`dirname \$dlpath`~
      test -d \$dldir || mkdir -p \$dldir~
      $install_prog $dir/$dlname \$dldir/$dlname~
      chmod a+x \$dldir/$dlname'
    postuninstall_cmds='dldll=`$SHELL 2>&1 -c '\''. $file; echo \$dlname'\''`~
      dlpath=$dir/\$dldll~
       $rm \$dlpath'
    shlibpath_overrides_runpath=yes

    case $host_os in
    cygwin*)
      # Cygwin DLLs use 'cyg' prefix rather than 'lib'
      soname_spec='`echo ${libname} | sed -e 's/^lib/cyg/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec="/usr/lib /lib/w32api /lib /usr/local/lib"
      ;;
    mingw*)
      # MinGW DLLs use traditional 'lib' prefix
      soname_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
      if echo "$sys_lib_search_path_spec" | grep ';[c-zC-Z]:/' >/dev/null; then
        # It is most probably a Windows format PATH printed by
        # mingw gcc, but we are running on Cygwin. Gcc prints its search
        # path with ; separators, and with drive letters. We can handle the
        # drive letters (cygwin fileutils understands them), so leave them,
        # especially as we might pass files found there to a mingw objdump,
        # which wouldn't understand a cygwinified path. Ahh.
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
      else
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
      fi
      ;;
    pw32*)
      # pw32 DLLs use 'pw' prefix rather than 'lib'
      library_names_spec='`echo ${libname} | sed -e 's/^lib/pw/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      ;;
    esac
    ;;

  linux*)
    if $LD --help 2>&1 | egrep ': supported targets:.* elf' > /dev/null; then
      archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      supports_anon_versioning=no
      case `$LD -v 2>/dev/null` in
        *\ 01.* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
        *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
        *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
        *\ 2.11.*) ;; # other 2.11 versions
        *) supports_anon_versioning=yes ;;
      esac
      if test $supports_anon_versioning = yes; then
        archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
$echo "local: *; };" >> $output_objdir/$libname.ver~
        $CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
      else
        $archive_expsym_cmds="$archive_cmds"
      fi
    else
      ld_shlibs=no
    fi
    ;;

  *)
    library_names_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext} $libname.lib'
    ;;
  esac
  dynamic_linker='Win32 ld.exe'
  # FIXME: first we should search . and the directory the executable is in
  shlibpath_var=PATH
  ;;

darwin* | rhapsody*)
  dynamic_linker="$host_os dyld"
  version_type=darwin
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${versuffix}$shared_ext ${libname}${release}${major}$shared_ext ${libname}$shared_ext'
  soname_spec='${libname}${release}${major}$shared_ext'
  shlibpath_overrides_runpath=yes
  shlibpath_var=DYLD_LIBRARY_PATH
  shrext_cmds='`test .$module = .yes && echo .so || echo .dylib`'
  # Apple's gcc prints 'gcc -print-search-dirs' doesn't operate the same.
  if test "$GCC" = yes; then
    sys_lib_search_path_spec=`$CC -print-search-dirs | tr "\n" "$PATH_SEPARATOR" | sed -e 's/libraries:/@libraries:/' | tr "@" "\n" | grep "^libraries:" | sed -e "s/^libraries://" -e "s,=/,/,g" -e "s,$PATH_SEPARATOR, ,g" -e "s,.*,& /lib /usr/lib /usr/local/lib,g"`
  else
    sys_lib_search_path_spec='/lib /usr/lib /usr/local/lib'
  fi
  sys_lib_dlsearch_path_spec='/usr/local/lib /lib /usr/lib'
  ;;

dgux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname$shared_ext'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

freebsd1*)
  dynamic_linker=no
  ;;

kfreebsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

freebsd* | dragonfly*)
  # DragonFly does not have aout.  When/if they implement a new
  # versioning mechanism, adjust this.
  if test -x /usr/bin/objformat; then
    objformat=`/usr/bin/objformat`
  else
    case $host_os in
    freebsd[123]*) objformat=aout ;;
    *) objformat=elf ;;
    esac
  fi
  # Handle Gentoo/FreeBSD as it was Linux
  case $host_vendor in
    gentoo)
      version_type=linux ;;
    *)
      version_type=freebsd-$objformat ;;
  esac

  case $version_type in
    freebsd-elf*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
      need_version=no
      need_lib_prefix=no
      ;;
    freebsd-*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix $libname${shared_ext}$versuffix'
      need_version=yes
      ;;
    linux)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
      soname_spec='${libname}${release}${shared_ext}$major'
      need_lib_prefix=no
      need_version=no
      ;;
  esac
  shlibpath_var=LD_LIBRARY_PATH
  case $host_os in
  freebsd2*)
    shlibpath_overrides_runpath=yes
    ;;
  freebsd3.[01]* | freebsdelf3.[01]*)
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  freebsd3.[2-9]* | freebsdelf3.[2-9]* | \
  freebsd4.[0-5] | freebsdelf4.[0-5] | freebsd4.1.1 | freebsdelf4.1.1)
    shlibpath_overrides_runpath=no
    hardcode_into_libs=yes
    ;;
  freebsd*) # from 4.6 on
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  esac
  ;;

gnu*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}${major} ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  ;;

hpux9* | hpux10* | hpux11*)
  # Give a soname corresponding to the major version so that dld.sl refuses to
  # link against other versions.
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  case $host_cpu in
  ia64*)
    shrext_cmds='.so'
    hardcode_into_libs=yes
    dynamic_linker="$host_os dld.so"
    shlibpath_var=LD_LIBRARY_PATH
    shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    if test "X$HPUX_IA64_MODE" = X32; then
      sys_lib_search_path_spec="/usr/lib/hpux32 /usr/local/lib/hpux32 /usr/local/lib"
    else
      sys_lib_search_path_spec="/usr/lib/hpux64 /usr/local/lib/hpux64"
    fi
    sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
    ;;
   hppa*64*)
     shrext_cmds='.sl'
     hardcode_into_libs=yes
     dynamic_linker="$host_os dld.sl"
     shlibpath_var=LD_LIBRARY_PATH # How should we handle SHLIB_PATH
     shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
     library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
     soname_spec='${libname}${release}${shared_ext}$major'
     sys_lib_search_path_spec="/usr/lib/pa20_64 /usr/ccs/lib/pa20_64"
     sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
     ;;
   *)
    shrext_cmds='.sl'
    dynamic_linker="$host_os dld.sl"
    shlibpath_var=SHLIB_PATH
    shlibpath_overrides_runpath=no # +s is required to enable SHLIB_PATH
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    ;;
  esac
  # HP-UX runs *really* slowly unless shared libraries are mode 555.
  postinstall_cmds='chmod 555 $lib'
  ;;

interix3*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  dynamic_linker='Interix 3.x ld.so.1 (PE, like ELF)'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  ;;

irix5* | irix6* | nonstopux*)
  case $host_os in
    nonstopux*) version_type=nonstopux ;;
    *)
	if test "$lt_cv_prog_gnu_ld" = yes; then
		version_type=linux
	else
		version_type=irix
	fi ;;
  esac
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext} $libname${shared_ext}'
  case $host_os in
  irix5* | nonstopux*)
    libsuff= shlibsuff=
    ;;
  *)
    case $LD in # libtool.m4 will add one of these switches to LD
    *-32|*"-32 "|*-melf32bsmip|*"-melf32bsmip ")
      libsuff= shlibsuff= libmagic=32-bit;;
    *-n32|*"-n32 "|*-melf32bmipn32|*"-melf32bmipn32 ")
      libsuff=32 shlibsuff=N32 libmagic=N32;;
    *-64|*"-64 "|*-melf64bmip|*"-melf64bmip ")
      libsuff=64 shlibsuff=64 libmagic=64-bit;;
    *) libsuff= shlibsuff= libmagic=never-match;;
    esac
    ;;
  esac
  shlibpath_var=LD_LIBRARY${shlibsuff}_PATH
  shlibpath_overrides_runpath=no
  sys_lib_search_path_spec="/usr/lib${libsuff} /lib${libsuff} /usr/local/lib${libsuff}"
  sys_lib_dlsearch_path_spec="/usr/lib${libsuff} /lib${libsuff}"
  hardcode_into_libs=yes
  ;;

# No shared lib support for Linux oldld, aout, or coff.
linux*oldld* | linux*aout* | linux*coff*)
  dynamic_linker=no
  ;;

# This must be Linux ELF.
linux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -n $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  # This implies no fast_install, which is unacceptable.
  # Some rework will be needed to allow for fast_install
  # before this can be enabled.
  hardcode_into_libs=yes

  # Append ld.so.conf contents to the search path
  if test -f /etc/ld.so.conf; then
    lt_ld_extra=`awk '/^include / { system(sprintf("cd /etc; cat %s", \$2)); skip = 1; } { if (!skip) print \$0; skip = 0; }' < /etc/ld.so.conf | $SED -e 's/#.*//;s/[:,	]/ /g;s/=[^=]*$//;s/=[^= ]* / /g;/^$/d' | tr '\n' ' '`
    sys_lib_dlsearch_path_spec="/lib /usr/lib $lt_ld_extra"
  fi

  # We used to test for /lib/ld.so.1 and disable shared libraries on
  # powerpc, because MkLinux only supported shared libraries with the
  # GNU dynamic linker.  Since this was broken with cross compilers,
  # most powerpc-linux boxes support dynamic linking these days and
  # people can always --disable-shared, the test was removed, and we
  # assume the GNU/Linux dynamic linker is in use.
  dynamic_linker='GNU/Linux ld.so'
  ;;

knetbsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

netbsd*)
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
    finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
    dynamic_linker='NetBSD (a.out) ld.so'
  else
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    dynamic_linker='NetBSD ld.elf_so'
  fi
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  ;;

newsos6)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

nto-qnx*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

openbsd*)
  version_type=sunos
  sys_lib_dlsearch_path_spec="/usr/lib"
  need_lib_prefix=no
  # Some older versions of OpenBSD (3.3 at least) *do* need versioned libs.
  case $host_os in
    openbsd3.3 | openbsd3.3.*) need_version=yes ;;
    *)                         need_version=no  ;;
  esac
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    case $host_os in
      openbsd2.[89] | openbsd2.[89].*)
	shlibpath_overrides_runpath=no
	;;
      *)
	shlibpath_overrides_runpath=yes
	;;
      esac
  else
    shlibpath_overrides_runpath=yes
  fi
  ;;

os2*)
  libname_spec='$name'
  shrext_cmds=".dll"
  need_lib_prefix=no
  library_names_spec='$libname${shared_ext} $libname.a'
  dynamic_linker='OS/2 ld.exe'
  shlibpath_var=LIBPATH
  ;;

osf3* | osf4* | osf5*)
  version_type=osf
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/usr/shlib /usr/ccs/lib /usr/lib/cmplrs/cc /usr/lib /usr/local/lib /var/shlib"
  sys_lib_dlsearch_path_spec="$sys_lib_search_path_spec"
  ;;

solaris*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  # ldd complains unless libraries are executable
  postinstall_cmds='chmod +x $lib'
  ;;

sunos4*)
  version_type=sunos
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/usr/etc" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  if test "$with_gnu_ld" = yes; then
    need_lib_prefix=no
  fi
  need_version=yes
  ;;

sysv4 | sysv4.3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  case $host_vendor in
    sni)
      shlibpath_overrides_runpath=no
      need_lib_prefix=no
      export_dynamic_flag_spec='${wl}-Blargedynsym'
      runpath_var=LD_RUN_PATH
      ;;
    siemens)
      need_lib_prefix=no
      ;;
    motorola)
      need_lib_prefix=no
      need_version=no
      shlibpath_overrides_runpath=no
      sys_lib_search_path_spec='/lib /usr/lib /usr/ccs/lib'
      ;;
  esac
  ;;

sysv4*MP*)
  if test -d /usr/nec ;then
    version_type=linux
    library_names_spec='$libname${shared_ext}.$versuffix $libname${shared_ext}.$major $libname${shared_ext}'
    soname_spec='$libname${shared_ext}.$major'
    shlibpath_var=LD_LIBRARY_PATH
  fi
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  version_type=freebsd-elf
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  if test "$with_gnu_ld" = yes; then
    sys_lib_search_path_spec='/usr/local/lib /usr/gnu/lib /usr/ccs/lib /usr/lib /lib'
    shlibpath_overrides_runpath=no
  else
    sys_lib_search_path_spec='/usr/ccs/lib /usr/lib'
    shlibpath_overrides_runpath=yes
    case $host_os in
      sco3.2v5*)
        sys_lib_search_path_spec="$sys_lib_search_path_spec /lib"
	;;
    esac
  fi
  sys_lib_dlsearch_path_spec='/usr/lib'
  ;;

uts4*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

*)
  dynamic_linker=no
  ;;
esac
{ echo "$as_me:$LINENO: result: $dynamic_linker" >&5
echo "${ECHO_T}$dynamic_linker" >&6; }
test "$dynamic_linker" = no && can_build_shared=no

variables_saved_for_relink="PATH $shlibpath_var $runpath_var"
if test "$GCC" = yes; then
  variables_saved_for_relink="$variables_saved_for_relink GCC_EXEC_PREFIX COMPILER_PATH LIBRARY_PATH"
fi

{ echo "$as_me:$LINENO: checking how to hardcode library paths into programs" >&5
echo $ECHO_N "checking how to hardcode library paths into programs... $ECHO_C" >&6; }
hardcode_action=
if test -n "$hardcode_libdir_flag_spec" || \
   test -n "$runpath_var" || \
   test "X$hardcode_automatic" = "Xyes" ; then

  # We can hardcode non-existant directories.
  if test "$hardcode_direct" != no &&
     # If the only mechanism to avoid hardcoding is shlibpath_var, we
     # have to relink, otherwise we might link with an installed library
     # when we should be linking with a yet-to-be-installed one
     ## test "$_LT_AC_TAGVAR(hardcode_shlibpath_var, )" != no &&
     test "$hardcode_minus_L" != no; then
    # Linking always hardcodes the temporary library directory.
    hardcode_action=relink
  else
    # We can link without hardcoding, and we can hardcode nonexisting dirs.
    hardcode_action=immediate
  fi
else
  # We cannot hardcode anything, or else we can only hardcode existing
  # directories.
  hardcode_action=unsupported
fi
{ echo "$as_me:$LINENO: result: $hardcode_action" >&5
echo "${ECHO_T}$hardcode_action" >&6; }

if test "$hardcode_action" = relink; then
  # Fast installation is not supported
  enable_fast_install=no
elif test "$shlibpath_overrides_runpath" = yes ||
     test "$enable_shared" = no; then
  # Fast installation is not necessary
  enable_fast_install=needless
fi

striplib=
old_striplib=
{ echo "$as_me:$LINENO: checking whether stripping libraries is possible" >&5
echo $ECHO_N "checking whether stripping libraries is possible... $ECHO_C" >&6; }
if test -n "$STRIP" && $STRIP -V 2>&1 | grep "GNU strip" >/dev/null; then
  test -z "$old_striplib" && old_striplib="$STRIP --strip-debug"
  test -z "$striplib" && striplib="$STRIP --strip-unneeded"
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
else
# FIXME - insert some real tests, host_os isn't really good enough
  case $host_os in
   darwin*)
       if test -n "$STRIP" ; then
         striplib="$STRIP -x"
         { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
       else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi
       ;;
   *)
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
    ;;
  esac
fi

if test "x$enable_dlopen" != xyes; then
  enable_dlopen=unknown
  enable_dlopen_self=unknown
  enable_dlopen_self_static=unknown
else
  lt_cv_dlopen=no
  lt_cv_dlopen_libs=

  case $host_os in
  beos*)
    lt_cv_dlopen="load_add_on"
    lt_cv_dlopen_libs=
    lt_cv_dlopen_self=yes
    ;;

  mingw* | pw32*)
    lt_cv_dlopen="LoadLibrary"
    lt_cv_dlopen_libs=
   ;;

  cygwin*)
    lt_cv_dlopen="dlopen"
    lt_cv_dlopen_libs=
   ;;

  darwin*)
  # if libdl is installed we need to link against it
    { echo "$as_me:$LINENO: checking for dlopen in -ldl" >&5
echo $ECHO_N "checking for dlopen in -ldl... $ECHO_C" >&6; }
if test "${ac_cv_lib_dl_dlopen+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-ldl  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char dlopen ();
int
main ()
{
return dlopen ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_dl_dlopen=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_dl_dlopen=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_dl_dlopen" >&5
echo "${ECHO_T}$ac_cv_lib_dl_dlopen" >&6; }
if test $ac_cv_lib_dl_dlopen = yes; then
  lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-ldl"
else

    lt_cv_dlopen="dyld"
    lt_cv_dlopen_libs=
    lt_cv_dlopen_self=yes

fi

   ;;

  *)
    { echo "$as_me:$LINENO: checking for shl_load" >&5
echo $ECHO_N "checking for shl_load... $ECHO_C" >&6; }
if test "${ac_cv_func_shl_load+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
/* Define shl_load to an innocuous variant, in case <limits.h> declares shl_load.
   For example, HP-UX 11i <limits.h> declares gettimeofday.  */
#define shl_load innocuous_shl_load

/* System header to define __stub macros and hopefully few prototypes,
    which can conflict with char shl_load (); below.
    Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
    <limits.h> exists even on freestanding compilers.  */

#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif

#undef shl_load

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char shl_load ();
/* The GNU C library defines this for functions which it implements
    to always fail with ENOSYS.  Some functions are actually named
    something starting with __ and the normal name is an alias.  */
#if defined __stub_shl_load || defined __stub___shl_load
choke me
#endif

int
main ()
{
return shl_load ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_func_shl_load=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_func_shl_load=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_func_shl_load" >&5
echo "${ECHO_T}$ac_cv_func_shl_load" >&6; }
if test $ac_cv_func_shl_load = yes; then
  lt_cv_dlopen="shl_load"
else
  { echo "$as_me:$LINENO: checking for shl_load in -ldld" >&5
echo $ECHO_N "checking for shl_load in -ldld... $ECHO_C" >&6; }
if test "${ac_cv_lib_dld_shl_load+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-ldld  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char shl_load ();
int
main ()
{
return shl_load ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_dld_shl_load=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_dld_shl_load=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_dld_shl_load" >&5
echo "${ECHO_T}$ac_cv_lib_dld_shl_load" >&6; }
if test $ac_cv_lib_dld_shl_load = yes; then
  lt_cv_dlopen="shl_load" lt_cv_dlopen_libs="-dld"
else
  { echo "$as_me:$LINENO: checking for dlopen" >&5
echo $ECHO_N "checking for dlopen... $ECHO_C" >&6; }
if test "${ac_cv_func_dlopen+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
/* Define dlopen to an innocuous variant, in case <limits.h> declares dlopen.
   For example, HP-UX 11i <limits.h> declares gettimeofday.  */
#define dlopen innocuous_dlopen

/* System header to define __stub macros and hopefully few prototypes,
    which can conflict with char dlopen (); below.
    Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
    <limits.h> exists even on freestanding compilers.  */

#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif

#undef dlopen

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char dlopen ();
/* The GNU C library defines this for functions which it implements
    to always fail with ENOSYS.  Some functions are actually named
    something starting with __ and the normal name is an alias.  */
#if defined __stub_dlopen || defined __stub___dlopen
choke me
#endif

int
main ()
{
return dlopen ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_func_dlopen=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_func_dlopen=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_func_dlopen" >&5
echo "${ECHO_T}$ac_cv_func_dlopen" >&6; }
if test $ac_cv_func_dlopen = yes; then
  lt_cv_dlopen="dlopen"
else
  { echo "$as_me:$LINENO: checking for dlopen in -ldl" >&5
echo $ECHO_N "checking for dlopen in -ldl... $ECHO_C" >&6; }
if test "${ac_cv_lib_dl_dlopen+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-ldl  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char dlopen ();
int
main ()
{
return dlopen ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_dl_dlopen=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_dl_dlopen=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_dl_dlopen" >&5
echo "${ECHO_T}$ac_cv_lib_dl_dlopen" >&6; }
if test $ac_cv_lib_dl_dlopen = yes; then
  lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-ldl"
else
  { echo "$as_me:$LINENO: checking for dlopen in -lsvld" >&5
echo $ECHO_N "checking for dlopen in -lsvld... $ECHO_C" >&6; }
if test "${ac_cv_lib_svld_dlopen+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-lsvld  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char dlopen ();
int
main ()
{
return dlopen ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_svld_dlopen=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_svld_dlopen=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_svld_dlopen" >&5
echo "${ECHO_T}$ac_cv_lib_svld_dlopen" >&6; }
if test $ac_cv_lib_svld_dlopen = yes; then
  lt_cv_dlopen="dlopen" lt_cv_dlopen_libs="-lsvld"
else
  { echo "$as_me:$LINENO: checking for dld_link in -ldld" >&5
echo $ECHO_N "checking for dld_link in -ldld... $ECHO_C" >&6; }
if test "${ac_cv_lib_dld_dld_link+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-ldld  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char dld_link ();
int
main ()
{
return dld_link ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_dld_dld_link=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_dld_dld_link=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_dld_dld_link" >&5
echo "${ECHO_T}$ac_cv_lib_dld_dld_link" >&6; }
if test $ac_cv_lib_dld_dld_link = yes; then
  lt_cv_dlopen="dld_link" lt_cv_dlopen_libs="-dld"
fi


fi


fi


fi


fi


fi

    ;;
  esac

  if test "x$lt_cv_dlopen" != xno; then
    enable_dlopen=yes
  else
    enable_dlopen=no
  fi

  case $lt_cv_dlopen in
  dlopen)
    save_CPPFLAGS="$CPPFLAGS"
    test "x$ac_cv_header_dlfcn_h" = xyes && CPPFLAGS="$CPPFLAGS -DHAVE_DLFCN_H"

    save_LDFLAGS="$LDFLAGS"
    wl=$lt_prog_compiler_wl eval LDFLAGS=\"\$LDFLAGS $export_dynamic_flag_spec\"

    save_LIBS="$LIBS"
    LIBS="$lt_cv_dlopen_libs $LIBS"

    { echo "$as_me:$LINENO: checking whether a program can dlopen itself" >&5
echo $ECHO_N "checking whether a program can dlopen itself... $ECHO_C" >&6; }
if test "${lt_cv_dlopen_self+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  	  if test "$cross_compiling" = yes; then :
  lt_cv_dlopen_self=cross
else
  lt_dlunknown=0; lt_dlno_uscore=1; lt_dlneed_uscore=2
  lt_status=$lt_dlunknown
  cat > conftest.$ac_ext <<EOF
#line 9823 "configure"
#include "confdefs.h"

#if HAVE_DLFCN_H
#include <dlfcn.h>
#endif

#include <stdio.h>

#ifdef RTLD_GLOBAL
#  define LT_DLGLOBAL		RTLD_GLOBAL
#else
#  ifdef DL_GLOBAL
#    define LT_DLGLOBAL		DL_GLOBAL
#  else
#    define LT_DLGLOBAL		0
#  endif
#endif

/* We may have to define LT_DLLAZY_OR_NOW in the command line if we
   find out it does not work in some platform. */
#ifndef LT_DLLAZY_OR_NOW
#  ifdef RTLD_LAZY
#    define LT_DLLAZY_OR_NOW		RTLD_LAZY
#  else
#    ifdef DL_LAZY
#      define LT_DLLAZY_OR_NOW		DL_LAZY
#    else
#      ifdef RTLD_NOW
#        define LT_DLLAZY_OR_NOW	RTLD_NOW
#      else
#        ifdef DL_NOW
#          define LT_DLLAZY_OR_NOW	DL_NOW
#        else
#          define LT_DLLAZY_OR_NOW	0
#        endif
#      endif
#    endif
#  endif
#endif

#ifdef __cplusplus
extern "C" void exit (int);
#endif

void fnord() { int i=42;}
int main ()
{
  void *self = dlopen (0, LT_DLGLOBAL|LT_DLLAZY_OR_NOW);
  int status = $lt_dlunknown;

  if (self)
    {
      if (dlsym (self,"fnord"))       status = $lt_dlno_uscore;
      else if (dlsym( self,"_fnord")) status = $lt_dlneed_uscore;
      /* dlclose (self); */
    }
  else
    puts (dlerror ());

    exit (status);
}
EOF
  if { (eval echo "$as_me:$LINENO: \"$ac_link\"") >&5
  (eval $ac_link) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && test -s conftest${ac_exeext} 2>/dev/null; then
    (./conftest; exit; ) >&5 2>/dev/null
    lt_status=$?
    case x$lt_status in
      x$lt_dlno_uscore) lt_cv_dlopen_self=yes ;;
      x$lt_dlneed_uscore) lt_cv_dlopen_self=yes ;;
      x$lt_dlunknown|x*) lt_cv_dlopen_self=no ;;
    esac
  else :
    # compilation failed
    lt_cv_dlopen_self=no
  fi
fi
rm -fr conftest*


fi
{ echo "$as_me:$LINENO: result: $lt_cv_dlopen_self" >&5
echo "${ECHO_T}$lt_cv_dlopen_self" >&6; }

    if test "x$lt_cv_dlopen_self" = xyes; then
      wl=$lt_prog_compiler_wl eval LDFLAGS=\"\$LDFLAGS $lt_prog_compiler_static\"
      { echo "$as_me:$LINENO: checking whether a statically linked program can dlopen itself" >&5
echo $ECHO_N "checking whether a statically linked program can dlopen itself... $ECHO_C" >&6; }
if test "${lt_cv_dlopen_self_static+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  	  if test "$cross_compiling" = yes; then :
  lt_cv_dlopen_self_static=cross
else
  lt_dlunknown=0; lt_dlno_uscore=1; lt_dlneed_uscore=2
  lt_status=$lt_dlunknown
  cat > conftest.$ac_ext <<EOF
#line 9923 "configure"
#include "confdefs.h"

#if HAVE_DLFCN_H
#include <dlfcn.h>
#endif

#include <stdio.h>

#ifdef RTLD_GLOBAL
#  define LT_DLGLOBAL		RTLD_GLOBAL
#else
#  ifdef DL_GLOBAL
#    define LT_DLGLOBAL		DL_GLOBAL
#  else
#    define LT_DLGLOBAL		0
#  endif
#endif

/* We may have to define LT_DLLAZY_OR_NOW in the command line if we
   find out it does not work in some platform. */
#ifndef LT_DLLAZY_OR_NOW
#  ifdef RTLD_LAZY
#    define LT_DLLAZY_OR_NOW		RTLD_LAZY
#  else
#    ifdef DL_LAZY
#      define LT_DLLAZY_OR_NOW		DL_LAZY
#    else
#      ifdef RTLD_NOW
#        define LT_DLLAZY_OR_NOW	RTLD_NOW
#      else
#        ifdef DL_NOW
#          define LT_DLLAZY_OR_NOW	DL_NOW
#        else
#          define LT_DLLAZY_OR_NOW	0
#        endif
#      endif
#    endif
#  endif
#endif

#ifdef __cplusplus
extern "C" void exit (int);
#endif

void fnord() { int i=42;}
int main ()
{
  void *self = dlopen (0, LT_DLGLOBAL|LT_DLLAZY_OR_NOW);
  int status = $lt_dlunknown;

  if (self)
    {
      if (dlsym (self,"fnord"))       status = $lt_dlno_uscore;
      else if (dlsym( self,"_fnord")) status = $lt_dlneed_uscore;
      /* dlclose (self); */
    }
  else
    puts (dlerror ());

    exit (status);
}
EOF
  if { (eval echo "$as_me:$LINENO: \"$ac_link\"") >&5
  (eval $ac_link) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && test -s conftest${ac_exeext} 2>/dev/null; then
    (./conftest; exit; ) >&5 2>/dev/null
    lt_status=$?
    case x$lt_status in
      x$lt_dlno_uscore) lt_cv_dlopen_self_static=yes ;;
      x$lt_dlneed_uscore) lt_cv_dlopen_self_static=yes ;;
      x$lt_dlunknown|x*) lt_cv_dlopen_self_static=no ;;
    esac
  else :
    # compilation failed
    lt_cv_dlopen_self_static=no
  fi
fi
rm -fr conftest*


fi
{ echo "$as_me:$LINENO: result: $lt_cv_dlopen_self_static" >&5
echo "${ECHO_T}$lt_cv_dlopen_self_static" >&6; }
    fi

    CPPFLAGS="$save_CPPFLAGS"
    LDFLAGS="$save_LDFLAGS"
    LIBS="$save_LIBS"
    ;;
  esac

  case $lt_cv_dlopen_self in
  yes|no) enable_dlopen_self=$lt_cv_dlopen_self ;;
  *) enable_dlopen_self=unknown ;;
  esac

  case $lt_cv_dlopen_self_static in
  yes|no) enable_dlopen_self_static=$lt_cv_dlopen_self_static ;;
  *) enable_dlopen_self_static=unknown ;;
  esac
fi


# Report which library types will actually be built
{ echo "$as_me:$LINENO: checking if libtool supports shared libraries" >&5
echo $ECHO_N "checking if libtool supports shared libraries... $ECHO_C" >&6; }
{ echo "$as_me:$LINENO: result: $can_build_shared" >&5
echo "${ECHO_T}$can_build_shared" >&6; }

{ echo "$as_me:$LINENO: checking whether to build shared libraries" >&5
echo $ECHO_N "checking whether to build shared libraries... $ECHO_C" >&6; }
test "$can_build_shared" = "no" && enable_shared=no

# On AIX, shared libraries and static libraries use the same namespace, and
# are all built from PIC.
case $host_os in
aix3*)
  test "$enable_shared" = yes && enable_static=no
  if test -n "$RANLIB"; then
    archive_cmds="$archive_cmds~\$RANLIB \$lib"
    postinstall_cmds='$RANLIB $lib'
  fi
  ;;

aix4* | aix5*)
  if test "$host_cpu" != ia64 && test "$aix_use_runtimelinking" = no ; then
    test "$enable_shared" = yes && enable_static=no
  fi
    ;;
esac
{ echo "$as_me:$LINENO: result: $enable_shared" >&5
echo "${ECHO_T}$enable_shared" >&6; }

{ echo "$as_me:$LINENO: checking whether to build static libraries" >&5
echo $ECHO_N "checking whether to build static libraries... $ECHO_C" >&6; }
# Make sure either enable_shared or enable_static is yes.
test "$enable_shared" = yes || enable_static=yes
{ echo "$as_me:$LINENO: result: $enable_static" >&5
echo "${ECHO_T}$enable_static" >&6; }

# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    compiler \
    CC \
    LD \
    lt_prog_compiler_wl \
    lt_prog_compiler_pic \
    lt_prog_compiler_static \
    lt_prog_compiler_no_builtin_flag \
    export_dynamic_flag_spec \
    thread_safe_flag_spec \
    whole_archive_flag_spec \
    enable_shared_with_static_runtimes \
    old_archive_cmds \
    old_archive_from_new_cmds \
    predep_objects \
    postdep_objects \
    predeps \
    postdeps \
    compiler_lib_search_path \
    archive_cmds \
    archive_expsym_cmds \
    postinstall_cmds \
    postuninstall_cmds \
    old_archive_from_expsyms_cmds \
    allow_undefined_flag \
    no_undefined_flag \
    export_symbols_cmds \
    hardcode_libdir_flag_spec \
    hardcode_libdir_flag_spec_ld \
    hardcode_libdir_separator \
    hardcode_automatic \
    module_cmds \
    module_expsym_cmds \
    lt_cv_prog_compiler_c_o \
    exclude_expsyms \
    include_expsyms; do

    case $var in
    old_archive_cmds | \
    old_archive_from_new_cmds | \
    archive_cmds | \
    archive_expsym_cmds | \
    module_cmds | \
    module_expsym_cmds | \
    old_archive_from_expsyms_cmds | \
    export_symbols_cmds | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\$0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\$0 --fallback-echo"$/$0 --fallback-echo"/'`
    ;;
  esac

cfgfile="${ofile}T"
  trap "$rm \"$cfgfile\"; exit 1" 1 2 15
  $rm -f "$cfgfile"
  { echo "$as_me:$LINENO: creating $ofile" >&5
echo "$as_me: creating $ofile" >&6;}

  cat <<__EOF__ >> "$cfgfile"
#! $SHELL

# `$echo "$cfgfile" | sed 's%^.*/%%'` - Provide generalized library-building support services.
# Generated automatically by $PROGRAM (GNU $PACKAGE $VERSION$TIMESTAMP)
# NOTE: Changes made to this file will be lost: look at ltmain.sh.
#
# Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001
# Free Software Foundation, Inc.
#
# This file is part of GNU Libtool:
# Originally by Gordon Matzigkeit <gord@gnu.ai.mit.edu>, 1996
#
# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2 of the License, or
# (at your option) any later version.
#
# This program is distributed in the hope that it will be useful, but
# WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
# General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA.
#
# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.

# A sed program that does not truncate output.
SED=$lt_SED

# Sed that helps us avoid accidentally triggering echo(1) options like -n.
Xsed="$SED -e 1s/^X//"

# The HP-UX ksh and POSIX shell print the target directory to stdout
# if CDPATH is set.
(unset CDPATH) >/dev/null 2>&1 && unset CDPATH

# The names of the tagged configurations supported by this script.
available_tags=

# ### BEGIN LIBTOOL CONFIG

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$archive_cmds_need_lc

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$enable_shared_with_static_runtimes

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_compiler

# Is the compiler the GNU C compiler?
with_gcc=$GCC

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_LD

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_lt_prog_compiler_wl

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_lt_prog_compiler_pic
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_lt_cv_prog_compiler_c_o

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_lt_prog_compiler_static

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_lt_prog_compiler_no_builtin_flag

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_export_dynamic_flag_spec

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_whole_archive_flag_spec

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_thread_safe_flag_spec

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_old_archive_cmds
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_old_archive_from_new_cmds

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_old_archive_from_expsyms_cmds

# Commands used to build and install a shared archive.
archive_cmds=$lt_archive_cmds
archive_expsym_cmds=$lt_archive_expsym_cmds
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_module_cmds
module_expsym_cmds=$lt_module_expsym_cmds

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_predep_objects

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_postdep_objects

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_predeps

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_postdeps

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_compiler_lib_search_path

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_allow_undefined_flag

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_no_undefined_flag

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$hardcode_action

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_hardcode_libdir_flag_spec

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_hardcode_libdir_flag_spec_ld

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_hardcode_libdir_separator

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$hardcode_direct

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$hardcode_minus_L

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$hardcode_shlibpath_var

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$hardcode_automatic

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$link_all_deplibs

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$fix_srcfile_path"

# Set to yes if exported symbols are required.
always_export_symbols=$always_export_symbols

# The commands to list exported symbols.
export_symbols_cmds=$lt_export_symbols_cmds

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_exclude_expsyms

# Symbols that must always be exported.
include_expsyms=$lt_include_expsyms

# ### END LIBTOOL CONFIG

__EOF__


  case $host_os in
  aix3*)
    cat <<\EOF >> "$cfgfile"

# AIX sometimes has problems with the GCC collect2 program.  For some
# reason, if we set the COLLECT_NAMES environment variable, the problems
# vanish in a puff of smoke.
if test "X${COLLECT_NAMES+set}" != Xset; then
  COLLECT_NAMES=
  export COLLECT_NAMES
fi
EOF
    ;;
  esac

  # We use sed instead of cat because bash on DJGPP gets confused if
  # if finds mixed CR/LF and LF-only lines.  Since sed operates in
  # text mode, it properly converts lines to CR/LF.  This bash problem
  # is reportedly fixed, but why not run on old versions too?
  sed '$q' "$ltmain" >> "$cfgfile" || (rm -f "$cfgfile"; exit 1)

  mv -f "$cfgfile" "$ofile" || \
    (rm -f "$ofile" && cp "$cfgfile" "$ofile" && rm -f "$cfgfile")
  chmod +x "$ofile"

else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

CC="$lt_save_CC"


# Check whether --with-tags was given.
if test "${with_tags+set}" = set; then
  withval=$with_tags; tagnames="$withval"
fi


if test -f "$ltmain" && test -n "$tagnames"; then
  if test ! -f "${ofile}"; then
    { echo "$as_me:$LINENO: WARNING: output file \`$ofile' does not exist" >&5
echo "$as_me: WARNING: output file \`$ofile' does not exist" >&2;}
  fi

  if test -z "$LTCC"; then
    eval "`$SHELL ${ofile} --config | grep '^LTCC='`"
    if test -z "$LTCC"; then
      { echo "$as_me:$LINENO: WARNING: output file \`$ofile' does not look like a libtool script" >&5
echo "$as_me: WARNING: output file \`$ofile' does not look like a libtool script" >&2;}
    else
      { echo "$as_me:$LINENO: WARNING: using \`LTCC=$LTCC', extracted from \`$ofile'" >&5
echo "$as_me: WARNING: using \`LTCC=$LTCC', extracted from \`$ofile'" >&2;}
    fi
  fi
  if test -z "$LTCFLAGS"; then
    eval "`$SHELL ${ofile} --config | grep '^LTCFLAGS='`"
  fi

  # Extract list of available tagged configurations in $ofile.
  # Note that this assumes the entire list is on one line.
  available_tags=`grep "^available_tags=" "${ofile}" | $SED -e 's/available_tags=\(.*$\)/\1/' -e 's/\"//g'`

  lt_save_ifs="$IFS"; IFS="${IFS}$PATH_SEPARATOR,"
  for tagname in $tagnames; do
    IFS="$lt_save_ifs"
    # Check whether tagname contains only valid characters
    case `$echo "X$tagname" | $Xsed -e 's:[-_ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz1234567890,/]::g'` in
    "") ;;
    *)  { { echo "$as_me:$LINENO: error: invalid tag name: $tagname" >&5
echo "$as_me: error: invalid tag name: $tagname" >&2;}
   { (exit 1); exit 1; }; }
	;;
    esac

    if grep "^# ### BEGIN LIBTOOL TAG CONFIG: $tagname$" < "${ofile}" > /dev/null
    then
      { { echo "$as_me:$LINENO: error: tag name \"$tagname\" already exists" >&5
echo "$as_me: error: tag name \"$tagname\" already exists" >&2;}
   { (exit 1); exit 1; }; }
    fi

    # Update the list of available tags.
    if test -n "$tagname"; then
      echo appending configuration tag \"$tagname\" to $ofile

      case $tagname in
      CXX)
	if test -n "$CXX" && ( test "X$CXX" != "Xno" &&
	    ( (test "X$CXX" = "Xg++" && `g++ -v >/dev/null 2>&1` ) ||
	    (test "X$CXX" != "Xg++"))) ; then
	  ac_ext=cpp
ac_cpp='$CXXCPP $CPPFLAGS'
ac_compile='$CXX -c $CXXFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CXX -o conftest$ac_exeext $CXXFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_cxx_compiler_gnu




archive_cmds_need_lc_CXX=no
allow_undefined_flag_CXX=
always_export_symbols_CXX=no
archive_expsym_cmds_CXX=
export_dynamic_flag_spec_CXX=
hardcode_direct_CXX=no
hardcode_libdir_flag_spec_CXX=
hardcode_libdir_flag_spec_ld_CXX=
hardcode_libdir_separator_CXX=
hardcode_minus_L_CXX=no
hardcode_shlibpath_var_CXX=unsupported
hardcode_automatic_CXX=no
module_cmds_CXX=
module_expsym_cmds_CXX=
link_all_deplibs_CXX=unknown
old_archive_cmds_CXX=$old_archive_cmds
no_undefined_flag_CXX=
whole_archive_flag_spec_CXX=
enable_shared_with_static_runtimes_CXX=no

# Dependencies to place before and after the object being linked:
predep_objects_CXX=
postdep_objects_CXX=
predeps_CXX=
postdeps_CXX=
compiler_lib_search_path_CXX=

# Source file extension for C++ test sources.
ac_ext=cpp

# Object file extension for compiled C++ test sources.
objext=o
objext_CXX=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="int some_variable = 0;\n"

# Code to be used in simple link tests
lt_simple_link_test_code='int main(int, char *[]) { return(0); }\n'

# ltmain only uses $CC for tagged configurations so make sure $CC is set.

# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# save warnings/boilerplate of simple test code
ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*

ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*


# Allow CC to be a program name with arguments.
lt_save_CC=$CC
lt_save_LD=$LD
lt_save_GCC=$GCC
GCC=$GXX
lt_save_with_gnu_ld=$with_gnu_ld
lt_save_path_LD=$lt_cv_path_LD
if test -n "${lt_cv_prog_gnu_ldcxx+set}"; then
  lt_cv_prog_gnu_ld=$lt_cv_prog_gnu_ldcxx
else
  $as_unset lt_cv_prog_gnu_ld
fi
if test -n "${lt_cv_path_LDCXX+set}"; then
  lt_cv_path_LD=$lt_cv_path_LDCXX
else
  $as_unset lt_cv_path_LD
fi
test -z "${LDCXX+set}" || LD=$LDCXX
CC=${CXX-"c++"}
compiler=$CC
compiler_CXX=$CC
for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`


# We don't want -fno-exception wen compiling C++ code, so set the
# no_builtin_flag separately
if test "$GXX" = yes; then
  lt_prog_compiler_no_builtin_flag_CXX=' -fno-builtin'
else
  lt_prog_compiler_no_builtin_flag_CXX=
fi

if test "$GXX" = yes; then
  # Set up default GNU C++ configuration


# Check whether --with-gnu-ld was given.
if test "${with_gnu_ld+set}" = set; then
  withval=$with_gnu_ld; test "$withval" = no || with_gnu_ld=yes
else
  with_gnu_ld=no
fi

ac_prog=ld
if test "$GCC" = yes; then
  # Check if gcc -print-prog-name=ld gives a path.
  { echo "$as_me:$LINENO: checking for ld used by $CC" >&5
echo $ECHO_N "checking for ld used by $CC... $ECHO_C" >&6; }
  case $host in
  *-*-mingw*)
    # gcc leaves a trailing carriage return which upsets mingw
    ac_prog=`($CC -print-prog-name=ld) 2>&5 | tr -d '\015'` ;;
  *)
    ac_prog=`($CC -print-prog-name=ld) 2>&5` ;;
  esac
  case $ac_prog in
    # Accept absolute paths.
    [\\/]* | ?:[\\/]*)
      re_direlt='/[^/][^/]*/\.\./'
      # Canonicalize the pathname of ld
      ac_prog=`echo $ac_prog| $SED 's%\\\\%/%g'`
      while echo $ac_prog | grep "$re_direlt" > /dev/null 2>&1; do
	ac_prog=`echo $ac_prog| $SED "s%$re_direlt%/%"`
      done
      test -z "$LD" && LD="$ac_prog"
      ;;
  "")
    # If it fails, then pretend we aren't using GCC.
    ac_prog=ld
    ;;
  *)
    # If it is relative, then search for the first ld in PATH.
    with_gnu_ld=unknown
    ;;
  esac
elif test "$with_gnu_ld" = yes; then
  { echo "$as_me:$LINENO: checking for GNU ld" >&5
echo $ECHO_N "checking for GNU ld... $ECHO_C" >&6; }
else
  { echo "$as_me:$LINENO: checking for non-GNU ld" >&5
echo $ECHO_N "checking for non-GNU ld... $ECHO_C" >&6; }
fi
if test "${lt_cv_path_LD+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -z "$LD"; then
  lt_save_ifs="$IFS"; IFS=$PATH_SEPARATOR
  for ac_dir in $PATH; do
    IFS="$lt_save_ifs"
    test -z "$ac_dir" && ac_dir=.
    if test -f "$ac_dir/$ac_prog" || test -f "$ac_dir/$ac_prog$ac_exeext"; then
      lt_cv_path_LD="$ac_dir/$ac_prog"
      # Check to see if the program is GNU ld.  I'd rather use --version,
      # but apparently some variants of GNU ld only accept -v.
      # Break only if it was the GNU/non-GNU ld that we prefer.
      case `"$lt_cv_path_LD" -v 2>&1 </dev/null` in
      *GNU* | *'with BFD'*)
	test "$with_gnu_ld" != no && break
	;;
      *)
	test "$with_gnu_ld" != yes && break
	;;
      esac
    fi
  done
  IFS="$lt_save_ifs"
else
  lt_cv_path_LD="$LD" # Let the user override the test with a path.
fi
fi

LD="$lt_cv_path_LD"
if test -n "$LD"; then
  { echo "$as_me:$LINENO: result: $LD" >&5
echo "${ECHO_T}$LD" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi
test -z "$LD" && { { echo "$as_me:$LINENO: error: no acceptable ld found in \$PATH" >&5
echo "$as_me: error: no acceptable ld found in \$PATH" >&2;}
   { (exit 1); exit 1; }; }
{ echo "$as_me:$LINENO: checking if the linker ($LD) is GNU ld" >&5
echo $ECHO_N "checking if the linker ($LD) is GNU ld... $ECHO_C" >&6; }
if test "${lt_cv_prog_gnu_ld+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  # I'd rather use --version here, but apparently some GNU lds only accept -v.
case `$LD -v 2>&1 </dev/null` in
*GNU* | *'with BFD'*)
  lt_cv_prog_gnu_ld=yes
  ;;
*)
  lt_cv_prog_gnu_ld=no
  ;;
esac
fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_gnu_ld" >&5
echo "${ECHO_T}$lt_cv_prog_gnu_ld" >&6; }
with_gnu_ld=$lt_cv_prog_gnu_ld



  # Check if GNU C++ uses GNU ld as the underlying linker, since the
  # archiving commands below assume that GNU ld is being used.
  if test "$with_gnu_ld" = yes; then
    archive_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
    archive_expsym_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'

    hardcode_libdir_flag_spec_CXX='${wl}--rpath ${wl}$libdir'
    export_dynamic_flag_spec_CXX='${wl}--export-dynamic'

    # If archive_cmds runs LD, not CC, wlarc should be empty
    # XXX I think wlarc can be eliminated in ltcf-cxx, but I need to
    #     investigate it a little bit more. (MM)
    wlarc='${wl}'

    # ancient GNU ld didn't support --whole-archive et. al.
    if eval "`$CC -print-prog-name=ld` --help 2>&1" | \
	grep 'no-whole-archive' > /dev/null; then
      whole_archive_flag_spec_CXX="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
    else
      whole_archive_flag_spec_CXX=
    fi
  else
    with_gnu_ld=no
    wlarc=

    # A generic and very simple default shared library creation
    # command for GNU C++ for the case where it uses the native
    # linker, instead of GNU ld.  If possible, this setting should
    # overridden to take advantage of the native linker features on
    # the platform it is being used on.
    archive_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $lib'
  fi

  # Commands to make compiler produce verbose output that lists
  # what "hidden" libraries, object files and flags are used when
  # linking a shared library.
  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

else
  GXX=no
  with_gnu_ld=no
  wlarc=
fi

# PORTME: fill in a description of your system's C++ link characteristics
{ echo "$as_me:$LINENO: checking whether the $compiler linker ($LD) supports shared libraries" >&5
echo $ECHO_N "checking whether the $compiler linker ($LD) supports shared libraries... $ECHO_C" >&6; }
ld_shlibs_CXX=yes
case $host_os in
  aix3*)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
  aix4* | aix5*)
    if test "$host_cpu" = ia64; then
      # On IA64, the linker does run time linking by default, so we don't
      # have to do anything special.
      aix_use_runtimelinking=no
      exp_sym_flag='-Bexport'
      no_entry_flag=""
    else
      aix_use_runtimelinking=no

      # Test if we are trying to use run time linking or normal
      # AIX style linking. If -brtl is somewhere in LDFLAGS, we
      # need to do runtime linking.
      case $host_os in aix4.[23]|aix4.[23].*|aix5*)
	for ld_flag in $LDFLAGS; do
	  case $ld_flag in
	  *-brtl*)
	    aix_use_runtimelinking=yes
	    break
	    ;;
	  esac
	done
	;;
      esac

      exp_sym_flag='-bexport'
      no_entry_flag='-bnoentry'
    fi

    # When large executables or shared objects are built, AIX ld can
    # have problems creating the table of contents.  If linking a library
    # or program results in "error TOC overflow" add -mminimal-toc to
    # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
    # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

    archive_cmds_CXX=''
    hardcode_direct_CXX=yes
    hardcode_libdir_separator_CXX=':'
    link_all_deplibs_CXX=yes

    if test "$GXX" = yes; then
      case $host_os in aix4.[012]|aix4.[012].*)
      # We only want to do this on AIX 4.2 and lower, the check
      # below for broken collect2 doesn't work under 4.3+
	collect2name=`${CC} -print-prog-name=collect2`
	if test -f "$collect2name" && \
	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	then
	  # We have reworked collect2
	  hardcode_direct_CXX=yes
	else
	  # We have old collect2
	  hardcode_direct_CXX=unsupported
	  # It fails to find uninstalled libraries when the uninstalled
	  # path is not listed in the libpath.  Setting hardcode_minus_L
	  # to unsupported forces relinking
	  hardcode_minus_L_CXX=yes
	  hardcode_libdir_flag_spec_CXX='-L$libdir'
	  hardcode_libdir_separator_CXX=
	fi
	;;
      esac
      shared_flag='-shared'
      if test "$aix_use_runtimelinking" = yes; then
	shared_flag="$shared_flag "'${wl}-G'
      fi
    else
      # not using gcc
      if test "$host_cpu" = ia64; then
	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
	# chokes on -Wl,-G. The following line is correct:
	shared_flag='-G'
      else
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag='${wl}-G'
	else
	  shared_flag='${wl}-bM:SRE'
	fi
      fi
    fi

    # It seems that -bexpall does not export symbols beginning with
    # underscore (_), so it is better to generate a list of symbols to export.
    always_export_symbols_CXX=yes
    if test "$aix_use_runtimelinking" = yes; then
      # Warning - without using the other runtime loading flags (-brtl),
      # -berok will link without error, but may produce a broken library.
      allow_undefined_flag_CXX='-berok'
      # Determine the default libpath from the value encoded in an empty executable.
      cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

      hardcode_libdir_flag_spec_CXX='${wl}-blibpath:$libdir:'"$aix_libpath"

      archive_expsym_cmds_CXX="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
     else
      if test "$host_cpu" = ia64; then
	hardcode_libdir_flag_spec_CXX='${wl}-R $libdir:/usr/lib:/lib'
	allow_undefined_flag_CXX="-z nodefs"
	archive_expsym_cmds_CXX="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
      else
	# Determine the default libpath from the value encoded in an empty executable.
	cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_cxx_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

	hardcode_libdir_flag_spec_CXX='${wl}-blibpath:$libdir:'"$aix_libpath"
	# Warning - without using the other run time loading flags,
	# -berok will link without error, but may produce a broken library.
	no_undefined_flag_CXX=' ${wl}-bernotok'
	allow_undefined_flag_CXX=' ${wl}-berok'
	# Exported symbols can be pulled into shared objects from archives
	whole_archive_flag_spec_CXX='$convenience'
	archive_cmds_need_lc_CXX=yes
	# This is similar to how AIX traditionally builds its shared libraries.
	archive_expsym_cmds_CXX="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
      fi
    fi
    ;;

  beos*)
    if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
      allow_undefined_flag_CXX=unsupported
      # Joseph Beckenbach <jrb3@best.com> says some releases of gcc
      # support --undefined.  This deserves some investigation.  FIXME
      archive_cmds_CXX='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
    else
      ld_shlibs_CXX=no
    fi
    ;;

  chorus*)
    case $cc_basename in
      *)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
    esac
    ;;

  cygwin* | mingw* | pw32*)
    # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, CXX) is actually meaningless,
    # as there is no search path for DLLs.
    hardcode_libdir_flag_spec_CXX='-L$libdir'
    allow_undefined_flag_CXX=unsupported
    always_export_symbols_CXX=no
    enable_shared_with_static_runtimes_CXX=yes

    if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
      archive_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      # If the export-symbols file already is a .def file (1st line
      # is EXPORTS), use it as is; otherwise, prepend...
      archive_expsym_cmds_CXX='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	cp $export_symbols $output_objdir/$soname.def;
      else
	echo EXPORTS > $output_objdir/$soname.def;
	cat $export_symbols >> $output_objdir/$soname.def;
      fi~
      $CC -shared -nostdlib $output_objdir/$soname.def $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
    else
      ld_shlibs_CXX=no
    fi
  ;;
      darwin* | rhapsody*)
        case $host_os in
        rhapsody* | darwin1.[012])
         allow_undefined_flag_CXX='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           allow_undefined_flag_CXX='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[012])
               allow_undefined_flag_CXX='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               allow_undefined_flag_CXX='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
        esac
      archive_cmds_need_lc_CXX=no
      hardcode_direct_CXX=no
      hardcode_automatic_CXX=yes
      hardcode_shlibpath_var_CXX=unsupported
      whole_archive_flag_spec_CXX=''
      link_all_deplibs_CXX=yes

    if test "$GXX" = yes ; then
      lt_int_apple_cc_single_mod=no
      output_verbose_link_cmd='echo'
      if $CC -dumpspecs 2>&1 | $EGREP 'single_module' >/dev/null ; then
       lt_int_apple_cc_single_mod=yes
      fi
      if test "X$lt_int_apple_cc_single_mod" = Xyes ; then
       archive_cmds_CXX='$CC -dynamiclib -single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      else
          archive_cmds_CXX='$CC -r -keep_private_externs -nostdlib -o ${lib}-master.o $libobjs~$CC -dynamiclib $allow_undefined_flag -o $lib ${lib}-master.o $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
        fi
        module_cmds_CXX='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
        # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
          if test "X$lt_int_apple_cc_single_mod" = Xyes ; then
            archive_expsym_cmds_CXX='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib -single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          else
            archive_expsym_cmds_CXX='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -r -keep_private_externs -nostdlib -o ${lib}-master.o $libobjs~$CC -dynamiclib $allow_undefined_flag -o $lib ${lib}-master.o $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          fi
            module_expsym_cmds_CXX='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
          archive_cmds_CXX='$CC -qmkshrobj ${wl}-single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
          module_cmds_CXX='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
          archive_expsym_cmds_CXX='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj ${wl}-single_module $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          module_expsym_cmds_CXX='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         ld_shlibs_CXX=no
          ;;
      esac
      fi
        ;;

  dgux*)
    case $cc_basename in
      ec++*)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      ghcx*)
	# Green Hills C++ Compiler
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      *)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
    esac
    ;;
  freebsd[12]*)
    # C++ shared libraries reported to be fairly broken before switch to ELF
    ld_shlibs_CXX=no
    ;;
  freebsd-elf*)
    archive_cmds_need_lc_CXX=no
    ;;
  freebsd* | kfreebsd*-gnu | dragonfly*)
    # FreeBSD 3 and later use GNU C++ and GNU ld with standard ELF
    # conventions
    ld_shlibs_CXX=yes
    ;;
  gnu*)
    ;;
  hpux9*)
    hardcode_libdir_flag_spec_CXX='${wl}+b ${wl}$libdir'
    hardcode_libdir_separator_CXX=:
    export_dynamic_flag_spec_CXX='${wl}-E'
    hardcode_direct_CXX=yes
    hardcode_minus_L_CXX=yes # Not in the search PATH,
				# but as the default
				# location of the library.

    case $cc_basename in
    CC*)
      # FIXME: insert proper C++ library support
      ld_shlibs_CXX=no
      ;;
    aCC*)
      archive_cmds_CXX='$rm $output_objdir/$soname~$CC -b ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      # Commands to make compiler produce verbose output that lists
      # what "hidden" libraries, object files and flags are used when
      # linking a shared library.
      #
      # There doesn't appear to be a way to prevent this compiler from
      # explicitly linking system object files so we need to strip them
      # from the output so that they don't get included in the library
      # dependencies.
      output_verbose_link_cmd='templist=`($CC -b $CFLAGS -v conftest.$objext 2>&1) | grep "[-]L"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
      ;;
    *)
      if test "$GXX" = yes; then
        archive_cmds_CXX='$rm $output_objdir/$soname~$CC -shared -nostdlib -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
        # FIXME: insert proper C++ library support
        ld_shlibs_CXX=no
      fi
      ;;
    esac
    ;;
  hpux10*|hpux11*)
    if test $with_gnu_ld = no; then
      hardcode_libdir_flag_spec_CXX='${wl}+b ${wl}$libdir'
      hardcode_libdir_separator_CXX=:

      case $host_cpu in
      hppa*64*|ia64*)
	hardcode_libdir_flag_spec_ld_CXX='+b $libdir'
        ;;
      *)
	export_dynamic_flag_spec_CXX='${wl}-E'
        ;;
      esac
    fi
    case $host_cpu in
    hppa*64*|ia64*)
      hardcode_direct_CXX=no
      hardcode_shlibpath_var_CXX=no
      ;;
    *)
      hardcode_direct_CXX=yes
      hardcode_minus_L_CXX=yes # Not in the search PATH,
					      # but as the default
					      # location of the library.
      ;;
    esac

    case $cc_basename in
      CC*)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      aCC*)
	case $host_cpu in
	hppa*64*)
	  archive_cmds_CXX='$CC -b ${wl}+h ${wl}$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds_CXX='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	*)
	  archive_cmds_CXX='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	  ;;
	esac
	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`($CC -b $CFLAGS -v conftest.$objext 2>&1) | grep "\-L"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes; then
	  if test $with_gnu_ld = no; then
	    case $host_cpu in
	    hppa*64*)
	      archive_cmds_CXX='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    ia64*)
	      archive_cmds_CXX='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    *)
	      archive_cmds_CXX='$CC -shared -nostdlib -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	      ;;
	    esac
	  fi
	else
	  # FIXME: insert proper C++ library support
	  ld_shlibs_CXX=no
	fi
	;;
    esac
    ;;
  interix3*)
    hardcode_direct_CXX=no
    hardcode_shlibpath_var_CXX=no
    hardcode_libdir_flag_spec_CXX='${wl}-rpath,$libdir'
    export_dynamic_flag_spec_CXX='${wl}-E'
    # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
    # Instead, shared libraries are loaded at an image base (0x10000000 by
    # default) and relocated if they conflict, which is a slow very memory
    # consuming and fragmenting process.  To avoid this, we pick a random,
    # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
    # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
    archive_cmds_CXX='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
    archive_expsym_cmds_CXX='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
    ;;
  irix5* | irix6*)
    case $cc_basename in
      CC*)
	# SGI C++
	archive_cmds_CXX='$CC -shared -all -multigot $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'

	# Archives containing C++ object files must be created using
	# "CC -ar", where "CC" is the IRIX C++ compiler.  This is
	# necessary to make sure instantiated templates are included
	# in the archive.
	old_archive_cmds_CXX='$CC -ar -WR,-u -o $oldlib $oldobjs'
	;;
      *)
	if test "$GXX" = yes; then
	  if test "$with_gnu_ld" = no; then
	    archive_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	  else
	    archive_cmds_CXX='$CC -shared -nostdlib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` -o $lib'
	  fi
	fi
	link_all_deplibs_CXX=yes
	;;
    esac
    hardcode_libdir_flag_spec_CXX='${wl}-rpath ${wl}$libdir'
    hardcode_libdir_separator_CXX=:
    ;;
  linux*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	archive_cmds_CXX='tempext=`echo $shared_ext | $SED -e '\''s/\([^()0-9A-Za-z{}]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'
	archive_expsym_cmds_CXX='tempext=`echo $shared_ext | $SED -e '\''s/\([^()0-9A-Za-z{}]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib ${wl}-retain-symbols-file,$export_symbols; mv \$templib $lib'
	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC $CFLAGS -v conftest.$objext -o libconftest$shared_ext 2>&1 | grep "ld"`; rm -f libconftest$shared_ext; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'

	hardcode_libdir_flag_spec_CXX='${wl}--rpath,$libdir'
	export_dynamic_flag_spec_CXX='${wl}--export-dynamic'

	# Archives containing C++ object files must be created using
	# "CC -Bstatic", where "CC" is the KAI C++ compiler.
	old_archive_cmds_CXX='$CC -Bstatic -o $oldlib $oldobjs'
	;;
      icpc*)
	# Intel C++
	with_gnu_ld=yes
	# version 8.0 and above of icpc choke on multiply defined symbols
	# if we add $predep_objects and $postdep_objects, however 7.1 and
	# earlier do not add the objects themselves.
	case `$CC -V 2>&1` in
	*"Version 7."*)
  	  archive_cmds_CXX='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
  	  archive_expsym_cmds_CXX='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
	  ;;
	*)  # Version 8.0 or newer
	  tmp_idyn=
	  case $host_cpu in
	    ia64*) tmp_idyn=' -i_dynamic';;
	  esac
  	  archive_cmds_CXX='$CC -shared'"$tmp_idyn"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	  archive_expsym_cmds_CXX='$CC -shared'"$tmp_idyn"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
	  ;;
	esac
	archive_cmds_need_lc_CXX=no
	hardcode_libdir_flag_spec_CXX='${wl}-rpath,$libdir'
	export_dynamic_flag_spec_CXX='${wl}--export-dynamic'
	whole_archive_flag_spec_CXX='${wl}--whole-archive$convenience ${wl}--no-whole-archive'
	;;
      pgCC*)
        # Portland Group C++ compiler
	archive_cmds_CXX='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname -o $lib'
  	archive_expsym_cmds_CXX='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname ${wl}-retain-symbols-file ${wl}$export_symbols -o $lib'

	hardcode_libdir_flag_spec_CXX='${wl}--rpath ${wl}$libdir'
	export_dynamic_flag_spec_CXX='${wl}--export-dynamic'
	whole_archive_flag_spec_CXX='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
        ;;
      cxx*)
	# Compaq C++
	archive_cmds_CXX='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_CXX='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $wl$soname  -o $lib ${wl}-retain-symbols-file $wl$export_symbols'

	runpath_var=LD_RUN_PATH
	hardcode_libdir_flag_spec_CXX='-rpath $libdir'
	hardcode_libdir_separator_CXX=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld .*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
    esac
    ;;
  lynxos*)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
  m88k*)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
  mvs*)
    case $cc_basename in
      cxx*)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      *)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
    esac
    ;;
  netbsd*)
    if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
      archive_cmds_CXX='$LD -Bshareable  -o $lib $predep_objects $libobjs $deplibs $postdep_objects $linker_flags'
      wlarc=
      hardcode_libdir_flag_spec_CXX='-R$libdir'
      hardcode_direct_CXX=yes
      hardcode_shlibpath_var_CXX=no
    fi
    # Workaround some broken pre-1.5 toolchains
    output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep conftest.$objext | $SED -e "s:-lgcc -lc -lgcc::"'
    ;;
  openbsd2*)
    # C++ shared libraries are fairly broken
    ld_shlibs_CXX=no
    ;;
  openbsd*)
    hardcode_direct_CXX=yes
    hardcode_shlibpath_var_CXX=no
    archive_cmds_CXX='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -o $lib'
    hardcode_libdir_flag_spec_CXX='${wl}-rpath,$libdir'
    if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
      archive_expsym_cmds_CXX='$CC -shared $pic_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-retain-symbols-file,$export_symbols -o $lib'
      export_dynamic_flag_spec_CXX='${wl}-E'
      whole_archive_flag_spec_CXX="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
    fi
    output_verbose_link_cmd='echo'
    ;;
  osf3*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	archive_cmds_CXX='tempext=`echo $shared_ext | $SED -e '\''s/\([^()0-9A-Za-z{}]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'

	hardcode_libdir_flag_spec_CXX='${wl}-rpath,$libdir'
	hardcode_libdir_separator_CXX=:

	# Archives containing C++ object files must be created using
	# "CC -Bstatic", where "CC" is the KAI C++ compiler.
	old_archive_cmds_CXX='$CC -Bstatic -o $oldlib $oldobjs'

	;;
      RCC*)
	# Rational C++ 2.4.1
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      cxx*)
	allow_undefined_flag_CXX=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds_CXX='$CC -shared${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname $soname `test -n "$verstring" && echo ${wl}-set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'

	hardcode_libdir_flag_spec_CXX='${wl}-rpath ${wl}$libdir'
	hardcode_libdir_separator_CXX=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld" | grep -v "ld:"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld.*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  allow_undefined_flag_CXX=' ${wl}-expect_unresolved ${wl}\*'
	  archive_cmds_CXX='$CC -shared -nostdlib ${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'

	  hardcode_libdir_flag_spec_CXX='${wl}-rpath ${wl}$libdir'
	  hardcode_libdir_separator_CXX=:

	  # Commands to make compiler produce verbose output that lists
	  # what "hidden" libraries, object files and flags are used when
	  # linking a shared library.
	  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

	else
	  # FIXME: insert proper C++ library support
	  ld_shlibs_CXX=no
	fi
	;;
    esac
    ;;
  osf4* | osf5*)
    case $cc_basename in
      KCC*)
	# Kuck and Associates, Inc. (KAI) C++ Compiler

	# KCC will only create a shared library if the output file
	# ends with ".so" (or ".sl" for HP-UX), so rename the library
	# to its proper name (with version) after linking.
	archive_cmds_CXX='tempext=`echo $shared_ext | $SED -e '\''s/\([^()0-9A-Za-z{}]\)/\\\\\1/g'\''`; templib=`echo $lib | $SED -e "s/\${tempext}\..*/.so/"`; $CC $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags --soname $soname -o \$templib; mv \$templib $lib'

	hardcode_libdir_flag_spec_CXX='${wl}-rpath,$libdir'
	hardcode_libdir_separator_CXX=:

	# Archives containing C++ object files must be created using
	# the KAI C++ compiler.
	old_archive_cmds_CXX='$CC -o $oldlib $oldobjs'
	;;
      RCC*)
	# Rational C++ 2.4.1
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      cxx*)
	allow_undefined_flag_CXX=' -expect_unresolved \*'
	archive_cmds_CXX='$CC -shared${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	archive_expsym_cmds_CXX='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done~
	  echo "-hidden">> $lib.exp~
	  $CC -shared$allow_undefined_flag $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags -msym -soname $soname -Wl,-input -Wl,$lib.exp  `test -n "$verstring" && echo -set_version	$verstring` -update_registry ${output_objdir}/so_locations -o $lib~
	  $rm $lib.exp'

	hardcode_libdir_flag_spec_CXX='-rpath $libdir'
	hardcode_libdir_separator_CXX=:

	# Commands to make compiler produce verbose output that lists
	# what "hidden" libraries, object files and flags are used when
	# linking a shared library.
	#
	# There doesn't appear to be a way to prevent this compiler from
	# explicitly linking system object files so we need to strip them
	# from the output so that they don't get included in the library
	# dependencies.
	output_verbose_link_cmd='templist=`$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "ld" | grep -v "ld:"`; templist=`echo $templist | $SED "s/\(^.*ld.*\)\( .*ld.*$\)/\1/"`; list=""; for z in $templist; do case $z in conftest.$objext) list="$list $z";; *.$objext);; *) list="$list $z";;esac; done; echo $list'
	;;
      *)
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  allow_undefined_flag_CXX=' ${wl}-expect_unresolved ${wl}\*'
	 archive_cmds_CXX='$CC -shared -nostdlib ${allow_undefined_flag} $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'

	  hardcode_libdir_flag_spec_CXX='${wl}-rpath ${wl}$libdir'
	  hardcode_libdir_separator_CXX=:

	  # Commands to make compiler produce verbose output that lists
	  # what "hidden" libraries, object files and flags are used when
	  # linking a shared library.
	  output_verbose_link_cmd='$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep "\-L"'

	else
	  # FIXME: insert proper C++ library support
	  ld_shlibs_CXX=no
	fi
	;;
    esac
    ;;
  psos*)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
  sunos4*)
    case $cc_basename in
      CC*)
	# Sun C++ 4.x
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      lcc*)
	# Lucid
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      *)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
    esac
    ;;
  solaris*)
    case $cc_basename in
      CC*)
	# Sun C++ 4.2, 5.x and Centerline C++
        archive_cmds_need_lc_CXX=yes
	no_undefined_flag_CXX=' -zdefs'
	archive_cmds_CXX='$CC -G${allow_undefined_flag}  -h$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags'
	archive_expsym_cmds_CXX='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	$CC -G${allow_undefined_flag}  ${wl}-M ${wl}$lib.exp -h$soname -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	hardcode_libdir_flag_spec_CXX='-R$libdir'
	hardcode_shlibpath_var_CXX=no
	case $host_os in
	  solaris2.[0-5] | solaris2.[0-5].*) ;;
	  *)
	    # The C++ compiler is used as linker so we must use $wl
	    # flag to pass the commands to the underlying system
	    # linker. We must also pass each convience library through
	    # to the system linker between allextract/defaultextract.
	    # The C++ compiler will combine linker options so we
	    # cannot just pass the convience library names through
	    # without $wl.
	    # Supported since Solaris 2.6 (maybe 2.5.1?)
	    whole_archive_flag_spec_CXX='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract'
	    ;;
	esac
	link_all_deplibs_CXX=yes

	output_verbose_link_cmd='echo'

	# Archives containing C++ object files must be created using
	# "CC -xar", where "CC" is the Sun C++ compiler.  This is
	# necessary to make sure instantiated templates are included
	# in the archive.
	old_archive_cmds_CXX='$CC -xar -o $oldlib $oldobjs'
	;;
      gcx*)
	# Green Hills C++ Compiler
	archive_cmds_CXX='$CC -shared $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'

	# The C++ compiler must be used to create the archive.
	old_archive_cmds_CXX='$CC $LDFLAGS -archive -o $oldlib $oldobjs'
	;;
      *)
	# GNU C++ compiler with Solaris linker
	if test "$GXX" = yes && test "$with_gnu_ld" = no; then
	  no_undefined_flag_CXX=' ${wl}-z ${wl}defs'
	  if $CC --version | grep -v '^2\.7' > /dev/null; then
	    archive_cmds_CXX='$CC -shared -nostdlib $LDFLAGS $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'
	    archive_expsym_cmds_CXX='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
		$CC -shared -nostdlib ${wl}-M $wl$lib.exp -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	    # Commands to make compiler produce verbose output that lists
	    # what "hidden" libraries, object files and flags are used when
	    # linking a shared library.
	    output_verbose_link_cmd="$CC -shared $CFLAGS -v conftest.$objext 2>&1 | grep \"\-L\""
	  else
	    # g++ 2.7 appears to require `-G' NOT `-shared' on this
	    # platform.
	    archive_cmds_CXX='$CC -G -nostdlib $LDFLAGS $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags ${wl}-h $wl$soname -o $lib'
	    archive_expsym_cmds_CXX='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
		$CC -G -nostdlib ${wl}-M $wl$lib.exp -o $lib $predep_objects $libobjs $deplibs $postdep_objects $compiler_flags~$rm $lib.exp'

	    # Commands to make compiler produce verbose output that lists
	    # what "hidden" libraries, object files and flags are used when
	    # linking a shared library.
	    output_verbose_link_cmd="$CC -G $CFLAGS -v conftest.$objext 2>&1 | grep \"\-L\""
	  fi

	  hardcode_libdir_flag_spec_CXX='${wl}-R $wl$libdir'
	fi
	;;
    esac
    ;;
  sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[01].[10]* | unixware7* | sco3.2v5.0.[024]*)
    no_undefined_flag_CXX='${wl}-z,text'
    archive_cmds_need_lc_CXX=no
    hardcode_shlibpath_var_CXX=no
    runpath_var='LD_RUN_PATH'

    case $cc_basename in
      CC*)
	archive_cmds_CXX='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_CXX='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
      *)
	archive_cmds_CXX='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_CXX='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
    esac
    ;;
  sysv5* | sco3.2v5* | sco5v6*)
    # Note: We can NOT use -z defs as we might desire, because we do not
    # link with -lc, and that would cause any symbols used from libc to
    # always be unresolved, which means just about no library would
    # ever link correctly.  If we're not using GNU ld we use -z text
    # though, which does catch some bad symbols but isn't as heavy-handed
    # as -z defs.
    # For security reasons, it is highly recommended that you always
    # use absolute paths for naming shared libraries, and exclude the
    # DT_RUNPATH tag from executables and libraries.  But doing so
    # requires that you compile everything twice, which is a pain.
    # So that behaviour is only enabled if SCOABSPATH is set to a
    # non-empty value in the environment.  Most likely only useful for
    # creating official distributions of packages.
    # This is a hack until libtool officially supports absolute path
    # names for shared libraries.
    no_undefined_flag_CXX='${wl}-z,text'
    allow_undefined_flag_CXX='${wl}-z,nodefs'
    archive_cmds_need_lc_CXX=no
    hardcode_shlibpath_var_CXX=no
    hardcode_libdir_flag_spec_CXX='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
    hardcode_libdir_separator_CXX=':'
    link_all_deplibs_CXX=yes
    export_dynamic_flag_spec_CXX='${wl}-Bexport'
    runpath_var='LD_RUN_PATH'

    case $cc_basename in
      CC*)
	archive_cmds_CXX='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_CXX='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
      *)
	archive_cmds_CXX='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_CXX='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	;;
    esac
    ;;
  tandem*)
    case $cc_basename in
      NCC*)
	# NonStop-UX NCC 3.20
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
      *)
	# FIXME: insert proper C++ library support
	ld_shlibs_CXX=no
	;;
    esac
    ;;
  vxworks*)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
  *)
    # FIXME: insert proper C++ library support
    ld_shlibs_CXX=no
    ;;
esac
{ echo "$as_me:$LINENO: result: $ld_shlibs_CXX" >&5
echo "${ECHO_T}$ld_shlibs_CXX" >&6; }
test "$ld_shlibs_CXX" = no && can_build_shared=no

GCC_CXX="$GXX"
LD_CXX="$LD"


cat > conftest.$ac_ext <<EOF
class Foo
{
public:
  Foo (void) { a = 0; }
private:
  int a;
};
EOF

if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; then
  # Parse the compiler output and extract the necessary
  # objects, libraries and library flags.

  # Sentinel used to keep track of whether or not we are before
  # the conftest object file.
  pre_test_object_deps_done=no

  # The `*' in the case matches for architectures that use `case' in
  # $output_verbose_cmd can trigger glob expansion during the loop
  # eval without this substitution.
  output_verbose_link_cmd=`$echo "X$output_verbose_link_cmd" | $Xsed -e "$no_glob_subst"`

  for p in `eval $output_verbose_link_cmd`; do
    case $p in

    -L* | -R* | -l*)
       # Some compilers place space between "-{L,R}" and the path.
       # Remove the space.
       if test $p = "-L" \
	  || test $p = "-R"; then
	 prev=$p
	 continue
       else
	 prev=
       fi

       if test "$pre_test_object_deps_done" = no; then
	 case $p in
	 -L* | -R*)
	   # Internal compiler library paths should come after those
	   # provided the user.  The postdeps already come after the
	   # user supplied libs so there is no need to process them.
	   if test -z "$compiler_lib_search_path_CXX"; then
	     compiler_lib_search_path_CXX="${prev}${p}"
	   else
	     compiler_lib_search_path_CXX="${compiler_lib_search_path_CXX} ${prev}${p}"
	   fi
	   ;;
	 # The "-l" case would never come before the object being
	 # linked, so don't bother handling this case.
	 esac
       else
	 if test -z "$postdeps_CXX"; then
	   postdeps_CXX="${prev}${p}"
	 else
	   postdeps_CXX="${postdeps_CXX} ${prev}${p}"
	 fi
       fi
       ;;

    *.$objext)
       # This assumes that the test object file only shows up
       # once in the compiler output.
       if test "$p" = "conftest.$objext"; then
	 pre_test_object_deps_done=yes
	 continue
       fi

       if test "$pre_test_object_deps_done" = no; then
	 if test -z "$predep_objects_CXX"; then
	   predep_objects_CXX="$p"
	 else
	   predep_objects_CXX="$predep_objects_CXX $p"
	 fi
       else
	 if test -z "$postdep_objects_CXX"; then
	   postdep_objects_CXX="$p"
	 else
	   postdep_objects_CXX="$postdep_objects_CXX $p"
	 fi
       fi
       ;;

    *) ;; # Ignore the rest.

    esac
  done

  # Clean up.
  rm -f a.out a.exe
else
  echo "libtool.m4: error: problem compiling CXX test program"
fi

$rm -f confest.$objext

# PORTME: override above test on systems where it is broken
case $host_os in
interix3*)
  # Interix 3.5 installs completely hosed .la files for C++, so rather than
  # hack all around it, let's just trust "g++" to DTRT.
  predep_objects_CXX=
  postdep_objects_CXX=
  postdeps_CXX=
  ;;

solaris*)
  case $cc_basename in
  CC*)
    # Adding this requires a known-good setup of shared libraries for
    # Sun compiler versions before 5.6, else PIC objects from an old
    # archive will be linked into the output, leading to subtle bugs.
    postdeps_CXX='-lCstd -lCrun'
    ;;
  esac
  ;;
esac


case " $postdeps_CXX " in
*" -lc "*) archive_cmds_need_lc_CXX=no ;;
esac

lt_prog_compiler_wl_CXX=
lt_prog_compiler_pic_CXX=
lt_prog_compiler_static_CXX=

{ echo "$as_me:$LINENO: checking for $compiler option to produce PIC" >&5
echo $ECHO_N "checking for $compiler option to produce PIC... $ECHO_C" >&6; }

  # C++ specific cases for pic, static, wl, etc.
  if test "$GXX" = yes; then
    lt_prog_compiler_wl_CXX='-Wl,'
    lt_prog_compiler_static_CXX='-static'

    case $host_os in
    aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static_CXX='-Bstatic'
      fi
      ;;
    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      lt_prog_compiler_pic_CXX='-m68020 -resident32 -malways-restore-a4'
      ;;
    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;
    mingw* | os2* | pw32*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic_CXX='-DDLL_EXPORT'
      ;;
    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      lt_prog_compiler_pic_CXX='-fno-common'
      ;;
    *djgpp*)
      # DJGPP does not support shared libraries at all
      lt_prog_compiler_pic_CXX=
      ;;
    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;
    sysv4*MP*)
      if test -d /usr/nec; then
	lt_prog_compiler_pic_CXX=-Kconform_pic
      fi
      ;;
    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	;;
      *)
	lt_prog_compiler_pic_CXX='-fPIC'
	;;
      esac
      ;;
    *)
      lt_prog_compiler_pic_CXX='-fPIC'
      ;;
    esac
  else
    case $host_os in
      aix4* | aix5*)
	# All AIX code is PIC.
	if test "$host_cpu" = ia64; then
	  # AIX 5 now supports IA64 processor
	  lt_prog_compiler_static_CXX='-Bstatic'
	else
	  lt_prog_compiler_static_CXX='-bnso -bI:/lib/syscalls.exp'
	fi
	;;
      chorus*)
	case $cc_basename in
	cxch68*)
	  # Green Hills C++ Compiler
	  # _LT_AC_TAGVAR(lt_prog_compiler_static, CXX)="--no_auto_instantiation -u __main -u __premain -u _abort -r $COOL_DIR/lib/libOrb.a $MVME_DIR/lib/CC/libC.a $MVME_DIR/lib/classix/libcx.s.a"
	  ;;
	esac
	;;
       darwin*)
         # PIC is the default on this platform
         # Common symbols not allowed in MH_DYLIB files
         case $cc_basename in
           xlc*)
           lt_prog_compiler_pic_CXX='-qnocommon'
           lt_prog_compiler_wl_CXX='-Wl,'
           ;;
         esac
       ;;
      dgux*)
	case $cc_basename in
	  ec++*)
	    lt_prog_compiler_pic_CXX='-KPIC'
	    ;;
	  ghcx*)
	    # Green Hills C++ Compiler
	    lt_prog_compiler_pic_CXX='-pic'
	    ;;
	  *)
	    ;;
	esac
	;;
      freebsd* | kfreebsd*-gnu | dragonfly*)
	# FreeBSD uses GNU C++
	;;
      hpux9* | hpux10* | hpux11*)
	case $cc_basename in
	  CC*)
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_static_CXX='${wl}-a ${wl}archive'
	    if test "$host_cpu" != ia64; then
	      lt_prog_compiler_pic_CXX='+Z'
	    fi
	    ;;
	  aCC*)
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_static_CXX='${wl}-a ${wl}archive'
	    case $host_cpu in
	    hppa*64*|ia64*)
	      # +Z the default
	      ;;
	    *)
	      lt_prog_compiler_pic_CXX='+Z'
	      ;;
	    esac
	    ;;
	  *)
	    ;;
	esac
	;;
      interix*)
	# This is c89, which is MS Visual C++ (no shared libs)
	# Anyone wants to do a port?
	;;
      irix5* | irix6* | nonstopux*)
	case $cc_basename in
	  CC*)
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_static_CXX='-non_shared'
	    # CC pic flag -KPIC is the default.
	    ;;
	  *)
	    ;;
	esac
	;;
      linux*)
	case $cc_basename in
	  KCC*)
	    # KAI C++ Compiler
	    lt_prog_compiler_wl_CXX='--backend -Wl,'
	    lt_prog_compiler_pic_CXX='-fPIC'
	    ;;
	  icpc* | ecpc*)
	    # Intel C++
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_pic_CXX='-KPIC'
	    lt_prog_compiler_static_CXX='-static'
	    ;;
	  pgCC*)
	    # Portland Group C++ compiler.
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_pic_CXX='-fpic'
	    lt_prog_compiler_static_CXX='-Bstatic'
	    ;;
	  cxx*)
	    # Compaq C++
	    # Make sure the PIC flag is empty.  It appears that all Alpha
	    # Linux and Compaq Tru64 Unix objects are PIC.
	    lt_prog_compiler_pic_CXX=
	    lt_prog_compiler_static_CXX='-non_shared'
	    ;;
	  *)
	    ;;
	esac
	;;
      lynxos*)
	;;
      m88k*)
	;;
      mvs*)
	case $cc_basename in
	  cxx*)
	    lt_prog_compiler_pic_CXX='-W c,exportall'
	    ;;
	  *)
	    ;;
	esac
	;;
      netbsd*)
	;;
      osf3* | osf4* | osf5*)
	case $cc_basename in
	  KCC*)
	    lt_prog_compiler_wl_CXX='--backend -Wl,'
	    ;;
	  RCC*)
	    # Rational C++ 2.4.1
	    lt_prog_compiler_pic_CXX='-pic'
	    ;;
	  cxx*)
	    # Digital/Compaq C++
	    lt_prog_compiler_wl_CXX='-Wl,'
	    # Make sure the PIC flag is empty.  It appears that all Alpha
	    # Linux and Compaq Tru64 Unix objects are PIC.
	    lt_prog_compiler_pic_CXX=
	    lt_prog_compiler_static_CXX='-non_shared'
	    ;;
	  *)
	    ;;
	esac
	;;
      psos*)
	;;
      solaris*)
	case $cc_basename in
	  CC*)
	    # Sun C++ 4.2, 5.x and Centerline C++
	    lt_prog_compiler_pic_CXX='-KPIC'
	    lt_prog_compiler_static_CXX='-Bstatic'
	    lt_prog_compiler_wl_CXX='-Qoption ld '
	    ;;
	  gcx*)
	    # Green Hills C++ Compiler
	    lt_prog_compiler_pic_CXX='-PIC'
	    ;;
	  *)
	    ;;
	esac
	;;
      sunos4*)
	case $cc_basename in
	  CC*)
	    # Sun C++ 4.x
	    lt_prog_compiler_pic_CXX='-pic'
	    lt_prog_compiler_static_CXX='-Bstatic'
	    ;;
	  lcc*)
	    # Lucid
	    lt_prog_compiler_pic_CXX='-pic'
	    ;;
	  *)
	    ;;
	esac
	;;
      tandem*)
	case $cc_basename in
	  NCC*)
	    # NonStop-UX NCC 3.20
	    lt_prog_compiler_pic_CXX='-KPIC'
	    ;;
	  *)
	    ;;
	esac
	;;
      sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
	case $cc_basename in
	  CC*)
	    lt_prog_compiler_wl_CXX='-Wl,'
	    lt_prog_compiler_pic_CXX='-KPIC'
	    lt_prog_compiler_static_CXX='-Bstatic'
	    ;;
	esac
	;;
      vxworks*)
	;;
      *)
	lt_prog_compiler_can_build_shared_CXX=no
	;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_CXX" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_CXX" >&6; }

#
# Check to make sure the PIC flag actually works.
#
if test -n "$lt_prog_compiler_pic_CXX"; then

{ echo "$as_me:$LINENO: checking if $compiler PIC flag $lt_prog_compiler_pic_CXX works" >&5
echo $ECHO_N "checking if $compiler PIC flag $lt_prog_compiler_pic_CXX works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_pic_works_CXX+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_pic_works_CXX=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="$lt_prog_compiler_pic_CXX -DPIC"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:12259: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:12263: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_prog_compiler_pic_works_CXX=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_works_CXX" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_works_CXX" >&6; }

if test x"$lt_prog_compiler_pic_works_CXX" = xyes; then
    case $lt_prog_compiler_pic_CXX in
     "" | " "*) ;;
     *) lt_prog_compiler_pic_CXX=" $lt_prog_compiler_pic_CXX" ;;
     esac
else
    lt_prog_compiler_pic_CXX=
     lt_prog_compiler_can_build_shared_CXX=no
fi

fi
case $host_os in
  # For platforms which do not support PIC, -DPIC is meaningless:
  *djgpp*)
    lt_prog_compiler_pic_CXX=
    ;;
  *)
    lt_prog_compiler_pic_CXX="$lt_prog_compiler_pic_CXX -DPIC"
    ;;
esac

#
# Check to make sure the static flag actually works.
#
wl=$lt_prog_compiler_wl_CXX eval lt_tmp_static_flag=\"$lt_prog_compiler_static_CXX\"
{ echo "$as_me:$LINENO: checking if $compiler static flag $lt_tmp_static_flag works" >&5
echo $ECHO_N "checking if $compiler static flag $lt_tmp_static_flag works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_static_works_CXX+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_static_works_CXX=no
   save_LDFLAGS="$LDFLAGS"
   LDFLAGS="$LDFLAGS $lt_tmp_static_flag"
   printf "$lt_simple_link_test_code" > conftest.$ac_ext
   if (eval $ac_link 2>conftest.err) && test -s conftest$ac_exeext; then
     # The linker can only warn and ignore the option if not recognized
     # So say no if there are warnings
     if test -s conftest.err; then
       # Append any errors to the config.log.
       cat conftest.err 1>&5
       $echo "X$_lt_linker_boilerplate" | $Xsed -e '/^$/d' > conftest.exp
       $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
       if diff conftest.exp conftest.er2 >/dev/null; then
         lt_prog_compiler_static_works_CXX=yes
       fi
     else
       lt_prog_compiler_static_works_CXX=yes
     fi
   fi
   $rm conftest*
   LDFLAGS="$save_LDFLAGS"

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_static_works_CXX" >&5
echo "${ECHO_T}$lt_prog_compiler_static_works_CXX" >&6; }

if test x"$lt_prog_compiler_static_works_CXX" = xyes; then
    :
else
    lt_prog_compiler_static_CXX=
fi


{ echo "$as_me:$LINENO: checking if $compiler supports -c -o file.$ac_objext" >&5
echo $ECHO_N "checking if $compiler supports -c -o file.$ac_objext... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_c_o_CXX+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_c_o_CXX=no
   $rm -r conftest 2>/dev/null
   mkdir conftest
   cd conftest
   mkdir out
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext

   lt_compiler_flag="-o out/conftest2.$ac_objext"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:12363: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>out/conftest.err)
   ac_status=$?
   cat out/conftest.err >&5
   echo "$as_me:12367: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s out/conftest2.$ac_objext
   then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' > out/conftest.exp
     $SED '/^$/d; /^ *+/d' out/conftest.err >out/conftest.er2
     if test ! -s out/conftest.er2 || diff out/conftest.exp out/conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_c_o_CXX=yes
     fi
   fi
   chmod u+w . 2>&5
   $rm conftest*
   # SGI C++ compiler will create directory out/ii_files/ for
   # template instantiation
   test -d out/ii_files && $rm out/ii_files/* && rmdir out/ii_files
   $rm out/* && rmdir out
   cd ..
   rmdir conftest
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_c_o_CXX" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_c_o_CXX" >&6; }


hard_links="nottested"
if test "$lt_cv_prog_compiler_c_o_CXX" = no && test "$need_locks" != no; then
  # do not overwrite the value of need_locks provided by the user
  { echo "$as_me:$LINENO: checking if we can lock with hard links" >&5
echo $ECHO_N "checking if we can lock with hard links... $ECHO_C" >&6; }
  hard_links=yes
  $rm conftest*
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  touch conftest.a
  ln conftest.a conftest.b 2>&5 || hard_links=no
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  { echo "$as_me:$LINENO: result: $hard_links" >&5
echo "${ECHO_T}$hard_links" >&6; }
  if test "$hard_links" = no; then
    { echo "$as_me:$LINENO: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&5
echo "$as_me: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&2;}
    need_locks=warn
  fi
else
  need_locks=no
fi

{ echo "$as_me:$LINENO: checking whether the $compiler linker ($LD) supports shared libraries" >&5
echo $ECHO_N "checking whether the $compiler linker ($LD) supports shared libraries... $ECHO_C" >&6; }

  export_symbols_cmds_CXX='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  case $host_os in
  aix4* | aix5*)
    # If we're using GNU nm, then we don't want the "-C" option.
    # -C means demangle to AIX nm, but means don't demangle with GNU nm
    if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
      export_symbols_cmds_CXX='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
    else
      export_symbols_cmds_CXX='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
    fi
    ;;
  pw32*)
    export_symbols_cmds_CXX="$ltdll_cmds"
  ;;
  cygwin* | mingw*)
    export_symbols_cmds_CXX='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[BCDGRS] /s/.* \([^ ]*\)/\1 DATA/;/^.* __nm__/s/^.* __nm__\([^ ]*\) [^ ]*/\1 DATA/;/^I /d;/^[AITW] /s/.* //'\'' | sort | uniq > $export_symbols'
  ;;
  *)
    export_symbols_cmds_CXX='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  ;;
  esac

{ echo "$as_me:$LINENO: result: $ld_shlibs_CXX" >&5
echo "${ECHO_T}$ld_shlibs_CXX" >&6; }
test "$ld_shlibs_CXX" = no && can_build_shared=no

#
# Do we need to explicitly link libc?
#
case "x$archive_cmds_need_lc_CXX" in
x|xyes)
  # Assume -lc should be added
  archive_cmds_need_lc_CXX=yes

  if test "$enable_shared" = yes && test "$GCC" = yes; then
    case $archive_cmds_CXX in
    *'~'*)
      # FIXME: we may have to deal with multi-command sequences.
      ;;
    '$CC '*)
      # Test whether the compiler implicitly links with -lc since on some
      # systems, -lgcc has to come before -lc. If gcc already passes -lc
      # to ld, don't add -lc before -lgcc.
      { echo "$as_me:$LINENO: checking whether -lc should be explicitly linked in" >&5
echo $ECHO_N "checking whether -lc should be explicitly linked in... $ECHO_C" >&6; }
      $rm conftest*
      printf "$lt_simple_compile_test_code" > conftest.$ac_ext

      if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } 2>conftest.err; then
        soname=conftest
        lib=conftest
        libobjs=conftest.$ac_objext
        deplibs=
        wl=$lt_prog_compiler_wl_CXX
	pic_flag=$lt_prog_compiler_pic_CXX
        compiler_flags=-v
        linker_flags=-v
        verstring=
        output_objdir=.
        libname=conftest
        lt_save_allow_undefined_flag=$allow_undefined_flag_CXX
        allow_undefined_flag_CXX=
        if { (eval echo "$as_me:$LINENO: \"$archive_cmds_CXX 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1\"") >&5
  (eval $archive_cmds_CXX 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
        then
	  archive_cmds_need_lc_CXX=no
        else
	  archive_cmds_need_lc_CXX=yes
        fi
        allow_undefined_flag_CXX=$lt_save_allow_undefined_flag
      else
        cat conftest.err 1>&5
      fi
      $rm conftest*
      { echo "$as_me:$LINENO: result: $archive_cmds_need_lc_CXX" >&5
echo "${ECHO_T}$archive_cmds_need_lc_CXX" >&6; }
      ;;
    esac
  fi
  ;;
esac

{ echo "$as_me:$LINENO: checking dynamic linker characteristics" >&5
echo $ECHO_N "checking dynamic linker characteristics... $ECHO_C" >&6; }
library_names_spec=
libname_spec='lib$name'
soname_spec=
shrext_cmds=".so"
postinstall_cmds=
postuninstall_cmds=
finish_cmds=
finish_eval=
shlibpath_var=
shlibpath_overrides_runpath=unknown
version_type=none
dynamic_linker="$host_os ld.so"
sys_lib_dlsearch_path_spec="/lib /usr/lib"
if test "$GCC" = yes; then
  sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
  if echo "$sys_lib_search_path_spec" | grep ';' >/dev/null ; then
    # if the path contains ";" then we assume it to be the separator
    # otherwise default to the standard path separator (i.e. ":") - it is
    # assumed that no part of a normal pathname contains ";" but that should
    # okay in the real world where ";" in dirpaths is itself problematic.
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
  else
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
  fi
else
  sys_lib_search_path_spec="/lib /usr/lib /usr/local/lib"
fi
need_lib_prefix=unknown
hardcode_into_libs=no

# when you set need_version to no, make sure it does not cause -set_version
# flags to be left without arguments
need_version=unknown

case $host_os in
aix3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix $libname.a'
  shlibpath_var=LIBPATH

  # AIX 3 has no versioning support, so we append a major version to the name.
  soname_spec='${libname}${release}${shared_ext}$major'
  ;;

aix4* | aix5*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  hardcode_into_libs=yes
  if test "$host_cpu" = ia64; then
    # AIX 5 supports IA64
    library_names_spec='${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext}$versuffix $libname${shared_ext}'
    shlibpath_var=LD_LIBRARY_PATH
  else
    # With GCC up to 2.95.x, collect2 would create an import file
    # for dependence libraries.  The import file would start with
    # the line `#! .'.  This would cause the generated library to
    # depend on `.', always an invalid library.  This was fixed in
    # development snapshots of GCC prior to 3.0.
    case $host_os in
      aix4 | aix4.[01] | aix4.[01].*)
      if { echo '#if __GNUC__ > 2 || (__GNUC__ == 2 && __GNUC_MINOR__ >= 97)'
	   echo ' yes '
	   echo '#endif'; } | ${CC} -E - | grep yes > /dev/null; then
	:
      else
	can_build_shared=no
      fi
      ;;
    esac
    # AIX (on Power*) has no versioning support, so currently we can not hardcode correct
    # soname into executable. Probably we can add versioning support to
    # collect2, so additional links can be useful in future.
    if test "$aix_use_runtimelinking" = yes; then
      # If using run time linking (on AIX 4.2 or later) use lib<name>.so
      # instead of lib<name>.a to let people know that these are not
      # typical AIX shared libraries.
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    else
      # We preserve .a as extension for shared libraries through AIX4.2
      # and later when we are not doing run time linking.
      library_names_spec='${libname}${release}.a $libname.a'
      soname_spec='${libname}${release}${shared_ext}$major'
    fi
    shlibpath_var=LIBPATH
  fi
  ;;

amigaos*)
  library_names_spec='$libname.ixlibrary $libname.a'
  # Create ${libname}_ixlibrary.a entries in /sys/libs.
  finish_eval='for lib in `ls $libdir/*.ixlibrary 2>/dev/null`; do libname=`$echo "X$lib" | $Xsed -e '\''s%^.*/\([^/]*\)\.ixlibrary$%\1%'\''`; test $rm /sys/libs/${libname}_ixlibrary.a; $show "cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a"; cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a || exit 1; done'
  ;;

beos*)
  library_names_spec='${libname}${shared_ext}'
  dynamic_linker="$host_os ld.so"
  shlibpath_var=LIBRARY_PATH
  ;;

bsdi[45]*)
  version_type=linux
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/shlib /usr/lib /usr/X11/lib /usr/contrib/lib /lib /usr/local/lib"
  sys_lib_dlsearch_path_spec="/shlib /usr/lib /usr/local/lib"
  # the default ld.so.conf also contains /usr/contrib/lib and
  # /usr/X11R6/lib (/usr/X11 is a link to /usr/X11R6), but let us allow
  # libtool to hard-code these into programs
  ;;

cygwin* | mingw* | pw32*)
  version_type=windows
  shrext_cmds=".dll"
  need_version=no
  need_lib_prefix=no

  case $GCC,$host_os in
  yes,cygwin* | yes,mingw* | yes,pw32*)
    library_names_spec='$libname.dll.a'
    # DLL is installed to $(libdir)/../bin by postinstall_cmds
    postinstall_cmds='base_file=`basename \${file}`~
      dlpath=`$SHELL 2>&1 -c '\''. $dir/'\''\${base_file}'\''i;echo \$dlname'\''`~
      dldir=$destdir/`dirname \$dlpath`~
      test -d \$dldir || mkdir -p \$dldir~
      $install_prog $dir/$dlname \$dldir/$dlname~
      chmod a+x \$dldir/$dlname'
    postuninstall_cmds='dldll=`$SHELL 2>&1 -c '\''. $file; echo \$dlname'\''`~
      dlpath=$dir/\$dldll~
       $rm \$dlpath'
    shlibpath_overrides_runpath=yes

    case $host_os in
    cygwin*)
      # Cygwin DLLs use 'cyg' prefix rather than 'lib'
      soname_spec='`echo ${libname} | sed -e 's/^lib/cyg/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec="/usr/lib /lib/w32api /lib /usr/local/lib"
      ;;
    mingw*)
      # MinGW DLLs use traditional 'lib' prefix
      soname_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
      if echo "$sys_lib_search_path_spec" | grep ';[c-zC-Z]:/' >/dev/null; then
        # It is most probably a Windows format PATH printed by
        # mingw gcc, but we are running on Cygwin. Gcc prints its search
        # path with ; separators, and with drive letters. We can handle the
        # drive letters (cygwin fileutils understands them), so leave them,
        # especially as we might pass files found there to a mingw objdump,
        # which wouldn't understand a cygwinified path. Ahh.
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
      else
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
      fi
      ;;
    pw32*)
      # pw32 DLLs use 'pw' prefix rather than 'lib'
      library_names_spec='`echo ${libname} | sed -e 's/^lib/pw/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      ;;
    esac
    ;;

  linux*)
    if $LD --help 2>&1 | egrep ': supported targets:.* elf' > /dev/null; then
      archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      supports_anon_versioning=no
      case `$LD -v 2>/dev/null` in
        *\ 01.* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
        *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
        *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
        *\ 2.11.*) ;; # other 2.11 versions
        *) supports_anon_versioning=yes ;;
      esac
      if test $supports_anon_versioning = yes; then
        archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
$echo "local: *; };" >> $output_objdir/$libname.ver~
        $CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
      else
        $archive_expsym_cmds="$archive_cmds"
      fi
    else
      ld_shlibs=no
    fi
    ;;

  *)
    library_names_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext} $libname.lib'
    ;;
  esac
  dynamic_linker='Win32 ld.exe'
  # FIXME: first we should search . and the directory the executable is in
  shlibpath_var=PATH
  ;;

darwin* | rhapsody*)
  dynamic_linker="$host_os dyld"
  version_type=darwin
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${versuffix}$shared_ext ${libname}${release}${major}$shared_ext ${libname}$shared_ext'
  soname_spec='${libname}${release}${major}$shared_ext'
  shlibpath_overrides_runpath=yes
  shlibpath_var=DYLD_LIBRARY_PATH
  shrext_cmds='`test .$module = .yes && echo .so || echo .dylib`'
  # Apple's gcc prints 'gcc -print-search-dirs' doesn't operate the same.
  if test "$GCC" = yes; then
    sys_lib_search_path_spec=`$CC -print-search-dirs | tr "\n" "$PATH_SEPARATOR" | sed -e 's/libraries:/@libraries:/' | tr "@" "\n" | grep "^libraries:" | sed -e "s/^libraries://" -e "s,=/,/,g" -e "s,$PATH_SEPARATOR, ,g" -e "s,.*,& /lib /usr/lib /usr/local/lib,g"`
  else
    sys_lib_search_path_spec='/lib /usr/lib /usr/local/lib'
  fi
  sys_lib_dlsearch_path_spec='/usr/local/lib /lib /usr/lib'
  ;;

dgux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname$shared_ext'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

freebsd1*)
  dynamic_linker=no
  ;;

kfreebsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

freebsd* | dragonfly*)
  # DragonFly does not have aout.  When/if they implement a new
  # versioning mechanism, adjust this.
  if test -x /usr/bin/objformat; then
    objformat=`/usr/bin/objformat`
  else
    case $host_os in
    freebsd[123]*) objformat=aout ;;
    *) objformat=elf ;;
    esac
  fi
  # Handle Gentoo/FreeBSD as it was Linux
  case $host_vendor in
    gentoo)
      version_type=linux ;;
    *)
      version_type=freebsd-$objformat ;;
  esac

  case $version_type in
    freebsd-elf*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
      need_version=no
      need_lib_prefix=no
      ;;
    freebsd-*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix $libname${shared_ext}$versuffix'
      need_version=yes
      ;;
    linux)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
      soname_spec='${libname}${release}${shared_ext}$major'
      need_lib_prefix=no
      need_version=no
      ;;
  esac
  shlibpath_var=LD_LIBRARY_PATH
  case $host_os in
  freebsd2*)
    shlibpath_overrides_runpath=yes
    ;;
  freebsd3.[01]* | freebsdelf3.[01]*)
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  freebsd3.[2-9]* | freebsdelf3.[2-9]* | \
  freebsd4.[0-5] | freebsdelf4.[0-5] | freebsd4.1.1 | freebsdelf4.1.1)
    shlibpath_overrides_runpath=no
    hardcode_into_libs=yes
    ;;
  freebsd*) # from 4.6 on
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  esac
  ;;

gnu*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}${major} ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  ;;

hpux9* | hpux10* | hpux11*)
  # Give a soname corresponding to the major version so that dld.sl refuses to
  # link against other versions.
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  case $host_cpu in
  ia64*)
    shrext_cmds='.so'
    hardcode_into_libs=yes
    dynamic_linker="$host_os dld.so"
    shlibpath_var=LD_LIBRARY_PATH
    shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    if test "X$HPUX_IA64_MODE" = X32; then
      sys_lib_search_path_spec="/usr/lib/hpux32 /usr/local/lib/hpux32 /usr/local/lib"
    else
      sys_lib_search_path_spec="/usr/lib/hpux64 /usr/local/lib/hpux64"
    fi
    sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
    ;;
   hppa*64*)
     shrext_cmds='.sl'
     hardcode_into_libs=yes
     dynamic_linker="$host_os dld.sl"
     shlibpath_var=LD_LIBRARY_PATH # How should we handle SHLIB_PATH
     shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
     library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
     soname_spec='${libname}${release}${shared_ext}$major'
     sys_lib_search_path_spec="/usr/lib/pa20_64 /usr/ccs/lib/pa20_64"
     sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
     ;;
   *)
    shrext_cmds='.sl'
    dynamic_linker="$host_os dld.sl"
    shlibpath_var=SHLIB_PATH
    shlibpath_overrides_runpath=no # +s is required to enable SHLIB_PATH
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    ;;
  esac
  # HP-UX runs *really* slowly unless shared libraries are mode 555.
  postinstall_cmds='chmod 555 $lib'
  ;;

interix3*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  dynamic_linker='Interix 3.x ld.so.1 (PE, like ELF)'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  ;;

irix5* | irix6* | nonstopux*)
  case $host_os in
    nonstopux*) version_type=nonstopux ;;
    *)
	if test "$lt_cv_prog_gnu_ld" = yes; then
		version_type=linux
	else
		version_type=irix
	fi ;;
  esac
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext} $libname${shared_ext}'
  case $host_os in
  irix5* | nonstopux*)
    libsuff= shlibsuff=
    ;;
  *)
    case $LD in # libtool.m4 will add one of these switches to LD
    *-32|*"-32 "|*-melf32bsmip|*"-melf32bsmip ")
      libsuff= shlibsuff= libmagic=32-bit;;
    *-n32|*"-n32 "|*-melf32bmipn32|*"-melf32bmipn32 ")
      libsuff=32 shlibsuff=N32 libmagic=N32;;
    *-64|*"-64 "|*-melf64bmip|*"-melf64bmip ")
      libsuff=64 shlibsuff=64 libmagic=64-bit;;
    *) libsuff= shlibsuff= libmagic=never-match;;
    esac
    ;;
  esac
  shlibpath_var=LD_LIBRARY${shlibsuff}_PATH
  shlibpath_overrides_runpath=no
  sys_lib_search_path_spec="/usr/lib${libsuff} /lib${libsuff} /usr/local/lib${libsuff}"
  sys_lib_dlsearch_path_spec="/usr/lib${libsuff} /lib${libsuff}"
  hardcode_into_libs=yes
  ;;

# No shared lib support for Linux oldld, aout, or coff.
linux*oldld* | linux*aout* | linux*coff*)
  dynamic_linker=no
  ;;

# This must be Linux ELF.
linux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -n $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  # This implies no fast_install, which is unacceptable.
  # Some rework will be needed to allow for fast_install
  # before this can be enabled.
  hardcode_into_libs=yes

  # Append ld.so.conf contents to the search path
  if test -f /etc/ld.so.conf; then
    lt_ld_extra=`awk '/^include / { system(sprintf("cd /etc; cat %s", \$2)); skip = 1; } { if (!skip) print \$0; skip = 0; }' < /etc/ld.so.conf | $SED -e 's/#.*//;s/[:,	]/ /g;s/=[^=]*$//;s/=[^= ]* / /g;/^$/d' | tr '\n' ' '`
    sys_lib_dlsearch_path_spec="/lib /usr/lib $lt_ld_extra"
  fi

  # We used to test for /lib/ld.so.1 and disable shared libraries on
  # powerpc, because MkLinux only supported shared libraries with the
  # GNU dynamic linker.  Since this was broken with cross compilers,
  # most powerpc-linux boxes support dynamic linking these days and
  # people can always --disable-shared, the test was removed, and we
  # assume the GNU/Linux dynamic linker is in use.
  dynamic_linker='GNU/Linux ld.so'
  ;;

knetbsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

netbsd*)
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
    finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
    dynamic_linker='NetBSD (a.out) ld.so'
  else
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    dynamic_linker='NetBSD ld.elf_so'
  fi
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  ;;

newsos6)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

nto-qnx*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

openbsd*)
  version_type=sunos
  sys_lib_dlsearch_path_spec="/usr/lib"
  need_lib_prefix=no
  # Some older versions of OpenBSD (3.3 at least) *do* need versioned libs.
  case $host_os in
    openbsd3.3 | openbsd3.3.*) need_version=yes ;;
    *)                         need_version=no  ;;
  esac
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    case $host_os in
      openbsd2.[89] | openbsd2.[89].*)
	shlibpath_overrides_runpath=no
	;;
      *)
	shlibpath_overrides_runpath=yes
	;;
      esac
  else
    shlibpath_overrides_runpath=yes
  fi
  ;;

os2*)
  libname_spec='$name'
  shrext_cmds=".dll"
  need_lib_prefix=no
  library_names_spec='$libname${shared_ext} $libname.a'
  dynamic_linker='OS/2 ld.exe'
  shlibpath_var=LIBPATH
  ;;

osf3* | osf4* | osf5*)
  version_type=osf
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/usr/shlib /usr/ccs/lib /usr/lib/cmplrs/cc /usr/lib /usr/local/lib /var/shlib"
  sys_lib_dlsearch_path_spec="$sys_lib_search_path_spec"
  ;;

solaris*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  # ldd complains unless libraries are executable
  postinstall_cmds='chmod +x $lib'
  ;;

sunos4*)
  version_type=sunos
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/usr/etc" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  if test "$with_gnu_ld" = yes; then
    need_lib_prefix=no
  fi
  need_version=yes
  ;;

sysv4 | sysv4.3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  case $host_vendor in
    sni)
      shlibpath_overrides_runpath=no
      need_lib_prefix=no
      export_dynamic_flag_spec='${wl}-Blargedynsym'
      runpath_var=LD_RUN_PATH
      ;;
    siemens)
      need_lib_prefix=no
      ;;
    motorola)
      need_lib_prefix=no
      need_version=no
      shlibpath_overrides_runpath=no
      sys_lib_search_path_spec='/lib /usr/lib /usr/ccs/lib'
      ;;
  esac
  ;;

sysv4*MP*)
  if test -d /usr/nec ;then
    version_type=linux
    library_names_spec='$libname${shared_ext}.$versuffix $libname${shared_ext}.$major $libname${shared_ext}'
    soname_spec='$libname${shared_ext}.$major'
    shlibpath_var=LD_LIBRARY_PATH
  fi
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  version_type=freebsd-elf
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  if test "$with_gnu_ld" = yes; then
    sys_lib_search_path_spec='/usr/local/lib /usr/gnu/lib /usr/ccs/lib /usr/lib /lib'
    shlibpath_overrides_runpath=no
  else
    sys_lib_search_path_spec='/usr/ccs/lib /usr/lib'
    shlibpath_overrides_runpath=yes
    case $host_os in
      sco3.2v5*)
        sys_lib_search_path_spec="$sys_lib_search_path_spec /lib"
	;;
    esac
  fi
  sys_lib_dlsearch_path_spec='/usr/lib'
  ;;

uts4*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

*)
  dynamic_linker=no
  ;;
esac
{ echo "$as_me:$LINENO: result: $dynamic_linker" >&5
echo "${ECHO_T}$dynamic_linker" >&6; }
test "$dynamic_linker" = no && can_build_shared=no

variables_saved_for_relink="PATH $shlibpath_var $runpath_var"
if test "$GCC" = yes; then
  variables_saved_for_relink="$variables_saved_for_relink GCC_EXEC_PREFIX COMPILER_PATH LIBRARY_PATH"
fi

{ echo "$as_me:$LINENO: checking how to hardcode library paths into programs" >&5
echo $ECHO_N "checking how to hardcode library paths into programs... $ECHO_C" >&6; }
hardcode_action_CXX=
if test -n "$hardcode_libdir_flag_spec_CXX" || \
   test -n "$runpath_var_CXX" || \
   test "X$hardcode_automatic_CXX" = "Xyes" ; then

  # We can hardcode non-existant directories.
  if test "$hardcode_direct_CXX" != no &&
     # If the only mechanism to avoid hardcoding is shlibpath_var, we
     # have to relink, otherwise we might link with an installed library
     # when we should be linking with a yet-to-be-installed one
     ## test "$_LT_AC_TAGVAR(hardcode_shlibpath_var, CXX)" != no &&
     test "$hardcode_minus_L_CXX" != no; then
    # Linking always hardcodes the temporary library directory.
    hardcode_action_CXX=relink
  else
    # We can link without hardcoding, and we can hardcode nonexisting dirs.
    hardcode_action_CXX=immediate
  fi
else
  # We cannot hardcode anything, or else we can only hardcode existing
  # directories.
  hardcode_action_CXX=unsupported
fi
{ echo "$as_me:$LINENO: result: $hardcode_action_CXX" >&5
echo "${ECHO_T}$hardcode_action_CXX" >&6; }

if test "$hardcode_action_CXX" = relink; then
  # Fast installation is not supported
  enable_fast_install=no
elif test "$shlibpath_overrides_runpath" = yes ||
     test "$enable_shared" = no; then
  # Fast installation is not necessary
  enable_fast_install=needless
fi


# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    compiler_CXX \
    CC_CXX \
    LD_CXX \
    lt_prog_compiler_wl_CXX \
    lt_prog_compiler_pic_CXX \
    lt_prog_compiler_static_CXX \
    lt_prog_compiler_no_builtin_flag_CXX \
    export_dynamic_flag_spec_CXX \
    thread_safe_flag_spec_CXX \
    whole_archive_flag_spec_CXX \
    enable_shared_with_static_runtimes_CXX \
    old_archive_cmds_CXX \
    old_archive_from_new_cmds_CXX \
    predep_objects_CXX \
    postdep_objects_CXX \
    predeps_CXX \
    postdeps_CXX \
    compiler_lib_search_path_CXX \
    archive_cmds_CXX \
    archive_expsym_cmds_CXX \
    postinstall_cmds_CXX \
    postuninstall_cmds_CXX \
    old_archive_from_expsyms_cmds_CXX \
    allow_undefined_flag_CXX \
    no_undefined_flag_CXX \
    export_symbols_cmds_CXX \
    hardcode_libdir_flag_spec_CXX \
    hardcode_libdir_flag_spec_ld_CXX \
    hardcode_libdir_separator_CXX \
    hardcode_automatic_CXX \
    module_cmds_CXX \
    module_expsym_cmds_CXX \
    lt_cv_prog_compiler_c_o_CXX \
    exclude_expsyms_CXX \
    include_expsyms_CXX; do

    case $var in
    old_archive_cmds_CXX | \
    old_archive_from_new_cmds_CXX | \
    archive_cmds_CXX | \
    archive_expsym_cmds_CXX | \
    module_cmds_CXX | \
    module_expsym_cmds_CXX | \
    old_archive_from_expsyms_cmds_CXX | \
    export_symbols_cmds_CXX | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\$0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\$0 --fallback-echo"$/$0 --fallback-echo"/'`
    ;;
  esac

cfgfile="$ofile"

  cat <<__EOF__ >> "$cfgfile"
# ### BEGIN LIBTOOL TAG CONFIG: $tagname

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$archive_cmds_need_lc_CXX

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$enable_shared_with_static_runtimes_CXX

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_compiler_CXX

# Is the compiler the GNU C compiler?
with_gcc=$GCC_CXX

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_LD_CXX

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_lt_prog_compiler_wl_CXX

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_lt_prog_compiler_pic_CXX
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_lt_cv_prog_compiler_c_o_CXX

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_lt_prog_compiler_static_CXX

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_lt_prog_compiler_no_builtin_flag_CXX

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_export_dynamic_flag_spec_CXX

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_whole_archive_flag_spec_CXX

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_thread_safe_flag_spec_CXX

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_old_archive_cmds_CXX
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_old_archive_from_new_cmds_CXX

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_old_archive_from_expsyms_cmds_CXX

# Commands used to build and install a shared archive.
archive_cmds=$lt_archive_cmds_CXX
archive_expsym_cmds=$lt_archive_expsym_cmds_CXX
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_module_cmds_CXX
module_expsym_cmds=$lt_module_expsym_cmds_CXX

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_predep_objects_CXX

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_postdep_objects_CXX

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_predeps_CXX

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_postdeps_CXX

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_compiler_lib_search_path_CXX

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_allow_undefined_flag_CXX

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_no_undefined_flag_CXX

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$hardcode_action_CXX

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_hardcode_libdir_flag_spec_CXX

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_hardcode_libdir_flag_spec_ld_CXX

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_hardcode_libdir_separator_CXX

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$hardcode_direct_CXX

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$hardcode_minus_L_CXX

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$hardcode_shlibpath_var_CXX

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$hardcode_automatic_CXX

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$link_all_deplibs_CXX

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$fix_srcfile_path_CXX"

# Set to yes if exported symbols are required.
always_export_symbols=$always_export_symbols_CXX

# The commands to list exported symbols.
export_symbols_cmds=$lt_export_symbols_cmds_CXX

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_exclude_expsyms_CXX

# Symbols that must always be exported.
include_expsyms=$lt_include_expsyms_CXX

# ### END LIBTOOL TAG CONFIG: $tagname

__EOF__


else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

CC=$lt_save_CC
LDCXX=$LD
LD=$lt_save_LD
GCC=$lt_save_GCC
with_gnu_ldcxx=$with_gnu_ld
with_gnu_ld=$lt_save_with_gnu_ld
lt_cv_path_LDCXX=$lt_cv_path_LD
lt_cv_path_LD=$lt_save_path_LD
lt_cv_prog_gnu_ldcxx=$lt_cv_prog_gnu_ld
lt_cv_prog_gnu_ld=$lt_save_with_gnu_ld

	else
	  tagname=""
	fi
	;;

      F77)
	if test -n "$F77" && test "X$F77" != "Xno"; then

ac_ext=f
ac_compile='$F77 -c $FFLAGS conftest.$ac_ext >&5'
ac_link='$F77 -o conftest$ac_exeext $FFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_f77_compiler_gnu


archive_cmds_need_lc_F77=no
allow_undefined_flag_F77=
always_export_symbols_F77=no
archive_expsym_cmds_F77=
export_dynamic_flag_spec_F77=
hardcode_direct_F77=no
hardcode_libdir_flag_spec_F77=
hardcode_libdir_flag_spec_ld_F77=
hardcode_libdir_separator_F77=
hardcode_minus_L_F77=no
hardcode_automatic_F77=no
module_cmds_F77=
module_expsym_cmds_F77=
link_all_deplibs_F77=unknown
old_archive_cmds_F77=$old_archive_cmds
no_undefined_flag_F77=
whole_archive_flag_spec_F77=
enable_shared_with_static_runtimes_F77=no

# Source file extension for f77 test sources.
ac_ext=f

# Object file extension for compiled f77 test sources.
objext=o
objext_F77=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="      subroutine t\n      return\n      end\n"

# Code to be used in simple link tests
lt_simple_link_test_code="      program t\n      end\n"

# ltmain only uses $CC for tagged configurations so make sure $CC is set.

# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# save warnings/boilerplate of simple test code
ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*

ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*


# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${F77-"f77"}
compiler=$CC
compiler_F77=$CC
for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`


{ echo "$as_me:$LINENO: checking if libtool supports shared libraries" >&5
echo $ECHO_N "checking if libtool supports shared libraries... $ECHO_C" >&6; }
{ echo "$as_me:$LINENO: result: $can_build_shared" >&5
echo "${ECHO_T}$can_build_shared" >&6; }

{ echo "$as_me:$LINENO: checking whether to build shared libraries" >&5
echo $ECHO_N "checking whether to build shared libraries... $ECHO_C" >&6; }
test "$can_build_shared" = "no" && enable_shared=no

# On AIX, shared libraries and static libraries use the same namespace, and
# are all built from PIC.
case $host_os in
aix3*)
  test "$enable_shared" = yes && enable_static=no
  if test -n "$RANLIB"; then
    archive_cmds="$archive_cmds~\$RANLIB \$lib"
    postinstall_cmds='$RANLIB $lib'
  fi
  ;;
aix4* | aix5*)
  if test "$host_cpu" != ia64 && test "$aix_use_runtimelinking" = no ; then
    test "$enable_shared" = yes && enable_static=no
  fi
  ;;
esac
{ echo "$as_me:$LINENO: result: $enable_shared" >&5
echo "${ECHO_T}$enable_shared" >&6; }

{ echo "$as_me:$LINENO: checking whether to build static libraries" >&5
echo $ECHO_N "checking whether to build static libraries... $ECHO_C" >&6; }
# Make sure either enable_shared or enable_static is yes.
test "$enable_shared" = yes || enable_static=yes
{ echo "$as_me:$LINENO: result: $enable_static" >&5
echo "${ECHO_T}$enable_static" >&6; }

GCC_F77="$G77"
LD_F77="$LD"

lt_prog_compiler_wl_F77=
lt_prog_compiler_pic_F77=
lt_prog_compiler_static_F77=

{ echo "$as_me:$LINENO: checking for $compiler option to produce PIC" >&5
echo $ECHO_N "checking for $compiler option to produce PIC... $ECHO_C" >&6; }

  if test "$GCC" = yes; then
    lt_prog_compiler_wl_F77='-Wl,'
    lt_prog_compiler_static_F77='-static'

    case $host_os in
      aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static_F77='-Bstatic'
      fi
      ;;

    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      lt_prog_compiler_pic_F77='-m68020 -resident32 -malways-restore-a4'
      ;;

    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic_F77='-DDLL_EXPORT'
      ;;

    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      lt_prog_compiler_pic_F77='-fno-common'
      ;;

    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;

    msdosdjgpp*)
      # Just because we use GCC doesn't mean we suddenly get shared libraries
      # on systems that don't support them.
      lt_prog_compiler_can_build_shared_F77=no
      enable_shared=no
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	lt_prog_compiler_pic_F77=-Kconform_pic
      fi
      ;;

    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic_F77='-fPIC'
	;;
      esac
      ;;

    *)
      lt_prog_compiler_pic_F77='-fPIC'
      ;;
    esac
  else
    # PORTME Check for flag to pass linker flags through the system compiler.
    case $host_os in
    aix*)
      lt_prog_compiler_wl_F77='-Wl,'
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static_F77='-Bstatic'
      else
	lt_prog_compiler_static_F77='-bnso -bI:/lib/syscalls.exp'
      fi
      ;;
      darwin*)
        # PIC is the default on this platform
        # Common symbols not allowed in MH_DYLIB files
       case $cc_basename in
         xlc*)
         lt_prog_compiler_pic_F77='-qnocommon'
         lt_prog_compiler_wl_F77='-Wl,'
         ;;
       esac
       ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic_F77='-DDLL_EXPORT'
      ;;

    hpux9* | hpux10* | hpux11*)
      lt_prog_compiler_wl_F77='-Wl,'
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic_F77='+Z'
	;;
      esac
      # Is there a better lt_prog_compiler_static that works with the bundled CC?
      lt_prog_compiler_static_F77='${wl}-a ${wl}archive'
      ;;

    irix5* | irix6* | nonstopux*)
      lt_prog_compiler_wl_F77='-Wl,'
      # PIC (with -KPIC) is the default.
      lt_prog_compiler_static_F77='-non_shared'
      ;;

    newsos6)
      lt_prog_compiler_pic_F77='-KPIC'
      lt_prog_compiler_static_F77='-Bstatic'
      ;;

    linux*)
      case $cc_basename in
      icc* | ecc*)
	lt_prog_compiler_wl_F77='-Wl,'
	lt_prog_compiler_pic_F77='-KPIC'
	lt_prog_compiler_static_F77='-static'
        ;;
      pgcc* | pgf77* | pgf90* | pgf95*)
        # Portland Group compilers (*not* the Pentium gcc compiler,
	# which looks to be a dead project)
	lt_prog_compiler_wl_F77='-Wl,'
	lt_prog_compiler_pic_F77='-fpic'
	lt_prog_compiler_static_F77='-Bstatic'
        ;;
      ccc*)
        lt_prog_compiler_wl_F77='-Wl,'
        # All Alpha code is PIC.
        lt_prog_compiler_static_F77='-non_shared'
        ;;
      esac
      ;;

    osf3* | osf4* | osf5*)
      lt_prog_compiler_wl_F77='-Wl,'
      # All OSF/1 code is PIC.
      lt_prog_compiler_static_F77='-non_shared'
      ;;

    solaris*)
      lt_prog_compiler_pic_F77='-KPIC'
      lt_prog_compiler_static_F77='-Bstatic'
      case $cc_basename in
      f77* | f90* | f95*)
	lt_prog_compiler_wl_F77='-Qoption ld ';;
      *)
	lt_prog_compiler_wl_F77='-Wl,';;
      esac
      ;;

    sunos4*)
      lt_prog_compiler_wl_F77='-Qoption ld '
      lt_prog_compiler_pic_F77='-PIC'
      lt_prog_compiler_static_F77='-Bstatic'
      ;;

    sysv4 | sysv4.2uw2* | sysv4.3*)
      lt_prog_compiler_wl_F77='-Wl,'
      lt_prog_compiler_pic_F77='-KPIC'
      lt_prog_compiler_static_F77='-Bstatic'
      ;;

    sysv4*MP*)
      if test -d /usr/nec ;then
	lt_prog_compiler_pic_F77='-Kconform_pic'
	lt_prog_compiler_static_F77='-Bstatic'
      fi
      ;;

    sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
      lt_prog_compiler_wl_F77='-Wl,'
      lt_prog_compiler_pic_F77='-KPIC'
      lt_prog_compiler_static_F77='-Bstatic'
      ;;

    unicos*)
      lt_prog_compiler_wl_F77='-Wl,'
      lt_prog_compiler_can_build_shared_F77=no
      ;;

    uts4*)
      lt_prog_compiler_pic_F77='-pic'
      lt_prog_compiler_static_F77='-Bstatic'
      ;;

    *)
      lt_prog_compiler_can_build_shared_F77=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_F77" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_F77" >&6; }

#
# Check to make sure the PIC flag actually works.
#
if test -n "$lt_prog_compiler_pic_F77"; then

{ echo "$as_me:$LINENO: checking if $compiler PIC flag $lt_prog_compiler_pic_F77 works" >&5
echo $ECHO_N "checking if $compiler PIC flag $lt_prog_compiler_pic_F77 works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_pic_works_F77+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_pic_works_F77=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="$lt_prog_compiler_pic_F77"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:13970: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:13974: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_prog_compiler_pic_works_F77=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_works_F77" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_works_F77" >&6; }

if test x"$lt_prog_compiler_pic_works_F77" = xyes; then
    case $lt_prog_compiler_pic_F77 in
     "" | " "*) ;;
     *) lt_prog_compiler_pic_F77=" $lt_prog_compiler_pic_F77" ;;
     esac
else
    lt_prog_compiler_pic_F77=
     lt_prog_compiler_can_build_shared_F77=no
fi

fi
case $host_os in
  # For platforms which do not support PIC, -DPIC is meaningless:
  *djgpp*)
    lt_prog_compiler_pic_F77=
    ;;
  *)
    lt_prog_compiler_pic_F77="$lt_prog_compiler_pic_F77"
    ;;
esac

#
# Check to make sure the static flag actually works.
#
wl=$lt_prog_compiler_wl_F77 eval lt_tmp_static_flag=\"$lt_prog_compiler_static_F77\"
{ echo "$as_me:$LINENO: checking if $compiler static flag $lt_tmp_static_flag works" >&5
echo $ECHO_N "checking if $compiler static flag $lt_tmp_static_flag works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_static_works_F77+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_static_works_F77=no
   save_LDFLAGS="$LDFLAGS"
   LDFLAGS="$LDFLAGS $lt_tmp_static_flag"
   printf "$lt_simple_link_test_code" > conftest.$ac_ext
   if (eval $ac_link 2>conftest.err) && test -s conftest$ac_exeext; then
     # The linker can only warn and ignore the option if not recognized
     # So say no if there are warnings
     if test -s conftest.err; then
       # Append any errors to the config.log.
       cat conftest.err 1>&5
       $echo "X$_lt_linker_boilerplate" | $Xsed -e '/^$/d' > conftest.exp
       $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
       if diff conftest.exp conftest.er2 >/dev/null; then
         lt_prog_compiler_static_works_F77=yes
       fi
     else
       lt_prog_compiler_static_works_F77=yes
     fi
   fi
   $rm conftest*
   LDFLAGS="$save_LDFLAGS"

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_static_works_F77" >&5
echo "${ECHO_T}$lt_prog_compiler_static_works_F77" >&6; }

if test x"$lt_prog_compiler_static_works_F77" = xyes; then
    :
else
    lt_prog_compiler_static_F77=
fi


{ echo "$as_me:$LINENO: checking if $compiler supports -c -o file.$ac_objext" >&5
echo $ECHO_N "checking if $compiler supports -c -o file.$ac_objext... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_c_o_F77+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_c_o_F77=no
   $rm -r conftest 2>/dev/null
   mkdir conftest
   cd conftest
   mkdir out
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext

   lt_compiler_flag="-o out/conftest2.$ac_objext"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:14074: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>out/conftest.err)
   ac_status=$?
   cat out/conftest.err >&5
   echo "$as_me:14078: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s out/conftest2.$ac_objext
   then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' > out/conftest.exp
     $SED '/^$/d; /^ *+/d' out/conftest.err >out/conftest.er2
     if test ! -s out/conftest.er2 || diff out/conftest.exp out/conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_c_o_F77=yes
     fi
   fi
   chmod u+w . 2>&5
   $rm conftest*
   # SGI C++ compiler will create directory out/ii_files/ for
   # template instantiation
   test -d out/ii_files && $rm out/ii_files/* && rmdir out/ii_files
   $rm out/* && rmdir out
   cd ..
   rmdir conftest
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_c_o_F77" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_c_o_F77" >&6; }


hard_links="nottested"
if test "$lt_cv_prog_compiler_c_o_F77" = no && test "$need_locks" != no; then
  # do not overwrite the value of need_locks provided by the user
  { echo "$as_me:$LINENO: checking if we can lock with hard links" >&5
echo $ECHO_N "checking if we can lock with hard links... $ECHO_C" >&6; }
  hard_links=yes
  $rm conftest*
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  touch conftest.a
  ln conftest.a conftest.b 2>&5 || hard_links=no
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  { echo "$as_me:$LINENO: result: $hard_links" >&5
echo "${ECHO_T}$hard_links" >&6; }
  if test "$hard_links" = no; then
    { echo "$as_me:$LINENO: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&5
echo "$as_me: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&2;}
    need_locks=warn
  fi
else
  need_locks=no
fi

{ echo "$as_me:$LINENO: checking whether the $compiler linker ($LD) supports shared libraries" >&5
echo $ECHO_N "checking whether the $compiler linker ($LD) supports shared libraries... $ECHO_C" >&6; }

  runpath_var=
  allow_undefined_flag_F77=
  enable_shared_with_static_runtimes_F77=no
  archive_cmds_F77=
  archive_expsym_cmds_F77=
  old_archive_From_new_cmds_F77=
  old_archive_from_expsyms_cmds_F77=
  export_dynamic_flag_spec_F77=
  whole_archive_flag_spec_F77=
  thread_safe_flag_spec_F77=
  hardcode_libdir_flag_spec_F77=
  hardcode_libdir_flag_spec_ld_F77=
  hardcode_libdir_separator_F77=
  hardcode_direct_F77=no
  hardcode_minus_L_F77=no
  hardcode_shlibpath_var_F77=unsupported
  link_all_deplibs_F77=unknown
  hardcode_automatic_F77=no
  module_cmds_F77=
  module_expsym_cmds_F77=
  always_export_symbols_F77=no
  export_symbols_cmds_F77='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  # include_expsyms should be a list of space-separated symbols to be *always*
  # included in the symbol list
  include_expsyms_F77=
  # exclude_expsyms can be an extended regexp of symbols to exclude
  # it will be wrapped by ` (' and `)$', so one must not match beginning or
  # end of line.  Example: `a|bc|.*d.*' will exclude the symbols `a' and `bc',
  # as well as any symbol that contains `d'.
  exclude_expsyms_F77="_GLOBAL_OFFSET_TABLE_"
  # Although _GLOBAL_OFFSET_TABLE_ is a valid symbol C name, most a.out
  # platforms (ab)use it in PIC code, but their linkers get confused if
  # the symbol is explicitly referenced.  Since portable code cannot
  # rely on this symbol name, it's probably fine to never include it in
  # preloaded symbol tables.
  extract_expsyms_cmds=
  # Just being paranoid about ensuring that cc_basename is set.
  for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`

  case $host_os in
  cygwin* | mingw* | pw32*)
    # FIXME: the MSVC++ port hasn't been tested in a loooong time
    # When not using gcc, we currently assume that we are using
    # Microsoft Visual C++.
    if test "$GCC" != yes; then
      with_gnu_ld=no
    fi
    ;;
  interix*)
    # we just hope/assume this is gcc and not c89 (= MSVC++)
    with_gnu_ld=yes
    ;;
  openbsd*)
    with_gnu_ld=no
    ;;
  esac

  ld_shlibs_F77=yes
  if test "$with_gnu_ld" = yes; then
    # If archive_cmds runs LD, not CC, wlarc should be empty
    wlarc='${wl}'

    # Set some defaults for GNU ld with shared library support. These
    # are reset later if shared libraries are not supported. Putting them
    # here allows them to be overridden if necessary.
    runpath_var=LD_RUN_PATH
    hardcode_libdir_flag_spec_F77='${wl}--rpath ${wl}$libdir'
    export_dynamic_flag_spec_F77='${wl}--export-dynamic'
    # ancient GNU ld didn't support --whole-archive et. al.
    if $LD --help 2>&1 | grep 'no-whole-archive' > /dev/null; then
	whole_archive_flag_spec_F77="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
      else
  	whole_archive_flag_spec_F77=
    fi
    supports_anon_versioning=no
    case `$LD -v 2>/dev/null` in
      *\ [01].* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
      *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
      *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
      *\ 2.11.*) ;; # other 2.11 versions
      *) supports_anon_versioning=yes ;;
    esac

    # See if GNU ld supports shared libraries.
    case $host_os in
    aix3* | aix4* | aix5*)
      # On AIX/PPC, the GNU linker is very broken
      if test "$host_cpu" != ia64; then
	ld_shlibs_F77=no
	cat <<EOF 1>&2

*** Warning: the GNU linker, at least up to release 2.9.1, is reported
*** to be unable to reliably create shared libraries on AIX.
*** Therefore, libtool is disabling shared libraries support.  If you
*** really care for shared libraries, you may want to modify your PATH
*** so that a non-GNU linker is found, and then restart.

EOF
      fi
      ;;

    amigaos*)
      archive_cmds_F77='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_minus_L_F77=yes

      # Samuel A. Falvo II <kc5tja@dolphin.openprojects.net> reports
      # that the semantics of dynamic libraries on AmigaOS, at least up
      # to version 4, is to share data among multiple programs linked
      # with the same dynamic library.  Since this doesn't match the
      # behavior of shared libraries on other platforms, we can't use
      # them.
      ld_shlibs_F77=no
      ;;

    beos*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	allow_undefined_flag_F77=unsupported
	# Joseph Beckenbach <jrb3@best.com> says some releases of gcc
	# support --undefined.  This deserves some investigation.  FIXME
	archive_cmds_F77='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      else
	ld_shlibs_F77=no
      fi
      ;;

    cygwin* | mingw* | pw32*)
      # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, F77) is actually meaningless,
      # as there is no search path for DLLs.
      hardcode_libdir_flag_spec_F77='-L$libdir'
      allow_undefined_flag_F77=unsupported
      always_export_symbols_F77=no
      enable_shared_with_static_runtimes_F77=yes
      export_symbols_cmds_F77='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[BCDGRS] /s/.* \([^ ]*\)/\1 DATA/'\'' | $SED -e '\''/^[AITW] /s/.* //'\'' | sort | uniq > $export_symbols'

      if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
        archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
	# If the export-symbols file already is a .def file (1st line
	# is EXPORTS), use it as is; otherwise, prepend...
	archive_expsym_cmds_F77='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	  cp $export_symbols $output_objdir/$soname.def;
	else
	  echo EXPORTS > $output_objdir/$soname.def;
	  cat $export_symbols >> $output_objdir/$soname.def;
	fi~
	$CC -shared $output_objdir/$soname.def $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      else
	ld_shlibs_F77=no
      fi
      ;;

    interix3*)
      hardcode_direct_F77=no
      hardcode_shlibpath_var_F77=no
      hardcode_libdir_flag_spec_F77='${wl}-rpath,$libdir'
      export_dynamic_flag_spec_F77='${wl}-E'
      # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
      # Instead, shared libraries are loaded at an image base (0x10000000 by
      # default) and relocated if they conflict, which is a slow very memory
      # consuming and fragmenting process.  To avoid this, we pick a random,
      # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
      # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
      archive_cmds_F77='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      archive_expsym_cmds_F77='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      ;;

    linux*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	tmp_addflag=
	case $cc_basename,$host_cpu in
	pgcc*)				# Portland Group C compiler
	  whole_archive_flag_spec_F77='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag'
	  ;;
	pgf77* | pgf90* | pgf95*)	# Portland Group f77 and f90 compilers
	  whole_archive_flag_spec_F77='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag -Mnomain' ;;
	ecc*,ia64* | icc*,ia64*)		# Intel C compiler on ia64
	  tmp_addflag=' -i_dynamic' ;;
	efc*,ia64* | ifort*,ia64*)	# Intel Fortran compiler on ia64
	  tmp_addflag=' -i_dynamic -nofor_main' ;;
	ifc* | ifort*)			# Intel Fortran compiler
	  tmp_addflag=' -nofor_main' ;;
	esac
	archive_cmds_F77='$CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'

	if test $supports_anon_versioning = yes; then
	  archive_expsym_cmds_F77='$echo "{ global:" > $output_objdir/$libname.ver~
  cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
  $echo "local: *; };" >> $output_objdir/$libname.ver~
	  $CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
	fi
      else
	ld_shlibs_F77=no
      fi
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds_F77='$LD -Bshareable $libobjs $deplibs $linker_flags -o $lib'
	wlarc=
      else
	archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      fi
      ;;

    solaris*)
      if $LD -v 2>&1 | grep 'BFD 2\.8' > /dev/null; then
	ld_shlibs_F77=no
	cat <<EOF 1>&2

*** Warning: The releases 2.8.* of the GNU linker cannot reliably
*** create shared libraries on Solaris systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.9.1 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

EOF
      elif $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs_F77=no
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX*)
      case `$LD -v 2>&1` in
        *\ [01].* | *\ 2.[0-9].* | *\ 2.1[0-5].*)
	ld_shlibs_F77=no
	cat <<_LT_EOF 1>&2

*** Warning: Releases of the GNU linker prior to 2.16.91.0.3 can not
*** reliably create shared libraries on SCO systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.16.91.0.3 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

_LT_EOF
	;;
	*)
	  if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	    hardcode_libdir_flag_spec_F77='`test -z "$SCOABSPATH" && echo ${wl}-rpath,$libdir`'
	    archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib'
	    archive_expsym_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname,-retain-symbols-file,$export_symbols -o $lib'
	  else
	    ld_shlibs_F77=no
	  fi
	;;
      esac
      ;;

    sunos4*)
      archive_cmds_F77='$LD -assert pure-text -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      wlarc=
      hardcode_direct_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    *)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs_F77=no
      fi
      ;;
    esac

    if test "$ld_shlibs_F77" = no; then
      runpath_var=
      hardcode_libdir_flag_spec_F77=
      export_dynamic_flag_spec_F77=
      whole_archive_flag_spec_F77=
    fi
  else
    # PORTME fill in a description of your system's linker (not GNU ld)
    case $host_os in
    aix3*)
      allow_undefined_flag_F77=unsupported
      always_export_symbols_F77=yes
      archive_expsym_cmds_F77='$LD -o $output_objdir/$soname $libobjs $deplibs $linker_flags -bE:$export_symbols -T512 -H512 -bM:SRE~$AR $AR_FLAGS $lib $output_objdir/$soname'
      # Note: this linker hardcodes the directories in LIBPATH if there
      # are no directories specified by -L.
      hardcode_minus_L_F77=yes
      if test "$GCC" = yes && test -z "$lt_prog_compiler_static"; then
	# Neither direct hardcoding nor static linking is supported with a
	# broken collect2.
	hardcode_direct_F77=unsupported
      fi
      ;;

    aix4* | aix5*)
      if test "$host_cpu" = ia64; then
	# On IA64, the linker does run time linking by default, so we don't
	# have to do anything special.
	aix_use_runtimelinking=no
	exp_sym_flag='-Bexport'
	no_entry_flag=""
      else
	# If we're using GNU nm, then we don't want the "-C" option.
	# -C means demangle to AIX nm, but means don't demangle with GNU nm
	if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
	  export_symbols_cmds_F77='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	else
	  export_symbols_cmds_F77='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	fi
	aix_use_runtimelinking=no

	# Test if we are trying to use run time linking or normal
	# AIX style linking. If -brtl is somewhere in LDFLAGS, we
	# need to do runtime linking.
	case $host_os in aix4.[23]|aix4.[23].*|aix5*)
	  for ld_flag in $LDFLAGS; do
  	  if (test $ld_flag = "-brtl" || test $ld_flag = "-Wl,-brtl"); then
  	    aix_use_runtimelinking=yes
  	    break
  	  fi
	  done
	  ;;
	esac

	exp_sym_flag='-bexport'
	no_entry_flag='-bnoentry'
      fi

      # When large executables or shared objects are built, AIX ld can
      # have problems creating the table of contents.  If linking a library
      # or program results in "error TOC overflow" add -mminimal-toc to
      # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
      # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

      archive_cmds_F77=''
      hardcode_direct_F77=yes
      hardcode_libdir_separator_F77=':'
      link_all_deplibs_F77=yes

      if test "$GCC" = yes; then
	case $host_os in aix4.[012]|aix4.[012].*)
	# We only want to do this on AIX 4.2 and lower, the check
	# below for broken collect2 doesn't work under 4.3+
	  collect2name=`${CC} -print-prog-name=collect2`
	  if test -f "$collect2name" && \
  	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	  then
  	  # We have reworked collect2
  	  hardcode_direct_F77=yes
	  else
  	  # We have old collect2
  	  hardcode_direct_F77=unsupported
  	  # It fails to find uninstalled libraries when the uninstalled
  	  # path is not listed in the libpath.  Setting hardcode_minus_L
  	  # to unsupported forces relinking
  	  hardcode_minus_L_F77=yes
  	  hardcode_libdir_flag_spec_F77='-L$libdir'
  	  hardcode_libdir_separator_F77=
	  fi
	  ;;
	esac
	shared_flag='-shared'
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag="$shared_flag "'${wl}-G'
	fi
      else
	# not using gcc
	if test "$host_cpu" = ia64; then
  	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
  	# chokes on -Wl,-G. The following line is correct:
	  shared_flag='-G'
	else
	  if test "$aix_use_runtimelinking" = yes; then
	    shared_flag='${wl}-G'
	  else
	    shared_flag='${wl}-bM:SRE'
	  fi
	fi
      fi

      # It seems that -bexpall does not export symbols beginning with
      # underscore (_), so it is better to generate a list of symbols to export.
      always_export_symbols_F77=yes
      if test "$aix_use_runtimelinking" = yes; then
	# Warning - without using the other runtime loading flags (-brtl),
	# -berok will link without error, but may produce a broken library.
	allow_undefined_flag_F77='-berok'
       # Determine the default libpath from the value encoded in an empty executable.
       cat >conftest.$ac_ext <<_ACEOF
      program main

      end
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_f77_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

       hardcode_libdir_flag_spec_F77='${wl}-blibpath:$libdir:'"$aix_libpath"
	archive_expsym_cmds_F77="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
       else
	if test "$host_cpu" = ia64; then
	  hardcode_libdir_flag_spec_F77='${wl}-R $libdir:/usr/lib:/lib'
	  allow_undefined_flag_F77="-z nodefs"
	  archive_expsym_cmds_F77="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
	else
	 # Determine the default libpath from the value encoded in an empty executable.
	 cat >conftest.$ac_ext <<_ACEOF
      program main

      end
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_f77_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

	 hardcode_libdir_flag_spec_F77='${wl}-blibpath:$libdir:'"$aix_libpath"
	  # Warning - without using the other run time loading flags,
	  # -berok will link without error, but may produce a broken library.
	  no_undefined_flag_F77=' ${wl}-bernotok'
	  allow_undefined_flag_F77=' ${wl}-berok'
	  # Exported symbols can be pulled into shared objects from archives
	  whole_archive_flag_spec_F77='$convenience'
	  archive_cmds_need_lc_F77=yes
	  # This is similar to how AIX traditionally builds its shared libraries.
	  archive_expsym_cmds_F77="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
	fi
      fi
      ;;

    amigaos*)
      archive_cmds_F77='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_minus_L_F77=yes
      # see comment about different semantics on the GNU ld section
      ld_shlibs_F77=no
      ;;

    bsdi[45]*)
      export_dynamic_flag_spec_F77=-rdynamic
      ;;

    cygwin* | mingw* | pw32*)
      # When not using gcc, we currently assume that we are using
      # Microsoft Visual C++.
      # hardcode_libdir_flag_spec is actually meaningless, as there is
      # no search path for DLLs.
      hardcode_libdir_flag_spec_F77=' '
      allow_undefined_flag_F77=unsupported
      # Tell ltmain to make .lib files, not .a files.
      libext=lib
      # Tell ltmain to make .dll files, not .so files.
      shrext_cmds=".dll"
      # FIXME: Setting linknames here is a bad hack.
      archive_cmds_F77='$CC -o $lib $libobjs $compiler_flags `echo "$deplibs" | $SED -e '\''s/ -lc$//'\''` -link -dll~linknames='
      # The linker will automatically build a .lib file if we build a DLL.
      old_archive_From_new_cmds_F77='true'
      # FIXME: Should let the user specify the lib program.
      old_archive_cmds_F77='lib /OUT:$oldlib$oldobjs$old_deplibs'
      fix_srcfile_path_F77='`cygpath -w "$srcfile"`'
      enable_shared_with_static_runtimes_F77=yes
      ;;

    darwin* | rhapsody*)
      case $host_os in
        rhapsody* | darwin1.[012])
         allow_undefined_flag_F77='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           allow_undefined_flag_F77='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[012])
               allow_undefined_flag_F77='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               allow_undefined_flag_F77='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
      esac
      archive_cmds_need_lc_F77=no
      hardcode_direct_F77=no
      hardcode_automatic_F77=yes
      hardcode_shlibpath_var_F77=unsupported
      whole_archive_flag_spec_F77=''
      link_all_deplibs_F77=yes
    if test "$GCC" = yes ; then
    	output_verbose_link_cmd='echo'
        archive_cmds_F77='$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      module_cmds_F77='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
      # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
      archive_expsym_cmds_F77='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      module_expsym_cmds_F77='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
    else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
         archive_cmds_F77='$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
         module_cmds_F77='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
         archive_expsym_cmds_F77='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          module_expsym_cmds_F77='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         ld_shlibs_F77=no
          ;;
      esac
    fi
      ;;

    dgux*)
      archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_shlibpath_var_F77=no
      ;;

    freebsd1*)
      ld_shlibs_F77=no
      ;;

    # FreeBSD 2.2.[012] allows us to include c++rt0.o to get C++ constructor
    # support.  Future versions do this automatically, but an explicit c++rt0.o
    # does not break anything, and helps significantly (at the cost of a little
    # extra space).
    freebsd2.2*)
      archive_cmds_F77='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags /usr/lib/c++rt0.o'
      hardcode_libdir_flag_spec_F77='-R$libdir'
      hardcode_direct_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    # Unfortunately, older versions of FreeBSD 2 do not have this feature.
    freebsd2*)
      archive_cmds_F77='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct_F77=yes
      hardcode_minus_L_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    # FreeBSD 3 and greater uses gcc -shared to do shared libraries.
    freebsd* | kfreebsd*-gnu | dragonfly*)
      archive_cmds_F77='$CC -shared -o $lib $libobjs $deplibs $compiler_flags'
      hardcode_libdir_flag_spec_F77='-R$libdir'
      hardcode_direct_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    hpux9*)
      if test "$GCC" = yes; then
	archive_cmds_F77='$rm $output_objdir/$soname~$CC -shared -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $libobjs $deplibs $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
	archive_cmds_F77='$rm $output_objdir/$soname~$LD -b +b $install_libdir -o $output_objdir/$soname $libobjs $deplibs $linker_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      fi
      hardcode_libdir_flag_spec_F77='${wl}+b ${wl}$libdir'
      hardcode_libdir_separator_F77=:
      hardcode_direct_F77=yes

      # hardcode_minus_L: Not really in the search PATH,
      # but as the default location of the library.
      hardcode_minus_L_F77=yes
      export_dynamic_flag_spec_F77='${wl}-E'
      ;;

    hpux10*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	archive_cmds_F77='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_F77='$LD -b +h $soname +b $install_libdir -o $lib $libobjs $deplibs $linker_flags'
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec_F77='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator_F77=:

	hardcode_direct_F77=yes
	export_dynamic_flag_spec_F77='${wl}-E'

	# hardcode_minus_L: Not really in the search PATH,
	# but as the default location of the library.
	hardcode_minus_L_F77=yes
      fi
      ;;

    hpux11*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	case $host_cpu in
	hppa*64*)
	  archive_cmds_F77='$CC -shared ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds_F77='$CC -shared ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds_F77='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      else
	case $host_cpu in
	hppa*64*)
	  archive_cmds_F77='$CC -b ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds_F77='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds_F77='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec_F77='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator_F77=:

	case $host_cpu in
	hppa*64*|ia64*)
	  hardcode_libdir_flag_spec_ld_F77='+b $libdir'
	  hardcode_direct_F77=no
	  hardcode_shlibpath_var_F77=no
	  ;;
	*)
	  hardcode_direct_F77=yes
	  export_dynamic_flag_spec_F77='${wl}-E'

	  # hardcode_minus_L: Not really in the search PATH,
	  # but as the default location of the library.
	  hardcode_minus_L_F77=yes
	  ;;
	esac
      fi
      ;;

    irix5* | irix6* | nonstopux*)
      if test "$GCC" = yes; then
	archive_cmds_F77='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	archive_cmds_F77='$LD -shared $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec_ld_F77='-rpath $libdir'
      fi
      hardcode_libdir_flag_spec_F77='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_F77=:
      link_all_deplibs_F77=yes
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds_F77='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'  # a.out
      else
	archive_cmds_F77='$LD -shared -o $lib $libobjs $deplibs $linker_flags'      # ELF
      fi
      hardcode_libdir_flag_spec_F77='-R$libdir'
      hardcode_direct_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    newsos6)
      archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct_F77=yes
      hardcode_libdir_flag_spec_F77='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_F77=:
      hardcode_shlibpath_var_F77=no
      ;;

    openbsd*)
      hardcode_direct_F77=yes
      hardcode_shlibpath_var_F77=no
      if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
	archive_cmds_F77='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-retain-symbols-file,$export_symbols'
	hardcode_libdir_flag_spec_F77='${wl}-rpath,$libdir'
	export_dynamic_flag_spec_F77='${wl}-E'
      else
       case $host_os in
	 openbsd[01].* | openbsd2.[0-7] | openbsd2.[0-7].*)
	   archive_cmds_F77='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
	   hardcode_libdir_flag_spec_F77='-R$libdir'
	   ;;
	 *)
	   archive_cmds_F77='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	   hardcode_libdir_flag_spec_F77='${wl}-rpath,$libdir'
	   ;;
       esac
      fi
      ;;

    os2*)
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_minus_L_F77=yes
      allow_undefined_flag_F77=unsupported
      archive_cmds_F77='$echo "LIBRARY $libname INITINSTANCE" > $output_objdir/$libname.def~$echo "DESCRIPTION \"$libname\"" >> $output_objdir/$libname.def~$echo DATA >> $output_objdir/$libname.def~$echo " SINGLE NONSHARED" >> $output_objdir/$libname.def~$echo EXPORTS >> $output_objdir/$libname.def~emxexp $libobjs >> $output_objdir/$libname.def~$CC -Zdll -Zcrtdll -o $lib $libobjs $deplibs $compiler_flags $output_objdir/$libname.def'
      old_archive_From_new_cmds_F77='emximp -o $output_objdir/$libname.a $output_objdir/$libname.def'
      ;;

    osf3*)
      if test "$GCC" = yes; then
	allow_undefined_flag_F77=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds_F77='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	allow_undefined_flag_F77=' -expect_unresolved \*'
	archive_cmds_F77='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
      fi
      hardcode_libdir_flag_spec_F77='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_F77=:
      ;;

    osf4* | osf5*)	# as osf3* with the addition of -msym flag
      if test "$GCC" = yes; then
	allow_undefined_flag_F77=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds_F77='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec_F77='${wl}-rpath ${wl}$libdir'
      else
	allow_undefined_flag_F77=' -expect_unresolved \*'
	archive_cmds_F77='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	archive_expsym_cmds_F77='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done; echo "-hidden">> $lib.exp~
	$LD -shared${allow_undefined_flag} -input $lib.exp $linker_flags $libobjs $deplibs -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib~$rm $lib.exp'

	# Both c and cxx compiler support -rpath directly
	hardcode_libdir_flag_spec_F77='-rpath $libdir'
      fi
      hardcode_libdir_separator_F77=:
      ;;

    solaris*)
      no_undefined_flag_F77=' -z text'
      if test "$GCC" = yes; then
	wlarc='${wl}'
	archive_cmds_F77='$CC -shared ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	  $CC -shared ${wl}-M ${wl}$lib.exp ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags~$rm $lib.exp'
      else
	wlarc=''
	archive_cmds_F77='$LD -G${allow_undefined_flag} -h $soname -o $lib $libobjs $deplibs $linker_flags'
	archive_expsym_cmds_F77='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
  	$LD -G${allow_undefined_flag} -M $lib.exp -h $soname -o $lib $libobjs $deplibs $linker_flags~$rm $lib.exp'
      fi
      hardcode_libdir_flag_spec_F77='-R$libdir'
      hardcode_shlibpath_var_F77=no
      case $host_os in
      solaris2.[0-5] | solaris2.[0-5].*) ;;
      *)
 	# The compiler driver will combine linker options so we
 	# cannot just pass the convience library names through
 	# without $wl, iff we do not link with $LD.
 	# Luckily, gcc supports the same syntax we need for Sun Studio.
 	# Supported since Solaris 2.6 (maybe 2.5.1?)
 	case $wlarc in
 	'')
 	  whole_archive_flag_spec_F77='-z allextract$convenience -z defaultextract' ;;
 	*)
 	  whole_archive_flag_spec_F77='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract' ;;
 	esac ;;
      esac
      link_all_deplibs_F77=yes
      ;;

    sunos4*)
      if test "x$host_vendor" = xsequent; then
	# Use $CC to link under sequent, because it throws in some extra .o
	# files that make .init and .fini sections work.
	archive_cmds_F77='$CC -G ${wl}-h $soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_F77='$LD -assert pure-text -Bstatic -o $lib $libobjs $deplibs $linker_flags'
      fi
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_direct_F77=yes
      hardcode_minus_L_F77=yes
      hardcode_shlibpath_var_F77=no
      ;;

    sysv4)
      case $host_vendor in
	sni)
	  archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct_F77=yes # is this really true???
	;;
	siemens)
	  ## LD is ld it makes a PLAMLIB
	  ## CC just makes a GrossModule.
	  archive_cmds_F77='$LD -G -o $lib $libobjs $deplibs $linker_flags'
	  reload_cmds_F77='$CC -r -o $output$reload_objs'
	  hardcode_direct_F77=no
        ;;
	motorola)
	  archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct_F77=no #Motorola manual says yes, but my tests say they lie
	;;
      esac
      runpath_var='LD_RUN_PATH'
      hardcode_shlibpath_var_F77=no
      ;;

    sysv4.3*)
      archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_shlibpath_var_F77=no
      export_dynamic_flag_spec_F77='-Bexport'
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	hardcode_shlibpath_var_F77=no
	runpath_var=LD_RUN_PATH
	hardcode_runpath_var=yes
	ld_shlibs_F77=yes
      fi
      ;;

    sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[01].[10]* | unixware7*)
      no_undefined_flag_F77='${wl}-z,text'
      archive_cmds_need_lc_F77=no
      hardcode_shlibpath_var_F77=no
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds_F77='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_F77='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6*)
      # Note: We can NOT use -z defs as we might desire, because we do not
      # link with -lc, and that would cause any symbols used from libc to
      # always be unresolved, which means just about no library would
      # ever link correctly.  If we're not using GNU ld we use -z text
      # though, which does catch some bad symbols but isn't as heavy-handed
      # as -z defs.
      no_undefined_flag_F77='${wl}-z,text'
      allow_undefined_flag_F77='${wl}-z,nodefs'
      archive_cmds_need_lc_F77=no
      hardcode_shlibpath_var_F77=no
      hardcode_libdir_flag_spec_F77='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
      hardcode_libdir_separator_F77=':'
      link_all_deplibs_F77=yes
      export_dynamic_flag_spec_F77='${wl}-Bexport'
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds_F77='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_F77='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_F77='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    uts4*)
      archive_cmds_F77='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec_F77='-L$libdir'
      hardcode_shlibpath_var_F77=no
      ;;

    *)
      ld_shlibs_F77=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $ld_shlibs_F77" >&5
echo "${ECHO_T}$ld_shlibs_F77" >&6; }
test "$ld_shlibs_F77" = no && can_build_shared=no

#
# Do we need to explicitly link libc?
#
case "x$archive_cmds_need_lc_F77" in
x|xyes)
  # Assume -lc should be added
  archive_cmds_need_lc_F77=yes

  if test "$enable_shared" = yes && test "$GCC" = yes; then
    case $archive_cmds_F77 in
    *'~'*)
      # FIXME: we may have to deal with multi-command sequences.
      ;;
    '$CC '*)
      # Test whether the compiler implicitly links with -lc since on some
      # systems, -lgcc has to come before -lc. If gcc already passes -lc
      # to ld, don't add -lc before -lgcc.
      { echo "$as_me:$LINENO: checking whether -lc should be explicitly linked in" >&5
echo $ECHO_N "checking whether -lc should be explicitly linked in... $ECHO_C" >&6; }
      $rm conftest*
      printf "$lt_simple_compile_test_code" > conftest.$ac_ext

      if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } 2>conftest.err; then
        soname=conftest
        lib=conftest
        libobjs=conftest.$ac_objext
        deplibs=
        wl=$lt_prog_compiler_wl_F77
	pic_flag=$lt_prog_compiler_pic_F77
        compiler_flags=-v
        linker_flags=-v
        verstring=
        output_objdir=.
        libname=conftest
        lt_save_allow_undefined_flag=$allow_undefined_flag_F77
        allow_undefined_flag_F77=
        if { (eval echo "$as_me:$LINENO: \"$archive_cmds_F77 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1\"") >&5
  (eval $archive_cmds_F77 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
        then
	  archive_cmds_need_lc_F77=no
        else
	  archive_cmds_need_lc_F77=yes
        fi
        allow_undefined_flag_F77=$lt_save_allow_undefined_flag
      else
        cat conftest.err 1>&5
      fi
      $rm conftest*
      { echo "$as_me:$LINENO: result: $archive_cmds_need_lc_F77" >&5
echo "${ECHO_T}$archive_cmds_need_lc_F77" >&6; }
      ;;
    esac
  fi
  ;;
esac

{ echo "$as_me:$LINENO: checking dynamic linker characteristics" >&5
echo $ECHO_N "checking dynamic linker characteristics... $ECHO_C" >&6; }
library_names_spec=
libname_spec='lib$name'
soname_spec=
shrext_cmds=".so"
postinstall_cmds=
postuninstall_cmds=
finish_cmds=
finish_eval=
shlibpath_var=
shlibpath_overrides_runpath=unknown
version_type=none
dynamic_linker="$host_os ld.so"
sys_lib_dlsearch_path_spec="/lib /usr/lib"
if test "$GCC" = yes; then
  sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
  if echo "$sys_lib_search_path_spec" | grep ';' >/dev/null ; then
    # if the path contains ";" then we assume it to be the separator
    # otherwise default to the standard path separator (i.e. ":") - it is
    # assumed that no part of a normal pathname contains ";" but that should
    # okay in the real world where ";" in dirpaths is itself problematic.
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
  else
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
  fi
else
  sys_lib_search_path_spec="/lib /usr/lib /usr/local/lib"
fi
need_lib_prefix=unknown
hardcode_into_libs=no

# when you set need_version to no, make sure it does not cause -set_version
# flags to be left without arguments
need_version=unknown

case $host_os in
aix3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix $libname.a'
  shlibpath_var=LIBPATH

  # AIX 3 has no versioning support, so we append a major version to the name.
  soname_spec='${libname}${release}${shared_ext}$major'
  ;;

aix4* | aix5*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  hardcode_into_libs=yes
  if test "$host_cpu" = ia64; then
    # AIX 5 supports IA64
    library_names_spec='${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext}$versuffix $libname${shared_ext}'
    shlibpath_var=LD_LIBRARY_PATH
  else
    # With GCC up to 2.95.x, collect2 would create an import file
    # for dependence libraries.  The import file would start with
    # the line `#! .'.  This would cause the generated library to
    # depend on `.', always an invalid library.  This was fixed in
    # development snapshots of GCC prior to 3.0.
    case $host_os in
      aix4 | aix4.[01] | aix4.[01].*)
      if { echo '#if __GNUC__ > 2 || (__GNUC__ == 2 && __GNUC_MINOR__ >= 97)'
	   echo ' yes '
	   echo '#endif'; } | ${CC} -E - | grep yes > /dev/null; then
	:
      else
	can_build_shared=no
      fi
      ;;
    esac
    # AIX (on Power*) has no versioning support, so currently we can not hardcode correct
    # soname into executable. Probably we can add versioning support to
    # collect2, so additional links can be useful in future.
    if test "$aix_use_runtimelinking" = yes; then
      # If using run time linking (on AIX 4.2 or later) use lib<name>.so
      # instead of lib<name>.a to let people know that these are not
      # typical AIX shared libraries.
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    else
      # We preserve .a as extension for shared libraries through AIX4.2
      # and later when we are not doing run time linking.
      library_names_spec='${libname}${release}.a $libname.a'
      soname_spec='${libname}${release}${shared_ext}$major'
    fi
    shlibpath_var=LIBPATH
  fi
  ;;

amigaos*)
  library_names_spec='$libname.ixlibrary $libname.a'
  # Create ${libname}_ixlibrary.a entries in /sys/libs.
  finish_eval='for lib in `ls $libdir/*.ixlibrary 2>/dev/null`; do libname=`$echo "X$lib" | $Xsed -e '\''s%^.*/\([^/]*\)\.ixlibrary$%\1%'\''`; test $rm /sys/libs/${libname}_ixlibrary.a; $show "cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a"; cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a || exit 1; done'
  ;;

beos*)
  library_names_spec='${libname}${shared_ext}'
  dynamic_linker="$host_os ld.so"
  shlibpath_var=LIBRARY_PATH
  ;;

bsdi[45]*)
  version_type=linux
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/shlib /usr/lib /usr/X11/lib /usr/contrib/lib /lib /usr/local/lib"
  sys_lib_dlsearch_path_spec="/shlib /usr/lib /usr/local/lib"
  # the default ld.so.conf also contains /usr/contrib/lib and
  # /usr/X11R6/lib (/usr/X11 is a link to /usr/X11R6), but let us allow
  # libtool to hard-code these into programs
  ;;

cygwin* | mingw* | pw32*)
  version_type=windows
  shrext_cmds=".dll"
  need_version=no
  need_lib_prefix=no

  case $GCC,$host_os in
  yes,cygwin* | yes,mingw* | yes,pw32*)
    library_names_spec='$libname.dll.a'
    # DLL is installed to $(libdir)/../bin by postinstall_cmds
    postinstall_cmds='base_file=`basename \${file}`~
      dlpath=`$SHELL 2>&1 -c '\''. $dir/'\''\${base_file}'\''i;echo \$dlname'\''`~
      dldir=$destdir/`dirname \$dlpath`~
      test -d \$dldir || mkdir -p \$dldir~
      $install_prog $dir/$dlname \$dldir/$dlname~
      chmod a+x \$dldir/$dlname'
    postuninstall_cmds='dldll=`$SHELL 2>&1 -c '\''. $file; echo \$dlname'\''`~
      dlpath=$dir/\$dldll~
       $rm \$dlpath'
    shlibpath_overrides_runpath=yes

    case $host_os in
    cygwin*)
      # Cygwin DLLs use 'cyg' prefix rather than 'lib'
      soname_spec='`echo ${libname} | sed -e 's/^lib/cyg/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec="/usr/lib /lib/w32api /lib /usr/local/lib"
      ;;
    mingw*)
      # MinGW DLLs use traditional 'lib' prefix
      soname_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
      if echo "$sys_lib_search_path_spec" | grep ';[c-zC-Z]:/' >/dev/null; then
        # It is most probably a Windows format PATH printed by
        # mingw gcc, but we are running on Cygwin. Gcc prints its search
        # path with ; separators, and with drive letters. We can handle the
        # drive letters (cygwin fileutils understands them), so leave them,
        # especially as we might pass files found there to a mingw objdump,
        # which wouldn't understand a cygwinified path. Ahh.
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
      else
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
      fi
      ;;
    pw32*)
      # pw32 DLLs use 'pw' prefix rather than 'lib'
      library_names_spec='`echo ${libname} | sed -e 's/^lib/pw/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      ;;
    esac
    ;;

  linux*)
    if $LD --help 2>&1 | egrep ': supported targets:.* elf' > /dev/null; then
      archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      supports_anon_versioning=no
      case `$LD -v 2>/dev/null` in
        *\ 01.* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
        *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
        *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
        *\ 2.11.*) ;; # other 2.11 versions
        *) supports_anon_versioning=yes ;;
      esac
      if test $supports_anon_versioning = yes; then
        archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
$echo "local: *; };" >> $output_objdir/$libname.ver~
        $CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
      else
        $archive_expsym_cmds="$archive_cmds"
      fi
    else
      ld_shlibs=no
    fi
    ;;

  *)
    library_names_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext} $libname.lib'
    ;;
  esac
  dynamic_linker='Win32 ld.exe'
  # FIXME: first we should search . and the directory the executable is in
  shlibpath_var=PATH
  ;;

darwin* | rhapsody*)
  dynamic_linker="$host_os dyld"
  version_type=darwin
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${versuffix}$shared_ext ${libname}${release}${major}$shared_ext ${libname}$shared_ext'
  soname_spec='${libname}${release}${major}$shared_ext'
  shlibpath_overrides_runpath=yes
  shlibpath_var=DYLD_LIBRARY_PATH
  shrext_cmds='`test .$module = .yes && echo .so || echo .dylib`'
  # Apple's gcc prints 'gcc -print-search-dirs' doesn't operate the same.
  if test "$GCC" = yes; then
    sys_lib_search_path_spec=`$CC -print-search-dirs | tr "\n" "$PATH_SEPARATOR" | sed -e 's/libraries:/@libraries:/' | tr "@" "\n" | grep "^libraries:" | sed -e "s/^libraries://" -e "s,=/,/,g" -e "s,$PATH_SEPARATOR, ,g" -e "s,.*,& /lib /usr/lib /usr/local/lib,g"`
  else
    sys_lib_search_path_spec='/lib /usr/lib /usr/local/lib'
  fi
  sys_lib_dlsearch_path_spec='/usr/local/lib /lib /usr/lib'
  ;;

dgux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname$shared_ext'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

freebsd1*)
  dynamic_linker=no
  ;;

kfreebsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

freebsd* | dragonfly*)
  # DragonFly does not have aout.  When/if they implement a new
  # versioning mechanism, adjust this.
  if test -x /usr/bin/objformat; then
    objformat=`/usr/bin/objformat`
  else
    case $host_os in
    freebsd[123]*) objformat=aout ;;
    *) objformat=elf ;;
    esac
  fi
  # Handle Gentoo/FreeBSD as it was Linux
  case $host_vendor in
    gentoo)
      version_type=linux ;;
    *)
      version_type=freebsd-$objformat ;;
  esac

  case $version_type in
    freebsd-elf*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
      need_version=no
      need_lib_prefix=no
      ;;
    freebsd-*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix $libname${shared_ext}$versuffix'
      need_version=yes
      ;;
    linux)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
      soname_spec='${libname}${release}${shared_ext}$major'
      need_lib_prefix=no
      need_version=no
      ;;
  esac
  shlibpath_var=LD_LIBRARY_PATH
  case $host_os in
  freebsd2*)
    shlibpath_overrides_runpath=yes
    ;;
  freebsd3.[01]* | freebsdelf3.[01]*)
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  freebsd3.[2-9]* | freebsdelf3.[2-9]* | \
  freebsd4.[0-5] | freebsdelf4.[0-5] | freebsd4.1.1 | freebsdelf4.1.1)
    shlibpath_overrides_runpath=no
    hardcode_into_libs=yes
    ;;
  freebsd*) # from 4.6 on
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  esac
  ;;

gnu*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}${major} ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  ;;

hpux9* | hpux10* | hpux11*)
  # Give a soname corresponding to the major version so that dld.sl refuses to
  # link against other versions.
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  case $host_cpu in
  ia64*)
    shrext_cmds='.so'
    hardcode_into_libs=yes
    dynamic_linker="$host_os dld.so"
    shlibpath_var=LD_LIBRARY_PATH
    shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    if test "X$HPUX_IA64_MODE" = X32; then
      sys_lib_search_path_spec="/usr/lib/hpux32 /usr/local/lib/hpux32 /usr/local/lib"
    else
      sys_lib_search_path_spec="/usr/lib/hpux64 /usr/local/lib/hpux64"
    fi
    sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
    ;;
   hppa*64*)
     shrext_cmds='.sl'
     hardcode_into_libs=yes
     dynamic_linker="$host_os dld.sl"
     shlibpath_var=LD_LIBRARY_PATH # How should we handle SHLIB_PATH
     shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
     library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
     soname_spec='${libname}${release}${shared_ext}$major'
     sys_lib_search_path_spec="/usr/lib/pa20_64 /usr/ccs/lib/pa20_64"
     sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
     ;;
   *)
    shrext_cmds='.sl'
    dynamic_linker="$host_os dld.sl"
    shlibpath_var=SHLIB_PATH
    shlibpath_overrides_runpath=no # +s is required to enable SHLIB_PATH
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    ;;
  esac
  # HP-UX runs *really* slowly unless shared libraries are mode 555.
  postinstall_cmds='chmod 555 $lib'
  ;;

interix3*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  dynamic_linker='Interix 3.x ld.so.1 (PE, like ELF)'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  ;;

irix5* | irix6* | nonstopux*)
  case $host_os in
    nonstopux*) version_type=nonstopux ;;
    *)
	if test "$lt_cv_prog_gnu_ld" = yes; then
		version_type=linux
	else
		version_type=irix
	fi ;;
  esac
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext} $libname${shared_ext}'
  case $host_os in
  irix5* | nonstopux*)
    libsuff= shlibsuff=
    ;;
  *)
    case $LD in # libtool.m4 will add one of these switches to LD
    *-32|*"-32 "|*-melf32bsmip|*"-melf32bsmip ")
      libsuff= shlibsuff= libmagic=32-bit;;
    *-n32|*"-n32 "|*-melf32bmipn32|*"-melf32bmipn32 ")
      libsuff=32 shlibsuff=N32 libmagic=N32;;
    *-64|*"-64 "|*-melf64bmip|*"-melf64bmip ")
      libsuff=64 shlibsuff=64 libmagic=64-bit;;
    *) libsuff= shlibsuff= libmagic=never-match;;
    esac
    ;;
  esac
  shlibpath_var=LD_LIBRARY${shlibsuff}_PATH
  shlibpath_overrides_runpath=no
  sys_lib_search_path_spec="/usr/lib${libsuff} /lib${libsuff} /usr/local/lib${libsuff}"
  sys_lib_dlsearch_path_spec="/usr/lib${libsuff} /lib${libsuff}"
  hardcode_into_libs=yes
  ;;

# No shared lib support for Linux oldld, aout, or coff.
linux*oldld* | linux*aout* | linux*coff*)
  dynamic_linker=no
  ;;

# This must be Linux ELF.
linux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -n $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  # This implies no fast_install, which is unacceptable.
  # Some rework will be needed to allow for fast_install
  # before this can be enabled.
  hardcode_into_libs=yes

  # Append ld.so.conf contents to the search path
  if test -f /etc/ld.so.conf; then
    lt_ld_extra=`awk '/^include / { system(sprintf("cd /etc; cat %s", \$2)); skip = 1; } { if (!skip) print \$0; skip = 0; }' < /etc/ld.so.conf | $SED -e 's/#.*//;s/[:,	]/ /g;s/=[^=]*$//;s/=[^= ]* / /g;/^$/d' | tr '\n' ' '`
    sys_lib_dlsearch_path_spec="/lib /usr/lib $lt_ld_extra"
  fi

  # We used to test for /lib/ld.so.1 and disable shared libraries on
  # powerpc, because MkLinux only supported shared libraries with the
  # GNU dynamic linker.  Since this was broken with cross compilers,
  # most powerpc-linux boxes support dynamic linking these days and
  # people can always --disable-shared, the test was removed, and we
  # assume the GNU/Linux dynamic linker is in use.
  dynamic_linker='GNU/Linux ld.so'
  ;;

knetbsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

netbsd*)
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
    finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
    dynamic_linker='NetBSD (a.out) ld.so'
  else
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    dynamic_linker='NetBSD ld.elf_so'
  fi
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  ;;

newsos6)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

nto-qnx*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

openbsd*)
  version_type=sunos
  sys_lib_dlsearch_path_spec="/usr/lib"
  need_lib_prefix=no
  # Some older versions of OpenBSD (3.3 at least) *do* need versioned libs.
  case $host_os in
    openbsd3.3 | openbsd3.3.*) need_version=yes ;;
    *)                         need_version=no  ;;
  esac
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    case $host_os in
      openbsd2.[89] | openbsd2.[89].*)
	shlibpath_overrides_runpath=no
	;;
      *)
	shlibpath_overrides_runpath=yes
	;;
      esac
  else
    shlibpath_overrides_runpath=yes
  fi
  ;;

os2*)
  libname_spec='$name'
  shrext_cmds=".dll"
  need_lib_prefix=no
  library_names_spec='$libname${shared_ext} $libname.a'
  dynamic_linker='OS/2 ld.exe'
  shlibpath_var=LIBPATH
  ;;

osf3* | osf4* | osf5*)
  version_type=osf
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/usr/shlib /usr/ccs/lib /usr/lib/cmplrs/cc /usr/lib /usr/local/lib /var/shlib"
  sys_lib_dlsearch_path_spec="$sys_lib_search_path_spec"
  ;;

solaris*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  # ldd complains unless libraries are executable
  postinstall_cmds='chmod +x $lib'
  ;;

sunos4*)
  version_type=sunos
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/usr/etc" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  if test "$with_gnu_ld" = yes; then
    need_lib_prefix=no
  fi
  need_version=yes
  ;;

sysv4 | sysv4.3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  case $host_vendor in
    sni)
      shlibpath_overrides_runpath=no
      need_lib_prefix=no
      export_dynamic_flag_spec='${wl}-Blargedynsym'
      runpath_var=LD_RUN_PATH
      ;;
    siemens)
      need_lib_prefix=no
      ;;
    motorola)
      need_lib_prefix=no
      need_version=no
      shlibpath_overrides_runpath=no
      sys_lib_search_path_spec='/lib /usr/lib /usr/ccs/lib'
      ;;
  esac
  ;;

sysv4*MP*)
  if test -d /usr/nec ;then
    version_type=linux
    library_names_spec='$libname${shared_ext}.$versuffix $libname${shared_ext}.$major $libname${shared_ext}'
    soname_spec='$libname${shared_ext}.$major'
    shlibpath_var=LD_LIBRARY_PATH
  fi
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  version_type=freebsd-elf
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  if test "$with_gnu_ld" = yes; then
    sys_lib_search_path_spec='/usr/local/lib /usr/gnu/lib /usr/ccs/lib /usr/lib /lib'
    shlibpath_overrides_runpath=no
  else
    sys_lib_search_path_spec='/usr/ccs/lib /usr/lib'
    shlibpath_overrides_runpath=yes
    case $host_os in
      sco3.2v5*)
        sys_lib_search_path_spec="$sys_lib_search_path_spec /lib"
	;;
    esac
  fi
  sys_lib_dlsearch_path_spec='/usr/lib'
  ;;

uts4*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

*)
  dynamic_linker=no
  ;;
esac
{ echo "$as_me:$LINENO: result: $dynamic_linker" >&5
echo "${ECHO_T}$dynamic_linker" >&6; }
test "$dynamic_linker" = no && can_build_shared=no

variables_saved_for_relink="PATH $shlibpath_var $runpath_var"
if test "$GCC" = yes; then
  variables_saved_for_relink="$variables_saved_for_relink GCC_EXEC_PREFIX COMPILER_PATH LIBRARY_PATH"
fi

{ echo "$as_me:$LINENO: checking how to hardcode library paths into programs" >&5
echo $ECHO_N "checking how to hardcode library paths into programs... $ECHO_C" >&6; }
hardcode_action_F77=
if test -n "$hardcode_libdir_flag_spec_F77" || \
   test -n "$runpath_var_F77" || \
   test "X$hardcode_automatic_F77" = "Xyes" ; then

  # We can hardcode non-existant directories.
  if test "$hardcode_direct_F77" != no &&
     # If the only mechanism to avoid hardcoding is shlibpath_var, we
     # have to relink, otherwise we might link with an installed library
     # when we should be linking with a yet-to-be-installed one
     ## test "$_LT_AC_TAGVAR(hardcode_shlibpath_var, F77)" != no &&
     test "$hardcode_minus_L_F77" != no; then
    # Linking always hardcodes the temporary library directory.
    hardcode_action_F77=relink
  else
    # We can link without hardcoding, and we can hardcode nonexisting dirs.
    hardcode_action_F77=immediate
  fi
else
  # We cannot hardcode anything, or else we can only hardcode existing
  # directories.
  hardcode_action_F77=unsupported
fi
{ echo "$as_me:$LINENO: result: $hardcode_action_F77" >&5
echo "${ECHO_T}$hardcode_action_F77" >&6; }

if test "$hardcode_action_F77" = relink; then
  # Fast installation is not supported
  enable_fast_install=no
elif test "$shlibpath_overrides_runpath" = yes ||
     test "$enable_shared" = no; then
  # Fast installation is not necessary
  enable_fast_install=needless
fi


# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    compiler_F77 \
    CC_F77 \
    LD_F77 \
    lt_prog_compiler_wl_F77 \
    lt_prog_compiler_pic_F77 \
    lt_prog_compiler_static_F77 \
    lt_prog_compiler_no_builtin_flag_F77 \
    export_dynamic_flag_spec_F77 \
    thread_safe_flag_spec_F77 \
    whole_archive_flag_spec_F77 \
    enable_shared_with_static_runtimes_F77 \
    old_archive_cmds_F77 \
    old_archive_from_new_cmds_F77 \
    predep_objects_F77 \
    postdep_objects_F77 \
    predeps_F77 \
    postdeps_F77 \
    compiler_lib_search_path_F77 \
    archive_cmds_F77 \
    archive_expsym_cmds_F77 \
    postinstall_cmds_F77 \
    postuninstall_cmds_F77 \
    old_archive_from_expsyms_cmds_F77 \
    allow_undefined_flag_F77 \
    no_undefined_flag_F77 \
    export_symbols_cmds_F77 \
    hardcode_libdir_flag_spec_F77 \
    hardcode_libdir_flag_spec_ld_F77 \
    hardcode_libdir_separator_F77 \
    hardcode_automatic_F77 \
    module_cmds_F77 \
    module_expsym_cmds_F77 \
    lt_cv_prog_compiler_c_o_F77 \
    exclude_expsyms_F77 \
    include_expsyms_F77; do

    case $var in
    old_archive_cmds_F77 | \
    old_archive_from_new_cmds_F77 | \
    archive_cmds_F77 | \
    archive_expsym_cmds_F77 | \
    module_cmds_F77 | \
    module_expsym_cmds_F77 | \
    old_archive_from_expsyms_cmds_F77 | \
    export_symbols_cmds_F77 | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\$0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\$0 --fallback-echo"$/$0 --fallback-echo"/'`
    ;;
  esac

cfgfile="$ofile"

  cat <<__EOF__ >> "$cfgfile"
# ### BEGIN LIBTOOL TAG CONFIG: $tagname

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$archive_cmds_need_lc_F77

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$enable_shared_with_static_runtimes_F77

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_compiler_F77

# Is the compiler the GNU C compiler?
with_gcc=$GCC_F77

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_LD_F77

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_lt_prog_compiler_wl_F77

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_lt_prog_compiler_pic_F77
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_lt_cv_prog_compiler_c_o_F77

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_lt_prog_compiler_static_F77

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_lt_prog_compiler_no_builtin_flag_F77

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_export_dynamic_flag_spec_F77

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_whole_archive_flag_spec_F77

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_thread_safe_flag_spec_F77

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_old_archive_cmds_F77
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_old_archive_from_new_cmds_F77

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_old_archive_from_expsyms_cmds_F77

# Commands used to build and install a shared archive.
archive_cmds=$lt_archive_cmds_F77
archive_expsym_cmds=$lt_archive_expsym_cmds_F77
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_module_cmds_F77
module_expsym_cmds=$lt_module_expsym_cmds_F77

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_predep_objects_F77

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_postdep_objects_F77

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_predeps_F77

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_postdeps_F77

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_compiler_lib_search_path_F77

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_allow_undefined_flag_F77

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_no_undefined_flag_F77

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$hardcode_action_F77

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_hardcode_libdir_flag_spec_F77

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_hardcode_libdir_flag_spec_ld_F77

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_hardcode_libdir_separator_F77

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$hardcode_direct_F77

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$hardcode_minus_L_F77

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$hardcode_shlibpath_var_F77

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$hardcode_automatic_F77

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$link_all_deplibs_F77

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$fix_srcfile_path_F77"

# Set to yes if exported symbols are required.
always_export_symbols=$always_export_symbols_F77

# The commands to list exported symbols.
export_symbols_cmds=$lt_export_symbols_cmds_F77

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_exclude_expsyms_F77

# Symbols that must always be exported.
include_expsyms=$lt_include_expsyms_F77

# ### END LIBTOOL TAG CONFIG: $tagname

__EOF__


else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

CC="$lt_save_CC"

	else
	  tagname=""
	fi
	;;

      GCJ)
	if test -n "$GCJ" && test "X$GCJ" != "Xno"; then


# Source file extension for Java test sources.
ac_ext=java

# Object file extension for compiled Java test sources.
objext=o
objext_GCJ=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code="class foo {}\n"

# Code to be used in simple link tests
lt_simple_link_test_code='public class conftest { public static void main(String[] argv) {}; }\n'

# ltmain only uses $CC for tagged configurations so make sure $CC is set.

# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# save warnings/boilerplate of simple test code
ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*

ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*


# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${GCJ-"gcj"}
compiler=$CC
compiler_GCJ=$CC
for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`


# GCJ did not exist at the time GCC didn't implicitly link libc in.
archive_cmds_need_lc_GCJ=no

old_archive_cmds_GCJ=$old_archive_cmds


lt_prog_compiler_no_builtin_flag_GCJ=

if test "$GCC" = yes; then
  lt_prog_compiler_no_builtin_flag_GCJ=' -fno-builtin'


{ echo "$as_me:$LINENO: checking if $compiler supports -fno-rtti -fno-exceptions" >&5
echo $ECHO_N "checking if $compiler supports -fno-rtti -fno-exceptions... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_rtti_exceptions+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_rtti_exceptions=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="-fno-rtti -fno-exceptions"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:16309: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:16313: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_rtti_exceptions=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_rtti_exceptions" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_rtti_exceptions" >&6; }

if test x"$lt_cv_prog_compiler_rtti_exceptions" = xyes; then
    lt_prog_compiler_no_builtin_flag_GCJ="$lt_prog_compiler_no_builtin_flag_GCJ -fno-rtti -fno-exceptions"
else
    :
fi

fi

lt_prog_compiler_wl_GCJ=
lt_prog_compiler_pic_GCJ=
lt_prog_compiler_static_GCJ=

{ echo "$as_me:$LINENO: checking for $compiler option to produce PIC" >&5
echo $ECHO_N "checking for $compiler option to produce PIC... $ECHO_C" >&6; }

  if test "$GCC" = yes; then
    lt_prog_compiler_wl_GCJ='-Wl,'
    lt_prog_compiler_static_GCJ='-static'

    case $host_os in
      aix*)
      # All AIX code is PIC.
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static_GCJ='-Bstatic'
      fi
      ;;

    amigaos*)
      # FIXME: we need at least 68020 code to build shared libraries, but
      # adding the `-m68020' flag to GCC prevents building anything better,
      # like `-m68040'.
      lt_prog_compiler_pic_GCJ='-m68020 -resident32 -malways-restore-a4'
      ;;

    beos* | cygwin* | irix5* | irix6* | nonstopux* | osf3* | osf4* | osf5*)
      # PIC is the default for these OSes.
      ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic_GCJ='-DDLL_EXPORT'
      ;;

    darwin* | rhapsody*)
      # PIC is the default on this platform
      # Common symbols not allowed in MH_DYLIB files
      lt_prog_compiler_pic_GCJ='-fno-common'
      ;;

    interix3*)
      # Interix 3.x gcc -fpic/-fPIC options generate broken code.
      # Instead, we relocate shared libraries at runtime.
      ;;

    msdosdjgpp*)
      # Just because we use GCC doesn't mean we suddenly get shared libraries
      # on systems that don't support them.
      lt_prog_compiler_can_build_shared_GCJ=no
      enable_shared=no
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	lt_prog_compiler_pic_GCJ=-Kconform_pic
      fi
      ;;

    hpux*)
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic_GCJ='-fPIC'
	;;
      esac
      ;;

    *)
      lt_prog_compiler_pic_GCJ='-fPIC'
      ;;
    esac
  else
    # PORTME Check for flag to pass linker flags through the system compiler.
    case $host_os in
    aix*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      if test "$host_cpu" = ia64; then
	# AIX 5 now supports IA64 processor
	lt_prog_compiler_static_GCJ='-Bstatic'
      else
	lt_prog_compiler_static_GCJ='-bnso -bI:/lib/syscalls.exp'
      fi
      ;;
      darwin*)
        # PIC is the default on this platform
        # Common symbols not allowed in MH_DYLIB files
       case $cc_basename in
         xlc*)
         lt_prog_compiler_pic_GCJ='-qnocommon'
         lt_prog_compiler_wl_GCJ='-Wl,'
         ;;
       esac
       ;;

    mingw* | pw32* | os2*)
      # This hack is so that the source file can tell whether it is being
      # built for inclusion in a dll (and should export symbols for example).
      lt_prog_compiler_pic_GCJ='-DDLL_EXPORT'
      ;;

    hpux9* | hpux10* | hpux11*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      # PIC is the default for IA64 HP-UX and 64-bit HP-UX, but
      # not for PA HP-UX.
      case $host_cpu in
      hppa*64*|ia64*)
	# +Z the default
	;;
      *)
	lt_prog_compiler_pic_GCJ='+Z'
	;;
      esac
      # Is there a better lt_prog_compiler_static that works with the bundled CC?
      lt_prog_compiler_static_GCJ='${wl}-a ${wl}archive'
      ;;

    irix5* | irix6* | nonstopux*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      # PIC (with -KPIC) is the default.
      lt_prog_compiler_static_GCJ='-non_shared'
      ;;

    newsos6)
      lt_prog_compiler_pic_GCJ='-KPIC'
      lt_prog_compiler_static_GCJ='-Bstatic'
      ;;

    linux*)
      case $cc_basename in
      icc* | ecc*)
	lt_prog_compiler_wl_GCJ='-Wl,'
	lt_prog_compiler_pic_GCJ='-KPIC'
	lt_prog_compiler_static_GCJ='-static'
        ;;
      pgcc* | pgf77* | pgf90* | pgf95*)
        # Portland Group compilers (*not* the Pentium gcc compiler,
	# which looks to be a dead project)
	lt_prog_compiler_wl_GCJ='-Wl,'
	lt_prog_compiler_pic_GCJ='-fpic'
	lt_prog_compiler_static_GCJ='-Bstatic'
        ;;
      ccc*)
        lt_prog_compiler_wl_GCJ='-Wl,'
        # All Alpha code is PIC.
        lt_prog_compiler_static_GCJ='-non_shared'
        ;;
      esac
      ;;

    osf3* | osf4* | osf5*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      # All OSF/1 code is PIC.
      lt_prog_compiler_static_GCJ='-non_shared'
      ;;

    solaris*)
      lt_prog_compiler_pic_GCJ='-KPIC'
      lt_prog_compiler_static_GCJ='-Bstatic'
      case $cc_basename in
      f77* | f90* | f95*)
	lt_prog_compiler_wl_GCJ='-Qoption ld ';;
      *)
	lt_prog_compiler_wl_GCJ='-Wl,';;
      esac
      ;;

    sunos4*)
      lt_prog_compiler_wl_GCJ='-Qoption ld '
      lt_prog_compiler_pic_GCJ='-PIC'
      lt_prog_compiler_static_GCJ='-Bstatic'
      ;;

    sysv4 | sysv4.2uw2* | sysv4.3*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      lt_prog_compiler_pic_GCJ='-KPIC'
      lt_prog_compiler_static_GCJ='-Bstatic'
      ;;

    sysv4*MP*)
      if test -d /usr/nec ;then
	lt_prog_compiler_pic_GCJ='-Kconform_pic'
	lt_prog_compiler_static_GCJ='-Bstatic'
      fi
      ;;

    sysv5* | unixware* | sco3.2v5* | sco5v6* | OpenUNIX*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      lt_prog_compiler_pic_GCJ='-KPIC'
      lt_prog_compiler_static_GCJ='-Bstatic'
      ;;

    unicos*)
      lt_prog_compiler_wl_GCJ='-Wl,'
      lt_prog_compiler_can_build_shared_GCJ=no
      ;;

    uts4*)
      lt_prog_compiler_pic_GCJ='-pic'
      lt_prog_compiler_static_GCJ='-Bstatic'
      ;;

    *)
      lt_prog_compiler_can_build_shared_GCJ=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_GCJ" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_GCJ" >&6; }

#
# Check to make sure the PIC flag actually works.
#
if test -n "$lt_prog_compiler_pic_GCJ"; then

{ echo "$as_me:$LINENO: checking if $compiler PIC flag $lt_prog_compiler_pic_GCJ works" >&5
echo $ECHO_N "checking if $compiler PIC flag $lt_prog_compiler_pic_GCJ works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_pic_works_GCJ+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_pic_works_GCJ=no
  ac_outfile=conftest.$ac_objext
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext
   lt_compiler_flag="$lt_prog_compiler_pic_GCJ"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   # The option is referenced via a variable to avoid confusing sed.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:16577: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>conftest.err)
   ac_status=$?
   cat conftest.err >&5
   echo "$as_me:16581: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s "$ac_outfile"; then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings other than the usual output.
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' >conftest.exp
     $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
     if test ! -s conftest.er2 || diff conftest.exp conftest.er2 >/dev/null; then
       lt_prog_compiler_pic_works_GCJ=yes
     fi
   fi
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_pic_works_GCJ" >&5
echo "${ECHO_T}$lt_prog_compiler_pic_works_GCJ" >&6; }

if test x"$lt_prog_compiler_pic_works_GCJ" = xyes; then
    case $lt_prog_compiler_pic_GCJ in
     "" | " "*) ;;
     *) lt_prog_compiler_pic_GCJ=" $lt_prog_compiler_pic_GCJ" ;;
     esac
else
    lt_prog_compiler_pic_GCJ=
     lt_prog_compiler_can_build_shared_GCJ=no
fi

fi
case $host_os in
  # For platforms which do not support PIC, -DPIC is meaningless:
  *djgpp*)
    lt_prog_compiler_pic_GCJ=
    ;;
  *)
    lt_prog_compiler_pic_GCJ="$lt_prog_compiler_pic_GCJ"
    ;;
esac

#
# Check to make sure the static flag actually works.
#
wl=$lt_prog_compiler_wl_GCJ eval lt_tmp_static_flag=\"$lt_prog_compiler_static_GCJ\"
{ echo "$as_me:$LINENO: checking if $compiler static flag $lt_tmp_static_flag works" >&5
echo $ECHO_N "checking if $compiler static flag $lt_tmp_static_flag works... $ECHO_C" >&6; }
if test "${lt_prog_compiler_static_works_GCJ+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_prog_compiler_static_works_GCJ=no
   save_LDFLAGS="$LDFLAGS"
   LDFLAGS="$LDFLAGS $lt_tmp_static_flag"
   printf "$lt_simple_link_test_code" > conftest.$ac_ext
   if (eval $ac_link 2>conftest.err) && test -s conftest$ac_exeext; then
     # The linker can only warn and ignore the option if not recognized
     # So say no if there are warnings
     if test -s conftest.err; then
       # Append any errors to the config.log.
       cat conftest.err 1>&5
       $echo "X$_lt_linker_boilerplate" | $Xsed -e '/^$/d' > conftest.exp
       $SED '/^$/d; /^ *+/d' conftest.err >conftest.er2
       if diff conftest.exp conftest.er2 >/dev/null; then
         lt_prog_compiler_static_works_GCJ=yes
       fi
     else
       lt_prog_compiler_static_works_GCJ=yes
     fi
   fi
   $rm conftest*
   LDFLAGS="$save_LDFLAGS"

fi
{ echo "$as_me:$LINENO: result: $lt_prog_compiler_static_works_GCJ" >&5
echo "${ECHO_T}$lt_prog_compiler_static_works_GCJ" >&6; }

if test x"$lt_prog_compiler_static_works_GCJ" = xyes; then
    :
else
    lt_prog_compiler_static_GCJ=
fi


{ echo "$as_me:$LINENO: checking if $compiler supports -c -o file.$ac_objext" >&5
echo $ECHO_N "checking if $compiler supports -c -o file.$ac_objext... $ECHO_C" >&6; }
if test "${lt_cv_prog_compiler_c_o_GCJ+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  lt_cv_prog_compiler_c_o_GCJ=no
   $rm -r conftest 2>/dev/null
   mkdir conftest
   cd conftest
   mkdir out
   printf "$lt_simple_compile_test_code" > conftest.$ac_ext

   lt_compiler_flag="-o out/conftest2.$ac_objext"
   # Insert the option either (1) after the last *FLAGS variable, or
   # (2) before a word containing "conftest.", or (3) at the end.
   # Note that $ac_compile itself does not contain backslashes and begins
   # with a dollar sign (not a hyphen), so the echo should work correctly.
   lt_compile=`echo "$ac_compile" | $SED \
   -e 's:.*FLAGS}\{0,1\} :&$lt_compiler_flag :; t' \
   -e 's: [^ ]*conftest\.: $lt_compiler_flag&:; t' \
   -e 's:$: $lt_compiler_flag:'`
   (eval echo "\"\$as_me:16681: $lt_compile\"" >&5)
   (eval "$lt_compile" 2>out/conftest.err)
   ac_status=$?
   cat out/conftest.err >&5
   echo "$as_me:16685: \$? = $ac_status" >&5
   if (exit $ac_status) && test -s out/conftest2.$ac_objext
   then
     # The compiler can only warn and ignore the option if not recognized
     # So say no if there are warnings
     $echo "X$_lt_compiler_boilerplate" | $Xsed -e '/^$/d' > out/conftest.exp
     $SED '/^$/d; /^ *+/d' out/conftest.err >out/conftest.er2
     if test ! -s out/conftest.er2 || diff out/conftest.exp out/conftest.er2 >/dev/null; then
       lt_cv_prog_compiler_c_o_GCJ=yes
     fi
   fi
   chmod u+w . 2>&5
   $rm conftest*
   # SGI C++ compiler will create directory out/ii_files/ for
   # template instantiation
   test -d out/ii_files && $rm out/ii_files/* && rmdir out/ii_files
   $rm out/* && rmdir out
   cd ..
   rmdir conftest
   $rm conftest*

fi
{ echo "$as_me:$LINENO: result: $lt_cv_prog_compiler_c_o_GCJ" >&5
echo "${ECHO_T}$lt_cv_prog_compiler_c_o_GCJ" >&6; }


hard_links="nottested"
if test "$lt_cv_prog_compiler_c_o_GCJ" = no && test "$need_locks" != no; then
  # do not overwrite the value of need_locks provided by the user
  { echo "$as_me:$LINENO: checking if we can lock with hard links" >&5
echo $ECHO_N "checking if we can lock with hard links... $ECHO_C" >&6; }
  hard_links=yes
  $rm conftest*
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  touch conftest.a
  ln conftest.a conftest.b 2>&5 || hard_links=no
  ln conftest.a conftest.b 2>/dev/null && hard_links=no
  { echo "$as_me:$LINENO: result: $hard_links" >&5
echo "${ECHO_T}$hard_links" >&6; }
  if test "$hard_links" = no; then
    { echo "$as_me:$LINENO: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&5
echo "$as_me: WARNING: \`$CC' does not support \`-c -o', so \`make -j' may be unsafe" >&2;}
    need_locks=warn
  fi
else
  need_locks=no
fi

{ echo "$as_me:$LINENO: checking whether the $compiler linker ($LD) supports shared libraries" >&5
echo $ECHO_N "checking whether the $compiler linker ($LD) supports shared libraries... $ECHO_C" >&6; }

  runpath_var=
  allow_undefined_flag_GCJ=
  enable_shared_with_static_runtimes_GCJ=no
  archive_cmds_GCJ=
  archive_expsym_cmds_GCJ=
  old_archive_From_new_cmds_GCJ=
  old_archive_from_expsyms_cmds_GCJ=
  export_dynamic_flag_spec_GCJ=
  whole_archive_flag_spec_GCJ=
  thread_safe_flag_spec_GCJ=
  hardcode_libdir_flag_spec_GCJ=
  hardcode_libdir_flag_spec_ld_GCJ=
  hardcode_libdir_separator_GCJ=
  hardcode_direct_GCJ=no
  hardcode_minus_L_GCJ=no
  hardcode_shlibpath_var_GCJ=unsupported
  link_all_deplibs_GCJ=unknown
  hardcode_automatic_GCJ=no
  module_cmds_GCJ=
  module_expsym_cmds_GCJ=
  always_export_symbols_GCJ=no
  export_symbols_cmds_GCJ='$NM $libobjs $convenience | $global_symbol_pipe | $SED '\''s/.* //'\'' | sort | uniq > $export_symbols'
  # include_expsyms should be a list of space-separated symbols to be *always*
  # included in the symbol list
  include_expsyms_GCJ=
  # exclude_expsyms can be an extended regexp of symbols to exclude
  # it will be wrapped by ` (' and `)$', so one must not match beginning or
  # end of line.  Example: `a|bc|.*d.*' will exclude the symbols `a' and `bc',
  # as well as any symbol that contains `d'.
  exclude_expsyms_GCJ="_GLOBAL_OFFSET_TABLE_"
  # Although _GLOBAL_OFFSET_TABLE_ is a valid symbol C name, most a.out
  # platforms (ab)use it in PIC code, but their linkers get confused if
  # the symbol is explicitly referenced.  Since portable code cannot
  # rely on this symbol name, it's probably fine to never include it in
  # preloaded symbol tables.
  extract_expsyms_cmds=
  # Just being paranoid about ensuring that cc_basename is set.
  for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`

  case $host_os in
  cygwin* | mingw* | pw32*)
    # FIXME: the MSVC++ port hasn't been tested in a loooong time
    # When not using gcc, we currently assume that we are using
    # Microsoft Visual C++.
    if test "$GCC" != yes; then
      with_gnu_ld=no
    fi
    ;;
  interix*)
    # we just hope/assume this is gcc and not c89 (= MSVC++)
    with_gnu_ld=yes
    ;;
  openbsd*)
    with_gnu_ld=no
    ;;
  esac

  ld_shlibs_GCJ=yes
  if test "$with_gnu_ld" = yes; then
    # If archive_cmds runs LD, not CC, wlarc should be empty
    wlarc='${wl}'

    # Set some defaults for GNU ld with shared library support. These
    # are reset later if shared libraries are not supported. Putting them
    # here allows them to be overridden if necessary.
    runpath_var=LD_RUN_PATH
    hardcode_libdir_flag_spec_GCJ='${wl}--rpath ${wl}$libdir'
    export_dynamic_flag_spec_GCJ='${wl}--export-dynamic'
    # ancient GNU ld didn't support --whole-archive et. al.
    if $LD --help 2>&1 | grep 'no-whole-archive' > /dev/null; then
	whole_archive_flag_spec_GCJ="$wlarc"'--whole-archive$convenience '"$wlarc"'--no-whole-archive'
      else
  	whole_archive_flag_spec_GCJ=
    fi
    supports_anon_versioning=no
    case `$LD -v 2>/dev/null` in
      *\ [01].* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
      *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
      *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
      *\ 2.11.*) ;; # other 2.11 versions
      *) supports_anon_versioning=yes ;;
    esac

    # See if GNU ld supports shared libraries.
    case $host_os in
    aix3* | aix4* | aix5*)
      # On AIX/PPC, the GNU linker is very broken
      if test "$host_cpu" != ia64; then
	ld_shlibs_GCJ=no
	cat <<EOF 1>&2

*** Warning: the GNU linker, at least up to release 2.9.1, is reported
*** to be unable to reliably create shared libraries on AIX.
*** Therefore, libtool is disabling shared libraries support.  If you
*** really care for shared libraries, you may want to modify your PATH
*** so that a non-GNU linker is found, and then restart.

EOF
      fi
      ;;

    amigaos*)
      archive_cmds_GCJ='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_minus_L_GCJ=yes

      # Samuel A. Falvo II <kc5tja@dolphin.openprojects.net> reports
      # that the semantics of dynamic libraries on AmigaOS, at least up
      # to version 4, is to share data among multiple programs linked
      # with the same dynamic library.  Since this doesn't match the
      # behavior of shared libraries on other platforms, we can't use
      # them.
      ld_shlibs_GCJ=no
      ;;

    beos*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	allow_undefined_flag_GCJ=unsupported
	# Joseph Beckenbach <jrb3@best.com> says some releases of gcc
	# support --undefined.  This deserves some investigation.  FIXME
	archive_cmds_GCJ='$CC -nostart $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      else
	ld_shlibs_GCJ=no
      fi
      ;;

    cygwin* | mingw* | pw32*)
      # _LT_AC_TAGVAR(hardcode_libdir_flag_spec, GCJ) is actually meaningless,
      # as there is no search path for DLLs.
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      allow_undefined_flag_GCJ=unsupported
      always_export_symbols_GCJ=no
      enable_shared_with_static_runtimes_GCJ=yes
      export_symbols_cmds_GCJ='$NM $libobjs $convenience | $global_symbol_pipe | $SED -e '\''/^[BCDGRS] /s/.* \([^ ]*\)/\1 DATA/'\'' | $SED -e '\''/^[AITW] /s/.* //'\'' | sort | uniq > $export_symbols'

      if $LD --help 2>&1 | grep 'auto-import' > /dev/null; then
        archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
	# If the export-symbols file already is a .def file (1st line
	# is EXPORTS), use it as is; otherwise, prepend...
	archive_expsym_cmds_GCJ='if test "x`$SED 1q $export_symbols`" = xEXPORTS; then
	  cp $export_symbols $output_objdir/$soname.def;
	else
	  echo EXPORTS > $output_objdir/$soname.def;
	  cat $export_symbols >> $output_objdir/$soname.def;
	fi~
	$CC -shared $output_objdir/$soname.def $libobjs $deplibs $compiler_flags -o $output_objdir/$soname ${wl}--enable-auto-image-base -Xlinker --out-implib -Xlinker $lib'
      else
	ld_shlibs_GCJ=no
      fi
      ;;

    interix3*)
      hardcode_direct_GCJ=no
      hardcode_shlibpath_var_GCJ=no
      hardcode_libdir_flag_spec_GCJ='${wl}-rpath,$libdir'
      export_dynamic_flag_spec_GCJ='${wl}-E'
      # Hack: On Interix 3.x, we cannot compile PIC because of a broken gcc.
      # Instead, shared libraries are loaded at an image base (0x10000000 by
      # default) and relocated if they conflict, which is a slow very memory
      # consuming and fragmenting process.  To avoid this, we pick a random,
      # 256 KiB-aligned image base between 0x50000000 and 0x6FFC0000 at link
      # time.  Moving up from 0x10000000 also allows more sbrk(2) space.
      archive_cmds_GCJ='$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      archive_expsym_cmds_GCJ='sed "s,^,_," $export_symbols >$output_objdir/$soname.expsym~$CC -shared $pic_flag $libobjs $deplibs $compiler_flags ${wl}-h,$soname ${wl}--retain-symbols-file,$output_objdir/$soname.expsym ${wl}--image-base,`expr ${RANDOM-$$} % 4096 / 2 \* 262144 + 1342177280` -o $lib'
      ;;

    linux*)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	tmp_addflag=
	case $cc_basename,$host_cpu in
	pgcc*)				# Portland Group C compiler
	  whole_archive_flag_spec_GCJ='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag'
	  ;;
	pgf77* | pgf90* | pgf95*)	# Portland Group f77 and f90 compilers
	  whole_archive_flag_spec_GCJ='${wl}--whole-archive`for conv in $convenience\"\"; do test  -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}--no-whole-archive'
	  tmp_addflag=' $pic_flag -Mnomain' ;;
	ecc*,ia64* | icc*,ia64*)		# Intel C compiler on ia64
	  tmp_addflag=' -i_dynamic' ;;
	efc*,ia64* | ifort*,ia64*)	# Intel Fortran compiler on ia64
	  tmp_addflag=' -i_dynamic -nofor_main' ;;
	ifc* | ifort*)			# Intel Fortran compiler
	  tmp_addflag=' -nofor_main' ;;
	esac
	archive_cmds_GCJ='$CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'

	if test $supports_anon_versioning = yes; then
	  archive_expsym_cmds_GCJ='$echo "{ global:" > $output_objdir/$libname.ver~
  cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
  $echo "local: *; };" >> $output_objdir/$libname.ver~
	  $CC -shared'"$tmp_addflag"' $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
	fi
      else
	ld_shlibs_GCJ=no
      fi
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds_GCJ='$LD -Bshareable $libobjs $deplibs $linker_flags -o $lib'
	wlarc=
      else
	archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      fi
      ;;

    solaris*)
      if $LD -v 2>&1 | grep 'BFD 2\.8' > /dev/null; then
	ld_shlibs_GCJ=no
	cat <<EOF 1>&2

*** Warning: The releases 2.8.* of the GNU linker cannot reliably
*** create shared libraries on Solaris systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.9.1 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

EOF
      elif $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs_GCJ=no
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX*)
      case `$LD -v 2>&1` in
        *\ [01].* | *\ 2.[0-9].* | *\ 2.1[0-5].*)
	ld_shlibs_GCJ=no
	cat <<_LT_EOF 1>&2

*** Warning: Releases of the GNU linker prior to 2.16.91.0.3 can not
*** reliably create shared libraries on SCO systems.  Therefore, libtool
*** is disabling shared libraries support.  We urge you to upgrade GNU
*** binutils to release 2.16.91.0.3 or newer.  Another option is to modify
*** your PATH or compiler configuration so that the native linker is
*** used, and then restart.

_LT_EOF
	;;
	*)
	  if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	    hardcode_libdir_flag_spec_GCJ='`test -z "$SCOABSPATH" && echo ${wl}-rpath,$libdir`'
	    archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib'
	    archive_expsym_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname,\${SCOABSPATH:+${install_libdir}/}$soname,-retain-symbols-file,$export_symbols -o $lib'
	  else
	    ld_shlibs_GCJ=no
	  fi
	;;
      esac
      ;;

    sunos4*)
      archive_cmds_GCJ='$LD -assert pure-text -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      wlarc=
      hardcode_direct_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    *)
      if $LD --help 2>&1 | grep ': supported targets:.* elf' > /dev/null; then
	archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
	archive_expsym_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-retain-symbols-file $wl$export_symbols -o $lib'
      else
	ld_shlibs_GCJ=no
      fi
      ;;
    esac

    if test "$ld_shlibs_GCJ" = no; then
      runpath_var=
      hardcode_libdir_flag_spec_GCJ=
      export_dynamic_flag_spec_GCJ=
      whole_archive_flag_spec_GCJ=
    fi
  else
    # PORTME fill in a description of your system's linker (not GNU ld)
    case $host_os in
    aix3*)
      allow_undefined_flag_GCJ=unsupported
      always_export_symbols_GCJ=yes
      archive_expsym_cmds_GCJ='$LD -o $output_objdir/$soname $libobjs $deplibs $linker_flags -bE:$export_symbols -T512 -H512 -bM:SRE~$AR $AR_FLAGS $lib $output_objdir/$soname'
      # Note: this linker hardcodes the directories in LIBPATH if there
      # are no directories specified by -L.
      hardcode_minus_L_GCJ=yes
      if test "$GCC" = yes && test -z "$lt_prog_compiler_static"; then
	# Neither direct hardcoding nor static linking is supported with a
	# broken collect2.
	hardcode_direct_GCJ=unsupported
      fi
      ;;

    aix4* | aix5*)
      if test "$host_cpu" = ia64; then
	# On IA64, the linker does run time linking by default, so we don't
	# have to do anything special.
	aix_use_runtimelinking=no
	exp_sym_flag='-Bexport'
	no_entry_flag=""
      else
	# If we're using GNU nm, then we don't want the "-C" option.
	# -C means demangle to AIX nm, but means don't demangle with GNU nm
	if $NM -V 2>&1 | grep 'GNU' > /dev/null; then
	  export_symbols_cmds_GCJ='$NM -Bpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	else
	  export_symbols_cmds_GCJ='$NM -BCpg $libobjs $convenience | awk '\''{ if (((\$2 == "T") || (\$2 == "D") || (\$2 == "B")) && (substr(\$3,1,1) != ".")) { print \$3 } }'\'' | sort -u > $export_symbols'
	fi
	aix_use_runtimelinking=no

	# Test if we are trying to use run time linking or normal
	# AIX style linking. If -brtl is somewhere in LDFLAGS, we
	# need to do runtime linking.
	case $host_os in aix4.[23]|aix4.[23].*|aix5*)
	  for ld_flag in $LDFLAGS; do
  	  if (test $ld_flag = "-brtl" || test $ld_flag = "-Wl,-brtl"); then
  	    aix_use_runtimelinking=yes
  	    break
  	  fi
	  done
	  ;;
	esac

	exp_sym_flag='-bexport'
	no_entry_flag='-bnoentry'
      fi

      # When large executables or shared objects are built, AIX ld can
      # have problems creating the table of contents.  If linking a library
      # or program results in "error TOC overflow" add -mminimal-toc to
      # CXXFLAGS/CFLAGS for g++/gcc.  In the cases where that is not
      # enough to fix the problem, add -Wl,-bbigtoc to LDFLAGS.

      archive_cmds_GCJ=''
      hardcode_direct_GCJ=yes
      hardcode_libdir_separator_GCJ=':'
      link_all_deplibs_GCJ=yes

      if test "$GCC" = yes; then
	case $host_os in aix4.[012]|aix4.[012].*)
	# We only want to do this on AIX 4.2 and lower, the check
	# below for broken collect2 doesn't work under 4.3+
	  collect2name=`${CC} -print-prog-name=collect2`
	  if test -f "$collect2name" && \
  	   strings "$collect2name" | grep resolve_lib_name >/dev/null
	  then
  	  # We have reworked collect2
  	  hardcode_direct_GCJ=yes
	  else
  	  # We have old collect2
  	  hardcode_direct_GCJ=unsupported
  	  # It fails to find uninstalled libraries when the uninstalled
  	  # path is not listed in the libpath.  Setting hardcode_minus_L
  	  # to unsupported forces relinking
  	  hardcode_minus_L_GCJ=yes
  	  hardcode_libdir_flag_spec_GCJ='-L$libdir'
  	  hardcode_libdir_separator_GCJ=
	  fi
	  ;;
	esac
	shared_flag='-shared'
	if test "$aix_use_runtimelinking" = yes; then
	  shared_flag="$shared_flag "'${wl}-G'
	fi
      else
	# not using gcc
	if test "$host_cpu" = ia64; then
  	# VisualAge C++, Version 5.5 for AIX 5L for IA-64, Beta 3 Release
  	# chokes on -Wl,-G. The following line is correct:
	  shared_flag='-G'
	else
	  if test "$aix_use_runtimelinking" = yes; then
	    shared_flag='${wl}-G'
	  else
	    shared_flag='${wl}-bM:SRE'
	  fi
	fi
      fi

      # It seems that -bexpall does not export symbols beginning with
      # underscore (_), so it is better to generate a list of symbols to export.
      always_export_symbols_GCJ=yes
      if test "$aix_use_runtimelinking" = yes; then
	# Warning - without using the other runtime loading flags (-brtl),
	# -berok will link without error, but may produce a broken library.
	allow_undefined_flag_GCJ='-berok'
       # Determine the default libpath from the value encoded in an empty executable.
       cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

       hardcode_libdir_flag_spec_GCJ='${wl}-blibpath:$libdir:'"$aix_libpath"
	archive_expsym_cmds_GCJ="\$CC"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags `if test "x${allow_undefined_flag}" != "x"; then echo "${wl}${allow_undefined_flag}"; else :; fi` '"\${wl}$exp_sym_flag:\$export_symbols $shared_flag"
       else
	if test "$host_cpu" = ia64; then
	  hardcode_libdir_flag_spec_GCJ='${wl}-R $libdir:/usr/lib:/lib'
	  allow_undefined_flag_GCJ="-z nodefs"
	  archive_expsym_cmds_GCJ="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs '"\${wl}$no_entry_flag"' $compiler_flags ${wl}${allow_undefined_flag} '"\${wl}$exp_sym_flag:\$export_symbols"
	else
	 # Determine the default libpath from the value encoded in an empty executable.
	 cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then

aix_libpath=`dump -H conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`
# Check for a 64-bit object if we didn't find anything.
if test -z "$aix_libpath"; then aix_libpath=`dump -HX64 conftest$ac_exeext 2>/dev/null | $SED -n -e '/Import File Strings/,/^$/ { /^0/ { s/^0  *\(.*\)$/\1/; p; }
}'`; fi
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5


fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
if test -z "$aix_libpath"; then aix_libpath="/usr/lib:/lib"; fi

	 hardcode_libdir_flag_spec_GCJ='${wl}-blibpath:$libdir:'"$aix_libpath"
	  # Warning - without using the other run time loading flags,
	  # -berok will link without error, but may produce a broken library.
	  no_undefined_flag_GCJ=' ${wl}-bernotok'
	  allow_undefined_flag_GCJ=' ${wl}-berok'
	  # Exported symbols can be pulled into shared objects from archives
	  whole_archive_flag_spec_GCJ='$convenience'
	  archive_cmds_need_lc_GCJ=yes
	  # This is similar to how AIX traditionally builds its shared libraries.
	  archive_expsym_cmds_GCJ="\$CC $shared_flag"' -o $output_objdir/$soname $libobjs $deplibs ${wl}-bnoentry $compiler_flags ${wl}-bE:$export_symbols${allow_undefined_flag}~$AR $AR_FLAGS $output_objdir/$libname$release.a $output_objdir/$soname'
	fi
      fi
      ;;

    amigaos*)
      archive_cmds_GCJ='$rm $output_objdir/a2ixlibrary.data~$echo "#define NAME $libname" > $output_objdir/a2ixlibrary.data~$echo "#define LIBRARY_ID 1" >> $output_objdir/a2ixlibrary.data~$echo "#define VERSION $major" >> $output_objdir/a2ixlibrary.data~$echo "#define REVISION $revision" >> $output_objdir/a2ixlibrary.data~$AR $AR_FLAGS $lib $libobjs~$RANLIB $lib~(cd $output_objdir && a2ixlibrary -32)'
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_minus_L_GCJ=yes
      # see comment about different semantics on the GNU ld section
      ld_shlibs_GCJ=no
      ;;

    bsdi[45]*)
      export_dynamic_flag_spec_GCJ=-rdynamic
      ;;

    cygwin* | mingw* | pw32*)
      # When not using gcc, we currently assume that we are using
      # Microsoft Visual C++.
      # hardcode_libdir_flag_spec is actually meaningless, as there is
      # no search path for DLLs.
      hardcode_libdir_flag_spec_GCJ=' '
      allow_undefined_flag_GCJ=unsupported
      # Tell ltmain to make .lib files, not .a files.
      libext=lib
      # Tell ltmain to make .dll files, not .so files.
      shrext_cmds=".dll"
      # FIXME: Setting linknames here is a bad hack.
      archive_cmds_GCJ='$CC -o $lib $libobjs $compiler_flags `echo "$deplibs" | $SED -e '\''s/ -lc$//'\''` -link -dll~linknames='
      # The linker will automatically build a .lib file if we build a DLL.
      old_archive_From_new_cmds_GCJ='true'
      # FIXME: Should let the user specify the lib program.
      old_archive_cmds_GCJ='lib /OUT:$oldlib$oldobjs$old_deplibs'
      fix_srcfile_path_GCJ='`cygpath -w "$srcfile"`'
      enable_shared_with_static_runtimes_GCJ=yes
      ;;

    darwin* | rhapsody*)
      case $host_os in
        rhapsody* | darwin1.[012])
         allow_undefined_flag_GCJ='${wl}-undefined ${wl}suppress'
         ;;
       *) # Darwin 1.3 on
         if test -z ${MACOSX_DEPLOYMENT_TARGET} ; then
           allow_undefined_flag_GCJ='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
         else
           case ${MACOSX_DEPLOYMENT_TARGET} in
             10.[012])
               allow_undefined_flag_GCJ='${wl}-flat_namespace ${wl}-undefined ${wl}suppress'
               ;;
             10.*)
               allow_undefined_flag_GCJ='${wl}-undefined ${wl}dynamic_lookup'
               ;;
           esac
         fi
         ;;
      esac
      archive_cmds_need_lc_GCJ=no
      hardcode_direct_GCJ=no
      hardcode_automatic_GCJ=yes
      hardcode_shlibpath_var_GCJ=unsupported
      whole_archive_flag_spec_GCJ=''
      link_all_deplibs_GCJ=yes
    if test "$GCC" = yes ; then
    	output_verbose_link_cmd='echo'
        archive_cmds_GCJ='$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring'
      module_cmds_GCJ='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
      # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
      archive_expsym_cmds_GCJ='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -dynamiclib $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags -install_name $rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
      module_expsym_cmds_GCJ='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
    else
      case $cc_basename in
        xlc*)
         output_verbose_link_cmd='echo'
         archive_cmds_GCJ='$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}`echo $rpath/$soname` $verstring'
         module_cmds_GCJ='$CC $allow_undefined_flag -o $lib -bundle $libobjs $deplibs$compiler_flags'
          # Don't fix this by using the ld -exported_symbols_list flag, it doesn't exist in older darwin lds
         archive_expsym_cmds_GCJ='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC -qmkshrobj $allow_undefined_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-install_name ${wl}$rpath/$soname $verstring~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          module_expsym_cmds_GCJ='sed -e "s,#.*,," -e "s,^[    ]*,," -e "s,^\(..*\),_&," < $export_symbols > $output_objdir/${libname}-symbols.expsym~$CC $allow_undefined_flag  -o $lib -bundle $libobjs $deplibs$compiler_flags~nmedit -s $output_objdir/${libname}-symbols.expsym ${lib}'
          ;;
       *)
         ld_shlibs_GCJ=no
          ;;
      esac
    fi
      ;;

    dgux*)
      archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_shlibpath_var_GCJ=no
      ;;

    freebsd1*)
      ld_shlibs_GCJ=no
      ;;

    # FreeBSD 2.2.[012] allows us to include c++rt0.o to get C++ constructor
    # support.  Future versions do this automatically, but an explicit c++rt0.o
    # does not break anything, and helps significantly (at the cost of a little
    # extra space).
    freebsd2.2*)
      archive_cmds_GCJ='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags /usr/lib/c++rt0.o'
      hardcode_libdir_flag_spec_GCJ='-R$libdir'
      hardcode_direct_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    # Unfortunately, older versions of FreeBSD 2 do not have this feature.
    freebsd2*)
      archive_cmds_GCJ='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct_GCJ=yes
      hardcode_minus_L_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    # FreeBSD 3 and greater uses gcc -shared to do shared libraries.
    freebsd* | kfreebsd*-gnu | dragonfly*)
      archive_cmds_GCJ='$CC -shared -o $lib $libobjs $deplibs $compiler_flags'
      hardcode_libdir_flag_spec_GCJ='-R$libdir'
      hardcode_direct_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    hpux9*)
      if test "$GCC" = yes; then
	archive_cmds_GCJ='$rm $output_objdir/$soname~$CC -shared -fPIC ${wl}+b ${wl}$install_libdir -o $output_objdir/$soname $libobjs $deplibs $compiler_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      else
	archive_cmds_GCJ='$rm $output_objdir/$soname~$LD -b +b $install_libdir -o $output_objdir/$soname $libobjs $deplibs $linker_flags~test $output_objdir/$soname = $lib || mv $output_objdir/$soname $lib'
      fi
      hardcode_libdir_flag_spec_GCJ='${wl}+b ${wl}$libdir'
      hardcode_libdir_separator_GCJ=:
      hardcode_direct_GCJ=yes

      # hardcode_minus_L: Not really in the search PATH,
      # but as the default location of the library.
      hardcode_minus_L_GCJ=yes
      export_dynamic_flag_spec_GCJ='${wl}-E'
      ;;

    hpux10*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	archive_cmds_GCJ='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_GCJ='$LD -b +h $soname +b $install_libdir -o $lib $libobjs $deplibs $linker_flags'
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec_GCJ='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator_GCJ=:

	hardcode_direct_GCJ=yes
	export_dynamic_flag_spec_GCJ='${wl}-E'

	# hardcode_minus_L: Not really in the search PATH,
	# but as the default location of the library.
	hardcode_minus_L_GCJ=yes
      fi
      ;;

    hpux11*)
      if test "$GCC" = yes -a "$with_gnu_ld" = no; then
	case $host_cpu in
	hppa*64*)
	  archive_cmds_GCJ='$CC -shared ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds_GCJ='$CC -shared ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds_GCJ='$CC -shared -fPIC ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      else
	case $host_cpu in
	hppa*64*)
	  archive_cmds_GCJ='$CC -b ${wl}+h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	ia64*)
	  archive_cmds_GCJ='$CC -b ${wl}+h ${wl}$soname ${wl}+nodefaultrpath -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	*)
	  archive_cmds_GCJ='$CC -b ${wl}+h ${wl}$soname ${wl}+b ${wl}$install_libdir -o $lib $libobjs $deplibs $compiler_flags'
	  ;;
	esac
      fi
      if test "$with_gnu_ld" = no; then
	hardcode_libdir_flag_spec_GCJ='${wl}+b ${wl}$libdir'
	hardcode_libdir_separator_GCJ=:

	case $host_cpu in
	hppa*64*|ia64*)
	  hardcode_libdir_flag_spec_ld_GCJ='+b $libdir'
	  hardcode_direct_GCJ=no
	  hardcode_shlibpath_var_GCJ=no
	  ;;
	*)
	  hardcode_direct_GCJ=yes
	  export_dynamic_flag_spec_GCJ='${wl}-E'

	  # hardcode_minus_L: Not really in the search PATH,
	  # but as the default location of the library.
	  hardcode_minus_L_GCJ=yes
	  ;;
	esac
      fi
      ;;

    irix5* | irix6* | nonstopux*)
      if test "$GCC" = yes; then
	archive_cmds_GCJ='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	archive_cmds_GCJ='$LD -shared $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec_ld_GCJ='-rpath $libdir'
      fi
      hardcode_libdir_flag_spec_GCJ='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_GCJ=:
      link_all_deplibs_GCJ=yes
      ;;

    netbsd*)
      if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
	archive_cmds_GCJ='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'  # a.out
      else
	archive_cmds_GCJ='$LD -shared -o $lib $libobjs $deplibs $linker_flags'      # ELF
      fi
      hardcode_libdir_flag_spec_GCJ='-R$libdir'
      hardcode_direct_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    newsos6)
      archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_direct_GCJ=yes
      hardcode_libdir_flag_spec_GCJ='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_GCJ=:
      hardcode_shlibpath_var_GCJ=no
      ;;

    openbsd*)
      hardcode_direct_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
	archive_cmds_GCJ='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags ${wl}-retain-symbols-file,$export_symbols'
	hardcode_libdir_flag_spec_GCJ='${wl}-rpath,$libdir'
	export_dynamic_flag_spec_GCJ='${wl}-E'
      else
       case $host_os in
	 openbsd[01].* | openbsd2.[0-7] | openbsd2.[0-7].*)
	   archive_cmds_GCJ='$LD -Bshareable -o $lib $libobjs $deplibs $linker_flags'
	   hardcode_libdir_flag_spec_GCJ='-R$libdir'
	   ;;
	 *)
	   archive_cmds_GCJ='$CC -shared $pic_flag -o $lib $libobjs $deplibs $compiler_flags'
	   hardcode_libdir_flag_spec_GCJ='${wl}-rpath,$libdir'
	   ;;
       esac
      fi
      ;;

    os2*)
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_minus_L_GCJ=yes
      allow_undefined_flag_GCJ=unsupported
      archive_cmds_GCJ='$echo "LIBRARY $libname INITINSTANCE" > $output_objdir/$libname.def~$echo "DESCRIPTION \"$libname\"" >> $output_objdir/$libname.def~$echo DATA >> $output_objdir/$libname.def~$echo " SINGLE NONSHARED" >> $output_objdir/$libname.def~$echo EXPORTS >> $output_objdir/$libname.def~emxexp $libobjs >> $output_objdir/$libname.def~$CC -Zdll -Zcrtdll -o $lib $libobjs $deplibs $compiler_flags $output_objdir/$libname.def'
      old_archive_From_new_cmds_GCJ='emximp -o $output_objdir/$libname.a $output_objdir/$libname.def'
      ;;

    osf3*)
      if test "$GCC" = yes; then
	allow_undefined_flag_GCJ=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds_GCJ='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
      else
	allow_undefined_flag_GCJ=' -expect_unresolved \*'
	archive_cmds_GCJ='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
      fi
      hardcode_libdir_flag_spec_GCJ='${wl}-rpath ${wl}$libdir'
      hardcode_libdir_separator_GCJ=:
      ;;

    osf4* | osf5*)	# as osf3* with the addition of -msym flag
      if test "$GCC" = yes; then
	allow_undefined_flag_GCJ=' ${wl}-expect_unresolved ${wl}\*'
	archive_cmds_GCJ='$CC -shared${allow_undefined_flag} $libobjs $deplibs $compiler_flags ${wl}-msym ${wl}-soname ${wl}$soname `test -n "$verstring" && echo ${wl}-set_version ${wl}$verstring` ${wl}-update_registry ${wl}${output_objdir}/so_locations -o $lib'
	hardcode_libdir_flag_spec_GCJ='${wl}-rpath ${wl}$libdir'
      else
	allow_undefined_flag_GCJ=' -expect_unresolved \*'
	archive_cmds_GCJ='$LD -shared${allow_undefined_flag} $libobjs $deplibs $linker_flags -msym -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib'
	archive_expsym_cmds_GCJ='for i in `cat $export_symbols`; do printf "%s %s\\n" -exported_symbol "\$i" >> $lib.exp; done; echo "-hidden">> $lib.exp~
	$LD -shared${allow_undefined_flag} -input $lib.exp $linker_flags $libobjs $deplibs -soname $soname `test -n "$verstring" && echo -set_version $verstring` -update_registry ${output_objdir}/so_locations -o $lib~$rm $lib.exp'

	# Both c and cxx compiler support -rpath directly
	hardcode_libdir_flag_spec_GCJ='-rpath $libdir'
      fi
      hardcode_libdir_separator_GCJ=:
      ;;

    solaris*)
      no_undefined_flag_GCJ=' -z text'
      if test "$GCC" = yes; then
	wlarc='${wl}'
	archive_cmds_GCJ='$CC -shared ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
	  $CC -shared ${wl}-M ${wl}$lib.exp ${wl}-h ${wl}$soname -o $lib $libobjs $deplibs $compiler_flags~$rm $lib.exp'
      else
	wlarc=''
	archive_cmds_GCJ='$LD -G${allow_undefined_flag} -h $soname -o $lib $libobjs $deplibs $linker_flags'
	archive_expsym_cmds_GCJ='$echo "{ global:" > $lib.exp~cat $export_symbols | $SED -e "s/\(.*\)/\1;/" >> $lib.exp~$echo "local: *; };" >> $lib.exp~
  	$LD -G${allow_undefined_flag} -M $lib.exp -h $soname -o $lib $libobjs $deplibs $linker_flags~$rm $lib.exp'
      fi
      hardcode_libdir_flag_spec_GCJ='-R$libdir'
      hardcode_shlibpath_var_GCJ=no
      case $host_os in
      solaris2.[0-5] | solaris2.[0-5].*) ;;
      *)
 	# The compiler driver will combine linker options so we
 	# cannot just pass the convience library names through
 	# without $wl, iff we do not link with $LD.
 	# Luckily, gcc supports the same syntax we need for Sun Studio.
 	# Supported since Solaris 2.6 (maybe 2.5.1?)
 	case $wlarc in
 	'')
 	  whole_archive_flag_spec_GCJ='-z allextract$convenience -z defaultextract' ;;
 	*)
 	  whole_archive_flag_spec_GCJ='${wl}-z ${wl}allextract`for conv in $convenience\"\"; do test -n \"$conv\" && new_convenience=\"$new_convenience,$conv\"; done; $echo \"$new_convenience\"` ${wl}-z ${wl}defaultextract' ;;
 	esac ;;
      esac
      link_all_deplibs_GCJ=yes
      ;;

    sunos4*)
      if test "x$host_vendor" = xsequent; then
	# Use $CC to link under sequent, because it throws in some extra .o
	# files that make .init and .fini sections work.
	archive_cmds_GCJ='$CC -G ${wl}-h $soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_GCJ='$LD -assert pure-text -Bstatic -o $lib $libobjs $deplibs $linker_flags'
      fi
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_direct_GCJ=yes
      hardcode_minus_L_GCJ=yes
      hardcode_shlibpath_var_GCJ=no
      ;;

    sysv4)
      case $host_vendor in
	sni)
	  archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct_GCJ=yes # is this really true???
	;;
	siemens)
	  ## LD is ld it makes a PLAMLIB
	  ## CC just makes a GrossModule.
	  archive_cmds_GCJ='$LD -G -o $lib $libobjs $deplibs $linker_flags'
	  reload_cmds_GCJ='$CC -r -o $output$reload_objs'
	  hardcode_direct_GCJ=no
        ;;
	motorola)
	  archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	  hardcode_direct_GCJ=no #Motorola manual says yes, but my tests say they lie
	;;
      esac
      runpath_var='LD_RUN_PATH'
      hardcode_shlibpath_var_GCJ=no
      ;;

    sysv4.3*)
      archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_shlibpath_var_GCJ=no
      export_dynamic_flag_spec_GCJ='-Bexport'
      ;;

    sysv4*MP*)
      if test -d /usr/nec; then
	archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
	hardcode_shlibpath_var_GCJ=no
	runpath_var=LD_RUN_PATH
	hardcode_runpath_var=yes
	ld_shlibs_GCJ=yes
      fi
      ;;

    sysv4*uw2* | sysv5OpenUNIX* | sysv5UnixWare7.[01].[10]* | unixware7*)
      no_undefined_flag_GCJ='${wl}-z,text'
      archive_cmds_need_lc_GCJ=no
      hardcode_shlibpath_var_GCJ=no
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds_GCJ='$CC -shared ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_GCJ='$CC -G ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    sysv5* | sco3.2v5* | sco5v6*)
      # Note: We can NOT use -z defs as we might desire, because we do not
      # link with -lc, and that would cause any symbols used from libc to
      # always be unresolved, which means just about no library would
      # ever link correctly.  If we're not using GNU ld we use -z text
      # though, which does catch some bad symbols but isn't as heavy-handed
      # as -z defs.
      no_undefined_flag_GCJ='${wl}-z,text'
      allow_undefined_flag_GCJ='${wl}-z,nodefs'
      archive_cmds_need_lc_GCJ=no
      hardcode_shlibpath_var_GCJ=no
      hardcode_libdir_flag_spec_GCJ='`test -z "$SCOABSPATH" && echo ${wl}-R,$libdir`'
      hardcode_libdir_separator_GCJ=':'
      link_all_deplibs_GCJ=yes
      export_dynamic_flag_spec_GCJ='${wl}-Bexport'
      runpath_var='LD_RUN_PATH'

      if test "$GCC" = yes; then
	archive_cmds_GCJ='$CC -shared ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$CC -shared ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      else
	archive_cmds_GCJ='$CC -G ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
	archive_expsym_cmds_GCJ='$CC -G ${wl}-Bexport:$export_symbols ${wl}-h,\${SCOABSPATH:+${install_libdir}/}$soname -o $lib $libobjs $deplibs $compiler_flags'
      fi
      ;;

    uts4*)
      archive_cmds_GCJ='$LD -G -h $soname -o $lib $libobjs $deplibs $linker_flags'
      hardcode_libdir_flag_spec_GCJ='-L$libdir'
      hardcode_shlibpath_var_GCJ=no
      ;;

    *)
      ld_shlibs_GCJ=no
      ;;
    esac
  fi

{ echo "$as_me:$LINENO: result: $ld_shlibs_GCJ" >&5
echo "${ECHO_T}$ld_shlibs_GCJ" >&6; }
test "$ld_shlibs_GCJ" = no && can_build_shared=no

#
# Do we need to explicitly link libc?
#
case "x$archive_cmds_need_lc_GCJ" in
x|xyes)
  # Assume -lc should be added
  archive_cmds_need_lc_GCJ=yes

  if test "$enable_shared" = yes && test "$GCC" = yes; then
    case $archive_cmds_GCJ in
    *'~'*)
      # FIXME: we may have to deal with multi-command sequences.
      ;;
    '$CC '*)
      # Test whether the compiler implicitly links with -lc since on some
      # systems, -lgcc has to come before -lc. If gcc already passes -lc
      # to ld, don't add -lc before -lgcc.
      { echo "$as_me:$LINENO: checking whether -lc should be explicitly linked in" >&5
echo $ECHO_N "checking whether -lc should be explicitly linked in... $ECHO_C" >&6; }
      $rm conftest*
      printf "$lt_simple_compile_test_code" > conftest.$ac_ext

      if { (eval echo "$as_me:$LINENO: \"$ac_compile\"") >&5
  (eval $ac_compile) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } 2>conftest.err; then
        soname=conftest
        lib=conftest
        libobjs=conftest.$ac_objext
        deplibs=
        wl=$lt_prog_compiler_wl_GCJ
	pic_flag=$lt_prog_compiler_pic_GCJ
        compiler_flags=-v
        linker_flags=-v
        verstring=
        output_objdir=.
        libname=conftest
        lt_save_allow_undefined_flag=$allow_undefined_flag_GCJ
        allow_undefined_flag_GCJ=
        if { (eval echo "$as_me:$LINENO: \"$archive_cmds_GCJ 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1\"") >&5
  (eval $archive_cmds_GCJ 2\>\&1 \| grep \" -lc \" \>/dev/null 2\>\&1) 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }
        then
	  archive_cmds_need_lc_GCJ=no
        else
	  archive_cmds_need_lc_GCJ=yes
        fi
        allow_undefined_flag_GCJ=$lt_save_allow_undefined_flag
      else
        cat conftest.err 1>&5
      fi
      $rm conftest*
      { echo "$as_me:$LINENO: result: $archive_cmds_need_lc_GCJ" >&5
echo "${ECHO_T}$archive_cmds_need_lc_GCJ" >&6; }
      ;;
    esac
  fi
  ;;
esac

{ echo "$as_me:$LINENO: checking dynamic linker characteristics" >&5
echo $ECHO_N "checking dynamic linker characteristics... $ECHO_C" >&6; }
library_names_spec=
libname_spec='lib$name'
soname_spec=
shrext_cmds=".so"
postinstall_cmds=
postuninstall_cmds=
finish_cmds=
finish_eval=
shlibpath_var=
shlibpath_overrides_runpath=unknown
version_type=none
dynamic_linker="$host_os ld.so"
sys_lib_dlsearch_path_spec="/lib /usr/lib"
if test "$GCC" = yes; then
  sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
  if echo "$sys_lib_search_path_spec" | grep ';' >/dev/null ; then
    # if the path contains ";" then we assume it to be the separator
    # otherwise default to the standard path separator (i.e. ":") - it is
    # assumed that no part of a normal pathname contains ";" but that should
    # okay in the real world where ";" in dirpaths is itself problematic.
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
  else
    sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
  fi
else
  sys_lib_search_path_spec="/lib /usr/lib /usr/local/lib"
fi
need_lib_prefix=unknown
hardcode_into_libs=no

# when you set need_version to no, make sure it does not cause -set_version
# flags to be left without arguments
need_version=unknown

case $host_os in
aix3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix $libname.a'
  shlibpath_var=LIBPATH

  # AIX 3 has no versioning support, so we append a major version to the name.
  soname_spec='${libname}${release}${shared_ext}$major'
  ;;

aix4* | aix5*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  hardcode_into_libs=yes
  if test "$host_cpu" = ia64; then
    # AIX 5 supports IA64
    library_names_spec='${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext}$versuffix $libname${shared_ext}'
    shlibpath_var=LD_LIBRARY_PATH
  else
    # With GCC up to 2.95.x, collect2 would create an import file
    # for dependence libraries.  The import file would start with
    # the line `#! .'.  This would cause the generated library to
    # depend on `.', always an invalid library.  This was fixed in
    # development snapshots of GCC prior to 3.0.
    case $host_os in
      aix4 | aix4.[01] | aix4.[01].*)
      if { echo '#if __GNUC__ > 2 || (__GNUC__ == 2 && __GNUC_MINOR__ >= 97)'
	   echo ' yes '
	   echo '#endif'; } | ${CC} -E - | grep yes > /dev/null; then
	:
      else
	can_build_shared=no
      fi
      ;;
    esac
    # AIX (on Power*) has no versioning support, so currently we can not hardcode correct
    # soname into executable. Probably we can add versioning support to
    # collect2, so additional links can be useful in future.
    if test "$aix_use_runtimelinking" = yes; then
      # If using run time linking (on AIX 4.2 or later) use lib<name>.so
      # instead of lib<name>.a to let people know that these are not
      # typical AIX shared libraries.
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    else
      # We preserve .a as extension for shared libraries through AIX4.2
      # and later when we are not doing run time linking.
      library_names_spec='${libname}${release}.a $libname.a'
      soname_spec='${libname}${release}${shared_ext}$major'
    fi
    shlibpath_var=LIBPATH
  fi
  ;;

amigaos*)
  library_names_spec='$libname.ixlibrary $libname.a'
  # Create ${libname}_ixlibrary.a entries in /sys/libs.
  finish_eval='for lib in `ls $libdir/*.ixlibrary 2>/dev/null`; do libname=`$echo "X$lib" | $Xsed -e '\''s%^.*/\([^/]*\)\.ixlibrary$%\1%'\''`; test $rm /sys/libs/${libname}_ixlibrary.a; $show "cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a"; cd /sys/libs && $LN_S $lib ${libname}_ixlibrary.a || exit 1; done'
  ;;

beos*)
  library_names_spec='${libname}${shared_ext}'
  dynamic_linker="$host_os ld.so"
  shlibpath_var=LIBRARY_PATH
  ;;

bsdi[45]*)
  version_type=linux
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/shlib /usr/lib /usr/X11/lib /usr/contrib/lib /lib /usr/local/lib"
  sys_lib_dlsearch_path_spec="/shlib /usr/lib /usr/local/lib"
  # the default ld.so.conf also contains /usr/contrib/lib and
  # /usr/X11R6/lib (/usr/X11 is a link to /usr/X11R6), but let us allow
  # libtool to hard-code these into programs
  ;;

cygwin* | mingw* | pw32*)
  version_type=windows
  shrext_cmds=".dll"
  need_version=no
  need_lib_prefix=no

  case $GCC,$host_os in
  yes,cygwin* | yes,mingw* | yes,pw32*)
    library_names_spec='$libname.dll.a'
    # DLL is installed to $(libdir)/../bin by postinstall_cmds
    postinstall_cmds='base_file=`basename \${file}`~
      dlpath=`$SHELL 2>&1 -c '\''. $dir/'\''\${base_file}'\''i;echo \$dlname'\''`~
      dldir=$destdir/`dirname \$dlpath`~
      test -d \$dldir || mkdir -p \$dldir~
      $install_prog $dir/$dlname \$dldir/$dlname~
      chmod a+x \$dldir/$dlname'
    postuninstall_cmds='dldll=`$SHELL 2>&1 -c '\''. $file; echo \$dlname'\''`~
      dlpath=$dir/\$dldll~
       $rm \$dlpath'
    shlibpath_overrides_runpath=yes

    case $host_os in
    cygwin*)
      # Cygwin DLLs use 'cyg' prefix rather than 'lib'
      soname_spec='`echo ${libname} | sed -e 's/^lib/cyg/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec="/usr/lib /lib/w32api /lib /usr/local/lib"
      ;;
    mingw*)
      # MinGW DLLs use traditional 'lib' prefix
      soname_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      sys_lib_search_path_spec=`$CC -print-search-dirs | grep "^libraries:" | $SED -e "s/^libraries://" -e "s,=/,/,g"`
      if echo "$sys_lib_search_path_spec" | grep ';[c-zC-Z]:/' >/dev/null; then
        # It is most probably a Windows format PATH printed by
        # mingw gcc, but we are running on Cygwin. Gcc prints its search
        # path with ; separators, and with drive letters. We can handle the
        # drive letters (cygwin fileutils understands them), so leave them,
        # especially as we might pass files found there to a mingw objdump,
        # which wouldn't understand a cygwinified path. Ahh.
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED -e 's/;/ /g'`
      else
        sys_lib_search_path_spec=`echo "$sys_lib_search_path_spec" | $SED  -e "s/$PATH_SEPARATOR/ /g"`
      fi
      ;;
    pw32*)
      # pw32 DLLs use 'pw' prefix rather than 'lib'
      library_names_spec='`echo ${libname} | sed -e 's/^lib/pw/'``echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext}'
      ;;
    esac
    ;;

  linux*)
    if $LD --help 2>&1 | egrep ': supported targets:.* elf' > /dev/null; then
      archive_cmds='$CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname -o $lib'
      supports_anon_versioning=no
      case `$LD -v 2>/dev/null` in
        *\ 01.* | *\ 2.[0-9].* | *\ 2.10.*) ;; # catch versions < 2.11
        *\ 2.11.93.0.2\ *) supports_anon_versioning=yes ;; # RH7.3 ...
        *\ 2.11.92.0.12\ *) supports_anon_versioning=yes ;; # Mandrake 8.2 ...
        *\ 2.11.*) ;; # other 2.11 versions
        *) supports_anon_versioning=yes ;;
      esac
      if test $supports_anon_versioning = yes; then
        archive_expsym_cmds='$echo "{ global:" > $output_objdir/$libname.ver~
cat $export_symbols | sed -e "s/\(.*\)/\1;/" >> $output_objdir/$libname.ver~
$echo "local: *; };" >> $output_objdir/$libname.ver~
        $CC -shared $libobjs $deplibs $compiler_flags ${wl}-soname $wl$soname ${wl}-version-script ${wl}$output_objdir/$libname.ver -o $lib'
      else
        $archive_expsym_cmds="$archive_cmds"
      fi
    else
      ld_shlibs=no
    fi
    ;;

  *)
    library_names_spec='${libname}`echo ${release} | $SED -e 's/[.]/-/g'`${versuffix}${shared_ext} $libname.lib'
    ;;
  esac
  dynamic_linker='Win32 ld.exe'
  # FIXME: first we should search . and the directory the executable is in
  shlibpath_var=PATH
  ;;

darwin* | rhapsody*)
  dynamic_linker="$host_os dyld"
  version_type=darwin
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${versuffix}$shared_ext ${libname}${release}${major}$shared_ext ${libname}$shared_ext'
  soname_spec='${libname}${release}${major}$shared_ext'
  shlibpath_overrides_runpath=yes
  shlibpath_var=DYLD_LIBRARY_PATH
  shrext_cmds='`test .$module = .yes && echo .so || echo .dylib`'
  # Apple's gcc prints 'gcc -print-search-dirs' doesn't operate the same.
  if test "$GCC" = yes; then
    sys_lib_search_path_spec=`$CC -print-search-dirs | tr "\n" "$PATH_SEPARATOR" | sed -e 's/libraries:/@libraries:/' | tr "@" "\n" | grep "^libraries:" | sed -e "s/^libraries://" -e "s,=/,/,g" -e "s,$PATH_SEPARATOR, ,g" -e "s,.*,& /lib /usr/lib /usr/local/lib,g"`
  else
    sys_lib_search_path_spec='/lib /usr/lib /usr/local/lib'
  fi
  sys_lib_dlsearch_path_spec='/usr/local/lib /lib /usr/lib'
  ;;

dgux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname$shared_ext'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

freebsd1*)
  dynamic_linker=no
  ;;

kfreebsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

freebsd* | dragonfly*)
  # DragonFly does not have aout.  When/if they implement a new
  # versioning mechanism, adjust this.
  if test -x /usr/bin/objformat; then
    objformat=`/usr/bin/objformat`
  else
    case $host_os in
    freebsd[123]*) objformat=aout ;;
    *) objformat=elf ;;
    esac
  fi
  # Handle Gentoo/FreeBSD as it was Linux
  case $host_vendor in
    gentoo)
      version_type=linux ;;
    *)
      version_type=freebsd-$objformat ;;
  esac

  case $version_type in
    freebsd-elf*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
      need_version=no
      need_lib_prefix=no
      ;;
    freebsd-*)
      library_names_spec='${libname}${release}${shared_ext}$versuffix $libname${shared_ext}$versuffix'
      need_version=yes
      ;;
    linux)
      library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
      soname_spec='${libname}${release}${shared_ext}$major'
      need_lib_prefix=no
      need_version=no
      ;;
  esac
  shlibpath_var=LD_LIBRARY_PATH
  case $host_os in
  freebsd2*)
    shlibpath_overrides_runpath=yes
    ;;
  freebsd3.[01]* | freebsdelf3.[01]*)
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  freebsd3.[2-9]* | freebsdelf3.[2-9]* | \
  freebsd4.[0-5] | freebsdelf4.[0-5] | freebsd4.1.1 | freebsdelf4.1.1)
    shlibpath_overrides_runpath=no
    hardcode_into_libs=yes
    ;;
  freebsd*) # from 4.6 on
    shlibpath_overrides_runpath=yes
    hardcode_into_libs=yes
    ;;
  esac
  ;;

gnu*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}${major} ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  ;;

hpux9* | hpux10* | hpux11*)
  # Give a soname corresponding to the major version so that dld.sl refuses to
  # link against other versions.
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  case $host_cpu in
  ia64*)
    shrext_cmds='.so'
    hardcode_into_libs=yes
    dynamic_linker="$host_os dld.so"
    shlibpath_var=LD_LIBRARY_PATH
    shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    if test "X$HPUX_IA64_MODE" = X32; then
      sys_lib_search_path_spec="/usr/lib/hpux32 /usr/local/lib/hpux32 /usr/local/lib"
    else
      sys_lib_search_path_spec="/usr/lib/hpux64 /usr/local/lib/hpux64"
    fi
    sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
    ;;
   hppa*64*)
     shrext_cmds='.sl'
     hardcode_into_libs=yes
     dynamic_linker="$host_os dld.sl"
     shlibpath_var=LD_LIBRARY_PATH # How should we handle SHLIB_PATH
     shlibpath_overrides_runpath=yes # Unless +noenvvar is specified.
     library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
     soname_spec='${libname}${release}${shared_ext}$major'
     sys_lib_search_path_spec="/usr/lib/pa20_64 /usr/ccs/lib/pa20_64"
     sys_lib_dlsearch_path_spec=$sys_lib_search_path_spec
     ;;
   *)
    shrext_cmds='.sl'
    dynamic_linker="$host_os dld.sl"
    shlibpath_var=SHLIB_PATH
    shlibpath_overrides_runpath=no # +s is required to enable SHLIB_PATH
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    ;;
  esac
  # HP-UX runs *really* slowly unless shared libraries are mode 555.
  postinstall_cmds='chmod 555 $lib'
  ;;

interix3*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  dynamic_linker='Interix 3.x ld.so.1 (PE, like ELF)'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  ;;

irix5* | irix6* | nonstopux*)
  case $host_os in
    nonstopux*) version_type=nonstopux ;;
    *)
	if test "$lt_cv_prog_gnu_ld" = yes; then
		version_type=linux
	else
		version_type=irix
	fi ;;
  esac
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${release}${shared_ext} $libname${shared_ext}'
  case $host_os in
  irix5* | nonstopux*)
    libsuff= shlibsuff=
    ;;
  *)
    case $LD in # libtool.m4 will add one of these switches to LD
    *-32|*"-32 "|*-melf32bsmip|*"-melf32bsmip ")
      libsuff= shlibsuff= libmagic=32-bit;;
    *-n32|*"-n32 "|*-melf32bmipn32|*"-melf32bmipn32 ")
      libsuff=32 shlibsuff=N32 libmagic=N32;;
    *-64|*"-64 "|*-melf64bmip|*"-melf64bmip ")
      libsuff=64 shlibsuff=64 libmagic=64-bit;;
    *) libsuff= shlibsuff= libmagic=never-match;;
    esac
    ;;
  esac
  shlibpath_var=LD_LIBRARY${shlibsuff}_PATH
  shlibpath_overrides_runpath=no
  sys_lib_search_path_spec="/usr/lib${libsuff} /lib${libsuff} /usr/local/lib${libsuff}"
  sys_lib_dlsearch_path_spec="/usr/lib${libsuff} /lib${libsuff}"
  hardcode_into_libs=yes
  ;;

# No shared lib support for Linux oldld, aout, or coff.
linux*oldld* | linux*aout* | linux*coff*)
  dynamic_linker=no
  ;;

# This must be Linux ELF.
linux*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -n $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  # This implies no fast_install, which is unacceptable.
  # Some rework will be needed to allow for fast_install
  # before this can be enabled.
  hardcode_into_libs=yes

  # Append ld.so.conf contents to the search path
  if test -f /etc/ld.so.conf; then
    lt_ld_extra=`awk '/^include / { system(sprintf("cd /etc; cat %s", \$2)); skip = 1; } { if (!skip) print \$0; skip = 0; }' < /etc/ld.so.conf | $SED -e 's/#.*//;s/[:,	]/ /g;s/=[^=]*$//;s/=[^= ]* / /g;/^$/d' | tr '\n' ' '`
    sys_lib_dlsearch_path_spec="/lib /usr/lib $lt_ld_extra"
  fi

  # We used to test for /lib/ld.so.1 and disable shared libraries on
  # powerpc, because MkLinux only supported shared libraries with the
  # GNU dynamic linker.  Since this was broken with cross compilers,
  # most powerpc-linux boxes support dynamic linking these days and
  # people can always --disable-shared, the test was removed, and we
  # assume the GNU/Linux dynamic linker is in use.
  dynamic_linker='GNU/Linux ld.so'
  ;;

knetbsd*-gnu)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=no
  hardcode_into_libs=yes
  dynamic_linker='GNU ld.so'
  ;;

netbsd*)
  version_type=sunos
  need_lib_prefix=no
  need_version=no
  if echo __ELF__ | $CC -E - | grep __ELF__ >/dev/null; then
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
    finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
    dynamic_linker='NetBSD (a.out) ld.so'
  else
    library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major ${libname}${shared_ext}'
    soname_spec='${libname}${release}${shared_ext}$major'
    dynamic_linker='NetBSD ld.elf_so'
  fi
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  ;;

newsos6)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

nto-qnx*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  ;;

openbsd*)
  version_type=sunos
  sys_lib_dlsearch_path_spec="/usr/lib"
  need_lib_prefix=no
  # Some older versions of OpenBSD (3.3 at least) *do* need versioned libs.
  case $host_os in
    openbsd3.3 | openbsd3.3.*) need_version=yes ;;
    *)                         need_version=no  ;;
  esac
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/sbin" ldconfig -m $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  if test -z "`echo __ELF__ | $CC -E - | grep __ELF__`" || test "$host_os-$host_cpu" = "openbsd2.8-powerpc"; then
    case $host_os in
      openbsd2.[89] | openbsd2.[89].*)
	shlibpath_overrides_runpath=no
	;;
      *)
	shlibpath_overrides_runpath=yes
	;;
      esac
  else
    shlibpath_overrides_runpath=yes
  fi
  ;;

os2*)
  libname_spec='$name'
  shrext_cmds=".dll"
  need_lib_prefix=no
  library_names_spec='$libname${shared_ext} $libname.a'
  dynamic_linker='OS/2 ld.exe'
  shlibpath_var=LIBPATH
  ;;

osf3* | osf4* | osf5*)
  version_type=osf
  need_lib_prefix=no
  need_version=no
  soname_spec='${libname}${release}${shared_ext}$major'
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  shlibpath_var=LD_LIBRARY_PATH
  sys_lib_search_path_spec="/usr/shlib /usr/ccs/lib /usr/lib/cmplrs/cc /usr/lib /usr/local/lib /var/shlib"
  sys_lib_dlsearch_path_spec="$sys_lib_search_path_spec"
  ;;

solaris*)
  version_type=linux
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  hardcode_into_libs=yes
  # ldd complains unless libraries are executable
  postinstall_cmds='chmod +x $lib'
  ;;

sunos4*)
  version_type=sunos
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${shared_ext}$versuffix'
  finish_cmds='PATH="\$PATH:/usr/etc" ldconfig $libdir'
  shlibpath_var=LD_LIBRARY_PATH
  shlibpath_overrides_runpath=yes
  if test "$with_gnu_ld" = yes; then
    need_lib_prefix=no
  fi
  need_version=yes
  ;;

sysv4 | sysv4.3*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  case $host_vendor in
    sni)
      shlibpath_overrides_runpath=no
      need_lib_prefix=no
      export_dynamic_flag_spec='${wl}-Blargedynsym'
      runpath_var=LD_RUN_PATH
      ;;
    siemens)
      need_lib_prefix=no
      ;;
    motorola)
      need_lib_prefix=no
      need_version=no
      shlibpath_overrides_runpath=no
      sys_lib_search_path_spec='/lib /usr/lib /usr/ccs/lib'
      ;;
  esac
  ;;

sysv4*MP*)
  if test -d /usr/nec ;then
    version_type=linux
    library_names_spec='$libname${shared_ext}.$versuffix $libname${shared_ext}.$major $libname${shared_ext}'
    soname_spec='$libname${shared_ext}.$major'
    shlibpath_var=LD_LIBRARY_PATH
  fi
  ;;

sysv5* | sco3.2v5* | sco5v6* | unixware* | OpenUNIX* | sysv4*uw2*)
  version_type=freebsd-elf
  need_lib_prefix=no
  need_version=no
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext} $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  hardcode_into_libs=yes
  if test "$with_gnu_ld" = yes; then
    sys_lib_search_path_spec='/usr/local/lib /usr/gnu/lib /usr/ccs/lib /usr/lib /lib'
    shlibpath_overrides_runpath=no
  else
    sys_lib_search_path_spec='/usr/ccs/lib /usr/lib'
    shlibpath_overrides_runpath=yes
    case $host_os in
      sco3.2v5*)
        sys_lib_search_path_spec="$sys_lib_search_path_spec /lib"
	;;
    esac
  fi
  sys_lib_dlsearch_path_spec='/usr/lib'
  ;;

uts4*)
  version_type=linux
  library_names_spec='${libname}${release}${shared_ext}$versuffix ${libname}${release}${shared_ext}$major $libname${shared_ext}'
  soname_spec='${libname}${release}${shared_ext}$major'
  shlibpath_var=LD_LIBRARY_PATH
  ;;

*)
  dynamic_linker=no
  ;;
esac
{ echo "$as_me:$LINENO: result: $dynamic_linker" >&5
echo "${ECHO_T}$dynamic_linker" >&6; }
test "$dynamic_linker" = no && can_build_shared=no

variables_saved_for_relink="PATH $shlibpath_var $runpath_var"
if test "$GCC" = yes; then
  variables_saved_for_relink="$variables_saved_for_relink GCC_EXEC_PREFIX COMPILER_PATH LIBRARY_PATH"
fi

{ echo "$as_me:$LINENO: checking how to hardcode library paths into programs" >&5
echo $ECHO_N "checking how to hardcode library paths into programs... $ECHO_C" >&6; }
hardcode_action_GCJ=
if test -n "$hardcode_libdir_flag_spec_GCJ" || \
   test -n "$runpath_var_GCJ" || \
   test "X$hardcode_automatic_GCJ" = "Xyes" ; then

  # We can hardcode non-existant directories.
  if test "$hardcode_direct_GCJ" != no &&
     # If the only mechanism to avoid hardcoding is shlibpath_var, we
     # have to relink, otherwise we might link with an installed library
     # when we should be linking with a yet-to-be-installed one
     ## test "$_LT_AC_TAGVAR(hardcode_shlibpath_var, GCJ)" != no &&
     test "$hardcode_minus_L_GCJ" != no; then
    # Linking always hardcodes the temporary library directory.
    hardcode_action_GCJ=relink
  else
    # We can link without hardcoding, and we can hardcode nonexisting dirs.
    hardcode_action_GCJ=immediate
  fi
else
  # We cannot hardcode anything, or else we can only hardcode existing
  # directories.
  hardcode_action_GCJ=unsupported
fi
{ echo "$as_me:$LINENO: result: $hardcode_action_GCJ" >&5
echo "${ECHO_T}$hardcode_action_GCJ" >&6; }

if test "$hardcode_action_GCJ" = relink; then
  # Fast installation is not supported
  enable_fast_install=no
elif test "$shlibpath_overrides_runpath" = yes ||
     test "$enable_shared" = no; then
  # Fast installation is not necessary
  enable_fast_install=needless
fi


# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    compiler_GCJ \
    CC_GCJ \
    LD_GCJ \
    lt_prog_compiler_wl_GCJ \
    lt_prog_compiler_pic_GCJ \
    lt_prog_compiler_static_GCJ \
    lt_prog_compiler_no_builtin_flag_GCJ \
    export_dynamic_flag_spec_GCJ \
    thread_safe_flag_spec_GCJ \
    whole_archive_flag_spec_GCJ \
    enable_shared_with_static_runtimes_GCJ \
    old_archive_cmds_GCJ \
    old_archive_from_new_cmds_GCJ \
    predep_objects_GCJ \
    postdep_objects_GCJ \
    predeps_GCJ \
    postdeps_GCJ \
    compiler_lib_search_path_GCJ \
    archive_cmds_GCJ \
    archive_expsym_cmds_GCJ \
    postinstall_cmds_GCJ \
    postuninstall_cmds_GCJ \
    old_archive_from_expsyms_cmds_GCJ \
    allow_undefined_flag_GCJ \
    no_undefined_flag_GCJ \
    export_symbols_cmds_GCJ \
    hardcode_libdir_flag_spec_GCJ \
    hardcode_libdir_flag_spec_ld_GCJ \
    hardcode_libdir_separator_GCJ \
    hardcode_automatic_GCJ \
    module_cmds_GCJ \
    module_expsym_cmds_GCJ \
    lt_cv_prog_compiler_c_o_GCJ \
    exclude_expsyms_GCJ \
    include_expsyms_GCJ; do

    case $var in
    old_archive_cmds_GCJ | \
    old_archive_from_new_cmds_GCJ | \
    archive_cmds_GCJ | \
    archive_expsym_cmds_GCJ | \
    module_cmds_GCJ | \
    module_expsym_cmds_GCJ | \
    old_archive_from_expsyms_cmds_GCJ | \
    export_symbols_cmds_GCJ | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\$0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\$0 --fallback-echo"$/$0 --fallback-echo"/'`
    ;;
  esac

cfgfile="$ofile"

  cat <<__EOF__ >> "$cfgfile"
# ### BEGIN LIBTOOL TAG CONFIG: $tagname

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$archive_cmds_need_lc_GCJ

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$enable_shared_with_static_runtimes_GCJ

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_compiler_GCJ

# Is the compiler the GNU C compiler?
with_gcc=$GCC_GCJ

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_LD_GCJ

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_lt_prog_compiler_wl_GCJ

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_lt_prog_compiler_pic_GCJ
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_lt_cv_prog_compiler_c_o_GCJ

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_lt_prog_compiler_static_GCJ

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_lt_prog_compiler_no_builtin_flag_GCJ

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_export_dynamic_flag_spec_GCJ

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_whole_archive_flag_spec_GCJ

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_thread_safe_flag_spec_GCJ

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_old_archive_cmds_GCJ
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_old_archive_from_new_cmds_GCJ

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_old_archive_from_expsyms_cmds_GCJ

# Commands used to build and install a shared archive.
archive_cmds=$lt_archive_cmds_GCJ
archive_expsym_cmds=$lt_archive_expsym_cmds_GCJ
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_module_cmds_GCJ
module_expsym_cmds=$lt_module_expsym_cmds_GCJ

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_predep_objects_GCJ

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_postdep_objects_GCJ

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_predeps_GCJ

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_postdeps_GCJ

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_compiler_lib_search_path_GCJ

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_allow_undefined_flag_GCJ

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_no_undefined_flag_GCJ

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$hardcode_action_GCJ

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_hardcode_libdir_flag_spec_GCJ

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_hardcode_libdir_flag_spec_ld_GCJ

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_hardcode_libdir_separator_GCJ

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$hardcode_direct_GCJ

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$hardcode_minus_L_GCJ

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$hardcode_shlibpath_var_GCJ

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$hardcode_automatic_GCJ

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$link_all_deplibs_GCJ

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$fix_srcfile_path_GCJ"

# Set to yes if exported symbols are required.
always_export_symbols=$always_export_symbols_GCJ

# The commands to list exported symbols.
export_symbols_cmds=$lt_export_symbols_cmds_GCJ

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_exclude_expsyms_GCJ

# Symbols that must always be exported.
include_expsyms=$lt_include_expsyms_GCJ

# ### END LIBTOOL TAG CONFIG: $tagname

__EOF__


else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

CC="$lt_save_CC"

	else
	  tagname=""
	fi
	;;

      RC)


# Source file extension for RC test sources.
ac_ext=rc

# Object file extension for compiled RC test sources.
objext=o
objext_RC=$objext

# Code to be used in simple compile tests
lt_simple_compile_test_code='sample MENU { MENUITEM "&Soup", 100, CHECKED }\n'

# Code to be used in simple link tests
lt_simple_link_test_code="$lt_simple_compile_test_code"

# ltmain only uses $CC for tagged configurations so make sure $CC is set.

# If no C compiler was specified, use CC.
LTCC=${LTCC-"$CC"}

# If no C compiler flags were specified, use CFLAGS.
LTCFLAGS=${LTCFLAGS-"$CFLAGS"}

# Allow CC to be a program name with arguments.
compiler=$CC


# save warnings/boilerplate of simple test code
ac_outfile=conftest.$ac_objext
printf "$lt_simple_compile_test_code" >conftest.$ac_ext
eval "$ac_compile" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_compiler_boilerplate=`cat conftest.err`
$rm conftest*

ac_outfile=conftest.$ac_objext
printf "$lt_simple_link_test_code" >conftest.$ac_ext
eval "$ac_link" 2>&1 >/dev/null | $SED '/^$/d; /^ *+/d' >conftest.err
_lt_linker_boilerplate=`cat conftest.err`
$rm conftest*


# Allow CC to be a program name with arguments.
lt_save_CC="$CC"
CC=${RC-"windres"}
compiler=$CC
compiler_RC=$CC
for cc_temp in $compiler""; do
  case $cc_temp in
    compile | *[\\/]compile | ccache | *[\\/]ccache ) ;;
    distcc | *[\\/]distcc | purify | *[\\/]purify ) ;;
    \-*) ;;
    *) break;;
  esac
done
cc_basename=`$echo "X$cc_temp" | $Xsed -e 's%.*/%%' -e "s%^$host_alias-%%"`

lt_cv_prog_compiler_c_o_RC=yes

# The else clause should only fire when bootstrapping the
# libtool distribution, otherwise you forgot to ship ltmain.sh
# with your package, and you will get complaints that there are
# no rules to generate ltmain.sh.
if test -f "$ltmain"; then
  # See if we are running on zsh, and set the options which allow our commands through
  # without removal of \ escapes.
  if test -n "${ZSH_VERSION+set}" ; then
    setopt NO_GLOB_SUBST
  fi
  # Now quote all the things that may contain metacharacters while being
  # careful not to overquote the AC_SUBSTed values.  We take copies of the
  # variables and quote the copies for generation of the libtool script.
  for var in echo old_CC old_CFLAGS AR AR_FLAGS EGREP RANLIB LN_S LTCC LTCFLAGS NM \
    SED SHELL STRIP \
    libname_spec library_names_spec soname_spec extract_expsyms_cmds \
    old_striplib striplib file_magic_cmd finish_cmds finish_eval \
    deplibs_check_method reload_flag reload_cmds need_locks \
    lt_cv_sys_global_symbol_pipe lt_cv_sys_global_symbol_to_cdecl \
    lt_cv_sys_global_symbol_to_c_name_address \
    sys_lib_search_path_spec sys_lib_dlsearch_path_spec \
    old_postinstall_cmds old_postuninstall_cmds \
    compiler_RC \
    CC_RC \
    LD_RC \
    lt_prog_compiler_wl_RC \
    lt_prog_compiler_pic_RC \
    lt_prog_compiler_static_RC \
    lt_prog_compiler_no_builtin_flag_RC \
    export_dynamic_flag_spec_RC \
    thread_safe_flag_spec_RC \
    whole_archive_flag_spec_RC \
    enable_shared_with_static_runtimes_RC \
    old_archive_cmds_RC \
    old_archive_from_new_cmds_RC \
    predep_objects_RC \
    postdep_objects_RC \
    predeps_RC \
    postdeps_RC \
    compiler_lib_search_path_RC \
    archive_cmds_RC \
    archive_expsym_cmds_RC \
    postinstall_cmds_RC \
    postuninstall_cmds_RC \
    old_archive_from_expsyms_cmds_RC \
    allow_undefined_flag_RC \
    no_undefined_flag_RC \
    export_symbols_cmds_RC \
    hardcode_libdir_flag_spec_RC \
    hardcode_libdir_flag_spec_ld_RC \
    hardcode_libdir_separator_RC \
    hardcode_automatic_RC \
    module_cmds_RC \
    module_expsym_cmds_RC \
    lt_cv_prog_compiler_c_o_RC \
    exclude_expsyms_RC \
    include_expsyms_RC; do

    case $var in
    old_archive_cmds_RC | \
    old_archive_from_new_cmds_RC | \
    archive_cmds_RC | \
    archive_expsym_cmds_RC | \
    module_cmds_RC | \
    module_expsym_cmds_RC | \
    old_archive_from_expsyms_cmds_RC | \
    export_symbols_cmds_RC | \
    extract_expsyms_cmds | reload_cmds | finish_cmds | \
    postinstall_cmds | postuninstall_cmds | \
    old_postinstall_cmds | old_postuninstall_cmds | \
    sys_lib_search_path_spec | sys_lib_dlsearch_path_spec)
      # Double-quote double-evaled strings.
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$double_quote_subst\" -e \"\$sed_quote_subst\" -e \"\$delay_variable_subst\"\`\\\""
      ;;
    *)
      eval "lt_$var=\\\"\`\$echo \"X\$$var\" | \$Xsed -e \"\$sed_quote_subst\"\`\\\""
      ;;
    esac
  done

  case $lt_echo in
  *'\$0 --fallback-echo"')
    lt_echo=`$echo "X$lt_echo" | $Xsed -e 's/\\\\\\\$0 --fallback-echo"$/$0 --fallback-echo"/'`
    ;;
  esac

cfgfile="$ofile"

  cat <<__EOF__ >> "$cfgfile"
# ### BEGIN LIBTOOL TAG CONFIG: $tagname

# Libtool was configured on host `(hostname || uname -n) 2>/dev/null | sed 1q`:

# Shell to use when invoking shell scripts.
SHELL=$lt_SHELL

# Whether or not to build shared libraries.
build_libtool_libs=$enable_shared

# Whether or not to build static libraries.
build_old_libs=$enable_static

# Whether or not to add -lc for building shared libraries.
build_libtool_need_lc=$archive_cmds_need_lc_RC

# Whether or not to disallow shared libs when runtime libs are static
allow_libtool_libs_with_static_runtimes=$enable_shared_with_static_runtimes_RC

# Whether or not to optimize for fast installation.
fast_install=$enable_fast_install

# The host system.
host_alias=$host_alias
host=$host
host_os=$host_os

# The build system.
build_alias=$build_alias
build=$build
build_os=$build_os

# An echo program that does not interpret backslashes.
echo=$lt_echo

# The archiver.
AR=$lt_AR
AR_FLAGS=$lt_AR_FLAGS

# A C compiler.
LTCC=$lt_LTCC

# LTCC compiler flags.
LTCFLAGS=$lt_LTCFLAGS

# A language-specific compiler.
CC=$lt_compiler_RC

# Is the compiler the GNU C compiler?
with_gcc=$GCC_RC

# An ERE matcher.
EGREP=$lt_EGREP

# The linker used to build libraries.
LD=$lt_LD_RC

# Whether we need hard or soft links.
LN_S=$lt_LN_S

# A BSD-compatible nm program.
NM=$lt_NM

# A symbol stripping program
STRIP=$lt_STRIP

# Used to examine libraries when file_magic_cmd begins "file"
MAGIC_CMD=$MAGIC_CMD

# Used on cygwin: DLL creation program.
DLLTOOL="$DLLTOOL"

# Used on cygwin: object dumper.
OBJDUMP="$OBJDUMP"

# Used on cygwin: assembler.
AS="$AS"

# The name of the directory that contains temporary libtool files.
objdir=$objdir

# How to create reloadable object files.
reload_flag=$lt_reload_flag
reload_cmds=$lt_reload_cmds

# How to pass a linker flag through the compiler.
wl=$lt_lt_prog_compiler_wl_RC

# Object file suffix (normally "o").
objext="$ac_objext"

# Old archive suffix (normally "a").
libext="$libext"

# Shared library suffix (normally ".so").
shrext_cmds='$shrext_cmds'

# Executable file suffix (normally "").
exeext="$exeext"

# Additional compiler flags for building library objects.
pic_flag=$lt_lt_prog_compiler_pic_RC
pic_mode=$pic_mode

# What is the maximum length of a command?
max_cmd_len=$lt_cv_sys_max_cmd_len

# Does compiler simultaneously support -c and -o options?
compiler_c_o=$lt_lt_cv_prog_compiler_c_o_RC

# Must we lock files when doing compilation?
need_locks=$lt_need_locks

# Do we need the lib prefix for modules?
need_lib_prefix=$need_lib_prefix

# Do we need a version for libraries?
need_version=$need_version

# Whether dlopen is supported.
dlopen_support=$enable_dlopen

# Whether dlopen of programs is supported.
dlopen_self=$enable_dlopen_self

# Whether dlopen of statically linked programs is supported.
dlopen_self_static=$enable_dlopen_self_static

# Compiler flag to prevent dynamic linking.
link_static_flag=$lt_lt_prog_compiler_static_RC

# Compiler flag to turn off builtin functions.
no_builtin_flag=$lt_lt_prog_compiler_no_builtin_flag_RC

# Compiler flag to allow reflexive dlopens.
export_dynamic_flag_spec=$lt_export_dynamic_flag_spec_RC

# Compiler flag to generate shared objects directly from archives.
whole_archive_flag_spec=$lt_whole_archive_flag_spec_RC

# Compiler flag to generate thread-safe objects.
thread_safe_flag_spec=$lt_thread_safe_flag_spec_RC

# Library versioning type.
version_type=$version_type

# Format of library name prefix.
libname_spec=$lt_libname_spec

# List of archive names.  First name is the real one, the rest are links.
# The last name is the one that the linker finds with -lNAME.
library_names_spec=$lt_library_names_spec

# The coded name of the library, if different from the real name.
soname_spec=$lt_soname_spec

# Commands used to build and install an old-style archive.
RANLIB=$lt_RANLIB
old_archive_cmds=$lt_old_archive_cmds_RC
old_postinstall_cmds=$lt_old_postinstall_cmds
old_postuninstall_cmds=$lt_old_postuninstall_cmds

# Create an old-style archive from a shared archive.
old_archive_from_new_cmds=$lt_old_archive_from_new_cmds_RC

# Create a temporary old-style archive to link instead of a shared archive.
old_archive_from_expsyms_cmds=$lt_old_archive_from_expsyms_cmds_RC

# Commands used to build and install a shared archive.
archive_cmds=$lt_archive_cmds_RC
archive_expsym_cmds=$lt_archive_expsym_cmds_RC
postinstall_cmds=$lt_postinstall_cmds
postuninstall_cmds=$lt_postuninstall_cmds

# Commands used to build a loadable module (assumed same as above if empty)
module_cmds=$lt_module_cmds_RC
module_expsym_cmds=$lt_module_expsym_cmds_RC

# Commands to strip libraries.
old_striplib=$lt_old_striplib
striplib=$lt_striplib

# Dependencies to place before the objects being linked to create a
# shared library.
predep_objects=$lt_predep_objects_RC

# Dependencies to place after the objects being linked to create a
# shared library.
postdep_objects=$lt_postdep_objects_RC

# Dependencies to place before the objects being linked to create a
# shared library.
predeps=$lt_predeps_RC

# Dependencies to place after the objects being linked to create a
# shared library.
postdeps=$lt_postdeps_RC

# The library search path used internally by the compiler when linking
# a shared library.
compiler_lib_search_path=$lt_compiler_lib_search_path_RC

# Method to check whether dependent libraries are shared objects.
deplibs_check_method=$lt_deplibs_check_method

# Command to use when deplibs_check_method == file_magic.
file_magic_cmd=$lt_file_magic_cmd

# Flag that allows shared libraries with undefined symbols to be built.
allow_undefined_flag=$lt_allow_undefined_flag_RC

# Flag that forces no undefined symbols.
no_undefined_flag=$lt_no_undefined_flag_RC

# Commands used to finish a libtool library installation in a directory.
finish_cmds=$lt_finish_cmds

# Same as above, but a single script fragment to be evaled but not shown.
finish_eval=$lt_finish_eval

# Take the output of nm and produce a listing of raw symbols and C names.
global_symbol_pipe=$lt_lt_cv_sys_global_symbol_pipe

# Transform the output of nm in a proper C declaration
global_symbol_to_cdecl=$lt_lt_cv_sys_global_symbol_to_cdecl

# Transform the output of nm in a C name address pair
global_symbol_to_c_name_address=$lt_lt_cv_sys_global_symbol_to_c_name_address

# This is the shared library runtime path variable.
runpath_var=$runpath_var

# This is the shared library path variable.
shlibpath_var=$shlibpath_var

# Is shlibpath searched before the hard-coded library search path?
shlibpath_overrides_runpath=$shlibpath_overrides_runpath

# How to hardcode a shared library path into an executable.
hardcode_action=$hardcode_action_RC

# Whether we should hardcode library paths into libraries.
hardcode_into_libs=$hardcode_into_libs

# Flag to hardcode \$libdir into a binary during linking.
# This must work even if \$libdir does not exist.
hardcode_libdir_flag_spec=$lt_hardcode_libdir_flag_spec_RC

# If ld is used when linking, flag to hardcode \$libdir into
# a binary during linking. This must work even if \$libdir does
# not exist.
hardcode_libdir_flag_spec_ld=$lt_hardcode_libdir_flag_spec_ld_RC

# Whether we need a single -rpath flag with a separated argument.
hardcode_libdir_separator=$lt_hardcode_libdir_separator_RC

# Set to yes if using DIR/libNAME${shared_ext} during linking hardcodes DIR into the
# resulting binary.
hardcode_direct=$hardcode_direct_RC

# Set to yes if using the -LDIR flag during linking hardcodes DIR into the
# resulting binary.
hardcode_minus_L=$hardcode_minus_L_RC

# Set to yes if using SHLIBPATH_VAR=DIR during linking hardcodes DIR into
# the resulting binary.
hardcode_shlibpath_var=$hardcode_shlibpath_var_RC

# Set to yes if building a shared library automatically hardcodes DIR into the library
# and all subsequent libraries and executables linked against it.
hardcode_automatic=$hardcode_automatic_RC

# Variables whose values should be saved in libtool wrapper scripts and
# restored at relink time.
variables_saved_for_relink="$variables_saved_for_relink"

# Whether libtool must link a program against all its dependency libraries.
link_all_deplibs=$link_all_deplibs_RC

# Compile-time system search path for libraries
sys_lib_search_path_spec=$lt_sys_lib_search_path_spec

# Run-time system search path for libraries
sys_lib_dlsearch_path_spec=$lt_sys_lib_dlsearch_path_spec

# Fix the shell variable \$srcfile for the compiler.
fix_srcfile_path="$fix_srcfile_path_RC"

# Set to yes if exported symbols are required.
always_export_symbols=$always_export_symbols_RC

# The commands to list exported symbols.
export_symbols_cmds=$lt_export_symbols_cmds_RC

# The commands to extract the exported symbol list from a shared archive.
extract_expsyms_cmds=$lt_extract_expsyms_cmds

# Symbols that should not be listed in the preloaded symbols.
exclude_expsyms=$lt_exclude_expsyms_RC

# Symbols that must always be exported.
include_expsyms=$lt_include_expsyms_RC

# ### END LIBTOOL TAG CONFIG: $tagname

__EOF__


else
  # If there is no Makefile yet, we rely on a make rule to execute
  # `config.status --recheck' to rerun these tests and create the
  # libtool script then.
  ltmain_in=`echo $ltmain | sed -e 's/\.sh$/.in/'`
  if test -f "$ltmain_in"; then
    test -f Makefile && make "$ltmain"
  fi
fi


ac_ext=c
ac_cpp='$CPP $CPPFLAGS'
ac_compile='$CC -c $CFLAGS $CPPFLAGS conftest.$ac_ext >&5'
ac_link='$CC -o conftest$ac_exeext $CFLAGS $CPPFLAGS $LDFLAGS conftest.$ac_ext $LIBS >&5'
ac_compiler_gnu=$ac_cv_c_compiler_gnu

CC="$lt_save_CC"

	;;

      *)
	{ { echo "$as_me:$LINENO: error: Unsupported tag name: $tagname" >&5
echo "$as_me: error: Unsupported tag name: $tagname" >&2;}
   { (exit 1); exit 1; }; }
	;;
      esac

      # Append the new tag name to the list of available tags.
      if test -n "$tagname" ; then
      available_tags="$available_tags $tagname"
    fi
    fi
  done
  IFS="$lt_save_ifs"

  # Now substitute the updated list of available tags.
  if eval "sed -e 's/^available_tags=.*\$/available_tags=\"$available_tags\"/' \"$ofile\" > \"${ofile}T\""; then
    mv "${ofile}T" "$ofile"
    chmod +x "$ofile"
  else
    rm -f "${ofile}T"
    { { echo "$as_me:$LINENO: error: unable to update list of available tagged configurations." >&5
echo "$as_me: error: unable to update list of available tagged configurations." >&2;}
   { (exit 1); exit 1; }; }
  fi
fi



# This can be used to rebuild libtool when needed
LIBTOOL_DEPS="$ac_aux_dir/ltmain.sh"

# Always use our own libtool.
LIBTOOL='$(SHELL) $(top_builddir)/libtool'

# Prevent multiple expansion




















# Find a good install program.  We prefer a C program (faster),
# so one script is as good as another.  But avoid the broken or
# incompatible versions:
# SysV /etc/install, /usr/sbin/install
# SunOS /usr/etc/install
# IRIX /sbin/install
# AIX /bin/install
# AmigaOS /C/install, which installs bootblocks on floppy discs
# AIX 4 /usr/bin/installbsd, which doesn't work without a -g flag
# AFS /usr/afsws/bin/install, which mishandles nonexistent args
# SVR4 /usr/ucb/install, which tries to use the nonexistent group "staff"
# OS/2's system install, which has a completely different semantic
# ./install, which can be erroneously created by make from ./install.sh.
{ echo "$as_me:$LINENO: checking for a BSD-compatible install" >&5
echo $ECHO_N "checking for a BSD-compatible install... $ECHO_C" >&6; }
if test -z "$INSTALL"; then
if test "${ac_cv_path_install+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  # Account for people who put trailing slashes in PATH elements.
case $as_dir/ in
  ./ | .// | /cC/* | \
  /etc/* | /usr/sbin/* | /usr/etc/* | /sbin/* | /usr/afsws/bin/* | \
  ?:\\/os2\\/install\\/* | ?:\\/OS2\\/INSTALL\\/* | \
  /usr/ucb/* ) ;;
  *)
    # OSF1 and SCO ODT 3.0 have their own names for install.
    # Don't use installbsd from OSF since it installs stuff as root
    # by default.
    for ac_prog in ginstall scoinst install; do
      for ac_exec_ext in '' $ac_executable_extensions; do
	if { test -f "$as_dir/$ac_prog$ac_exec_ext" && $as_test_x "$as_dir/$ac_prog$ac_exec_ext"; }; then
	  if test $ac_prog = install &&
	    grep dspmsg "$as_dir/$ac_prog$ac_exec_ext" >/dev/null 2>&1; then
	    # AIX install.  It has an incompatible calling convention.
	    :
	  elif test $ac_prog = install &&
	    grep pwplus "$as_dir/$ac_prog$ac_exec_ext" >/dev/null 2>&1; then
	    # program-specific install script used by HP pwplus--don't use.
	    :
	  else
	    ac_cv_path_install="$as_dir/$ac_prog$ac_exec_ext -c"
	    break 3
	  fi
	fi
      done
    done
    ;;
esac
done
IFS=$as_save_IFS


fi
  if test "${ac_cv_path_install+set}" = set; then
    INSTALL=$ac_cv_path_install
  else
    # As a last resort, use the slow shell script.  Don't cache a
    # value for INSTALL within a source directory, because that will
    # break other packages using the cache if that directory is
    # removed, or if the value is a relative name.
    INSTALL=$ac_install_sh
  fi
fi
{ echo "$as_me:$LINENO: result: $INSTALL" >&5
echo "${ECHO_T}$INSTALL" >&6; }

# Use test -z because SunOS4 sh mishandles braces in ${var-val}.
# It thinks the first close brace ends the variable substitution.
test -z "$INSTALL_PROGRAM" && INSTALL_PROGRAM='${INSTALL}'

test -z "$INSTALL_SCRIPT" && INSTALL_SCRIPT='${INSTALL}'

test -z "$INSTALL_DATA" && INSTALL_DATA='${INSTALL} -m 644'

{ echo "$as_me:$LINENO: checking whether ln -s works" >&5
echo $ECHO_N "checking whether ln -s works... $ECHO_C" >&6; }
LN_S=$as_ln_s
if test "$LN_S" = "ln -s"; then
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
else
  { echo "$as_me:$LINENO: result: no, using $LN_S" >&5
echo "${ECHO_T}no, using $LN_S" >&6; }
fi

{ echo "$as_me:$LINENO: checking whether ${MAKE-make} sets \$(MAKE)" >&5
echo $ECHO_N "checking whether ${MAKE-make} sets \$(MAKE)... $ECHO_C" >&6; }
set x ${MAKE-make}; ac_make=`echo "$2" | sed 's/+/p/g; s/[^a-zA-Z0-9_]/_/g'`
if { as_var=ac_cv_prog_make_${ac_make}_set; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.make <<\_ACEOF
SHELL = /bin/sh
all:
	@echo '@@@%%%=$(MAKE)=@@@%%%'
_ACEOF
# GNU make sometimes prints "make[1]: Entering...", which would confuse us.
case `${MAKE-make} -f conftest.make 2>/dev/null` in
  *@@@%%%=?*=@@@%%%*)
    eval ac_cv_prog_make_${ac_make}_set=yes;;
  *)
    eval ac_cv_prog_make_${ac_make}_set=no;;
esac
rm -f conftest.make
fi
if eval test \$ac_cv_prog_make_${ac_make}_set = yes; then
  { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
  SET_MAKE=
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
  SET_MAKE="MAKE=${MAKE-make}"
fi

# Extract the first word of "mkoctfile", so it can be a program name with args.
set dummy mkoctfile; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_prog_MKOCTFILE+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  if test -n "$MKOCTFILE"; then
  ac_cv_prog_MKOCTFILE="$MKOCTFILE" # Let the user override the test.
else
as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_prog_MKOCTFILE="mkoctfile"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

fi
fi
MKOCTFILE=$ac_cv_prog_MKOCTFILE
if test -n "$MKOCTFILE"; then
  { echo "$as_me:$LINENO: result: $MKOCTFILE" >&5
echo "${ECHO_T}$MKOCTFILE" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


test -z "$MKOCTFILE" && { echo "$as_me:$LINENO: WARNING: Dynamically linked functions need Octave's mkoctfile to compile." >&5
echo "$as_me: WARNING: Dynamically linked functions need Octave's mkoctfile to compile." >&2;}
 if test "$MKOCTFILE" = mkoctfile; then
  MKOCTFILE_TRUE=
  MKOCTFILE_FALSE='#'
else
  MKOCTFILE_TRUE='#'
  MKOCTFILE_FALSE=
fi


# Checks for libraries.


# Check whether --with-gsl-prefix was given.
if test "${with_gsl_prefix+set}" = set; then
  withval=$with_gsl_prefix; gsl_prefix="$withval"
else
  gsl_prefix=""
fi


# Check whether --with-gsl-exec-prefix was given.
if test "${with_gsl_exec_prefix+set}" = set; then
  withval=$with_gsl_exec_prefix; gsl_exec_prefix="$withval"
else
  gsl_exec_prefix=""
fi

# Check whether --enable-gsltest was given.
if test "${enable_gsltest+set}" = set; then
  enableval=$enable_gsltest;
else
  enable_gsltest=yes
fi


  if test "x${GSL_CONFIG+set}" != xset ; then
     if test "x$gsl_prefix" != x ; then
         GSL_CONFIG="$gsl_prefix/bin/gsl-config"
     fi
     if test "x$gsl_exec_prefix" != x ; then
        GSL_CONFIG="$gsl_exec_prefix/bin/gsl-config"
     fi
  fi

  # Extract the first word of "gsl-config", so it can be a program name with args.
set dummy gsl-config; ac_word=$2
{ echo "$as_me:$LINENO: checking for $ac_word" >&5
echo $ECHO_N "checking for $ac_word... $ECHO_C" >&6; }
if test "${ac_cv_path_GSL_CONFIG+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  case $GSL_CONFIG in
  [\\/]* | ?:[\\/]*)
  ac_cv_path_GSL_CONFIG="$GSL_CONFIG" # Let the user override the test with a path.
  ;;
  *)
  as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  for ac_exec_ext in '' $ac_executable_extensions; do
  if { test -f "$as_dir/$ac_word$ac_exec_ext" && $as_test_x "$as_dir/$ac_word$ac_exec_ext"; }; then
    ac_cv_path_GSL_CONFIG="$as_dir/$ac_word$ac_exec_ext"
    echo "$as_me:$LINENO: found $as_dir/$ac_word$ac_exec_ext" >&5
    break 2
  fi
done
done
IFS=$as_save_IFS

  test -z "$ac_cv_path_GSL_CONFIG" && ac_cv_path_GSL_CONFIG="no"
  ;;
esac
fi
GSL_CONFIG=$ac_cv_path_GSL_CONFIG
if test -n "$GSL_CONFIG"; then
  { echo "$as_me:$LINENO: result: $GSL_CONFIG" >&5
echo "${ECHO_T}$GSL_CONFIG" >&6; }
else
  { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
fi


  min_gsl_version=0.2.5
  { echo "$as_me:$LINENO: checking for GSL - version >= $min_gsl_version" >&5
echo $ECHO_N "checking for GSL - version >= $min_gsl_version... $ECHO_C" >&6; }
  no_gsl=""
  if test "$GSL_CONFIG" = "no" ; then
    no_gsl=yes
  else
    GSL_CFLAGS=`$GSL_CONFIG --cflags`
    GSL_LIBS=`$GSL_CONFIG --libs`

    gsl_major_version=`$GSL_CONFIG --version | \
           sed 's/^\([0-9]*\).*/\1/'`
    if test "x${gsl_major_version}" = "x" ; then
       gsl_major_version=0
    fi

    gsl_minor_version=`$GSL_CONFIG --version | \
           sed 's/^\([0-9]*\)\.\{0,1\}\([0-9]*\).*/\2/'`
    if test "x${gsl_minor_version}" = "x" ; then
       gsl_minor_version=0
    fi

    gsl_micro_version=`$GSL_CONFIG --version | \
           sed 's/^\([0-9]*\)\.\{0,1\}\([0-9]*\)\.\{0,1\}\([0-9]*\).*/\3/'`
    if test "x${gsl_micro_version}" = "x" ; then
       gsl_micro_version=0
    fi

    if test "x$enable_gsltest" = "xyes" ; then
      ac_save_CFLAGS="$CFLAGS"
      ac_save_LIBS="$LIBS"
      CFLAGS="$CFLAGS $GSL_CFLAGS"
      LIBS="$LIBS $GSL_LIBS"

      rm -f conf.gsltest
      if test "$cross_compiling" = yes; then
  echo $ac_n "cross compiling; assumed OK... $ac_c"
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* my_strdup (const char *str);

char*
my_strdup (const char *str)
{
  char *new_str;

  if (str)
    {
      new_str = (char *)malloc ((strlen (str) + 1) * sizeof(char));
      strcpy (new_str, str);
    }
  else
    new_str = NULL;

  return new_str;
}

int main (void)
{
  int major = 0, minor = 0, micro = 0;
  int n;
  char *tmp_version;

  system ("touch conf.gsltest");

  /* HP/UX 9 (%@#!) writes to sscanf strings */
  tmp_version = my_strdup("$min_gsl_version");

  n = sscanf(tmp_version, "%d.%d.%d", &major, &minor, &micro) ;

  if (n != 2 && n != 3) {
     printf("%s, bad version string\n", "$min_gsl_version");
     exit(1);
   }

   if (($gsl_major_version > major) ||
      (($gsl_major_version == major) && ($gsl_minor_version > minor)) ||
      (($gsl_major_version == major) && ($gsl_minor_version == minor) && ($gsl_micro_version >= micro)))
    {
      exit(0);
    }
  else
    {
      printf("\n*** 'gsl-config --version' returned %d.%d.%d, but the minimum version\n", $gsl_major_version, $gsl_minor_version, $gsl_micro_version);
      printf("*** of GSL required is %d.%d.%d. If gsl-config is correct, then it is\n", major, minor, micro);
      printf("*** best to upgrade to the required version.\n");
      printf("*** If gsl-config was wrong, set the environment variable GSL_CONFIG\n");
      printf("*** to point to the correct copy of gsl-config, and remove the file\n");
      printf("*** config.cache before re-running configure\n");
      exit(1);
    }
}


_ACEOF
rm -f conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && { ac_try='./conftest$ac_exeext'
  { (case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_try") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; }; then
  :
else
  echo "$as_me: program exited with status $ac_status" >&5
echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

( exit $ac_status )
no_gsl=yes
fi
rm -f core *.core core.conftest.* gmon.out bb.out conftest$ac_exeext conftest.$ac_objext conftest.$ac_ext
fi


       CFLAGS="$ac_save_CFLAGS"
       LIBS="$ac_save_LIBS"
     fi
  fi
  if test "x$no_gsl" = x ; then
     { echo "$as_me:$LINENO: result: yes" >&5
echo "${ECHO_T}yes" >&6; }
     :
  else
     { echo "$as_me:$LINENO: result: no" >&5
echo "${ECHO_T}no" >&6; }
     if test "$GSL_CONFIG" = "no" ; then
       echo "*** The gsl-config script installed by GSL could not be found"
       echo "*** If GSL was installed in PREFIX, make sure PREFIX/bin is in"
       echo "*** your path, or set the GSL_CONFIG environment variable to the"
       echo "*** full path to gsl-config."
     else
       if test -f conf.gsltest ; then
        :
       else
          echo "*** Could not run GSL test program, checking why..."
          CFLAGS="$CFLAGS $GSL_CFLAGS"
          LIBS="$LIBS $GSL_LIBS"
          cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

#include <stdio.h>

int
main ()
{
 return 0;
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
   echo "*** The test program compiled, but did not run. This usually means"
          echo "*** that the run-time linker is not finding GSL or finding the wrong"
          echo "*** version of GSL. If it is not finding GSL, you'll need to set your"
          echo "*** LD_LIBRARY_PATH environment variable, or edit /etc/ld.so.conf to point"
          echo "*** to the installed location  Also, make sure you have run ldconfig if that"
          echo "*** is required on your system"
	  echo "***"
          echo "*** If you have an old version installed, it is best to remove it, although"
          echo "*** you may also be able to get things to work by modifying LD_LIBRARY_PATH"
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	 echo "*** The test program failed to compile or link. See the file config.log for the"
          echo "*** exact error that occured. This usually means GSL was incorrectly installed"
          echo "*** or that you have moved GSL since it was installed. In the latter case, you"
          echo "*** may want to edit the gsl-config script: $GSL_CONFIG"
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
          CFLAGS="$ac_save_CFLAGS"
          LIBS="$ac_save_LIBS"
       fi
     fi
#     GSL_CFLAGS=""
#     GSL_LIBS=""
     :
  fi


  rm -f conf.gsltest


{ echo "$as_me:$LINENO: checking for cblas_chemm in -lgslcblas" >&5
echo $ECHO_N "checking for cblas_chemm in -lgslcblas... $ECHO_C" >&6; }
if test "${ac_cv_lib_gslcblas_cblas_chemm+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-lgslcblas  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char cblas_chemm ();
int
main ()
{
return cblas_chemm ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_gslcblas_cblas_chemm=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_gslcblas_cblas_chemm=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_gslcblas_cblas_chemm" >&5
echo "${ECHO_T}$ac_cv_lib_gslcblas_cblas_chemm" >&6; }
if test $ac_cv_lib_gslcblas_cblas_chemm = yes; then
  cat >>confdefs.h <<_ACEOF
#define HAVE_LIBGSLCBLAS 1
_ACEOF

  LIBS="-lgslcblas $LIBS"

fi


{ echo "$as_me:$LINENO: checking for gsl_version in -lgsl" >&5
echo $ECHO_N "checking for gsl_version in -lgsl... $ECHO_C" >&6; }
if test "${ac_cv_lib_gsl_gsl_version+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  ac_check_lib_save_LIBS=$LIBS
LIBS="-lgsl  $LIBS"
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char gsl_version ();
int
main ()
{
return gsl_version ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_gsl_gsl_version=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_gsl_gsl_version=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
LIBS=$ac_check_lib_save_LIBS
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_gsl_gsl_version" >&5
echo "${ECHO_T}$ac_cv_lib_gsl_gsl_version" >&6; }
if test $ac_cv_lib_gsl_gsl_version = yes; then
  cat >>confdefs.h <<_ACEOF
#define HAVE_LIBGSL 1
_ACEOF

  LIBS="-lgsl $LIBS"

fi



# Checks for header files.
{ echo "$as_me:$LINENO: checking for ANSI C header files" >&5
echo $ECHO_N "checking for ANSI C header files... $ECHO_C" >&6; }
if test "${ac_cv_header_stdc+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <stdlib.h>
#include <stdarg.h>
#include <string.h>
#include <float.h>

int
main ()
{

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_header_stdc=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_header_stdc=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext

if test $ac_cv_header_stdc = yes; then
  # SunOS 4.x string.h does not declare mem*, contrary to ANSI.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <string.h>

_ACEOF
if (eval "$ac_cpp conftest.$ac_ext") 2>&5 |
  $EGREP "memchr" >/dev/null 2>&1; then
  :
else
  ac_cv_header_stdc=no
fi
rm -f conftest*

fi

if test $ac_cv_header_stdc = yes; then
  # ISC 2.0.2 stdlib.h does not declare free, contrary to ANSI.
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <stdlib.h>

_ACEOF
if (eval "$ac_cpp conftest.$ac_ext") 2>&5 |
  $EGREP "free" >/dev/null 2>&1; then
  :
else
  ac_cv_header_stdc=no
fi
rm -f conftest*

fi

if test $ac_cv_header_stdc = yes; then
  # /bin/cc in Irix-4.0.5 gets non-ANSI ctype macros unless using -ansi.
  if test "$cross_compiling" = yes; then
  :
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <ctype.h>
#include <stdlib.h>
#if ((' ' & 0x0FF) == 0x020)
# define ISLOWER(c) ('a' <= (c) && (c) <= 'z')
# define TOUPPER(c) (ISLOWER(c) ? 'A' + ((c) - 'a') : (c))
#else
# define ISLOWER(c) \
		   (('a' <= (c) && (c) <= 'i') \
		     || ('j' <= (c) && (c) <= 'r') \
		     || ('s' <= (c) && (c) <= 'z'))
# define TOUPPER(c) (ISLOWER(c) ? ((c) | 0x40) : (c))
#endif

#define XOR(e, f) (((e) && !(f)) || (!(e) && (f)))
int
main ()
{
  int i;
  for (i = 0; i < 256; i++)
    if (XOR (islower (i), ISLOWER (i))
	|| toupper (i) != TOUPPER (i))
      return 2;
  return 0;
}
_ACEOF
rm -f conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && { ac_try='./conftest$ac_exeext'
  { (case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_try") 2>&5
  ac_status=$?
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); }; }; then
  :
else
  echo "$as_me: program exited with status $ac_status" >&5
echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

( exit $ac_status )
ac_cv_header_stdc=no
fi
rm -f core *.core core.conftest.* gmon.out bb.out conftest$ac_exeext conftest.$ac_objext conftest.$ac_ext
fi


fi
fi
{ echo "$as_me:$LINENO: result: $ac_cv_header_stdc" >&5
echo "${ECHO_T}$ac_cv_header_stdc" >&6; }
if test $ac_cv_header_stdc = yes; then

cat >>confdefs.h <<\_ACEOF
#define STDC_HEADERS 1
_ACEOF

fi


for ac_header in stdlib.h
do
as_ac_Header=`echo "ac_cv_header_$ac_header" | $as_tr_sh`
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  { echo "$as_me:$LINENO: checking for $ac_header" >&5
echo $ECHO_N "checking for $ac_header... $ECHO_C" >&6; }
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
fi
ac_res=`eval echo '${'$as_ac_Header'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }
else
  # Is the header compilable?
{ echo "$as_me:$LINENO: checking $ac_header usability" >&5
echo $ECHO_N "checking $ac_header usability... $ECHO_C" >&6; }
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
$ac_includes_default
#include <$ac_header>
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_header_compiler=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_header_compiler=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
{ echo "$as_me:$LINENO: result: $ac_header_compiler" >&5
echo "${ECHO_T}$ac_header_compiler" >&6; }

# Is the header present?
{ echo "$as_me:$LINENO: checking $ac_header presence" >&5
echo $ECHO_N "checking $ac_header presence... $ECHO_C" >&6; }
cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <$ac_header>
_ACEOF
if { (ac_try="$ac_cpp conftest.$ac_ext"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_cpp conftest.$ac_ext") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } >/dev/null && {
	 test -z "$ac_c_preproc_warn_flag$ac_c_werror_flag" ||
	 test ! -s conftest.err
       }; then
  ac_header_preproc=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

  ac_header_preproc=no
fi

rm -f conftest.err conftest.$ac_ext
{ echo "$as_me:$LINENO: result: $ac_header_preproc" >&5
echo "${ECHO_T}$ac_header_preproc" >&6; }

# So?  What about this header?
case $ac_header_compiler:$ac_header_preproc:$ac_c_preproc_warn_flag in
  yes:no: )
    { echo "$as_me:$LINENO: WARNING: $ac_header: accepted by the compiler, rejected by the preprocessor!" >&5
echo "$as_me: WARNING: $ac_header: accepted by the compiler, rejected by the preprocessor!" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: proceeding with the compiler's result" >&5
echo "$as_me: WARNING: $ac_header: proceeding with the compiler's result" >&2;}
    ac_header_preproc=yes
    ;;
  no:yes:* )
    { echo "$as_me:$LINENO: WARNING: $ac_header: present but cannot be compiled" >&5
echo "$as_me: WARNING: $ac_header: present but cannot be compiled" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header:     check for missing prerequisite headers?" >&5
echo "$as_me: WARNING: $ac_header:     check for missing prerequisite headers?" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: see the Autoconf documentation" >&5
echo "$as_me: WARNING: $ac_header: see the Autoconf documentation" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header:     section \"Present But Cannot Be Compiled\"" >&5
echo "$as_me: WARNING: $ac_header:     section \"Present But Cannot Be Compiled\"" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: proceeding with the preprocessor's result" >&5
echo "$as_me: WARNING: $ac_header: proceeding with the preprocessor's result" >&2;}
    { echo "$as_me:$LINENO: WARNING: $ac_header: in the future, the compiler will take precedence" >&5
echo "$as_me: WARNING: $ac_header: in the future, the compiler will take precedence" >&2;}
    ( cat <<\_ASBOX
## ----------------------------------- ##
## Report this to fzenith@broadpark.no ##
## ----------------------------------- ##
_ASBOX
     ) | sed "s/^/$as_me: WARNING:     /" >&2
    ;;
esac
{ echo "$as_me:$LINENO: checking for $ac_header" >&5
echo $ECHO_N "checking for $ac_header... $ECHO_C" >&6; }
if { as_var=$as_ac_Header; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  eval "$as_ac_Header=\$ac_header_preproc"
fi
ac_res=`eval echo '${'$as_ac_Header'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }

fi
if test `eval echo '${'$as_ac_Header'}'` = yes; then
  cat >>confdefs.h <<_ACEOF
#define `echo "HAVE_$ac_header" | $as_tr_cpp` 1
_ACEOF

fi

done


# Checks for typedefs, structures, and compiler characteristics.
{ echo "$as_me:$LINENO: checking for stdbool.h that conforms to C99" >&5
echo $ECHO_N "checking for stdbool.h that conforms to C99... $ECHO_C" >&6; }
if test "${ac_cv_header_stdbool_h+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

#include <stdbool.h>
#ifndef bool
 "error: bool is not defined"
#endif
#ifndef false
 "error: false is not defined"
#endif
#if false
 "error: false is not 0"
#endif
#ifndef true
 "error: true is not defined"
#endif
#if true != 1
 "error: true is not 1"
#endif
#ifndef __bool_true_false_are_defined
 "error: __bool_true_false_are_defined is not defined"
#endif

	struct s { _Bool s: 1; _Bool t; } s;

	char a[true == 1 ? 1 : -1];
	char b[false == 0 ? 1 : -1];
	char c[__bool_true_false_are_defined == 1 ? 1 : -1];
	char d[(bool) 0.5 == true ? 1 : -1];
	bool e = &s;
	char f[(_Bool) 0.0 == false ? 1 : -1];
	char g[true];
	char h[sizeof (_Bool)];
	char i[sizeof s.t];
	enum { j = false, k = true, l = false * true, m = true * 256 };
	_Bool n[m];
	char o[sizeof n == m * sizeof n[0] ? 1 : -1];
	char p[-1 - (_Bool) 0 < 0 && -1 - (bool) 0 < 0 ? 1 : -1];
#	if defined __xlc__ || defined __GNUC__
	 /* Catch a bug in IBM AIX xlc compiler version 6.0.0.0
	    reported by James Lemley on 2005-10-05; see
	    http://lists.gnu.org/archive/html/bug-coreutils/2005-10/msg00086.html
	    This test is not quite right, since xlc is allowed to
	    reject this program, as the initializer for xlcbug is
	    not one of the forms that C requires support for.
	    However, doing the test right would require a runtime
	    test, and that would make cross-compilation harder.
	    Let us hope that IBM fixes the xlc bug, and also adds
	    support for this kind of constant expression.  In the
	    meantime, this test will reject xlc, which is OK, since
	    our stdbool.h substitute should suffice.  We also test
	    this with GCC, where it should work, to detect more
	    quickly whether someone messes up the test in the
	    future.  */
	 char digs[] = "0123456789";
	 int xlcbug = 1 / (&(digs + 5)[-2 + (bool) 1] == &digs[4] ? 1 : -1);
#	endif
	/* Catch a bug in an HP-UX C compiler.  See
	   http://gcc.gnu.org/ml/gcc-patches/2003-12/msg02303.html
	   http://lists.gnu.org/archive/html/bug-coreutils/2005-11/msg00161.html
	 */
	_Bool q = true;
	_Bool *pq = &q;

int
main ()
{

	*pq |= q;
	*pq |= ! q;
	/* Refer to every declared value, to avoid compiler optimizations.  */
	return (!a + !b + !c + !d + !e + !f + !g + !h + !i + !!j + !k + !!l
		+ !m + !n + !o + !p + !q + !pq);

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_header_stdbool_h=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_header_stdbool_h=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_header_stdbool_h" >&5
echo "${ECHO_T}$ac_cv_header_stdbool_h" >&6; }
{ echo "$as_me:$LINENO: checking for _Bool" >&5
echo $ECHO_N "checking for _Bool... $ECHO_C" >&6; }
if test "${ac_cv_type__Bool+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
$ac_includes_default
typedef _Bool ac__type_new_;
int
main ()
{
if ((ac__type_new_ *) 0)
  return 0;
if (sizeof (ac__type_new_))
  return 0;
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_type__Bool=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_type__Bool=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_type__Bool" >&5
echo "${ECHO_T}$ac_cv_type__Bool" >&6; }
if test $ac_cv_type__Bool = yes; then

cat >>confdefs.h <<_ACEOF
#define HAVE__BOOL 1
_ACEOF


fi

if test $ac_cv_header_stdbool_h = yes; then

cat >>confdefs.h <<\_ACEOF
#define HAVE_STDBOOL_H 1
_ACEOF

fi

{ echo "$as_me:$LINENO: checking for an ANSI C-conforming const" >&5
echo $ECHO_N "checking for an ANSI C-conforming const... $ECHO_C" >&6; }
if test "${ac_cv_c_const+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */

int
main ()
{
/* FIXME: Include the comments suggested by Paul. */
#ifndef __cplusplus
  /* Ultrix mips cc rejects this.  */
  typedef int charset[2];
  const charset cs;
  /* SunOS 4.1.1 cc rejects this.  */
  char const *const *pcpcc;
  char **ppc;
  /* NEC SVR4.0.2 mips cc rejects this.  */
  struct point {int x, y;};
  static struct point const zero = {0,0};
  /* AIX XL C 1.02.0.0 rejects this.
     It does not let you subtract one const X* pointer from another in
     an arm of an if-expression whose if-part is not a constant
     expression */
  const char *g = "string";
  pcpcc = &g + (g ? g-g : 0);
  /* HPUX 7.0 cc rejects these. */
  ++pcpcc;
  ppc = (char**) pcpcc;
  pcpcc = (char const *const *) ppc;
  { /* SCO 3.2v4 cc rejects this.  */
    char *t;
    char const *s = 0 ? (char *) 0 : (char const *) 0;

    *t++ = 0;
    if (s) return 0;
  }
  { /* Someone thinks the Sun supposedly-ANSI compiler will reject this.  */
    int x[] = {25, 17};
    const int *foo = &x[0];
    ++foo;
  }
  { /* Sun SC1.0 ANSI compiler rejects this -- but not the above. */
    typedef const int *iptr;
    iptr p = 0;
    ++p;
  }
  { /* AIX XL C 1.02.0.0 rejects this saying
       "k.c", line 2.27: 1506-025 (S) Operand must be a modifiable lvalue. */
    struct s { int j; const int *ap[3]; };
    struct s *b; b->j = 5;
  }
  { /* ULTRIX-32 V3.1 (Rev 9) vcc rejects this */
    const int foo = 10;
    if (!foo) return 0;
  }
  return !cs[0] && !zero.x;
#endif

  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_c_const=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_c_const=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_c_const" >&5
echo "${ECHO_T}$ac_cv_c_const" >&6; }
if test $ac_cv_c_const = no; then

cat >>confdefs.h <<\_ACEOF
#define const
_ACEOF

fi

{ echo "$as_me:$LINENO: checking for size_t" >&5
echo $ECHO_N "checking for size_t... $ECHO_C" >&6; }
if test "${ac_cv_type_size_t+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
$ac_includes_default
typedef size_t ac__type_new_;
int
main ()
{
if ((ac__type_new_ *) 0)
  return 0;
if (sizeof (ac__type_new_))
  return 0;
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext
if { (ac_try="$ac_compile"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_compile") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest.$ac_objext; then
  ac_cv_type_size_t=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_type_size_t=no
fi

rm -f core conftest.err conftest.$ac_objext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_type_size_t" >&5
echo "${ECHO_T}$ac_cv_type_size_t" >&6; }
if test $ac_cv_type_size_t = yes; then
  :
else

cat >>confdefs.h <<_ACEOF
#define size_t unsigned int
_ACEOF

fi


# Checks for library functions.
{ echo "$as_me:$LINENO: checking for error_at_line" >&5
echo $ECHO_N "checking for error_at_line... $ECHO_C" >&6; }
if test "${ac_cv_lib_error_at_line+set}" = set; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
#include <error.h>
int
main ()
{
error_at_line (0, 0, "", 0, "an error occurred");
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  ac_cv_lib_error_at_line=yes
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	ac_cv_lib_error_at_line=no
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
fi
{ echo "$as_me:$LINENO: result: $ac_cv_lib_error_at_line" >&5
echo "${ECHO_T}$ac_cv_lib_error_at_line" >&6; }
if test $ac_cv_lib_error_at_line = no; then
  case " $LIBOBJS " in
  *" error.$ac_objext "* ) ;;
  *) LIBOBJS="$LIBOBJS error.$ac_objext"
 ;;
esac

fi



for ac_func in pow sqrt
do
as_ac_var=`echo "ac_cv_func_$ac_func" | $as_tr_sh`
{ echo "$as_me:$LINENO: checking for $ac_func" >&5
echo $ECHO_N "checking for $ac_func... $ECHO_C" >&6; }
if { as_var=$as_ac_var; eval "test \"\${$as_var+set}\" = set"; }; then
  echo $ECHO_N "(cached) $ECHO_C" >&6
else
  cat >conftest.$ac_ext <<_ACEOF
/* confdefs.h.  */
_ACEOF
cat confdefs.h >>conftest.$ac_ext
cat >>conftest.$ac_ext <<_ACEOF
/* end confdefs.h.  */
/* Define $ac_func to an innocuous variant, in case <limits.h> declares $ac_func.
   For example, HP-UX 11i <limits.h> declares gettimeofday.  */
#define $ac_func innocuous_$ac_func

/* System header to define __stub macros and hopefully few prototypes,
    which can conflict with char $ac_func (); below.
    Prefer <limits.h> to <assert.h> if __STDC__ is defined, since
    <limits.h> exists even on freestanding compilers.  */

#ifdef __STDC__
# include <limits.h>
#else
# include <assert.h>
#endif

#undef $ac_func

/* Override any GCC internal prototype to avoid an error.
   Use char because int might match the return type of a GCC
   builtin and then its argument prototype would still apply.  */
#ifdef __cplusplus
extern "C"
#endif
char $ac_func ();
/* The GNU C library defines this for functions which it implements
    to always fail with ENOSYS.  Some functions are actually named
    something starting with __ and the normal name is an alias.  */
#if defined __stub_$ac_func || defined __stub___$ac_func
choke me
#endif

int
main ()
{
return $ac_func ();
  ;
  return 0;
}
_ACEOF
rm -f conftest.$ac_objext conftest$ac_exeext
if { (ac_try="$ac_link"
case "(($ac_try" in
  *\"* | *\`* | *\\*) ac_try_echo=\$ac_try;;
  *) ac_try_echo=$ac_try;;
esac
eval "echo \"\$as_me:$LINENO: $ac_try_echo\"") >&5
  (eval "$ac_link") 2>conftest.er1
  ac_status=$?
  grep -v '^ *+' conftest.er1 >conftest.err
  rm -f conftest.er1
  cat conftest.err >&5
  echo "$as_me:$LINENO: \$? = $ac_status" >&5
  (exit $ac_status); } && {
	 test -z "$ac_c_werror_flag" ||
	 test ! -s conftest.err
       } && test -s conftest$ac_exeext &&
       $as_test_x conftest$ac_exeext; then
  eval "$as_ac_var=yes"
else
  echo "$as_me: failed program was:" >&5
sed 's/^/| /' conftest.$ac_ext >&5

	eval "$as_ac_var=no"
fi

rm -f core conftest.err conftest.$ac_objext conftest_ipa8_conftest.oo \
      conftest$ac_exeext conftest.$ac_ext
fi
ac_res=`eval echo '${'$as_ac_var'}'`
	       { echo "$as_me:$LINENO: result: $ac_res" >&5
echo "${ECHO_T}$ac_res" >&6; }
if test `eval echo '${'$as_ac_var'}'` = yes; then
  cat >>confdefs.h <<_ACEOF
#define `echo "HAVE_$ac_func" | $as_tr_cpp` 1
_ACEOF

fi
done


ac_config_files="$ac_config_files Makefile lib/Makefile src/Makefile test/Makefile matlab/Makefile matlab/drive/Makefile"

cat >confcache <<\_ACEOF
# This file is a shell script that caches the results of configure
# tests run on this system so they can be shared between configure
# scripts and configure runs, see configure's option --config-cache.
# It is not useful on other systems.  If it contains results you don't
# want to keep, you may remove or edit it.
#
# config.status only pays attention to the cache file if you give it
# the --recheck option to rerun configure.
#
# `ac_cv_env_foo' variables (set or unset) will be overridden when
# loading this file, other *unset* `ac_cv_foo' will be assigned the
# following values.

_ACEOF

# The following way of writing the cache mishandles newlines in values,
# but we know of no workaround that is simple, portable, and efficient.
# So, we kill variables containing newlines.
# Ultrix sh set writes to stderr and can't be redirected directly,
# and sets the high bit in the cache file unless we assign to the vars.
(
  for ac_var in `(set) 2>&1 | sed -n 's/^\([a-zA-Z_][a-zA-Z0-9_]*\)=.*/\1/p'`; do
    eval ac_val=\$$ac_var
    case $ac_val in #(
    *${as_nl}*)
      case $ac_var in #(
      *_cv_*) { echo "$as_me:$LINENO: WARNING: Cache variable $ac_var contains a newline." >&5
echo "$as_me: WARNING: Cache variable $ac_var contains a newline." >&2;} ;;
      esac
      case $ac_var in #(
      _ | IFS | as_nl) ;; #(
      *) $as_unset $ac_var ;;
      esac ;;
    esac
  done

  (set) 2>&1 |
    case $as_nl`(ac_space=' '; set) 2>&1` in #(
    *${as_nl}ac_space=\ *)
      # `set' does not quote correctly, so add quotes (double-quote
      # substitution turns \\\\ into \\, and sed turns \\ into \).
      sed -n \
	"s/'/'\\\\''/g;
	  s/^\\([_$as_cr_alnum]*_cv_[_$as_cr_alnum]*\\)=\\(.*\\)/\\1='\\2'/p"
      ;; #(
    *)
      # `set' quotes correctly as required by POSIX, so do not add quotes.
      sed -n "/^[_$as_cr_alnum]*_cv_[_$as_cr_alnum]*=/p"
      ;;
    esac |
    sort
) |
  sed '
     /^ac_cv_env_/b end
     t clear
     :clear
     s/^\([^=]*\)=\(.*[{}].*\)$/test "${\1+set}" = set || &/
     t end
     s/^\([^=]*\)=\(.*\)$/\1=${\1=\2}/
     :end' >>confcache
if diff "$cache_file" confcache >/dev/null 2>&1; then :; else
  if test -w "$cache_file"; then
    test "x$cache_file" != "x/dev/null" &&
      { echo "$as_me:$LINENO: updating cache $cache_file" >&5
echo "$as_me: updating cache $cache_file" >&6;}
    cat confcache >$cache_file
  else
    { echo "$as_me:$LINENO: not updating unwritable cache $cache_file" >&5
echo "$as_me: not updating unwritable cache $cache_file" >&6;}
  fi
fi
rm -f confcache

test "x$prefix" = xNONE && prefix=$ac_default_prefix
# Let make expand exec_prefix.
test "x$exec_prefix" = xNONE && exec_prefix='${prefix}'

DEFS=-DHAVE_CONFIG_H

ac_libobjs=
ac_ltlibobjs=
for ac_i in : $LIBOBJS; do test "x$ac_i" = x: && continue
  # 1. Remove the extension, and $U if already installed.
  ac_script='s/\$U\././;s/\.o$//;s/\.obj$//'
  ac_i=`echo "$ac_i" | sed "$ac_script"`
  # 2. Prepend LIBOBJDIR.  When used with automake>=1.10 LIBOBJDIR
  #    will be set to the directory where LIBOBJS objects are built.
  ac_libobjs="$ac_libobjs \${LIBOBJDIR}$ac_i\$U.$ac_objext"
  ac_ltlibobjs="$ac_ltlibobjs \${LIBOBJDIR}$ac_i"'$U.lo'
done
LIBOBJS=$ac_libobjs

LTLIBOBJS=$ac_ltlibobjs


if test -z "${AMDEP_TRUE}" && test -z "${AMDEP_FALSE}"; then
  { { echo "$as_me:$LINENO: error: conditional \"AMDEP\" was never defined.
Usually this means the macro was only invoked conditionally." >&5
echo "$as_me: error: conditional \"AMDEP\" was never defined.
Usually this means the macro was only invoked conditionally." >&2;}
   { (exit 1); exit 1; }; }
fi
if test -z "${am__fastdepCXX_TRUE}" && test -z "${am__fastdepCXX_FALSE}"; then
  { { echo "$as_me:$LINENO: error: conditional \"am__fastdepCXX\" was never defined.
Usually this means the macro was only invoked conditionally." >&5
echo "$as_me: error: conditional \"am__fastdepCXX\" was never defined.
Usually this means the macro was only invoked conditionally." >&2;}
   { (exit 1); exit 1; }; }
fi
if test -z "${am__fastdepCC_TRUE}" && test -z "${am__fastdepCC_FALSE}"; then
  { { echo "$as_me:$LINENO: error: conditional \"am__fastdepCC\" was never defined.
Usually this means the macro was only invoked conditionally." >&5
echo "$as_me: error: conditional \"am__fastdepCC\" was never defined.
Usually this means the macro was only invoked conditionally." >&2;}
   { (exit 1); exit 1; }; }
fi
if test -z "${MKOCTFILE_TRUE}" && test -z "${MKOCTFILE_FALSE}"; then
  { { echo "$as_me:$LINENO: error: conditional \"MKOCTFILE\" was never defined.
Usually this means the macro was only invoked conditionally." >&5
echo "$as_me: error: conditional \"MKOCTFILE\" was never defined.
Usually this means the macro was only invoked conditionally." >&2;}
   { (exit 1); exit 1; }; }
fi

: ${CONFIG_STATUS=./config.status}
ac_clean_files_save=$ac_clean_files
ac_clean_files="$ac_clean_files $CONFIG_STATUS"
{ echo "$as_me:$LINENO: creating $CONFIG_STATUS" >&5
echo "$as_me: creating $CONFIG_STATUS" >&6;}
cat >$CONFIG_STATUS <<_ACEOF
#! $SHELL
# Generated by $as_me.
# Run this file to recreate the current configuration.
# Compiler output produced by configure, useful for debugging
# configure, is in config.log if it exists.

debug=false
ac_cs_recheck=false
ac_cs_silent=false
SHELL=\${CONFIG_SHELL-$SHELL}
_ACEOF

cat >>$CONFIG_STATUS <<\_ACEOF
## --------------------- ##
## M4sh Initialization.  ##
## --------------------- ##

# Be more Bourne compatible
DUALCASE=1; export DUALCASE # for MKS sh
if test -n "${ZSH_VERSION+set}" && (emulate sh) >/dev/null 2>&1; then
  emulate sh
  NULLCMD=:
  # Zsh 3.x and 4.x performs word splitting on ${1+"$@"}, which
  # is contrary to our usage.  Disable this feature.
  alias -g '${1+"$@"}'='"$@"'
  setopt NO_GLOB_SUBST
else
  case `(set -o) 2>/dev/null` in
  *posix*) set -o posix ;;
esac

fi




# PATH needs CR
# Avoid depending upon Character Ranges.
as_cr_letters='abcdefghijklmnopqrstuvwxyz'
as_cr_LETTERS='ABCDEFGHIJKLMNOPQRSTUVWXYZ'
as_cr_Letters=$as_cr_letters$as_cr_LETTERS
as_cr_digits='0123456789'
as_cr_alnum=$as_cr_Letters$as_cr_digits

# The user is always right.
if test "${PATH_SEPARATOR+set}" != set; then
  echo "#! /bin/sh" >conf$$.sh
  echo  "exit 0"   >>conf$$.sh
  chmod +x conf$$.sh
  if (PATH="/nonexistent;."; conf$$.sh) >/dev/null 2>&1; then
    PATH_SEPARATOR=';'
  else
    PATH_SEPARATOR=:
  fi
  rm -f conf$$.sh
fi

# Support unset when possible.
if ( (MAIL=60; unset MAIL) || exit) >/dev/null 2>&1; then
  as_unset=unset
else
  as_unset=false
fi


# IFS
# We need space, tab and new line, in precisely that order.  Quoting is
# there to prevent editors from complaining about space-tab.
# (If _AS_PATH_WALK were called with IFS unset, it would disable word
# splitting by setting IFS to empty value.)
as_nl='
'
IFS=" ""	$as_nl"

# Find who we are.  Look in the path if we contain no directory separator.
case $0 in
  *[\\/]* ) as_myself=$0 ;;
  *) as_save_IFS=$IFS; IFS=$PATH_SEPARATOR
for as_dir in $PATH
do
  IFS=$as_save_IFS
  test -z "$as_dir" && as_dir=.
  test -r "$as_dir/$0" && as_myself=$as_dir/$0 && break
done
IFS=$as_save_IFS

     ;;
esac
# We did not find ourselves, most probably we were run as `sh COMMAND'
# in which case we are not to be found in the path.
if test "x$as_myself" = x; then
  as_myself=$0
fi
if test ! -f "$as_myself"; then
  echo "$as_myself: error: cannot find myself; rerun with an absolute file name" >&2
  { (exit 1); exit 1; }
fi

# Work around bugs in pre-3.0 UWIN ksh.
for as_var in ENV MAIL MAILPATH
do ($as_unset $as_var) >/dev/null 2>&1 && $as_unset $as_var
done
PS1='$ '
PS2='> '
PS4='+ '

# NLS nuisances.
for as_var in \
  LANG LANGUAGE LC_ADDRESS LC_ALL LC_COLLATE LC_CTYPE LC_IDENTIFICATION \
  LC_MEASUREMENT LC_MESSAGES LC_MONETARY LC_NAME LC_NUMERIC LC_PAPER \
  LC_TELEPHONE LC_TIME
do
  if (set +x; test -z "`(eval $as_var=C; export $as_var) 2>&1`"); then
    eval $as_var=C; export $as_var
  else
    ($as_unset $as_var) >/dev/null 2>&1 && $as_unset $as_var
  fi
done

# Required to use basename.
if expr a : '\(a\)' >/dev/null 2>&1 &&
   test "X`expr 00001 : '.*\(...\)'`" = X001; then
  as_expr=expr
else
  as_expr=false
fi

if (basename -- /) >/dev/null 2>&1 && test "X`basename -- / 2>&1`" = "X/"; then
  as_basename=basename
else
  as_basename=false
fi


# Name of the executable.
as_me=`$as_basename -- "$0" ||
$as_expr X/"$0" : '.*/\([^/][^/]*\)/*$' \| \
	 X"$0" : 'X\(//\)$' \| \
	 X"$0" : 'X\(/\)' \| . 2>/dev/null ||
echo X/"$0" |
    sed '/^.*\/\([^/][^/]*\)\/*$/{
	    s//\1/
	    q
	  }
	  /^X\/\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\/\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`

# CDPATH.
$as_unset CDPATH



  as_lineno_1=$LINENO
  as_lineno_2=$LINENO
  test "x$as_lineno_1" != "x$as_lineno_2" &&
  test "x`expr $as_lineno_1 + 1`" = "x$as_lineno_2" || {

  # Create $as_me.lineno as a copy of $as_myself, but with $LINENO
  # uniformly replaced by the line number.  The first 'sed' inserts a
  # line-number line after each line using $LINENO; the second 'sed'
  # does the real work.  The second script uses 'N' to pair each
  # line-number line with the line containing $LINENO, and appends
  # trailing '-' during substitution so that $LINENO is not a special
  # case at line end.
  # (Raja R Harinath suggested sed '=', and Paul Eggert wrote the
  # scripts with optimization help from Paolo Bonzini.  Blame Lee
  # E. McMahon (1931-1989) for sed's syntax.  :-)
  sed -n '
    p
    /[$]LINENO/=
  ' <$as_myself |
    sed '
      s/[$]LINENO.*/&-/
      t lineno
      b
      :lineno
      N
      :loop
      s/[$]LINENO\([^'$as_cr_alnum'_].*\n\)\(.*\)/\2\1\2/
      t loop
      s/-\n.*//
    ' >$as_me.lineno &&
  chmod +x "$as_me.lineno" ||
    { echo "$as_me: error: cannot create $as_me.lineno; rerun with a POSIX shell" >&2
   { (exit 1); exit 1; }; }

  # Don't try to exec as it changes $[0], causing all sort of problems
  # (the dirname of $[0] is not the place where we might find the
  # original and so on.  Autoconf is especially sensitive to this).
  . "./$as_me.lineno"
  # Exit status is that of the last command.
  exit
}


if (as_dir=`dirname -- /` && test "X$as_dir" = X/) >/dev/null 2>&1; then
  as_dirname=dirname
else
  as_dirname=false
fi

ECHO_C= ECHO_N= ECHO_T=
case `echo -n x` in
-n*)
  case `echo 'x\c'` in
  *c*) ECHO_T='	';;	# ECHO_T is single tab character.
  *)   ECHO_C='\c';;
  esac;;
*)
  ECHO_N='-n';;
esac

if expr a : '\(a\)' >/dev/null 2>&1 &&
   test "X`expr 00001 : '.*\(...\)'`" = X001; then
  as_expr=expr
else
  as_expr=false
fi

rm -f conf$$ conf$$.exe conf$$.file
if test -d conf$$.dir; then
  rm -f conf$$.dir/conf$$.file
else
  rm -f conf$$.dir
  mkdir conf$$.dir
fi
echo >conf$$.file
if ln -s conf$$.file conf$$ 2>/dev/null; then
  as_ln_s='ln -s'
  # ... but there are two gotchas:
  # 1) On MSYS, both `ln -s file dir' and `ln file dir' fail.
  # 2) DJGPP < 2.04 has no symlinks; `ln -s' creates a wrapper executable.
  # In both cases, we have to default to `cp -p'.
  ln -s conf$$.file conf$$.dir 2>/dev/null && test ! -f conf$$.exe ||
    as_ln_s='cp -p'
elif ln conf$$.file conf$$ 2>/dev/null; then
  as_ln_s=ln
else
  as_ln_s='cp -p'
fi
rm -f conf$$ conf$$.exe conf$$.dir/conf$$.file conf$$.file
rmdir conf$$.dir 2>/dev/null

if mkdir -p . 2>/dev/null; then
  as_mkdir_p=:
else
  test -d ./-p && rmdir ./-p
  as_mkdir_p=false
fi

if test -x / >/dev/null 2>&1; then
  as_test_x='test -x'
else
  if ls -dL / >/dev/null 2>&1; then
    as_ls_L_option=L
  else
    as_ls_L_option=
  fi
  as_test_x='
    eval sh -c '\''
      if test -d "$1"; then
        test -d "$1/.";
      else
	case $1 in
        -*)set "./$1";;
	esac;
	case `ls -ld'$as_ls_L_option' "$1" 2>/dev/null` in
	???[sx]*):;;*)false;;esac;fi
    '\'' sh
  '
fi
as_executable_p=$as_test_x

# Sed expression to map a string onto a valid CPP name.
as_tr_cpp="eval sed 'y%*$as_cr_letters%P$as_cr_LETTERS%;s%[^_$as_cr_alnum]%_%g'"

# Sed expression to map a string onto a valid variable name.
as_tr_sh="eval sed 'y%*+%pp%;s%[^_$as_cr_alnum]%_%g'"


exec 6>&1

# Save the log message, to keep $[0] and so on meaningful, and to
# report actual input values of CONFIG_FILES etc. instead of their
# values after options handling.
ac_log="
This file was extended by Fuel cell library and accessory functions $as_me 1.0, which was
generated by GNU Autoconf 2.61.  Invocation command line was

  CONFIG_FILES    = $CONFIG_FILES
  CONFIG_HEADERS  = $CONFIG_HEADERS
  CONFIG_LINKS    = $CONFIG_LINKS
  CONFIG_COMMANDS = $CONFIG_COMMANDS
  $ $0 $@

on `(hostname || uname -n) 2>/dev/null | sed 1q`
"

_ACEOF

cat >>$CONFIG_STATUS <<_ACEOF
# Files that config.status was made for.
config_files="$ac_config_files"
config_headers="$ac_config_headers"
config_commands="$ac_config_commands"

_ACEOF

cat >>$CONFIG_STATUS <<\_ACEOF
ac_cs_usage="\
\`$as_me' instantiates files from templates according to the
current configuration.

Usage: $0 [OPTIONS] [FILE]...

  -h, --help       print this help, then exit
  -V, --version    print version number and configuration settings, then exit
  -q, --quiet      do not print progress messages
  -d, --debug      don't remove temporary files
      --recheck    update $as_me by reconfiguring in the same conditions
  --file=FILE[:TEMPLATE]
		   instantiate the configuration file FILE
  --header=FILE[:TEMPLATE]
		   instantiate the configuration header FILE

Configuration files:
$config_files

Configuration headers:
$config_headers

Configuration commands:
$config_commands

Report bugs to <bug-autoconf@gnu.org>."

_ACEOF
cat >>$CONFIG_STATUS <<_ACEOF
ac_cs_version="\\
Fuel cell library and accessory functions config.status 1.0
configured by $0, generated by GNU Autoconf 2.61,
  with options \\"`echo "$ac_configure_args" | sed 's/^ //; s/[\\""\`\$]/\\\\&/g'`\\"

Copyright (C) 2006 Free Software Foundation, Inc.
This config.status script is free software; the Free Software Foundation
gives unlimited permission to copy, distribute and modify it."

ac_pwd='$ac_pwd'
srcdir='$srcdir'
INSTALL='$INSTALL'
MKDIR_P='$MKDIR_P'
_ACEOF

cat >>$CONFIG_STATUS <<\_ACEOF
# If no file are specified by the user, then we need to provide default
# value.  By we need to know if files were specified by the user.
ac_need_defaults=:
while test $# != 0
do
  case $1 in
  --*=*)
    ac_option=`expr "X$1" : 'X\([^=]*\)='`
    ac_optarg=`expr "X$1" : 'X[^=]*=\(.*\)'`
    ac_shift=:
    ;;
  *)
    ac_option=$1
    ac_optarg=$2
    ac_shift=shift
    ;;
  esac

  case $ac_option in
  # Handling of the options.
  -recheck | --recheck | --rechec | --reche | --rech | --rec | --re | --r)
    ac_cs_recheck=: ;;
  --version | --versio | --versi | --vers | --ver | --ve | --v | -V )
    echo "$ac_cs_version"; exit ;;
  --debug | --debu | --deb | --de | --d | -d )
    debug=: ;;
  --file | --fil | --fi | --f )
    $ac_shift
    CONFIG_FILES="$CONFIG_FILES $ac_optarg"
    ac_need_defaults=false;;
  --header | --heade | --head | --hea )
    $ac_shift
    CONFIG_HEADERS="$CONFIG_HEADERS $ac_optarg"
    ac_need_defaults=false;;
  --he | --h)
    # Conflict between --help and --header
    { echo "$as_me: error: ambiguous option: $1
Try \`$0 --help' for more information." >&2
   { (exit 1); exit 1; }; };;
  --help | --hel | -h )
    echo "$ac_cs_usage"; exit ;;
  -q | -quiet | --quiet | --quie | --qui | --qu | --q \
  | -silent | --silent | --silen | --sile | --sil | --si | --s)
    ac_cs_silent=: ;;

  # This is an error.
  -*) { echo "$as_me: error: unrecognized option: $1
Try \`$0 --help' for more information." >&2
   { (exit 1); exit 1; }; } ;;

  *) ac_config_targets="$ac_config_targets $1"
     ac_need_defaults=false ;;

  esac
  shift
done

ac_configure_extra_args=

if $ac_cs_silent; then
  exec 6>/dev/null
  ac_configure_extra_args="$ac_configure_extra_args --silent"
fi

_ACEOF
cat >>$CONFIG_STATUS <<_ACEOF
if \$ac_cs_recheck; then
  echo "running CONFIG_SHELL=$SHELL $SHELL $0 "$ac_configure_args \$ac_configure_extra_args " --no-create --no-recursion" >&6
  CONFIG_SHELL=$SHELL
  export CONFIG_SHELL
  exec $SHELL "$0"$ac_configure_args \$ac_configure_extra_args --no-create --no-recursion
fi

_ACEOF
cat >>$CONFIG_STATUS <<\_ACEOF
exec 5>>config.log
{
  echo
  sed 'h;s/./-/g;s/^.../## /;s/...$/ ##/;p;x;p;x' <<_ASBOX
## Running $as_me. ##
_ASBOX
  echo "$ac_log"
} >&5

_ACEOF
cat >>$CONFIG_STATUS <<_ACEOF
#
# INIT-COMMANDS
#
AMDEP_TRUE="$AMDEP_TRUE" ac_aux_dir="$ac_aux_dir"

_ACEOF

cat >>$CONFIG_STATUS <<\_ACEOF

# Handling of arguments.
for ac_config_target in $ac_config_targets
do
  case $ac_config_target in
    "config.h") CONFIG_HEADERS="$CONFIG_HEADERS config.h" ;;
    "depfiles") CONFIG_COMMANDS="$CONFIG_COMMANDS depfiles" ;;
    "Makefile") CONFIG_FILES="$CONFIG_FILES Makefile" ;;
    "lib/Makefile") CONFIG_FILES="$CONFIG_FILES lib/Makefile" ;;
    "src/Makefile") CONFIG_FILES="$CONFIG_FILES src/Makefile" ;;
    "test/Makefile") CONFIG_FILES="$CONFIG_FILES test/Makefile" ;;
    "matlab/Makefile") CONFIG_FILES="$CONFIG_FILES matlab/Makefile" ;;
    "matlab/drive/Makefile") CONFIG_FILES="$CONFIG_FILES matlab/drive/Makefile" ;;

  *) { { echo "$as_me:$LINENO: error: invalid argument: $ac_config_target" >&5
echo "$as_me: error: invalid argument: $ac_config_target" >&2;}
   { (exit 1); exit 1; }; };;
  esac
done


# If the user did not use the arguments to specify the items to instantiate,
# then the envvar interface is used.  Set only those that are not.
# We use the long form for the default assignment because of an extremely
# bizarre bug on SunOS 4.1.3.
if $ac_need_defaults; then
  test "${CONFIG_FILES+set}" = set || CONFIG_FILES=$config_files
  test "${CONFIG_HEADERS+set}" = set || CONFIG_HEADERS=$config_headers
  test "${CONFIG_COMMANDS+set}" = set || CONFIG_COMMANDS=$config_commands
fi

# Have a temporary directory for convenience.  Make it in the build tree
# simply because there is no reason against having it here, and in addition,
# creating and moving files from /tmp can sometimes cause problems.
# Hook for its removal unless debugging.
# Note that there is a small window in which the directory will not be cleaned:
# after its creation but before its name has been assigned to `$tmp'.
$debug ||
{
  tmp=
  trap 'exit_status=$?
  { test -z "$tmp" || test ! -d "$tmp" || rm -fr "$tmp"; } && exit $exit_status
' 0
  trap '{ (exit 1); exit 1; }' 1 2 13 15
}
# Create a (secure) tmp directory for tmp files.

{
  tmp=`(umask 077 && mktemp -d "./confXXXXXX") 2>/dev/null` &&
  test -n "$tmp" && test -d "$tmp"
}  ||
{
  tmp=./conf$$-$RANDOM
  (umask 077 && mkdir "$tmp")
} ||
{
   echo "$me: cannot create a temporary directory in ." >&2
   { (exit 1); exit 1; }
}

#
# Set up the sed scripts for CONFIG_FILES section.
#

# No need to generate the scripts if there are no CONFIG_FILES.
# This happens for instance when ./config.status config.h
if test -n "$CONFIG_FILES"; then

_ACEOF



ac_delim='%!_!# '
for ac_last_try in false false false false false :; do
  cat >conf$$subs.sed <<_ACEOF
SHELL!$SHELL$ac_delim
PATH_SEPARATOR!$PATH_SEPARATOR$ac_delim
PACKAGE_NAME!$PACKAGE_NAME$ac_delim
PACKAGE_TARNAME!$PACKAGE_TARNAME$ac_delim
PACKAGE_VERSION!$PACKAGE_VERSION$ac_delim
PACKAGE_STRING!$PACKAGE_STRING$ac_delim
PACKAGE_BUGREPORT!$PACKAGE_BUGREPORT$ac_delim
exec_prefix!$exec_prefix$ac_delim
prefix!$prefix$ac_delim
program_transform_name!$program_transform_name$ac_delim
bindir!$bindir$ac_delim
sbindir!$sbindir$ac_delim
libexecdir!$libexecdir$ac_delim
datarootdir!$datarootdir$ac_delim
datadir!$datadir$ac_delim
sysconfdir!$sysconfdir$ac_delim
sharedstatedir!$sharedstatedir$ac_delim
localstatedir!$localstatedir$ac_delim
includedir!$includedir$ac_delim
oldincludedir!$oldincludedir$ac_delim
docdir!$docdir$ac_delim
infodir!$infodir$ac_delim
htmldir!$htmldir$ac_delim
dvidir!$dvidir$ac_delim
pdfdir!$pdfdir$ac_delim
psdir!$psdir$ac_delim
libdir!$libdir$ac_delim
localedir!$localedir$ac_delim
mandir!$mandir$ac_delim
DEFS!$DEFS$ac_delim
ECHO_C!$ECHO_C$ac_delim
ECHO_N!$ECHO_N$ac_delim
ECHO_T!$ECHO_T$ac_delim
LIBS!$LIBS$ac_delim
build_alias!$build_alias$ac_delim
host_alias!$host_alias$ac_delim
target_alias!$target_alias$ac_delim
INSTALL_PROGRAM!$INSTALL_PROGRAM$ac_delim
INSTALL_SCRIPT!$INSTALL_SCRIPT$ac_delim
INSTALL_DATA!$INSTALL_DATA$ac_delim
am__isrc!$am__isrc$ac_delim
CYGPATH_W!$CYGPATH_W$ac_delim
PACKAGE!$PACKAGE$ac_delim
VERSION!$VERSION$ac_delim
ACLOCAL!$ACLOCAL$ac_delim
AUTOCONF!$AUTOCONF$ac_delim
AUTOMAKE!$AUTOMAKE$ac_delim
AUTOHEADER!$AUTOHEADER$ac_delim
MAKEINFO!$MAKEINFO$ac_delim
install_sh!$install_sh$ac_delim
STRIP!$STRIP$ac_delim
INSTALL_STRIP_PROGRAM!$INSTALL_STRIP_PROGRAM$ac_delim
mkdir_p!$mkdir_p$ac_delim
AWK!$AWK$ac_delim
SET_MAKE!$SET_MAKE$ac_delim
am__leading_dot!$am__leading_dot$ac_delim
AMTAR!$AMTAR$ac_delim
am__tar!$am__tar$ac_delim
am__untar!$am__untar$ac_delim
CXX!$CXX$ac_delim
CXXFLAGS!$CXXFLAGS$ac_delim
LDFLAGS!$LDFLAGS$ac_delim
CPPFLAGS!$CPPFLAGS$ac_delim
ac_ct_CXX!$ac_ct_CXX$ac_delim
EXEEXT!$EXEEXT$ac_delim
OBJEXT!$OBJEXT$ac_delim
DEPDIR!$DEPDIR$ac_delim
am__include!$am__include$ac_delim
am__quote!$am__quote$ac_delim
AMDEP_TRUE!$AMDEP_TRUE$ac_delim
AMDEP_FALSE!$AMDEP_FALSE$ac_delim
AMDEPBACKSLASH!$AMDEPBACKSLASH$ac_delim
CXXDEPMODE!$CXXDEPMODE$ac_delim
am__fastdepCXX_TRUE!$am__fastdepCXX_TRUE$ac_delim
am__fastdepCXX_FALSE!$am__fastdepCXX_FALSE$ac_delim
CC!$CC$ac_delim
CFLAGS!$CFLAGS$ac_delim
ac_ct_CC!$ac_ct_CC$ac_delim
CCDEPMODE!$CCDEPMODE$ac_delim
am__fastdepCC_TRUE!$am__fastdepCC_TRUE$ac_delim
am__fastdepCC_FALSE!$am__fastdepCC_FALSE$ac_delim
CPP!$CPP$ac_delim
build!$build$ac_delim
build_cpu!$build_cpu$ac_delim
build_vendor!$build_vendor$ac_delim
build_os!$build_os$ac_delim
host!$host$ac_delim
host_cpu!$host_cpu$ac_delim
host_vendor!$host_vendor$ac_delim
host_os!$host_os$ac_delim
GREP!$GREP$ac_delim
EGREP!$EGREP$ac_delim
LN_S!$LN_S$ac_delim
ECHO!$ECHO$ac_delim
AR!$AR$ac_delim
RANLIB!$RANLIB$ac_delim
CXXCPP!$CXXCPP$ac_delim
_ACEOF

  if test `sed -n "s/.*$ac_delim\$/X/p" conf$$subs.sed | grep -c X` = 97; then
    break
  elif $ac_last_try; then
    { { echo "$as_me:$LINENO: error: could not make $CONFIG_STATUS" >&5
echo "$as_me: error: could not make $CONFIG_STATUS" >&2;}
   { (exit 1); exit 1; }; }
  else
    ac_delim="$ac_delim!$ac_delim _$ac_delim!! "
  fi
done

ac_eof=`sed -n '/^CEOF[0-9]*$/s/CEOF/0/p' conf$$subs.sed`
if test -n "$ac_eof"; then
  ac_eof=`echo "$ac_eof" | sort -nru | sed 1q`
  ac_eof=`expr $ac_eof + 1`
fi

cat >>$CONFIG_STATUS <<_ACEOF
cat >"\$tmp/subs-1.sed" <<\CEOF$ac_eof
/@[a-zA-Z_][a-zA-Z_0-9]*@/!b
_ACEOF
sed '
s/[,\\&]/\\&/g; s/@/@|#_!!_#|/g
s/^/s,@/; s/!/@,|#_!!_#|/
:n
t n
s/'"$ac_delim"'$/,g/; t
s/$/\\/; p
N; s/^.*\n//; s/[,\\&]/\\&/g; s/@/@|#_!!_#|/g; b n
' >>$CONFIG_STATUS <conf$$subs.sed
rm -f conf$$subs.sed
cat >>$CONFIG_STATUS <<_ACEOF
CEOF$ac_eof
_ACEOF


ac_delim='%!_!# '
for ac_last_try in false false false false false :; do
  cat >conf$$subs.sed <<_ACEOF
F77!$F77$ac_delim
FFLAGS!$FFLAGS$ac_delim
ac_ct_F77!$ac_ct_F77$ac_delim
LIBTOOL!$LIBTOOL$ac_delim
MKOCTFILE!$MKOCTFILE$ac_delim
MKOCTFILE_TRUE!$MKOCTFILE_TRUE$ac_delim
MKOCTFILE_FALSE!$MKOCTFILE_FALSE$ac_delim
GSL_CONFIG!$GSL_CONFIG$ac_delim
GSL_CFLAGS!$GSL_CFLAGS$ac_delim
GSL_LIBS!$GSL_LIBS$ac_delim
LIBOBJS!$LIBOBJS$ac_delim
LTLIBOBJS!$LTLIBOBJS$ac_delim
_ACEOF

  if test `sed -n "s/.*$ac_delim\$/X/p" conf$$subs.sed | grep -c X` = 12; then
    break
  elif $ac_last_try; then
    { { echo "$as_me:$LINENO: error: could not make $CONFIG_STATUS" >&5
echo "$as_me: error: could not make $CONFIG_STATUS" >&2;}
   { (exit 1); exit 1; }; }
  else
    ac_delim="$ac_delim!$ac_delim _$ac_delim!! "
  fi
done

ac_eof=`sed -n '/^CEOF[0-9]*$/s/CEOF/0/p' conf$$subs.sed`
if test -n "$ac_eof"; then
  ac_eof=`echo "$ac_eof" | sort -nru | sed 1q`
  ac_eof=`expr $ac_eof + 1`
fi

cat >>$CONFIG_STATUS <<_ACEOF
cat >"\$tmp/subs-2.sed" <<\CEOF$ac_eof
/@[a-zA-Z_][a-zA-Z_0-9]*@/!b end
_ACEOF
sed '
s/[,\\&]/\\&/g; s/@/@|#_!!_#|/g
s/^/s,@/; s/!/@,|#_!!_#|/
:n
t n
s/'"$ac_delim"'$/,g/; t
s/$/\\/; p
N; s/^.*\n//; s/[,\\&]/\\&/g; s/@/@|#_!!_#|/g; b n
' >>$CONFIG_STATUS <conf$$subs.sed
rm -f conf$$subs.sed
cat >>$CONFIG_STATUS <<_ACEOF
:end
s/|#_!!_#|//g
CEOF$ac_eof
_ACEOF


# VPATH may cause trouble with some makes, so we remove $(srcdir),
# ${srcdir} and @srcdir@ from VPATH if srcdir is ".", strip leading and
# trailing colons and then remove the whole line if VPATH becomes empty
# (actually we leave an empty line to preserve line numbers).
if test "x$srcdir" = x.; then
  ac_vpsub='/^[	 ]*VPATH[	 ]*=/{
s/:*\$(srcdir):*/:/
s/:*\${srcdir}:*/:/
s/:*@srcdir@:*/:/
s/^\([^=]*=[	 ]*\):*/\1/
s/:*$//
s/^[^=]*=[	 ]*$//
}'
fi

cat >>$CONFIG_STATUS <<\_ACEOF
fi # test -n "$CONFIG_FILES"


for ac_tag in  :F $CONFIG_FILES  :H $CONFIG_HEADERS    :C $CONFIG_COMMANDS
do
  case $ac_tag in
  :[FHLC]) ac_mode=$ac_tag; continue;;
  esac
  case $ac_mode$ac_tag in
  :[FHL]*:*);;
  :L* | :C*:*) { { echo "$as_me:$LINENO: error: Invalid tag $ac_tag." >&5
echo "$as_me: error: Invalid tag $ac_tag." >&2;}
   { (exit 1); exit 1; }; };;
  :[FH]-) ac_tag=-:-;;
  :[FH]*) ac_tag=$ac_tag:$ac_tag.in;;
  esac
  ac_save_IFS=$IFS
  IFS=:
  set x $ac_tag
  IFS=$ac_save_IFS
  shift
  ac_file=$1
  shift

  case $ac_mode in
  :L) ac_source=$1;;
  :[FH])
    ac_file_inputs=
    for ac_f
    do
      case $ac_f in
      -) ac_f="$tmp/stdin";;
      *) # Look for the file first in the build tree, then in the source tree
	 # (if the path is not absolute).  The absolute path cannot be DOS-style,
	 # because $ac_f cannot contain `:'.
	 test -f "$ac_f" ||
	   case $ac_f in
	   [\\/$]*) false;;
	   *) test -f "$srcdir/$ac_f" && ac_f="$srcdir/$ac_f";;
	   esac ||
	   { { echo "$as_me:$LINENO: error: cannot find input file: $ac_f" >&5
echo "$as_me: error: cannot find input file: $ac_f" >&2;}
   { (exit 1); exit 1; }; };;
      esac
      ac_file_inputs="$ac_file_inputs $ac_f"
    done

    # Let's still pretend it is `configure' which instantiates (i.e., don't
    # use $as_me), people would be surprised to read:
    #    /* config.h.  Generated by config.status.  */
    configure_input="Generated from "`IFS=:
	  echo $* | sed 's|^[^:]*/||;s|:[^:]*/|, |g'`" by configure."
    if test x"$ac_file" != x-; then
      configure_input="$ac_file.  $configure_input"
      { echo "$as_me:$LINENO: creating $ac_file" >&5
echo "$as_me: creating $ac_file" >&6;}
    fi

    case $ac_tag in
    *:-:* | *:-) cat >"$tmp/stdin";;
    esac
    ;;
  esac

  ac_dir=`$as_dirname -- "$ac_file" ||
$as_expr X"$ac_file" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$ac_file" : 'X\(//\)[^/]' \| \
	 X"$ac_file" : 'X\(//\)$' \| \
	 X"$ac_file" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$ac_file" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
  { as_dir="$ac_dir"
  case $as_dir in #(
  -*) as_dir=./$as_dir;;
  esac
  test -d "$as_dir" || { $as_mkdir_p && mkdir -p "$as_dir"; } || {
    as_dirs=
    while :; do
      case $as_dir in #(
      *\'*) as_qdir=`echo "$as_dir" | sed "s/'/'\\\\\\\\''/g"`;; #(
      *) as_qdir=$as_dir;;
      esac
      as_dirs="'$as_qdir' $as_dirs"
      as_dir=`$as_dirname -- "$as_dir" ||
$as_expr X"$as_dir" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$as_dir" : 'X\(//\)[^/]' \| \
	 X"$as_dir" : 'X\(//\)$' \| \
	 X"$as_dir" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$as_dir" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
      test -d "$as_dir" && break
    done
    test -z "$as_dirs" || eval "mkdir $as_dirs"
  } || test -d "$as_dir" || { { echo "$as_me:$LINENO: error: cannot create directory $as_dir" >&5
echo "$as_me: error: cannot create directory $as_dir" >&2;}
   { (exit 1); exit 1; }; }; }
  ac_builddir=.

case "$ac_dir" in
.) ac_dir_suffix= ac_top_builddir_sub=. ac_top_build_prefix= ;;
*)
  ac_dir_suffix=/`echo "$ac_dir" | sed 's,^\.[\\/],,'`
  # A ".." for each directory in $ac_dir_suffix.
  ac_top_builddir_sub=`echo "$ac_dir_suffix" | sed 's,/[^\\/]*,/..,g;s,/,,'`
  case $ac_top_builddir_sub in
  "") ac_top_builddir_sub=. ac_top_build_prefix= ;;
  *)  ac_top_build_prefix=$ac_top_builddir_sub/ ;;
  esac ;;
esac
ac_abs_top_builddir=$ac_pwd
ac_abs_builddir=$ac_pwd$ac_dir_suffix
# for backward compatibility:
ac_top_builddir=$ac_top_build_prefix

case $srcdir in
  .)  # We are building in place.
    ac_srcdir=.
    ac_top_srcdir=$ac_top_builddir_sub
    ac_abs_top_srcdir=$ac_pwd ;;
  [\\/]* | ?:[\\/]* )  # Absolute name.
    ac_srcdir=$srcdir$ac_dir_suffix;
    ac_top_srcdir=$srcdir
    ac_abs_top_srcdir=$srcdir ;;
  *) # Relative name.
    ac_srcdir=$ac_top_build_prefix$srcdir$ac_dir_suffix
    ac_top_srcdir=$ac_top_build_prefix$srcdir
    ac_abs_top_srcdir=$ac_pwd/$srcdir ;;
esac
ac_abs_srcdir=$ac_abs_top_srcdir$ac_dir_suffix


  case $ac_mode in
  :F)
  #
  # CONFIG_FILE
  #

  case $INSTALL in
  [\\/$]* | ?:[\\/]* ) ac_INSTALL=$INSTALL ;;
  *) ac_INSTALL=$ac_top_build_prefix$INSTALL ;;
  esac
  ac_MKDIR_P=$MKDIR_P
  case $MKDIR_P in
  [\\/$]* | ?:[\\/]* ) ;;
  */*) ac_MKDIR_P=$ac_top_build_prefix$MKDIR_P ;;
  esac
_ACEOF

cat >>$CONFIG_STATUS <<\_ACEOF
# If the template does not know about datarootdir, expand it.
# FIXME: This hack should be removed a few years after 2.60.
ac_datarootdir_hack=; ac_datarootdir_seen=

case `sed -n '/datarootdir/ {
  p
  q
}
/@datadir@/p
/@docdir@/p
/@infodir@/p
/@localedir@/p
/@mandir@/p
' $ac_file_inputs` in
*datarootdir*) ac_datarootdir_seen=yes;;
*@datadir@*|*@docdir@*|*@infodir@*|*@localedir@*|*@mandir@*)
  { echo "$as_me:$LINENO: WARNING: $ac_file_inputs seems to ignore the --datarootdir setting" >&5
echo "$as_me: WARNING: $ac_file_inputs seems to ignore the --datarootdir setting" >&2;}
_ACEOF
cat >>$CONFIG_STATUS <<_ACEOF
  ac_datarootdir_hack='
  s&@datadir@&$datadir&g
  s&@docdir@&$docdir&g
  s&@infodir@&$infodir&g
  s&@localedir@&$localedir&g
  s&@mandir@&$mandir&g
    s&\\\${datarootdir}&$datarootdir&g' ;;
esac
_ACEOF

# Neutralize VPATH when `$srcdir' = `.'.
# Shell code in configure.ac might set extrasub.
# FIXME: do we really want to maintain this feature?
cat >>$CONFIG_STATUS <<_ACEOF
  sed "$ac_vpsub
$extrasub
_ACEOF
cat >>$CONFIG_STATUS <<\_ACEOF
:t
/@[a-zA-Z_][a-zA-Z_0-9]*@/!b
s&@configure_input@&$configure_input&;t t
s&@top_builddir@&$ac_top_builddir_sub&;t t
s&@srcdir@&$ac_srcdir&;t t
s&@abs_srcdir@&$ac_abs_srcdir&;t t
s&@top_srcdir@&$ac_top_srcdir&;t t
s&@abs_top_srcdir@&$ac_abs_top_srcdir&;t t
s&@builddir@&$ac_builddir&;t t
s&@abs_builddir@&$ac_abs_builddir&;t t
s&@abs_top_builddir@&$ac_abs_top_builddir&;t t
s&@INSTALL@&$ac_INSTALL&;t t
s&@MKDIR_P@&$ac_MKDIR_P&;t t
$ac_datarootdir_hack
" $ac_file_inputs | sed -f "$tmp/subs-1.sed" | sed -f "$tmp/subs-2.sed" >$tmp/out

test -z "$ac_datarootdir_hack$ac_datarootdir_seen" &&
  { ac_out=`sed -n '/\${datarootdir}/p' "$tmp/out"`; test -n "$ac_out"; } &&
  { ac_out=`sed -n '/^[	 ]*datarootdir[	 ]*:*=/p' "$tmp/out"`; test -z "$ac_out"; } &&
  { echo "$as_me:$LINENO: WARNING: $ac_file contains a reference to the variable \`datarootdir'
which seems to be undefined.  Please make sure it is defined." >&5
echo "$as_me: WARNING: $ac_file contains a reference to the variable \`datarootdir'
which seems to be undefined.  Please make sure it is defined." >&2;}

  rm -f "$tmp/stdin"
  case $ac_file in
  -) cat "$tmp/out"; rm -f "$tmp/out";;
  *) rm -f "$ac_file"; mv "$tmp/out" $ac_file;;
  esac
 ;;
  :H)
  #
  # CONFIG_HEADER
  #
_ACEOF

# Transform confdefs.h into a sed script `conftest.defines', that
# substitutes the proper values into config.h.in to produce config.h.
rm -f conftest.defines conftest.tail
# First, append a space to every undef/define line, to ease matching.
echo 's/$/ /' >conftest.defines
# Then, protect against being on the right side of a sed subst, or in
# an unquoted here document, in config.status.  If some macros were
# called several times there might be several #defines for the same
# symbol, which is useless.  But do not sort them, since the last
# AC_DEFINE must be honored.
ac_word_re=[_$as_cr_Letters][_$as_cr_alnum]*
# These sed commands are passed to sed as "A NAME B PARAMS C VALUE D", where
# NAME is the cpp macro being defined, VALUE is the value it is being given.
# PARAMS is the parameter list in the macro definition--in most cases, it's
# just an empty string.
ac_dA='s,^\\([	 #]*\\)[^	 ]*\\([	 ]*'
ac_dB='\\)[	 (].*,\\1define\\2'
ac_dC=' '
ac_dD=' ,'

uniq confdefs.h |
  sed -n '
	t rset
	:rset
	s/^[	 ]*#[	 ]*define[	 ][	 ]*//
	t ok
	d
	:ok
	s/[\\&,]/\\&/g
	s/^\('"$ac_word_re"'\)\(([^()]*)\)[	 ]*\(.*\)/ '"$ac_dA"'\1'"$ac_dB"'\2'"${ac_dC}"'\3'"$ac_dD"'/p
	s/^\('"$ac_word_re"'\)[	 ]*\(.*\)/'"$ac_dA"'\1'"$ac_dB$ac_dC"'\2'"$ac_dD"'/p
  ' >>conftest.defines

# Remove the space that was appended to ease matching.
# Then replace #undef with comments.  This is necessary, for
# example, in the case of _POSIX_SOURCE, which is predefined and required
# on some systems where configure will not decide to define it.
# (The regexp can be short, since the line contains either #define or #undef.)
echo 's/ $//
s,^[	 #]*u.*,/* & */,' >>conftest.defines

# Break up conftest.defines:
ac_max_sed_lines=50

# First sed command is:	 sed -f defines.sed $ac_file_inputs >"$tmp/out1"
# Second one is:	 sed -f defines.sed "$tmp/out1" >"$tmp/out2"
# Third one will be:	 sed -f defines.sed "$tmp/out2" >"$tmp/out1"
# et cetera.
ac_in='$ac_file_inputs'
ac_out='"$tmp/out1"'
ac_nxt='"$tmp/out2"'

while :
do
  # Write a here document:
    cat >>$CONFIG_STATUS <<_ACEOF
    # First, check the format of the line:
    cat >"\$tmp/defines.sed" <<\\CEOF
/^[	 ]*#[	 ]*undef[	 ][	 ]*$ac_word_re[	 ]*\$/b def
/^[	 ]*#[	 ]*define[	 ][	 ]*$ac_word_re[(	 ]/b def
b
:def
_ACEOF
  sed ${ac_max_sed_lines}q conftest.defines >>$CONFIG_STATUS
  echo 'CEOF
    sed -f "$tmp/defines.sed"' "$ac_in >$ac_out" >>$CONFIG_STATUS
  ac_in=$ac_out; ac_out=$ac_nxt; ac_nxt=$ac_in
  sed 1,${ac_max_sed_lines}d conftest.defines >conftest.tail
  grep . conftest.tail >/dev/null || break
  rm -f conftest.defines
  mv conftest.tail conftest.defines
done
rm -f conftest.defines conftest.tail

echo "ac_result=$ac_in" >>$CONFIG_STATUS
cat >>$CONFIG_STATUS <<\_ACEOF
  if test x"$ac_file" != x-; then
    echo "/* $configure_input  */" >"$tmp/config.h"
    cat "$ac_result" >>"$tmp/config.h"
    if diff $ac_file "$tmp/config.h" >/dev/null 2>&1; then
      { echo "$as_me:$LINENO: $ac_file is unchanged" >&5
echo "$as_me: $ac_file is unchanged" >&6;}
    else
      rm -f $ac_file
      mv "$tmp/config.h" $ac_file
    fi
  else
    echo "/* $configure_input  */"
    cat "$ac_result"
  fi
  rm -f "$tmp/out12"
# Compute $ac_file's index in $config_headers.
_am_stamp_count=1
for _am_header in $config_headers :; do
  case $_am_header in
    $ac_file | $ac_file:* )
      break ;;
    * )
      _am_stamp_count=`expr $_am_stamp_count + 1` ;;
  esac
done
echo "timestamp for $ac_file" >`$as_dirname -- $ac_file ||
$as_expr X$ac_file : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X$ac_file : 'X\(//\)[^/]' \| \
	 X$ac_file : 'X\(//\)$' \| \
	 X$ac_file : 'X\(/\)' \| . 2>/dev/null ||
echo X$ac_file |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`/stamp-h$_am_stamp_count
 ;;

  :C)  { echo "$as_me:$LINENO: executing $ac_file commands" >&5
echo "$as_me: executing $ac_file commands" >&6;}
 ;;
  esac


  case $ac_file$ac_mode in
    "depfiles":C) test x"$AMDEP_TRUE" != x"" || for mf in $CONFIG_FILES; do
  # Strip MF so we end up with the name of the file.
  mf=`echo "$mf" | sed -e 's/:.*$//'`
  # Check whether this is an Automake generated Makefile or not.
  # We used to match only the files named `Makefile.in', but
  # some people rename them; so instead we look at the file content.
  # Grep'ing the first line is not enough: some people post-process
  # each Makefile.in and add a new line on top of each file to say so.
  # Grep'ing the whole file is not good either: AIX grep has a line
  # limit of 2048, but all sed's we know have understand at least 4000.
  if sed 10q "$mf" | grep '^#.*generated by automake' > /dev/null 2>&1; then
    dirpart=`$as_dirname -- "$mf" ||
$as_expr X"$mf" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$mf" : 'X\(//\)[^/]' \| \
	 X"$mf" : 'X\(//\)$' \| \
	 X"$mf" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$mf" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
  else
    continue
  fi
  # Extract the definition of DEPDIR, am__include, and am__quote
  # from the Makefile without running `make'.
  DEPDIR=`sed -n 's/^DEPDIR = //p' < "$mf"`
  test -z "$DEPDIR" && continue
  am__include=`sed -n 's/^am__include = //p' < "$mf"`
  test -z "am__include" && continue
  am__quote=`sed -n 's/^am__quote = //p' < "$mf"`
  # When using ansi2knr, U may be empty or an underscore; expand it
  U=`sed -n 's/^U = //p' < "$mf"`
  # Find all dependency output files, they are included files with
  # $(DEPDIR) in their names.  We invoke sed twice because it is the
  # simplest approach to changing $(DEPDIR) to its actual value in the
  # expansion.
  for file in `sed -n "
    s/^$am__include $am__quote\(.*(DEPDIR).*\)$am__quote"'$/\1/p' <"$mf" | \
       sed -e 's/\$(DEPDIR)/'"$DEPDIR"'/g' -e 's/\$U/'"$U"'/g'`; do
    # Make sure the directory exists.
    test -f "$dirpart/$file" && continue
    fdir=`$as_dirname -- "$file" ||
$as_expr X"$file" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$file" : 'X\(//\)[^/]' \| \
	 X"$file" : 'X\(//\)$' \| \
	 X"$file" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$file" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
    { as_dir=$dirpart/$fdir
  case $as_dir in #(
  -*) as_dir=./$as_dir;;
  esac
  test -d "$as_dir" || { $as_mkdir_p && mkdir -p "$as_dir"; } || {
    as_dirs=
    while :; do
      case $as_dir in #(
      *\'*) as_qdir=`echo "$as_dir" | sed "s/'/'\\\\\\\\''/g"`;; #(
      *) as_qdir=$as_dir;;
      esac
      as_dirs="'$as_qdir' $as_dirs"
      as_dir=`$as_dirname -- "$as_dir" ||
$as_expr X"$as_dir" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	 X"$as_dir" : 'X\(//\)[^/]' \| \
	 X"$as_dir" : 'X\(//\)$' \| \
	 X"$as_dir" : 'X\(/\)' \| . 2>/dev/null ||
echo X"$as_dir" |
    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)[^/].*/{
	    s//\1/
	    q
	  }
	  /^X\(\/\/\)$/{
	    s//\1/
	    q
	  }
	  /^X\(\/\).*/{
	    s//\1/
	    q
	  }
	  s/.*/./; q'`
      test -d "$as_dir" && break
    done
    test -z "$as_dirs" || eval "mkdir $as_dirs"
  } || test -d "$as_dir" || { { echo "$as_me:$LINENO: error: cannot create directory $as_dir" >&5
echo "$as_me: error: cannot create directory $as_dir" >&2;}
   { (exit 1); exit 1; }; }; }
    # echo "creating $dirpart/$file"
    echo '# dummy' > "$dirpart/$file"
  done
done
 ;;

  esac
done # for ac_tag


{ (exit 0); exit 0; }
_ACEOF
chmod +x $CONFIG_STATUS
ac_clean_files=$ac_clean_files_save


# configure is writing to config.log, and then calls config.status.
# config.status does its own redirection, appending to config.log.
# Unfortunately, on DOS this fails, as config.log is still kept open
# by configure, so config.status won't be able to write to it; its
# output is simply discarded.  So we exec the FD to /dev/null,
# effectively closing config.log, so it can be properly (re)opened and
# appended to by config.status.  When coming back to configure, we
# need to make the FD available again.
if test "$no_create" != yes; then
  ac_cs_success=:
  ac_config_status_args=
  test "$silent" = yes &&
    ac_config_status_args="$ac_config_status_args --quiet"
  exec 5>/dev/null
  $SHELL $CONFIG_STATUS $ac_config_status_args || ac_cs_success=false
  exec 5>>config.log
  # Use ||, not &&, to avoid exiting from the if with $? = 1, which
  # would make configure fail if this is the last instruction.
  $ac_cs_success || { (exit 1); exit 1; }
fi
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		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.
                       51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.
�
		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)
�
These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.
�
  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.
�
  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS
�
	    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program; if not, write to the Free Software
    Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA  02110-1301  USA


Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  <signature of Ty Coon>, 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Library General
Public License instead of this License.
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* Initial release.











FC++-1.0/INSTALL


Installation Instructions
*************************

Copyright (C) 1994, 1995, 1996, 1999, 2000, 2001, 2002, 2004, 2005,
2006 Free Software Foundation, Inc.

This file is free documentation; the Free Software Foundation gives
unlimited permission to copy, distribute and modify it.

Basic Installation
==================

Briefly, the shell commands `./configure; make; make install' should
configure, build, and install this package.  The following
more-detailed instructions are generic; see the `README' file for
instructions specific to this package.

   The `configure' shell script attempts to guess correct values for
various system-dependent variables used during compilation.  It uses
those values to create a `Makefile' in each directory of the package.
It may also create one or more `.h' files containing system-dependent
definitions.  Finally, it creates a shell script `config.status' that
you can run in the future to recreate the current configuration, and a
file `config.log' containing compiler output (useful mainly for
debugging `configure').

   It can also use an optional file (typically called `config.cache'
and enabled with `--cache-file=config.cache' or simply `-C') that saves
the results of its tests to speed up reconfiguring.  Caching is
disabled by default to prevent problems with accidental use of stale
cache files.

   If you need to do unusual things to compile the package, please try
to figure out how `configure' could check whether to do them, and mail
diffs or instructions to the address given in the `README' so they can
be considered for the next release.  If you are using the cache, and at
some point `config.cache' contains results you don't want to keep, you
may remove or edit it.

   The file `configure.ac' (or `configure.in') is used to create
`configure' by a program called `autoconf'.  You need `configure.ac' if
you want to change it or regenerate `configure' using a newer version
of `autoconf'.

The simplest way to compile this package is:

  1. `cd' to the directory containing the package's source code and type
     `./configure' to configure the package for your system.

     Running `configure' might take a while.  While running, it prints
     some messages telling which features it is checking for.

  2. Type `make' to compile the package.

  3. Optionally, type `make check' to run any self-tests that come with
     the package.

  4. Type `make install' to install the programs and any data files and
     documentation.

  5. You can remove the program binaries and object files from the
     source code directory by typing `make clean'.  To also remove the
     files that `configure' created (so you can compile the package for
     a different kind of computer), type `make distclean'.  There is
     also a `make maintainer-clean' target, but that is intended mainly
     for the package's developers.  If you use it, you may have to get
     all sorts of other programs in order to regenerate files that came
     with the distribution.

Compilers and Options
=====================

Some systems require unusual options for compilation or linking that the
`configure' script does not know about.  Run `./configure --help' for
details on some of the pertinent environment variables.

   You can give `configure' initial values for configuration parameters
by setting variables in the command line or in the environment.  Here
is an example:

     ./configure CC=c99 CFLAGS=-g LIBS=-lposix

   *Note Defining Variables::, for more details.

Compiling For Multiple Architectures
====================================

You can compile the package for more than one kind of computer at the
same time, by placing the object files for each architecture in their
own directory.  To do this, you can use GNU `make'.  `cd' to the
directory where you want the object files and executables to go and run
the `configure' script.  `configure' automatically checks for the
source code in the directory that `configure' is in and in `..'.

   With a non-GNU `make', it is safer to compile the package for one
architecture at a time in the source code directory.  After you have
installed the package for one architecture, use `make distclean' before
reconfiguring for another architecture.

Installation Names
==================

By default, `make install' installs the package's commands under
`/usr/local/bin', include files under `/usr/local/include', etc.  You
can specify an installation prefix other than `/usr/local' by giving
`configure' the option `--prefix=PREFIX'.

   You can specify separate installation prefixes for
architecture-specific files and architecture-independent files.  If you
pass the option `--exec-prefix=PREFIX' to `configure', the package uses
PREFIX as the prefix for installing programs and libraries.
Documentation and other data files still use the regular prefix.

   In addition, if you use an unusual directory layout you can give
options like `--bindir=DIR' to specify different values for particular
kinds of files.  Run `configure --help' for a list of the directories
you can set and what kinds of files go in them.

   If the package supports it, you can cause programs to be installed
with an extra prefix or suffix on their names by giving `configure' the
option `--program-prefix=PREFIX' or `--program-suffix=SUFFIX'.

Optional Features
=================

Some packages pay attention to `--enable-FEATURE' options to
`configure', where FEATURE indicates an optional part of the package.
They may also pay attention to `--with-PACKAGE' options, where PACKAGE
is something like `gnu-as' or `x' (for the X Window System).  The
`README' should mention any `--enable-' and `--with-' options that the
package recognizes.

   For packages that use the X Window System, `configure' can usually
find the X include and library files automatically, but if it doesn't,
you can use the `configure' options `--x-includes=DIR' and
`--x-libraries=DIR' to specify their locations.

Specifying the System Type
==========================

There may be some features `configure' cannot figure out automatically,
but needs to determine by the type of machine the package will run on.
Usually, assuming the package is built to be run on the _same_
architectures, `configure' can figure that out, but if it prints a
message saying it cannot guess the machine type, give it the
`--build=TYPE' option.  TYPE can either be a short name for the system
type, such as `sun4', or a canonical name which has the form:

     CPU-COMPANY-SYSTEM

where SYSTEM can have one of these forms:

     OS KERNEL-OS

   See the file `config.sub' for the possible values of each field.  If
`config.sub' isn't included in this package, then this package doesn't
need to know the machine type.

   If you are _building_ compiler tools for cross-compiling, you should
use the option `--target=TYPE' to select the type of system they will
produce code for.

   If you want to _use_ a cross compiler, that generates code for a
platform different from the build platform, you should specify the
"host" platform (i.e., that on which the generated programs will
eventually be run) with `--host=TYPE'.

Sharing Defaults
================

If you want to set default values for `configure' scripts to share, you
can create a site shell script called `config.site' that gives default
values for variables like `CC', `cache_file', and `prefix'.
`configure' looks for `PREFIX/share/config.site' if it exists, then
`PREFIX/etc/config.site' if it exists.  Or, you can set the
`CONFIG_SITE' environment variable to the location of the site script.
A warning: not all `configure' scripts look for a site script.

Defining Variables
==================

Variables not defined in a site shell script can be set in the
environment passed to `configure'.  However, some packages may run
configure again during the build, and the customized values of these
variables may be lost.  In order to avoid this problem, you should set
them in the `configure' command line, using `VAR=value'.  For example:

     ./configure CC=/usr/local2/bin/gcc

causes the specified `gcc' to be used as the C compiler (unless it is
overridden in the site shell script).

Unfortunately, this technique does not work for `CONFIG_SHELL' due to
an Autoconf bug.  Until the bug is fixed you can use this workaround:

     CONFIG_SHELL=/bin/bash /bin/bash ./configure CONFIG_SHELL=/bin/bash

`configure' Invocation
======================

`configure' recognizes the following options to control how it operates.

`--help'
`-h'
     Print a summary of the options to `configure', and exit.

`--version'
`-V'
     Print the version of Autoconf used to generate the `configure'
     script, and exit.

`--cache-file=FILE'
     Enable the cache: use and save the results of the tests in FILE,
     traditionally `config.cache'.  FILE defaults to `/dev/null' to
     disable caching.

`--config-cache'
`-C'
     Alias for `--cache-file=config.cache'.

`--quiet'
`--silent'
`-q'
     Do not print messages saying which checks are being made.  To
     suppress all normal output, redirect it to `/dev/null' (any error
     messages will still be shown).

`--srcdir=DIR'
     Look for the package's source code in directory DIR.  Usually
     `configure' can determine that directory automatically.

`configure' also accepts some other, not widely useful, options.  Run
`configure --help' for more details.











FC++-1.0/NEWS


This is the first version of this package. Currently, it features:

* A fuel cell library, geared towards PBI fuel cells fed on hydrogen
and air. It is possible to use other gases along with hydrogen, but
unfortunately there is currently no model of the effects of CO poisoning
in PBI fuel cells.

* The source code for a series of dynamically-linked
functions for Octave. These provide an interface to the library to do
some common tasks.

* Some Octave scripts to accomplish some common
tasks, including some measurement data for a PBI fuel cell at 125,
150 and 175 degrees Celsius. Most of these are Matlab-compatible.

* Simulink models for PBI fuel cells in connection with converters, heat
models and control layouts.











FC++-1.0/config.guess


#! /bin/sh
# Attempt to guess a canonical system name.
#   Copyright (C) 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
#   2000, 2001, 2002, 2003, 2004, 2005, 2006 Free Software Foundation,
#   Inc.

timestamp='2006-07-02'

# This file is free software; you can redistribute it and/or modify it
# under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2 of the License, or
# (at your option) any later version.
#
# This program is distributed in the hope that it will be useful, but
# WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
# General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street - Fifth Floor, Boston, MA
# 02110-1301, USA.
#
# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.


# Originally written by Per Bothner <per@bothner.com>.
# Please send patches to <config-patches@gnu.org>.  Submit a context
# diff and a properly formatted ChangeLog entry.
#
# This script attempts to guess a canonical system name similar to
# config.sub.  If it succeeds, it prints the system name on stdout, and
# exits with 0.  Otherwise, it exits with 1.
#
# The plan is that this can be called by configure scripts if you
# don't specify an explicit build system type.

me=`echo "$0" | sed -e 's,.*/,,'`

usage="\
Usage: $0 [OPTION]

Output the configuration name of the system \`$me' is run on.

Operation modes:
  -h, --help         print this help, then exit
  -t, --time-stamp   print date of last modification, then exit
  -v, --version      print version number, then exit

Report bugs and patches to <config-patches@gnu.org>."

version="\
GNU config.guess ($timestamp)

Originally written by Per Bothner.
Copyright (C) 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005
Free Software Foundation, Inc.

This is free software; see the source for copying conditions.  There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE."

help="
Try \`$me --help' for more information."

# Parse command line
while test $# -gt 0 ; do
  case $1 in
    --time-stamp | --time* | -t )
       echo "$timestamp" ; exit ;;
    --version | -v )
       echo "$version" ; exit ;;
    --help | --h* | -h )
       echo "$usage"; exit ;;
    -- )     # Stop option processing
       shift; break ;;
    - )	# Use stdin as input.
       break ;;
    -* )
       echo "$me: invalid option $1$help" >&2
       exit 1 ;;
    * )
       break ;;
  esac
done

if test $# != 0; then
  echo "$me: too many arguments$help" >&2
  exit 1
fi

trap 'exit 1' 1 2 15

# CC_FOR_BUILD -- compiler used by this script. Note that the use of a
# compiler to aid in system detection is discouraged as it requires
# temporary files to be created and, as you can see below, it is a
# headache to deal with in a portable fashion.

# Historically, `CC_FOR_BUILD' used to be named `HOST_CC'. We still
# use `HOST_CC' if defined, but it is deprecated.

# Portable tmp directory creation inspired by the Autoconf team.

set_cc_for_build='
trap "exitcode=\$?; (rm -f \$tmpfiles 2>/dev/null; rmdir \$tmp 2>/dev/null) && exit \$exitcode" 0 ;
trap "rm -f \$tmpfiles 2>/dev/null; rmdir \$tmp 2>/dev/null; exit 1" 1 2 13 15 ;
: ${TMPDIR=/tmp} ;
 { tmp=`(umask 077 && mktemp -d "$TMPDIR/cgXXXXXX") 2>/dev/null` && test -n "$tmp" && test -d "$tmp" ; } ||
 { test -n "$RANDOM" && tmp=$TMPDIR/cg$$-$RANDOM && (umask 077 && mkdir $tmp) ; } ||
 { tmp=$TMPDIR/cg-$$ && (umask 077 && mkdir $tmp) && echo "Warning: creating insecure temp directory" >&2 ; } ||
 { echo "$me: cannot create a temporary directory in $TMPDIR" >&2 ; exit 1 ; } ;
dummy=$tmp/dummy ;
tmpfiles="$dummy.c $dummy.o $dummy.rel $dummy" ;
case $CC_FOR_BUILD,$HOST_CC,$CC in
 ,,)    echo "int x;" > $dummy.c ;
	for c in cc gcc c89 c99 ; do
	  if ($c -c -o $dummy.o $dummy.c) >/dev/null 2>&1 ; then
	     CC_FOR_BUILD="$c"; break ;
	  fi ;
	done ;
	if test x"$CC_FOR_BUILD" = x ; then
	  CC_FOR_BUILD=no_compiler_found ;
	fi
	;;
 ,,*)   CC_FOR_BUILD=$CC ;;
 ,*,*)  CC_FOR_BUILD=$HOST_CC ;;
esac ; set_cc_for_build= ;'

# This is needed to find uname on a Pyramid OSx when run in the BSD universe.
# (ghazi@noc.rutgers.edu 1994-08-24)
if (test -f /.attbin/uname) >/dev/null 2>&1 ; then
	PATH=$PATH:/.attbin ; export PATH
fi

UNAME_MACHINE=`(uname -m) 2>/dev/null` || UNAME_MACHINE=unknown
UNAME_RELEASE=`(uname -r) 2>/dev/null` || UNAME_RELEASE=unknown
UNAME_SYSTEM=`(uname -s) 2>/dev/null`  || UNAME_SYSTEM=unknown
UNAME_VERSION=`(uname -v) 2>/dev/null` || UNAME_VERSION=unknown

if [ "${UNAME_SYSTEM}" = "Linux" ] ; then
	eval $set_cc_for_build
	cat << EOF > $dummy.c
	#include <features.h>
	#ifdef __UCLIBC__
	# ifdef __UCLIBC_CONFIG_VERSION__
	LIBC=uclibc __UCLIBC_CONFIG_VERSION__
	# else
	LIBC=uclibc
	# endif
	#else
	LIBC=gnu
	#endif
EOF
	eval `$CC_FOR_BUILD -E $dummy.c 2>/dev/null | grep LIBC= | sed -e 's: ::g'`
fi

# Note: order is significant - the case branches are not exclusive.

case "${UNAME_MACHINE}:${UNAME_SYSTEM}:${UNAME_RELEASE}:${UNAME_VERSION}" in
    *:NetBSD:*:*)
	# NetBSD (nbsd) targets should (where applicable) match one or
	# more of the tupples: *-*-netbsdelf*, *-*-netbsdaout*,
	# *-*-netbsdecoff* and *-*-netbsd*.  For targets that recently
	# switched to ELF, *-*-netbsd* would select the old
	# object file format.  This provides both forward
	# compatibility and a consistent mechanism for selecting the
	# object file format.
	#
	# Note: NetBSD doesn't particularly care about the vendor
	# portion of the name.  We always set it to "unknown".
	sysctl="sysctl -n hw.machine_arch"
	UNAME_MACHINE_ARCH=`(/sbin/$sysctl 2>/dev/null || \
	    /usr/sbin/$sysctl 2>/dev/null || echo unknown)`
	case "${UNAME_MACHINE_ARCH}" in
	    armeb) machine=armeb-unknown ;;
	    arm*) machine=arm-unknown ;;
	    sh3el) machine=shl-unknown ;;
	    sh3eb) machine=sh-unknown ;;
	    *) machine=${UNAME_MACHINE_ARCH}-unknown ;;
	esac
	# The Operating System including object format, if it has switched
	# to ELF recently, or will in the future.
	case "${UNAME_MACHINE_ARCH}" in
	    arm*|i386|m68k|ns32k|sh3*|sparc|vax)
		eval $set_cc_for_build
		if echo __ELF__ | $CC_FOR_BUILD -E - 2>/dev/null \
			| grep __ELF__ >/dev/null
		then
		    # Once all utilities can be ECOFF (netbsdecoff) or a.out (netbsdaout).
		    # Return netbsd for either.  FIX?
		    os=netbsd
		else
		    os=netbsdelf
		fi
		;;
	    *)
	        os=netbsd
		;;
	esac
	# The OS release
	# Debian GNU/NetBSD machines have a different userland, and
	# thus, need a distinct triplet. However, they do not need
	# kernel version information, so it can be replaced with a
	# suitable tag, in the style of linux-gnu.
	case "${UNAME_VERSION}" in
	    Debian*)
		release='-gnu'
		;;
	    *)
		release=`echo ${UNAME_RELEASE}|sed -e 's/[-_].*/\./'`
		;;
	esac
	# Since CPU_TYPE-MANUFACTURER-KERNEL-OPERATING_SYSTEM:
	# contains redundant information, the shorter form:
	# CPU_TYPE-MANUFACTURER-OPERATING_SYSTEM is used.
	echo "${machine}-${os}${release}"
	exit ;;
    *:OpenBSD:*:*)
	UNAME_MACHINE_ARCH=`arch | sed 's/OpenBSD.//'`
	echo ${UNAME_MACHINE_ARCH}-unknown-openbsd${UNAME_RELEASE}
	exit ;;
    *:ekkoBSD:*:*)
	echo ${UNAME_MACHINE}-unknown-ekkobsd${UNAME_RELEASE}
	exit ;;
    *:SolidBSD:*:*)
	echo ${UNAME_MACHINE}-unknown-solidbsd${UNAME_RELEASE}
	exit ;;
    macppc:MirBSD:*:*)
	echo powerpc-unknown-mirbsd${UNAME_RELEASE}
	exit ;;
    *:MirBSD:*:*)
	echo ${UNAME_MACHINE}-unknown-mirbsd${UNAME_RELEASE}
	exit ;;
    alpha:OSF1:*:*)
	case $UNAME_RELEASE in
	*4.0)
		UNAME_RELEASE=`/usr/sbin/sizer -v | awk '{print $3}'`
		;;
	*5.*)
	        UNAME_RELEASE=`/usr/sbin/sizer -v | awk '{print $4}'`
		;;
	esac
	# According to Compaq, /usr/sbin/psrinfo has been available on
	# OSF/1 and Tru64 systems produced since 1995.  I hope that
	# covers most systems running today.  This code pipes the CPU
	# types through head -n 1, so we only detect the type of CPU 0.
	ALPHA_CPU_TYPE=`/usr/sbin/psrinfo -v | sed -n -e 's/^  The alpha \(.*\) processor.*$/\1/p' | head -n 1`
	case "$ALPHA_CPU_TYPE" in
	    "EV4 (21064)")
		UNAME_MACHINE="alpha" ;;
	    "EV4.5 (21064)")
		UNAME_MACHINE="alpha" ;;
	    "LCA4 (21066/21068)")
		UNAME_MACHINE="alpha" ;;
	    "EV5 (21164)")
		UNAME_MACHINE="alphaev5" ;;
	    "EV5.6 (21164A)")
		UNAME_MACHINE="alphaev56" ;;
	    "EV5.6 (21164PC)")
		UNAME_MACHINE="alphapca56" ;;
	    "EV5.7 (21164PC)")
		UNAME_MACHINE="alphapca57" ;;
	    "EV6 (21264)")
		UNAME_MACHINE="alphaev6" ;;
	    "EV6.7 (21264A)")
		UNAME_MACHINE="alphaev67" ;;
	    "EV6.8CB (21264C)")
		UNAME_MACHINE="alphaev68" ;;
	    "EV6.8AL (21264B)")
		UNAME_MACHINE="alphaev68" ;;
	    "EV6.8CX (21264D)")
		UNAME_MACHINE="alphaev68" ;;
	    "EV6.9A (21264/EV69A)")
		UNAME_MACHINE="alphaev69" ;;
	    "EV7 (21364)")
		UNAME_MACHINE="alphaev7" ;;
	    "EV7.9 (21364A)")
		UNAME_MACHINE="alphaev79" ;;
	esac
	# A Pn.n version is a patched version.
	# A Vn.n version is a released version.
	# A Tn.n version is a released field test version.
	# A Xn.n version is an unreleased experimental baselevel.
	# 1.2 uses "1.2" for uname -r.
	echo ${UNAME_MACHINE}-dec-osf`echo ${UNAME_RELEASE} | sed -e 's/^[PVTX]//' | tr 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 'abcdefghijklmnopqrstuvwxyz'`
	exit ;;
    Alpha\ *:Windows_NT*:*)
	# How do we know it's Interix rather than the generic POSIX subsystem?
	# Should we change UNAME_MACHINE based on the output of uname instead
	# of the specific Alpha model?
	echo alpha-pc-interix
	exit ;;
    21064:Windows_NT:50:3)
	echo alpha-dec-winnt3.5
	exit ;;
    Amiga*:UNIX_System_V:4.0:*)
	echo m68k-unknown-sysv4
	exit ;;
    *:[Aa]miga[Oo][Ss]:*:*)
	echo ${UNAME_MACHINE}-unknown-amigaos
	exit ;;
    *:[Mm]orph[Oo][Ss]:*:*)
	echo ${UNAME_MACHINE}-unknown-morphos
	exit ;;
    *:OS/390:*:*)
	echo i370-ibm-openedition
	exit ;;
    *:z/VM:*:*)
	echo s390-ibm-zvmoe
	exit ;;
    *:OS400:*:*)
        echo powerpc-ibm-os400
	exit ;;
    arm:RISC*:1.[012]*:*|arm:riscix:1.[012]*:*)
	echo arm-acorn-riscix${UNAME_RELEASE}
	exit ;;
    arm:riscos:*:*|arm:RISCOS:*:*)
	echo arm-unknown-riscos
	exit ;;
    SR2?01:HI-UX/MPP:*:* | SR8000:HI-UX/MPP:*:*)
	echo hppa1.1-hitachi-hiuxmpp
	exit ;;
    Pyramid*:OSx*:*:* | MIS*:OSx*:*:* | MIS*:SMP_DC-OSx*:*:*)
	# akee@wpdis03.wpafb.af.mil (Earle F. Ake) contributed MIS and NILE.
	if test "`(/bin/universe) 2>/dev/null`" = att ; then
		echo pyramid-pyramid-sysv3
	else
		echo pyramid-pyramid-bsd
	fi
	exit ;;
    NILE*:*:*:dcosx)
	echo pyramid-pyramid-svr4
	exit ;;
    DRS?6000:unix:4.0:6*)
	echo sparc-icl-nx6
	exit ;;
    DRS?6000:UNIX_SV:4.2*:7* | DRS?6000:isis:4.2*:7*)
	case `/usr/bin/uname -p` in
	    sparc) echo sparc-icl-nx7; exit ;;
	esac ;;
    sun4H:SunOS:5.*:*)
	echo sparc-hal-solaris2`echo ${UNAME_RELEASE}|sed -e 's/[^.]*//'`
	exit ;;
    sun4*:SunOS:5.*:* | tadpole*:SunOS:5.*:*)
	echo sparc-sun-solaris2`echo ${UNAME_RELEASE}|sed -e 's/[^.]*//'`
	exit ;;
    i86pc:SunOS:5.*:*)
	echo i386-pc-solaris2`echo ${UNAME_RELEASE}|sed -e 's/[^.]*//'`
	exit ;;
    sun4*:SunOS:6*:*)
	# According to config.sub, this is the proper way to canonicalize
	# SunOS6.  Hard to guess exactly what SunOS6 will be like, but
	# it's likely to be more like Solaris than SunOS4.
	echo sparc-sun-solaris3`echo ${UNAME_RELEASE}|sed -e 's/[^.]*//'`
	exit ;;
    sun4*:SunOS:*:*)
	case "`/usr/bin/arch -k`" in
	    Series*|S4*)
		UNAME_RELEASE=`uname -v`
		;;
	esac
	# Japanese Language versions have a version number like `4.1.3-JL'.
	echo sparc-sun-sunos`echo ${UNAME_RELEASE}|sed -e 's/-/_/'`
	exit ;;
    sun3*:SunOS:*:*)
	echo m68k-sun-sunos${UNAME_RELEASE}
	exit ;;
    sun*:*:4.2BSD:*)
	UNAME_RELEASE=`(sed 1q /etc/motd | awk '{print substr($5,1,3)}') 2>/dev/null`
	test "x${UNAME_RELEASE}" = "x" && UNAME_RELEASE=3
	case "`/bin/arch`" in
	    sun3)
		echo m68k-sun-sunos${UNAME_RELEASE}
		;;
	    sun4)
		echo sparc-sun-sunos${UNAME_RELEASE}
		;;
	esac
	exit ;;
    aushp:SunOS:*:*)
	echo sparc-auspex-sunos${UNAME_RELEASE}
	exit ;;
    # The situation for MiNT is a little confusing.  The machine name
    # can be virtually everything (everything which is not
    # "atarist" or "atariste" at least should have a processor
    # > m68000).  The system name ranges from "MiNT" over "FreeMiNT"
    # to the lowercase version "mint" (or "freemint").  Finally
    # the system name "TOS" denotes a system which is actually not
    # MiNT.  But MiNT is downward compatible to TOS, so this should
    # be no problem.
    atarist[e]:*MiNT:*:* | atarist[e]:*mint:*:* | atarist[e]:*TOS:*:*)
        echo m68k-atari-mint${UNAME_RELEASE}
	exit ;;
    atari*:*MiNT:*:* | atari*:*mint:*:* | atarist[e]:*TOS:*:*)
	echo m68k-atari-mint${UNAME_RELEASE}
        exit ;;
    *falcon*:*MiNT:*:* | *falcon*:*mint:*:* | *falcon*:*TOS:*:*)
        echo m68k-atari-mint${UNAME_RELEASE}
	exit ;;
    milan*:*MiNT:*:* | milan*:*mint:*:* | *milan*:*TOS:*:*)
        echo m68k-milan-mint${UNAME_RELEASE}
        exit ;;
    hades*:*MiNT:*:* | hades*:*mint:*:* | *hades*:*TOS:*:*)
        echo m68k-hades-mint${UNAME_RELEASE}
        exit ;;
    *:*MiNT:*:* | *:*mint:*:* | *:*TOS:*:*)
        echo m68k-unknown-mint${UNAME_RELEASE}
        exit ;;
    m68k:machten:*:*)
	echo m68k-apple-machten${UNAME_RELEASE}
	exit ;;
    powerpc:machten:*:*)
	echo powerpc-apple-machten${UNAME_RELEASE}
	exit ;;
    RISC*:Mach:*:*)
	echo mips-dec-mach_bsd4.3
	exit ;;
    RISC*:ULTRIX:*:*)
	echo mips-dec-ultrix${UNAME_RELEASE}
	exit ;;
    VAX*:ULTRIX*:*:*)
	echo vax-dec-ultrix${UNAME_RELEASE}
	exit ;;
    2020:CLIX:*:* | 2430:CLIX:*:*)
	echo clipper-intergraph-clix${UNAME_RELEASE}
	exit ;;
    mips:*:*:UMIPS | mips:*:*:RISCos)
	eval $set_cc_for_build
	sed 's/^	//' << EOF >$dummy.c
#ifdef __cplusplus
#include <stdio.h>  /* for printf() prototype */
	int main (int argc, char *argv[]) {
#else
	int main (argc, argv) int argc; char *argv[]; {
#endif
	#if defined (host_mips) && defined (MIPSEB)
	#if defined (SYSTYPE_SYSV)
	  printf ("mips-mips-riscos%ssysv\n", argv[1]); exit (0);
	#endif
	#if defined (SYSTYPE_SVR4)
	  printf ("mips-mips-riscos%ssvr4\n", argv[1]); exit (0);
	#endif
	#if defined (SYSTYPE_BSD43) || defined(SYSTYPE_BSD)
	  printf ("mips-mips-riscos%sbsd\n", argv[1]); exit (0);
	#endif
	#endif
	  exit (-1);
	}
EOF
	$CC_FOR_BUILD -o $dummy $dummy.c &&
	  dummyarg=`echo "${UNAME_RELEASE}" | sed -n 's/\([0-9]*\).*/\1/p'` &&
	  SYSTEM_NAME=`$dummy $dummyarg` &&
	    { echo "$SYSTEM_NAME"; exit; }
	echo mips-mips-riscos${UNAME_RELEASE}
	exit ;;
    Motorola:PowerMAX_OS:*:*)
	echo powerpc-motorola-powermax
	exit ;;
    Motorola:*:4.3:PL8-*)
	echo powerpc-harris-powermax
	exit ;;
    Night_Hawk:*:*:PowerMAX_OS | Synergy:PowerMAX_OS:*:*)
	echo powerpc-harris-powermax
	exit ;;
    Night_Hawk:Power_UNIX:*:*)
	echo powerpc-harris-powerunix
	exit ;;
    m88k:CX/UX:7*:*)
	echo m88k-harris-cxux7
	exit ;;
    m88k:*:4*:R4*)
	echo m88k-motorola-sysv4
	exit ;;
    m88k:*:3*:R3*)
	echo m88k-motorola-sysv3
	exit ;;
    AViiON:dgux:*:*)
        # DG/UX returns AViiON for all architectures
        UNAME_PROCESSOR=`/usr/bin/uname -p`
	if [ $UNAME_PROCESSOR = mc88100 ] || [ $UNAME_PROCESSOR = mc88110 ]
	then
	    if [ ${TARGET_BINARY_INTERFACE}x = m88kdguxelfx ] || \
	       [ ${TARGET_BINARY_INTERFACE}x = x ]
	    then
		echo m88k-dg-dgux${UNAME_RELEASE}
	    else
		echo m88k-dg-dguxbcs${UNAME_RELEASE}
	    fi
	else
	    echo i586-dg-dgux${UNAME_RELEASE}
	fi
 	exit ;;
    M88*:DolphinOS:*:*)	# DolphinOS (SVR3)
	echo m88k-dolphin-sysv3
	exit ;;
    M88*:*:R3*:*)
	# Delta 88k system running SVR3
	echo m88k-motorola-sysv3
	exit ;;
    XD88*:*:*:*) # Tektronix XD88 system running UTekV (SVR3)
	echo m88k-tektronix-sysv3
	exit ;;
    Tek43[0-9][0-9]:UTek:*:*) # Tektronix 4300 system running UTek (BSD)
	echo m68k-tektronix-bsd
	exit ;;
    *:IRIX*:*:*)
	echo mips-sgi-irix`echo ${UNAME_RELEASE}|sed -e 's/-/_/g'`
	exit ;;
    ????????:AIX?:[12].1:2)   # AIX 2.2.1 or AIX 2.1.1 is RT/PC AIX.
	echo romp-ibm-aix     # uname -m gives an 8 hex-code CPU id
	exit ;;               # Note that: echo "'`uname -s`'" gives 'AIX '
    i*86:AIX:*:*)
	echo i386-ibm-aix
	exit ;;
    ia64:AIX:*:*)
	if [ -x /usr/bin/oslevel ] ; then
		IBM_REV=`/usr/bin/oslevel`
	else
		IBM_REV=${UNAME_VERSION}.${UNAME_RELEASE}
	fi
	echo ${UNAME_MACHINE}-ibm-aix${IBM_REV}
	exit ;;
    *:AIX:2:3)
	if grep bos325 /usr/include/stdio.h >/dev/null 2>&1; then
		eval $set_cc_for_build
		sed 's/^		//' << EOF >$dummy.c
		#include <sys/systemcfg.h>

		main()
			{
			if (!__power_pc())
				exit(1);
			puts("powerpc-ibm-aix3.2.5");
			exit(0);
			}
EOF
		if $CC_FOR_BUILD -o $dummy $dummy.c && SYSTEM_NAME=`$dummy`
		then
			echo "$SYSTEM_NAME"
		else
			echo rs6000-ibm-aix3.2.5
		fi
	elif grep bos324 /usr/include/stdio.h >/dev/null 2>&1; then
		echo rs6000-ibm-aix3.2.4
	else
		echo rs6000-ibm-aix3.2
	fi
	exit ;;
    *:AIX:*:[45])
	IBM_CPU_ID=`/usr/sbin/lsdev -C -c processor -S available | sed 1q | awk '{ print $1 }'`
	if /usr/sbin/lsattr -El ${IBM_CPU_ID} | grep ' POWER' >/dev/null 2>&1; then
		IBM_ARCH=rs6000
	else
		IBM_ARCH=powerpc
	fi
	if [ -x /usr/bin/oslevel ] ; then
		IBM_REV=`/usr/bin/oslevel`
	else
		IBM_REV=${UNAME_VERSION}.${UNAME_RELEASE}
	fi
	echo ${IBM_ARCH}-ibm-aix${IBM_REV}
	exit ;;
    *:AIX:*:*)
	echo rs6000-ibm-aix
	exit ;;
    ibmrt:4.4BSD:*|romp-ibm:BSD:*)
	echo romp-ibm-bsd4.4
	exit ;;
    ibmrt:*BSD:*|romp-ibm:BSD:*)            # covers RT/PC BSD and
	echo romp-ibm-bsd${UNAME_RELEASE}   # 4.3 with uname added to
	exit ;;                             # report: romp-ibm BSD 4.3
    *:BOSX:*:*)
	echo rs6000-bull-bosx
	exit ;;
    DPX/2?00:B.O.S.:*:*)
	echo m68k-bull-sysv3
	exit ;;
    9000/[34]??:4.3bsd:1.*:*)
	echo m68k-hp-bsd
	exit ;;
    hp300:4.4BSD:*:* | 9000/[34]??:4.3bsd:2.*:*)
	echo m68k-hp-bsd4.4
	exit ;;
    9000/[34678]??:HP-UX:*:*)
	HPUX_REV=`echo ${UNAME_RELEASE}|sed -e 's/[^.]*.[0B]*//'`
	case "${UNAME_MACHINE}" in
	    9000/31? )            HP_ARCH=m68000 ;;
	    9000/[34]?? )         HP_ARCH=m68k ;;
	    9000/[678][0-9][0-9])
		if [ -x /usr/bin/getconf ]; then
		    sc_cpu_version=`/usr/bin/getconf SC_CPU_VERSION 2>/dev/null`
                    sc_kernel_bits=`/usr/bin/getconf SC_KERNEL_BITS 2>/dev/null`
                    case "${sc_cpu_version}" in
                      523) HP_ARCH="hppa1.0" ;; # CPU_PA_RISC1_0
                      528) HP_ARCH="hppa1.1" ;; # CPU_PA_RISC1_1
                      532)                      # CPU_PA_RISC2_0
                        case "${sc_kernel_bits}" in
                          32) HP_ARCH="hppa2.0n" ;;
                          64) HP_ARCH="hppa2.0w" ;;
			  '') HP_ARCH="hppa2.0" ;;   # HP-UX 10.20
                        esac ;;
                    esac
		fi
		if [ "${HP_ARCH}" = "" ]; then
		    eval $set_cc_for_build
		    sed 's/^              //' << EOF >$dummy.c

              #define _HPUX_SOURCE
              #include <stdlib.h>
              #include <unistd.h>

              int main ()
              {
              #if defined(_SC_KERNEL_BITS)
                  long bits = sysconf(_SC_KERNEL_BITS);
              #endif
                  long cpu  = sysconf (_SC_CPU_VERSION);

                  switch (cpu)
              	{
              	case CPU_PA_RISC1_0: puts ("hppa1.0"); break;
              	case CPU_PA_RISC1_1: puts ("hppa1.1"); break;
              	case CPU_PA_RISC2_0:
              #if defined(_SC_KERNEL_BITS)
              	    switch (bits)
              		{
              		case 64: puts ("hppa2.0w"); break;
              		case 32: puts ("hppa2.0n"); break;
              		default: puts ("hppa2.0"); break;
              		} break;
              #else  /* !defined(_SC_KERNEL_BITS) */
              	    puts ("hppa2.0"); break;
              #endif
              	default: puts ("hppa1.0"); break;
              	}
                  exit (0);
              }
EOF
		    (CCOPTS= $CC_FOR_BUILD -o $dummy $dummy.c 2>/dev/null) && HP_ARCH=`$dummy`
		    test -z "$HP_ARCH" && HP_ARCH=hppa
		fi ;;
	esac
	if [ ${HP_ARCH} = "hppa2.0w" ]
	then
	    eval $set_cc_for_build

	    # hppa2.0w-hp-hpux* has a 64-bit kernel and a compiler generating
	    # 32-bit code.  hppa64-hp-hpux* has the same kernel and a compiler
	    # generating 64-bit code.  GNU and HP use different nomenclature:
	    #
	    # $ CC_FOR_BUILD=cc ./config.guess
	    # => hppa2.0w-hp-hpux11.23
	    # $ CC_FOR_BUILD="cc +DA2.0w" ./config.guess
	    # => hppa64-hp-hpux11.23

	    if echo __LP64__ | (CCOPTS= $CC_FOR_BUILD -E - 2>/dev/null) |
		grep __LP64__ >/dev/null
	    then
		HP_ARCH="hppa2.0w"
	    else
		HP_ARCH="hppa64"
	    fi
	fi
	echo ${HP_ARCH}-hp-hpux${HPUX_REV}
	exit ;;
    ia64:HP-UX:*:*)
	HPUX_REV=`echo ${UNAME_RELEASE}|sed -e 's/[^.]*.[0B]*//'`
	echo ia64-hp-hpux${HPUX_REV}
	exit ;;
    3050*:HI-UX:*:*)
	eval $set_cc_for_build
	sed 's/^	//' << EOF >$dummy.c
	#include <unistd.h>
	int
	main ()
	{
	  long cpu = sysconf (_SC_CPU_VERSION);
	  /* The order matters, because CPU_IS_HP_MC68K erroneously returns
	     true for CPU_PA_RISC1_0.  CPU_IS_PA_RISC returns correct
	     results, however.  */
	  if (CPU_IS_PA_RISC (cpu))
	    {
	      switch (cpu)
		{
		  case CPU_PA_RISC1_0: puts ("hppa1.0-hitachi-hiuxwe2"); break;
		  case CPU_PA_RISC1_1: puts ("hppa1.1-hitachi-hiuxwe2"); break;
		  case CPU_PA_RISC2_0: puts ("hppa2.0-hitachi-hiuxwe2"); break;
		  default: puts ("hppa-hitachi-hiuxwe2"); break;
		}
	    }
	  else if (CPU_IS_HP_MC68K (cpu))
	    puts ("m68k-hitachi-hiuxwe2");
	  else puts ("unknown-hitachi-hiuxwe2");
	  exit (0);
	}
EOF
	$CC_FOR_BUILD -o $dummy $dummy.c && SYSTEM_NAME=`$dummy` &&
		{ echo "$SYSTEM_NAME"; exit; }
	echo unknown-hitachi-hiuxwe2
	exit ;;
    9000/7??:4.3bsd:*:* | 9000/8?[79]:4.3bsd:*:* )
	echo hppa1.1-hp-bsd
	exit ;;
    9000/8??:4.3bsd:*:*)
	echo hppa1.0-hp-bsd
	exit ;;
    *9??*:MPE/iX:*:* | *3000*:MPE/iX:*:*)
	echo hppa1.0-hp-mpeix
	exit ;;
    hp7??:OSF1:*:* | hp8?[79]:OSF1:*:* )
	echo hppa1.1-hp-osf
	exit ;;
    hp8??:OSF1:*:*)
	echo hppa1.0-hp-osf
	exit ;;
    i*86:OSF1:*:*)
	if [ -x /usr/sbin/sysversion ] ; then
	    echo ${UNAME_MACHINE}-unknown-osf1mk
	else
	    echo ${UNAME_MACHINE}-unknown-osf1
	fi
	exit ;;
    parisc*:Lites*:*:*)
	echo hppa1.1-hp-lites
	exit ;;
    C1*:ConvexOS:*:* | convex:ConvexOS:C1*:*)
	echo c1-convex-bsd
        exit ;;
    C2*:ConvexOS:*:* | convex:ConvexOS:C2*:*)
	if getsysinfo -f scalar_acc
	then echo c32-convex-bsd
	else echo c2-convex-bsd
	fi
        exit ;;
    C34*:ConvexOS:*:* | convex:ConvexOS:C34*:*)
	echo c34-convex-bsd
        exit ;;
    C38*:ConvexOS:*:* | convex:ConvexOS:C38*:*)
	echo c38-convex-bsd
        exit ;;
    C4*:ConvexOS:*:* | convex:ConvexOS:C4*:*)
	echo c4-convex-bsd
        exit ;;
    CRAY*Y-MP:*:*:*)
	echo ymp-cray-unicos${UNAME_RELEASE} | sed -e 's/\.[^.]*$/.X/'
	exit ;;
    CRAY*[A-Z]90:*:*:*)
	echo ${UNAME_MACHINE}-cray-unicos${UNAME_RELEASE} \
	| sed -e 's/CRAY.*\([A-Z]90\)/\1/' \
	      -e y/ABCDEFGHIJKLMNOPQRSTUVWXYZ/abcdefghijklmnopqrstuvwxyz/ \
	      -e 's/\.[^.]*$/.X/'
	exit ;;
    CRAY*TS:*:*:*)
	echo t90-cray-unicos${UNAME_RELEASE} | sed -e 's/\.[^.]*$/.X/'
	exit ;;
    CRAY*T3E:*:*:*)
	echo alphaev5-cray-unicosmk${UNAME_RELEASE} | sed -e 's/\.[^.]*$/.X/'
	exit ;;
    CRAY*SV1:*:*:*)
	echo sv1-cray-unicos${UNAME_RELEASE} | sed -e 's/\.[^.]*$/.X/'
	exit ;;
    *:UNICOS/mp:*:*)
	echo craynv-cray-unicosmp${UNAME_RELEASE} | sed -e 's/\.[^.]*$/.X/'
	exit ;;
    F30[01]:UNIX_System_V:*:* | F700:UNIX_System_V:*:*)
	FUJITSU_PROC=`uname -m | tr 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 'abcdefghijklmnopqrstuvwxyz'`
        FUJITSU_SYS=`uname -p | tr 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 'abcdefghijklmnopqrstuvwxyz' | sed -e 's/\///'`
        FUJITSU_REL=`echo ${UNAME_RELEASE} | sed -e 's/ /_/'`
        echo "${FUJITSU_PROC}-fujitsu-${FUJITSU_SYS}${FUJITSU_REL}"
        exit ;;
    5000:UNIX_System_V:4.*:*)
        FUJITSU_SYS=`uname -p | tr 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 'abcdefghijklmnopqrstuvwxyz' | sed -e 's/\///'`
        FUJITSU_REL=`echo ${UNAME_RELEASE} | tr 'ABCDEFGHIJKLMNOPQRSTUVWXYZ' 'abcdefghijklmnopqrstuvwxyz' | sed -e 's/ /_/'`
        echo "sparc-fujitsu-${FUJITSU_SYS}${FUJITSU_REL}"
	exit ;;
    i*86:BSD/386:*:* | i*86:BSD/OS:*:* | *:Ascend\ Embedded/OS:*:*)
	echo ${UNAME_MACHINE}-pc-bsdi${UNAME_RELEASE}
	exit ;;
    sparc*:BSD/OS:*:*)
	echo sparc-unknown-bsdi${UNAME_RELEASE}
	exit ;;
    *:BSD/OS:*:*)
	echo ${UNAME_MACHINE}-unknown-bsdi${UNAME_RELEASE}
	exit ;;
    *:FreeBSD:*:*)
	case ${UNAME_MACHINE} in
	    pc98)
		echo i386-unknown-freebsd`echo ${UNAME_RELEASE}|sed -e 's/[-(].*//'` ;;
	    amd64)
		echo x86_64-unknown-freebsd`echo ${UNAME_RELEASE}|sed -e 's/[-(].*//'` ;;
	    *)
		echo ${UNAME_MACHINE}-unknown-freebsd`echo ${UNAME_RELEASE}|sed -e 's/[-(].*//'` ;;
	esac
	exit ;;
    i*:CYGWIN*:*)
	echo ${UNAME_MACHINE}-pc-cygwin
	exit ;;
    i*:MINGW*:*)
	echo ${UNAME_MACHINE}-pc-mingw32
	exit ;;
    i*:windows32*:*)
    	# uname -m includes "-pc" on this system.
    	echo ${UNAME_MACHINE}-mingw32
	exit ;;
    i*:PW*:*)
	echo ${UNAME_MACHINE}-pc-pw32
	exit ;;
    x86:Interix*:[3456]*)
	echo i586-pc-interix${UNAME_RELEASE}
	exit ;;
    EM64T:Interix*:[3456]*)
	echo x86_64-unknown-interix${UNAME_RELEASE}
	exit ;;
    [345]86:Windows_95:* | [345]86:Windows_98:* | [345]86:Windows_NT:*)
	echo i${UNAME_MACHINE}-pc-mks
	exit ;;
    i*:Windows_NT*:* | Pentium*:Windows_NT*:*)
	# How do we know it's Interix rather than the generic POSIX subsystem?
	# It also conflicts with pre-2.0 versions of AT&T UWIN. Should we
	# UNAME_MACHINE based on the output of uname instead of i386?
	echo i586-pc-interix
	exit ;;
    i*:UWIN*:*)
	echo ${UNAME_MACHINE}-pc-uwin
	exit ;;
    amd64:CYGWIN*:*:* | x86_64:CYGWIN*:*:*)
	echo x86_64-unknown-cygwin
	exit ;;
    p*:CYGWIN*:*)
	echo powerpcle-unknown-cygwin
	exit ;;
    prep*:SunOS:5.*:*)
	echo powerpcle-unknown-solaris2`echo ${UNAME_RELEASE}|sed -e 's/[^.]*//'`
	exit ;;
    *:GNU:*:*)
	# the GNU system
	echo `echo ${UNAME_MACHINE}|sed -e 's,[-/].*$,,'`-unknown-gnu`echo ${UNAME_RELEASE}|sed -e 's,/.*$,,'`
	exit ;;
    *:GNU/*:*:*)
	# other systems with GNU libc and userland
	echo ${UNAME_MACHINE}-unknown-`echo ${UNAME_SYSTEM} | sed 's,^[^/]*/,,' | tr '[A-Z]' '[a-z]'``echo ${UNAME_RELEASE}|sed -e 's/[-(].*//'`-gnu
	exit ;;
    i*86:Minix:*:*)
	echo ${UNAME_MACHINE}-pc-minix
	exit ;;
    arm*:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    avr32*:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    cris:Linux:*:*)
	echo cris-axis-linux-${LIBC}
	exit ;;
    crisv32:Linux:*:*)
	echo crisv32-axis-linux-${LIBC}
	exit ;;
    frv:Linux:*:*)
    	echo frv-unknown-linux-${LIBC}
	exit ;;
    ia64:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    m32r*:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    m68*:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    mips:Linux:*:*)
	eval $set_cc_for_build
	sed 's/^	//' << EOF >$dummy.c
	#undef CPU
	#undef mips
	#undef mipsel
	#if defined(__MIPSEL__) || defined(__MIPSEL) || defined(_MIPSEL) || defined(MIPSEL)
	CPU=mipsel
	#else
	#if defined(__MIPSEB__) || defined(__MIPSEB) || defined(_MIPSEB) || defined(MIPSEB)
	CPU=mips
	#else
	CPU=
	#endif
	#endif
EOF
	eval "`$CC_FOR_BUILD -E $dummy.c 2>/dev/null | sed -n '
	    /^CPU/{
		s: ::g
		p
	    }'`"
	test x"${CPU}" != x && { echo "${CPU}-unknown-linux-${LIBC}"; exit; }
	;;
    mips64:Linux:*:*)
	eval $set_cc_for_build
	sed 's/^	//' << EOF >$dummy.c
	#undef CPU
	#undef mips64
	#undef mips64el
	#if defined(__MIPSEL__) || defined(__MIPSEL) || defined(_MIPSEL) || defined(MIPSEL)
	CPU=mips64el
	#else
	#if defined(__MIPSEB__) || defined(__MIPSEB) || defined(_MIPSEB) || defined(MIPSEB)
	CPU=mips64
	#else
	CPU=
	#endif
	#endif
EOF
	eval "`$CC_FOR_BUILD -E $dummy.c 2>/dev/null | sed -n '
	    /^CPU/{
		s: ::g
		p
	    }'`"
	test x"${CPU}" != x && { echo "${CPU}-unknown-linux-${LIBC}"; exit; }
	;;
    or32:Linux:*:*)
	echo or32-unknown-linux-${LIBC}
	exit ;;
    ppc:Linux:*:*)
	echo powerpc-unknown-linux-${LIBC}
	exit ;;
    ppc64:Linux:*:*)
	echo powerpc64-unknown-linux-${LIBC}
	exit ;;
    alpha:Linux:*:*)
	case `sed -n '/^cpu model/s/^.*: \(.*\)/\1/p' < /proc/cpuinfo` in
	  EV5)   UNAME_MACHINE=alphaev5 ;;
	  EV56)  UNAME_MACHINE=alphaev56 ;;
	  PCA56) UNAME_MACHINE=alphapca56 ;;
	  PCA57) UNAME_MACHINE=alphapca56 ;;
	  EV6)   UNAME_MACHINE=alphaev6 ;;
	  EV67)  UNAME_MACHINE=alphaev67 ;;
	  EV68*) UNAME_MACHINE=alphaev68 ;;
        esac
	objdump --private-headers /bin/sh | grep ld.so.1 >/dev/null
	if test "$?" = 0 ; then LIBC="gnulibc1" ; fi
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    parisc:Linux:*:* | hppa:Linux:*:*)
	# Look for CPU level
	case `grep '^cpu[^a-z]*:' /proc/cpuinfo 2>/dev/null | cut -d' ' -f2` in
	  PA7*) echo hppa1.1-unknown-linux-${LIBC} ;;
	  PA8*) echo hppa2.0-unknown-linux-${LIBC} ;;
	  *)    echo hppa-unknown-linux-${LIBC} ;;
	esac
	exit ;;
    parisc64:Linux:*:* | hppa64:Linux:*:*)
	echo hppa64-unknown-linux-${LIBC}
	exit ;;
    s390:Linux:*:* | s390x:Linux:*:*)
	echo ${UNAME_MACHINE}-ibm-linux
	exit ;;
    sh64*:Linux:*:*)
    	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    sh*:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    sparc:Linux:*:* | sparc64:Linux:*:*)
	echo ${UNAME_MACHINE}-unknown-linux-${LIBC}
	exit ;;
    vax:Linux:*:*)
	echo ${UNAME_MACHINE}-dec-linux-${LIBC}
	exit ;;
    x86_64:Linux:*:*)
	echo x86_64-unknown-linux-${LIBC}
	exit ;;
    i*86:Linux:*:*)
	# The BFD linker knows what the default object file format is, so
	# first see if it will tell us. cd to the root directory to prevent
	# problems with other programs or directories called `ld' in the path.
	# Set LC_ALL=C to ensure ld outputs messages in English.
	ld_supported_targets=`cd /; LC_ALL=C ld --help 2>&1 \
			 | sed -ne '/supported targets:/!d
				    s/[ 	][ 	]*/ /g
				    s/.*supported targets: *//
				    s/ .*//
				    p'`
        case "$ld_supported_targets" in
	  elf32-i386)
		TENTATIVE="${UNAME_MACHINE}-pc-linux-${LIBC}"
		;;
	  a.out-i386-linux)
		echo "${UNAME_MACHINE}-pc-linux-${LIBC}aout"
		exit ;;
	  coff-i386)
		echo "${UNAME_MACHINE}-pc-linux-${LIBC}coff"
		exit ;;
	  "")
		# Either a pre-BFD a.out linker (linux-gnuoldld) or
		# one that does not give us useful --help.
		echo "${UNAME_MACHINE}-pc-linux-${LIBC}oldld"
		exit ;;
	esac
	# This should get integrated into the C code below, but now we hack
	if [ "$LIBC" != "gnu" ] ; then echo "$TENTATIVE" && exit 0 ; fi
	# Determine whether the default compiler is a.out or elf
	eval $set_cc_for_build
	sed 's/^	//' << EOF >$dummy.c
	#include <features.h>
	#ifdef __ELF__
	# ifdef __GLIBC__
	#  if __GLIBC__ >= 2
	LIBC=gnu
	#  else
	LIBC=gnulibc1
	#  endif
	# else
	LIBC=gnulibc1
	# endif
	#else
	#if defined(__INTEL_COMPILER) || defined(__PGI) || defined(__SUNPRO_C) || defined(__SUNPRO_CC)
	LIBC=gnu
	#else
	LIBC=gnuaout
	#endif
	#endif
	#ifdef __dietlibc__
	LIBC=dietlibc
	#endif
EOF
	eval "`$CC_FOR_BUILD -E $dummy.c 2>/dev/null | sed -n '
	    /^LIBC/{
		s: ::g
		p
	    }'`"
	test x"${LIBC}" != x && {
		echo "${UNAME_MACHINE}-pc-linux-${LIBC}"
		exit
	}
	test x"${TENTATIVE}" != x && { echo "${TENTATIVE}"; exit; }
	;;
    i*86:DYNIX/ptx:4*:*)
	# ptx 4.0 does uname -s correctly, with DYNIX/ptx in there.
	# earlier versions are messed up and put the nodename in both
	# sysname and nodename.
	echo i386-sequent-sysv4
	exit ;;
    i*86:UNIX_SV:4.2MP:2.*)
        # Unixware is an offshoot of SVR4, but it has its own version
        # number series starting with 2...
        # I am not positive that other SVR4 systems won't match this,
	# I just have to hope.  -- rms.
        # Use sysv4.2uw... so that sysv4* matches it.
	echo ${UNAME_MACHINE}-pc-sysv4.2uw${UNAME_VERSION}
	exit ;;
    i*86:OS/2:*:*)
	# If we were able to find `uname', then EMX Unix compatibility
	# is probably installed.
	echo ${UNAME_MACHINE}-pc-os2-emx
	exit ;;
    i*86:XTS-300:*:STOP)
	echo ${UNAME_MACHINE}-unknown-stop
	exit ;;
    i*86:atheos:*:*)
	echo ${UNAME_MACHINE}-unknown-atheos
	exit ;;
    i*86:syllable:*:*)
	echo ${UNAME_MACHINE}-pc-syllable
	exit ;;
    i*86:LynxOS:2.*:* | i*86:LynxOS:3.[01]*:* | i*86:LynxOS:4.0*:*)
	echo i386-unknown-lynxos${UNAME_RELEASE}
	exit ;;
    i*86:*DOS:*:*)
	echo ${UNAME_MACHINE}-pc-msdosdjgpp
	exit ;;
    i*86:*:4.*:* | i*86:SYSTEM_V:4.*:*)
	UNAME_REL=`echo ${UNAME_RELEASE} | sed 's/\/MP$//'`
	if grep Novell /usr/include/link.h >/dev/null 2>/dev/null; then
		echo ${UNAME_MACHINE}-univel-sysv${UNAME_REL}
	else
		echo ${UNAME_MACHINE}-pc-sysv${UNAME_REL}
	fi
	exit ;;
    i*86:*:5:[678]*)
    	# UnixWare 7.x, OpenUNIX and OpenServer 6.
	case `/bin/uname -X | grep "^Machine"` in
	    *486*)	     UNAME_MACHINE=i486 ;;
	    *Pentium)	     UNAME_MACHINE=i586 ;;
	    *Pent*|*Celeron) UNAME_MACHINE=i686 ;;
	esac
	echo ${UNAME_MACHINE}-unknown-sysv${UNAME_RELEASE}${UNAME_SYSTEM}${UNAME_VERSION}
	exit ;;
    i*86:*:3.2:*)
	if test -f /usr/options/cb.name; then
		UNAME_REL=`sed -n 's/.*Version //p' </usr/options/cb.name`
		echo ${UNAME_MACHINE}-pc-isc$UNAME_REL
	elif /bin/uname -X 2>/dev/null >/dev/null ; then
		UNAME_REL=`(/bin/uname -X|grep Release|sed -e 's/.*= //')`
		(/bin/uname -X|grep i80486 >/dev/null) && UNAME_MACHINE=i486
		(/bin/uname -X|grep '^Machine.*Pentium' >/dev/null) \
			&& UNAME_MACHINE=i586
		(/bin/uname -X|grep '^Machine.*Pent *II' >/dev/null) \
			&& UNAME_MACHINE=i686
		(/bin/uname -X|grep '^Machine.*Pentium Pro' >/dev/null) \
			&& UNAME_MACHINE=i686
		echo ${UNAME_MACHINE}-pc-sco$UNAME_REL
	else
		echo ${UNAME_MACHINE}-pc-sysv32
	fi
	exit ;;
    pc:*:*:*)
	# Left here for compatibility:
        # uname -m prints for DJGPP always 'pc', but it prints nothing about
        # the processor, so we play safe by assuming i386.
	echo i386-pc-msdosdjgpp
        exit ;;
    Intel:Mach:3*:*)
	echo i386-pc-mach3
	exit ;;
    paragon:*:*:*)
	echo i860-intel-osf1
	exit ;;
    i860:*:4.*:*) # i860-SVR4
	if grep Stardent /usr/include/sys/uadmin.h >/dev/null 2>&1 ; then
	  echo i860-stardent-sysv${UNAME_RELEASE} # Stardent Vistra i860-SVR4
	else # Add other i860-SVR4 vendors below as they are discovered.
	  echo i860-unknown-sysv${UNAME_RELEASE}  # Unknown i860-SVR4
	fi
	exit ;;
    mini*:CTIX:SYS*5:*)
	# "miniframe"
	echo m68010-convergent-sysv
	exit ;;
    mc68k:UNIX:SYSTEM5:3.51m)
	echo m68k-convergent-sysv
	exit ;;
    M680?0:D-NIX:5.3:*)
	echo m68k-diab-dnix
	exit ;;
    M68*:*:R3V[5678]*:*)
	test -r /sysV68 && { echo 'm68k-motorola-sysv'; exit; } ;;
    3[345]??:*:4.0:3.0 | 3[34]??A:*:4.0:3.0 | 3[34]??,*:*:4.0:3.0 | 3[34]??/*:*:4.0:3.0 | 4400:*:4.0:3.0 | 4850:*:4.0:3.0 | SKA40:*:4.0:3.0 | SDS2:*:4.0:3.0 | SHG2:*:4.0:3.0 | S7501*:*:4.0:3.0)
	OS_REL=''
	test -r /etc/.relid \
	&& OS_REL=.`sed -n 's/[^ ]* [^ ]* \([0-9][0-9]\).*/\1/p' < /etc/.relid`
	/bin/uname -p 2>/dev/null | grep 86 >/dev/null \
	  && { echo i486-ncr-sysv4.3${OS_REL}; exit; }
	/bin/uname -p 2>/dev/null | /bin/grep entium >/dev/null \
	  && { echo i586-ncr-sysv4.3${OS_REL}; exit; } ;;
    3[34]??:*:4.0:* | 3[34]??,*:*:4.0:*)
        /bin/uname -p 2>/dev/null | grep 86 >/dev/null \
          && { echo i486-ncr-sysv4; exit; } ;;
    m68*:LynxOS:2.*:* | m68*:LynxOS:3.0*:*)
	echo m68k-unknown-lynxos${UNAME_RELEASE}
	exit ;;
    mc68030:UNIX_System_V:4.*:*)
	echo m68k-atari-sysv4
	exit ;;
    TSUNAMI:LynxOS:2.*:*)
	echo sparc-unknown-lynxos${UNAME_RELEASE}
	exit ;;
    rs6000:LynxOS:2.*:*)
	echo rs6000-unknown-lynxos${UNAME_RELEASE}
	exit ;;
    PowerPC:LynxOS:2.*:* | PowerPC:LynxOS:3.[01]*:* | PowerPC:LynxOS:4.0*:*)
	echo powerpc-unknown-lynxos${UNAME_RELEASE}
	exit ;;
    SM[BE]S:UNIX_SV:*:*)
	echo mips-dde-sysv${UNAME_RELEASE}
	exit ;;
    RM*:ReliantUNIX-*:*:*)
	echo mips-sni-sysv4
	exit ;;
    RM*:SINIX-*:*:*)
	echo mips-sni-sysv4
	exit ;;
    *:SINIX-*:*:*)
	if uname -p 2>/dev/null >/dev/null ; then
		UNAME_MACHINE=`(uname -p) 2>/dev/null`
		echo ${UNAME_MACHINE}-sni-sysv4
	else
		echo ns32k-sni-sysv
	fi
	exit ;;
    PENTIUM:*:4.0*:*) # Unisys `ClearPath HMP IX 4000' SVR4/MP effort
                      # says <Richard.M.Bartel@ccMail.Census.GOV>
        echo i586-unisys-sysv4
        exit ;;
    *:UNIX_System_V:4*:FTX*)
	# From Gerald Hewes <hewes@openmarket.com>.
	# How about differentiating between stratus architectures? -djm
	echo hppa1.1-stratus-sysv4
	exit ;;
    *:*:*:FTX*)
	# From seanf@swdc.stratus.com.
	echo i860-stratus-sysv4
	exit ;;
    i*86:VOS:*:*)
	# From Paul.Green@stratus.com.
	echo ${UNAME_MACHINE}-stratus-vos
	exit ;;
    *:VOS:*:*)
	# From Paul.Green@stratus.com.
	echo hppa1.1-stratus-vos
	exit ;;
    mc68*:A/UX:*:*)
	echo m68k-apple-aux${UNAME_RELEASE}
	exit ;;
    news*:NEWS-OS:6*:*)
	echo mips-sony-newsos6
	exit ;;
    R[34]000:*System_V*:*:* | R4000:UNIX_SYSV:*:* | R*000:UNIX_SV:*:*)
	if [ -d /usr/nec ]; then
	        echo mips-nec-sysv${UNAME_RELEASE}
	else
	        echo mips-unknown-sysv${UNAME_RELEASE}
	fi
        exit ;;
    BeBox:BeOS:*:*)	# BeOS running on hardware made by Be, PPC only.
	echo powerpc-be-beos
	exit ;;
    BeMac:BeOS:*:*)	# BeOS running on Mac or Mac clone, PPC only.
	echo powerpc-apple-beos
	exit ;;
    BePC:BeOS:*:*)	# BeOS running on Intel PC compatible.
	echo i586-pc-beos
	exit ;;
    SX-4:SUPER-UX:*:*)
	echo sx4-nec-superux${UNAME_RELEASE}
	exit ;;
    SX-5:SUPER-UX:*:*)
	echo sx5-nec-superux${UNAME_RELEASE}
	exit ;;
    SX-6:SUPER-UX:*:*)
	echo sx6-nec-superux${UNAME_RELEASE}
	exit ;;
    Power*:Rhapsody:*:*)
	echo powerpc-apple-rhapsody${UNAME_RELEASE}
	exit ;;
    *:Rhapsody:*:*)
	echo ${UNAME_MACHINE}-apple-rhapsody${UNAME_RELEASE}
	exit ;;
    *:Darwin:*:*)
	UNAME_PROCESSOR=`uname -p` || UNAME_PROCESSOR=unknown
	case $UNAME_PROCESSOR in
	    unknown) UNAME_PROCESSOR=powerpc ;;
	esac
	echo ${UNAME_PROCESSOR}-apple-darwin${UNAME_RELEASE}
	exit ;;
    *:procnto*:*:* | *:QNX:[0123456789]*:*)
	UNAME_PROCESSOR=`uname -p`
	if test "$UNAME_PROCESSOR" = "x86"; then
		UNAME_PROCESSOR=i386
		UNAME_MACHINE=pc
	fi
	echo ${UNAME_PROCESSOR}-${UNAME_MACHINE}-nto-qnx${UNAME_RELEASE}
	exit ;;
    *:QNX:*:4*)
	echo i386-pc-qnx
	exit ;;
    NSE-?:NONSTOP_KERNEL:*:*)
	echo nse-tandem-nsk${UNAME_RELEASE}
	exit ;;
    NSR-?:NONSTOP_KERNEL:*:*)
	echo nsr-tandem-nsk${UNAME_RELEASE}
	exit ;;
    *:NonStop-UX:*:*)
	echo mips-compaq-nonstopux
	exit ;;
    BS2000:POSIX*:*:*)
	echo bs2000-siemens-sysv
	exit ;;
    DS/*:UNIX_System_V:*:*)
	echo ${UNAME_MACHINE}-${UNAME_SYSTEM}-${UNAME_RELEASE}
	exit ;;
    *:Plan9:*:*)
	# "uname -m" is not consistent, so use $cputype instead. 386
	# is converted to i386 for consistency with other x86
	# operating systems.
	if test "$cputype" = "386"; then
	    UNAME_MACHINE=i386
	else
	    UNAME_MACHINE="$cputype"
	fi
	echo ${UNAME_MACHINE}-unknown-plan9
	exit ;;
    *:TOPS-10:*:*)
	echo pdp10-unknown-tops10
	exit ;;
    *:TENEX:*:*)
	echo pdp10-unknown-tenex
	exit ;;
    KS10:TOPS-20:*:* | KL10:TOPS-20:*:* | TYPE4:TOPS-20:*:*)
	echo pdp10-dec-tops20
	exit ;;
    XKL-1:TOPS-20:*:* | TYPE5:TOPS-20:*:*)
	echo pdp10-xkl-tops20
	exit ;;
    *:TOPS-20:*:*)
	echo pdp10-unknown-tops20
	exit ;;
    *:ITS:*:*)
	echo pdp10-unknown-its
	exit ;;
    SEI:*:*:SEIUX)
        echo mips-sei-seiux${UNAME_RELEASE}
	exit ;;
    *:DragonFly:*:*)
	echo ${UNAME_MACHINE}-unknown-dragonfly`echo ${UNAME_RELEASE}|sed -e 's/[-(].*//'`
	exit ;;
    *:*VMS:*:*)
    	UNAME_MACHINE=`(uname -p) 2>/dev/null`
	case "${UNAME_MACHINE}" in
	    A*) echo alpha-dec-vms ; exit ;;
	    I*) echo ia64-dec-vms ; exit ;;
	    V*) echo vax-dec-vms ; exit ;;
	esac ;;
    *:XENIX:*:SysV)
	echo i386-pc-xenix
	exit ;;
    i*86:skyos:*:*)
	echo ${UNAME_MACHINE}-pc-skyos`echo ${UNAME_RELEASE}` | sed -e 's/ .*$//'
	exit ;;
    i*86:rdos:*:*)
	echo ${UNAME_MACHINE}-pc-rdos
	exit ;;
esac

#echo '(No uname command or uname output not recognized.)' 1>&2
#echo "${UNAME_MACHINE}:${UNAME_SYSTEM}:${UNAME_RELEASE}:${UNAME_VERSION}" 1>&2

eval $set_cc_for_build
cat >$dummy.c <<EOF
#ifdef _SEQUENT_
# include <sys/types.h>
# include <sys/utsname.h>
#endif
main ()
{
#if defined (sony)
#if defined (MIPSEB)
  /* BFD wants "bsd" instead of "newsos".  Perhaps BFD should be changed,
     I don't know....  */
  printf ("mips-sony-bsd\n"); exit (0);
#else
#include <sys/param.h>
  printf ("m68k-sony-newsos%s\n",
#ifdef NEWSOS4
          "4"
#else
	  ""
#endif
         ); exit (0);
#endif
#endif

#if defined (__arm) && defined (__acorn) && defined (__unix)
  printf ("arm-acorn-riscix\n"); exit (0);
#endif

#if defined (hp300) && !defined (hpux)
  printf ("m68k-hp-bsd\n"); exit (0);
#endif

#if defined (NeXT)
#if !defined (__ARCHITECTURE__)
#define __ARCHITECTURE__ "m68k"
#endif
  int version;
  version=`(hostinfo | sed -n 's/.*NeXT Mach \([0-9]*\).*/\1/p') 2>/dev/null`;
  if (version < 4)
    printf ("%s-next-nextstep%d\n", __ARCHITECTURE__, version);
  else
    printf ("%s-next-openstep%d\n", __ARCHITECTURE__, version);
  exit (0);
#endif

#if defined (MULTIMAX) || defined (n16)
#if defined (UMAXV)
  printf ("ns32k-encore-sysv\n"); exit (0);
#else
#if defined (CMU)
  printf ("ns32k-encore-mach\n"); exit (0);
#else
  printf ("ns32k-encore-bsd\n"); exit (0);
#endif
#endif
#endif

#if defined (__386BSD__)
  printf ("i386-pc-bsd\n"); exit (0);
#endif

#if defined (sequent)
#if defined (i386)
  printf ("i386-sequent-dynix\n"); exit (0);
#endif
#if defined (ns32000)
  printf ("ns32k-sequent-dynix\n"); exit (0);
#endif
#endif

#if defined (_SEQUENT_)
    struct utsname un;

    uname(&un);

    if (strncmp(un.version, "V2", 2) == 0) {
	printf ("i386-sequent-ptx2\n"); exit (0);
    }
    if (strncmp(un.version, "V1", 2) == 0) { /* XXX is V1 correct? */
	printf ("i386-sequent-ptx1\n"); exit (0);
    }
    printf ("i386-sequent-ptx\n"); exit (0);

#endif

#if defined (vax)
# if !defined (ultrix)
#  include <sys/param.h>
#  if defined (BSD)
#   if BSD == 43
      printf ("vax-dec-bsd4.3\n"); exit (0);
#   else
#    if BSD == 199006
      printf ("vax-dec-bsd4.3reno\n"); exit (0);
#    else
      printf ("vax-dec-bsd\n"); exit (0);
#    endif
#   endif
#  else
    printf ("vax-dec-bsd\n"); exit (0);
#  endif
# else
    printf ("vax-dec-ultrix\n"); exit (0);
# endif
#endif

#if defined (alliant) && defined (i860)
  printf ("i860-alliant-bsd\n"); exit (0);
#endif

  exit (1);
}
EOF

$CC_FOR_BUILD -o $dummy $dummy.c 2>/dev/null && SYSTEM_NAME=`$dummy` &&
	{ echo "$SYSTEM_NAME"; exit; }

# Apollos put the system type in the environment.

test -d /usr/apollo && { echo ${ISP}-apollo-${SYSTYPE}; exit; }

# Convex versions that predate uname can use getsysinfo(1)

if [ -x /usr/convex/getsysinfo ]
then
    case `getsysinfo -f cpu_type` in
    c1*)
	echo c1-convex-bsd
	exit ;;
    c2*)
	if getsysinfo -f scalar_acc
	then echo c32-convex-bsd
	else echo c2-convex-bsd
	fi
	exit ;;
    c34*)
	echo c34-convex-bsd
	exit ;;
    c38*)
	echo c38-convex-bsd
	exit ;;
    c4*)
	echo c4-convex-bsd
	exit ;;
    esac
fi

cat >&2 <<EOF
$0: unable to guess system type

This script, last modified $timestamp, has failed to recognize
the operating system you are using. It is advised that you
download the most up to date version of the config scripts from

  http://savannah.gnu.org/cgi-bin/viewcvs/*checkout*/config/config/config.guess
and
  http://savannah.gnu.org/cgi-bin/viewcvs/*checkout*/config/config/config.sub

If the version you run ($0) is already up to date, please
send the following data and any information you think might be
pertinent to <config-patches@gnu.org> in order to provide the needed
information to handle your system.

config.guess timestamp = $timestamp

uname -m = `(uname -m) 2>/dev/null || echo unknown`
uname -r = `(uname -r) 2>/dev/null || echo unknown`
uname -s = `(uname -s) 2>/dev/null || echo unknown`
uname -v = `(uname -v) 2>/dev/null || echo unknown`

/usr/bin/uname -p = `(/usr/bin/uname -p) 2>/dev/null`
/bin/uname -X     = `(/bin/uname -X) 2>/dev/null`

hostinfo               = `(hostinfo) 2>/dev/null`
/bin/universe          = `(/bin/universe) 2>/dev/null`
/usr/bin/arch -k       = `(/usr/bin/arch -k) 2>/dev/null`
/bin/arch              = `(/bin/arch) 2>/dev/null`
/usr/bin/oslevel       = `(/usr/bin/oslevel) 2>/dev/null`
/usr/convex/getsysinfo = `(/usr/convex/getsysinfo) 2>/dev/null`

UNAME_MACHINE = ${UNAME_MACHINE}
UNAME_RELEASE = ${UNAME_RELEASE}
UNAME_SYSTEM  = ${UNAME_SYSTEM}
UNAME_VERSION = ${UNAME_VERSION}
EOF

exit 1

# Local variables:
# eval: (add-hook 'write-file-hooks 'time-stamp)
# time-stamp-start: "timestamp='"
# time-stamp-format: "%:y-%02m-%02d"
# time-stamp-end: "'"
# End:










FC++-1.0/config.sub


#! /bin/sh
# Configuration validation subroutine script.
#   Copyright (C) 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
#   2000, 2001, 2002, 2003, 2004, 2005, 2006 Free Software Foundation,
#   Inc.

timestamp='2006-07-02'

# This file is (in principle) common to ALL GNU software.
# The presence of a machine in this file suggests that SOME GNU software
# can handle that machine.  It does not imply ALL GNU software can.
#
# This file is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2 of the License, or
# (at your option) any later version.
#
# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street - Fifth Floor, Boston, MA
# 02110-1301, USA.
#
# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.


# Please send patches to <config-patches@gnu.org>.  Submit a context
# diff and a properly formatted ChangeLog entry.
#
# Configuration subroutine to validate and canonicalize a configuration type.
# Supply the specified configuration type as an argument.
# If it is invalid, we print an error message on stderr and exit with code 1.
# Otherwise, we print the canonical config type on stdout and succeed.

# This file is supposed to be the same for all GNU packages
# and recognize all the CPU types, system types and aliases
# that are meaningful with *any* GNU software.
# Each package is responsible for reporting which valid configurations
# it does not support.  The user should be able to distinguish
# a failure to support a valid configuration from a meaningless
# configuration.

# The goal of this file is to map all the various variations of a given
# machine specification into a single specification in the form:
#	CPU_TYPE-MANUFACTURER-OPERATING_SYSTEM
# or in some cases, the newer four-part form:
#	CPU_TYPE-MANUFACTURER-KERNEL-OPERATING_SYSTEM
# It is wrong to echo any other type of specification.

me=`echo "$0" | sed -e 's,.*/,,'`

usage="\
Usage: $0 [OPTION] CPU-MFR-OPSYS
       $0 [OPTION] ALIAS

Canonicalize a configuration name.

Operation modes:
  -h, --help         print this help, then exit
  -t, --time-stamp   print date of last modification, then exit
  -v, --version      print version number, then exit

Report bugs and patches to <config-patches@gnu.org>."

version="\
GNU config.sub ($timestamp)

Copyright (C) 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005
Free Software Foundation, Inc.

This is free software; see the source for copying conditions.  There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE."

help="
Try \`$me --help' for more information."

# Parse command line
while test $# -gt 0 ; do
  case $1 in
    --time-stamp | --time* | -t )
       echo "$timestamp" ; exit ;;
    --version | -v )
       echo "$version" ; exit ;;
    --help | --h* | -h )
       echo "$usage"; exit ;;
    -- )     # Stop option processing
       shift; break ;;
    - )	# Use stdin as input.
       break ;;
    -* )
       echo "$me: invalid option $1$help"
       exit 1 ;;

    *local*)
       # First pass through any local machine types.
       echo $1
       exit ;;

    * )
       break ;;
  esac
done

case $# in
 0) echo "$me: missing argument$help" >&2
    exit 1;;
 1) ;;
 *) echo "$me: too many arguments$help" >&2
    exit 1;;
esac

# Separate what the user gave into CPU-COMPANY and OS or KERNEL-OS (if any).
# Here we must recognize all the valid KERNEL-OS combinations.
maybe_os=`echo $1 | sed 's/^\(.*\)-\([^-]*-[^-]*\)$/\2/'`
case $maybe_os in
  nto-qnx* | linux-gnu* | linux-dietlibc | linux-newlib* | linux-uclibc* | \
  uclinux-uclibc* | uclinux-gnu* | kfreebsd*-gnu* | knetbsd*-gnu* | netbsd*-gnu* | \
  storm-chaos* | os2-emx* | rtmk-nova*)
    os=-$maybe_os
    basic_machine=`echo $1 | sed 's/^\(.*\)-\([^-]*-[^-]*\)$/\1/'`
    ;;
  *)
    basic_machine=`echo $1 | sed 's/-[^-]*$//'`
    if [ $basic_machine != $1 ]
    then os=`echo $1 | sed 's/.*-/-/'`
    else os=; fi
    ;;
esac

### Let's recognize common machines as not being operating systems so
### that things like config.sub decstation-3100 work.  We also
### recognize some manufacturers as not being operating systems, so we
### can provide default operating systems below.
case $os in
	-sun*os*)
		# Prevent following clause from handling this invalid input.
		;;
	-dec* | -mips* | -sequent* | -encore* | -pc532* | -sgi* | -sony* | \
	-att* | -7300* | -3300* | -delta* | -motorola* | -sun[234]* | \
	-unicom* | -ibm* | -next | -hp | -isi* | -apollo | -altos* | \
	-convergent* | -ncr* | -news | -32* | -3600* | -3100* | -hitachi* |\
	-c[123]* | -convex* | -sun | -crds | -omron* | -dg | -ultra | -tti* | \
	-harris | -dolphin | -highlevel | -gould | -cbm | -ns | -masscomp | \
	-apple | -axis | -knuth | -cray)
		os=
		basic_machine=$1
		;;
	-sim | -cisco | -oki | -wec | -winbond)
		os=
		basic_machine=$1
		;;
	-scout)
		;;
	-wrs)
		os=-vxworks
		basic_machine=$1
		;;
	-chorusos*)
		os=-chorusos
		basic_machine=$1
		;;
 	-chorusrdb)
 		os=-chorusrdb
		basic_machine=$1
 		;;
	-hiux*)
		os=-hiuxwe2
		;;
	-sco6)
		os=-sco5v6
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco5)
		os=-sco3.2v5
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco4)
		os=-sco3.2v4
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco3.2.[4-9]*)
		os=`echo $os | sed -e 's/sco3.2./sco3.2v/'`
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco3.2v[4-9]*)
		# Don't forget version if it is 3.2v4 or newer.
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco5v6*)
		# Don't forget version if it is 3.2v4 or newer.
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-sco*)
		os=-sco3.2v2
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-udk*)
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-isc)
		os=-isc2.2
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-clix*)
		basic_machine=clipper-intergraph
		;;
	-isc*)
		basic_machine=`echo $1 | sed -e 's/86-.*/86-pc/'`
		;;
	-lynx*)
		os=-lynxos
		;;
	-ptx*)
		basic_machine=`echo $1 | sed -e 's/86-.*/86-sequent/'`
		;;
	-windowsnt*)
		os=`echo $os | sed -e 's/windowsnt/winnt/'`
		;;
	-psos*)
		os=-psos
		;;
	-mint | -mint[0-9]*)
		basic_machine=m68k-atari
		os=-mint
		;;
esac

# Decode aliases for certain CPU-COMPANY combinations.
case $basic_machine in
	# Recognize the basic CPU types without company name.
	# Some are omitted here because they have special meanings below.
	1750a | 580 \
	| a29k \
	| alpha | alphaev[4-8] | alphaev56 | alphaev6[78] | alphapca5[67] \
	| alpha64 | alpha64ev[4-8] | alpha64ev56 | alpha64ev6[78] | alpha64pca5[67] \
	| am33_2.0 \
	| arc | arm | arm[bl]e | arme[lb] | armv[2345] | armv[345][lb] | avr | avr32 \
	| bfin \
	| c4x | clipper \
	| d10v | d30v | dlx | dsp16xx | dvp \
	| fr30 | frv \
	| h8300 | h8500 | hppa | hppa1.[01] | hppa2.0 | hppa2.0[nw] | hppa64 \
	| i370 | i860 | i960 | ia64 \
	| ip2k | iq2000 \
	| m32c | m32r | m32rle | m68000 | m68k | m88k \
	| maxq | mb | microblaze | mcore \
	| mips | mipsbe | mipseb | mipsel | mipsle \
	| mips16 \
	| mips64 | mips64el \
	| mips64vr | mips64vrel \
	| mips64orion | mips64orionel \
	| mips64vr4100 | mips64vr4100el \
	| mips64vr4300 | mips64vr4300el \
	| mips64vr5000 | mips64vr5000el \
	| mips64vr5900 | mips64vr5900el \
	| mipsisa32 | mipsisa32el \
	| mipsisa32r2 | mipsisa32r2el \
	| mipsisa64 | mipsisa64el \
	| mipsisa64r2 | mipsisa64r2el \
	| mipsisa64sb1 | mipsisa64sb1el \
	| mipsisa64sr71k | mipsisa64sr71kel \
	| mipstx39 | mipstx39el \
	| mn10200 | mn10300 \
	| mt \
	| msp430 \
	| nios | nios2 \
	| ns16k | ns32k \
	| or32 \
	| pdp10 | pdp11 | pj | pjl \
	| powerpc | powerpc64 | powerpc64le | powerpcle | ppcbe \
	| pyramid \
	| sh | sh[1234] | sh[24]a | sh[24]a*eb | sh[23]e | sh[34]eb | sheb | shbe | shle | sh[1234]le | sh3ele \
	| sh64 | sh64le \
	| sparc | sparc64 | sparc64b | sparc64v | sparc86x | sparclet | sparclite \
	| sparcv8 | sparcv9 | sparcv9b | sparcv9v \
	| spu | strongarm \
	| tahoe | thumb | tic4x | tic80 | tron \
	| v850 | v850e \
	| we32k \
	| x86 | xscale | xscalee[bl] | xstormy16 | xtensa \
	| z8k)
		basic_machine=$basic_machine-unknown
		;;
	m6811 | m68hc11 | m6812 | m68hc12)
		# Motorola 68HC11/12.
		basic_machine=$basic_machine-unknown
		os=-none
		;;
	m88110 | m680[12346]0 | m683?2 | m68360 | m5200 | v70 | w65 | z8k)
		;;
	ms1)
		basic_machine=mt-unknown
		;;

	# We use `pc' rather than `unknown'
	# because (1) that's what they normally are, and
	# (2) the word "unknown" tends to confuse beginning users.
	i*86 | x86_64)
	  basic_machine=$basic_machine-pc
	  ;;
	# Object if more than one company name word.
	*-*-*)
		echo Invalid configuration \`$1\': machine \`$basic_machine\' not recognized 1>&2
		exit 1
		;;
	# Recognize the basic CPU types with company name.
	580-* \
	| a29k-* \
	| alpha-* | alphaev[4-8]-* | alphaev56-* | alphaev6[78]-* \
	| alpha64-* | alpha64ev[4-8]-* | alpha64ev56-* | alpha64ev6[78]-* \
	| alphapca5[67]-* | alpha64pca5[67]-* | arc-* \
	| arm-*  | armbe-* | armle-* | armeb-* | armv*-* \
	| avr-* | avr32-* \
	| bfin-* | bs2000-* \
	| c[123]* | c30-* | [cjt]90-* | c4x-* | c54x-* | c55x-* | c6x-* \
	| clipper-* | craynv-* | cydra-* \
	| d10v-* | d30v-* | dlx-* \
	| elxsi-* \
	| f30[01]-* | f700-* | fr30-* | frv-* | fx80-* \
	| h8300-* | h8500-* \
	| hppa-* | hppa1.[01]-* | hppa2.0-* | hppa2.0[nw]-* | hppa64-* \
	| i*86-* | i860-* | i960-* | ia64-* \
	| ip2k-* | iq2000-* \
	| m32c-* | m32r-* | m32rle-* \
	| m68000-* | m680[012346]0-* | m68360-* | m683?2-* | m68k-* \
	| m88110-* | m88k-* | maxq-* | mcore-* \
	| mips-* | mipsbe-* | mipseb-* | mipsel-* | mipsle-* \
	| mips16-* \
	| mips64-* | mips64el-* \
	| mips64vr-* | mips64vrel-* \
	| mips64orion-* | mips64orionel-* \
	| mips64vr4100-* | mips64vr4100el-* \
	| mips64vr4300-* | mips64vr4300el-* \
	| mips64vr5000-* | mips64vr5000el-* \
	| mips64vr5900-* | mips64vr5900el-* \
	| mipsisa32-* | mipsisa32el-* \
	| mipsisa32r2-* | mipsisa32r2el-* \
	| mipsisa64-* | mipsisa64el-* \
	| mipsisa64r2-* | mipsisa64r2el-* \
	| mipsisa64sb1-* | mipsisa64sb1el-* \
	| mipsisa64sr71k-* | mipsisa64sr71kel-* \
	| mipstx39-* | mipstx39el-* \
	| mmix-* \
	| mt-* \
	| msp430-* \
	| nios-* | nios2-* \
	| none-* | np1-* | ns16k-* | ns32k-* \
	| orion-* \
	| pdp10-* | pdp11-* | pj-* | pjl-* | pn-* | power-* \
	| powerpc-* | powerpc64-* | powerpc64le-* | powerpcle-* | ppcbe-* \
	| pyramid-* \
	| romp-* | rs6000-* \
	| sh-* | sh[1234]-* | sh[24]a-* | sh[24]a*eb-* | sh[23]e-* | sh[34]eb-* | sheb-* | shbe-* \
	| shle-* | sh[1234]le-* | sh3ele-* | sh64-* | sh64le-* \
	| sparc-* | sparc64-* | sparc64b-* | sparc64v-* | sparc86x-* | sparclet-* \
	| sparclite-* \
	| sparcv8-* | sparcv9-* | sparcv9b-* | sparcv9v-* | strongarm-* | sv1-* | sx?-* \
	| tahoe-* | thumb-* \
	| tic30-* | tic4x-* | tic54x-* | tic55x-* | tic6x-* | tic80-* \
	| tron-* \
	| v850-* | v850e-* | vax-* \
	| we32k-* \
	| x86-* | x86_64-* | xps100-* | xscale-* | xscalee[bl]-* \
	| xstormy16-* | xtensa-* \
	| ymp-* \
	| z8k-*)
		;;
	# Recognize the various machine names and aliases which stand
	# for a CPU type and a company and sometimes even an OS.
	386bsd)
		basic_machine=i386-unknown
		os=-bsd
		;;
	3b1 | 7300 | 7300-att | att-7300 | pc7300 | safari | unixpc)
		basic_machine=m68000-att
		;;
	3b*)
		basic_machine=we32k-att
		;;
	a29khif)
		basic_machine=a29k-amd
		os=-udi
		;;
    	abacus)
		basic_machine=abacus-unknown
		;;
	adobe68k)
		basic_machine=m68010-adobe
		os=-scout
		;;
	alliant | fx80)
		basic_machine=fx80-alliant
		;;
	altos | altos3068)
		basic_machine=m68k-altos
		;;
	am29k)
		basic_machine=a29k-none
		os=-bsd
		;;
	amd64)
		basic_machine=x86_64-pc
		;;
	amd64-*)
		basic_machine=x86_64-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	amdahl)
		basic_machine=580-amdahl
		os=-sysv
		;;
	amiga | amiga-*)
		basic_machine=m68k-unknown
		;;
	amigaos | amigados)
		basic_machine=m68k-unknown
		os=-amigaos
		;;
	amigaunix | amix)
		basic_machine=m68k-unknown
		os=-sysv4
		;;
	apollo68)
		basic_machine=m68k-apollo
		os=-sysv
		;;
	apollo68bsd)
		basic_machine=m68k-apollo
		os=-bsd
		;;
	aux)
		basic_machine=m68k-apple
		os=-aux
		;;
	balance)
		basic_machine=ns32k-sequent
		os=-dynix
		;;
	c90)
		basic_machine=c90-cray
		os=-unicos
		;;
	convex-c1)
		basic_machine=c1-convex
		os=-bsd
		;;
	convex-c2)
		basic_machine=c2-convex
		os=-bsd
		;;
	convex-c32)
		basic_machine=c32-convex
		os=-bsd
		;;
	convex-c34)
		basic_machine=c34-convex
		os=-bsd
		;;
	convex-c38)
		basic_machine=c38-convex
		os=-bsd
		;;
	cray | j90)
		basic_machine=j90-cray
		os=-unicos
		;;
	craynv)
		basic_machine=craynv-cray
		os=-unicosmp
		;;
	cr16c)
		basic_machine=cr16c-unknown
		os=-elf
		;;
	crds | unos)
		basic_machine=m68k-crds
		;;
	crisv32 | crisv32-* | etraxfs*)
		basic_machine=crisv32-axis
		;;
	cris | cris-* | etrax*)
		basic_machine=cris-axis
		;;
	crx)
		basic_machine=crx-unknown
		os=-elf
		;;
	da30 | da30-*)
		basic_machine=m68k-da30
		;;
	decstation | decstation-3100 | pmax | pmax-* | pmin | dec3100 | decstatn)
		basic_machine=mips-dec
		;;
	decsystem10* | dec10*)
		basic_machine=pdp10-dec
		os=-tops10
		;;
	decsystem20* | dec20*)
		basic_machine=pdp10-dec
		os=-tops20
		;;
	delta | 3300 | motorola-3300 | motorola-delta \
	      | 3300-motorola | delta-motorola)
		basic_machine=m68k-motorola
		;;
	delta88)
		basic_machine=m88k-motorola
		os=-sysv3
		;;
	djgpp)
		basic_machine=i586-pc
		os=-msdosdjgpp
		;;
	dpx20 | dpx20-*)
		basic_machine=rs6000-bull
		os=-bosx
		;;
	dpx2* | dpx2*-bull)
		basic_machine=m68k-bull
		os=-sysv3
		;;
	ebmon29k)
		basic_machine=a29k-amd
		os=-ebmon
		;;
	elxsi)
		basic_machine=elxsi-elxsi
		os=-bsd
		;;
	encore | umax | mmax)
		basic_machine=ns32k-encore
		;;
	es1800 | OSE68k | ose68k | ose | OSE)
		basic_machine=m68k-ericsson
		os=-ose
		;;
	fx2800)
		basic_machine=i860-alliant
		;;
	genix)
		basic_machine=ns32k-ns
		;;
	gmicro)
		basic_machine=tron-gmicro
		os=-sysv
		;;
	go32)
		basic_machine=i386-pc
		os=-go32
		;;
	h3050r* | hiux*)
		basic_machine=hppa1.1-hitachi
		os=-hiuxwe2
		;;
	h8300hms)
		basic_machine=h8300-hitachi
		os=-hms
		;;
	h8300xray)
		basic_machine=h8300-hitachi
		os=-xray
		;;
	h8500hms)
		basic_machine=h8500-hitachi
		os=-hms
		;;
	harris)
		basic_machine=m88k-harris
		os=-sysv3
		;;
	hp300-*)
		basic_machine=m68k-hp
		;;
	hp300bsd)
		basic_machine=m68k-hp
		os=-bsd
		;;
	hp300hpux)
		basic_machine=m68k-hp
		os=-hpux
		;;
	hp3k9[0-9][0-9] | hp9[0-9][0-9])
		basic_machine=hppa1.0-hp
		;;
	hp9k2[0-9][0-9] | hp9k31[0-9])
		basic_machine=m68000-hp
		;;
	hp9k3[2-9][0-9])
		basic_machine=m68k-hp
		;;
	hp9k6[0-9][0-9] | hp6[0-9][0-9])
		basic_machine=hppa1.0-hp
		;;
	hp9k7[0-79][0-9] | hp7[0-79][0-9])
		basic_machine=hppa1.1-hp
		;;
	hp9k78[0-9] | hp78[0-9])
		# FIXME: really hppa2.0-hp
		basic_machine=hppa1.1-hp
		;;
	hp9k8[67]1 | hp8[67]1 | hp9k80[24] | hp80[24] | hp9k8[78]9 | hp8[78]9 | hp9k893 | hp893)
		# FIXME: really hppa2.0-hp
		basic_machine=hppa1.1-hp
		;;
	hp9k8[0-9][13679] | hp8[0-9][13679])
		basic_machine=hppa1.1-hp
		;;
	hp9k8[0-9][0-9] | hp8[0-9][0-9])
		basic_machine=hppa1.0-hp
		;;
	hppa-next)
		os=-nextstep3
		;;
	hppaosf)
		basic_machine=hppa1.1-hp
		os=-osf
		;;
	hppro)
		basic_machine=hppa1.1-hp
		os=-proelf
		;;
	i370-ibm* | ibm*)
		basic_machine=i370-ibm
		;;
# I'm not sure what "Sysv32" means.  Should this be sysv3.2?
	i*86v32)
		basic_machine=`echo $1 | sed -e 's/86.*/86-pc/'`
		os=-sysv32
		;;
	i*86v4*)
		basic_machine=`echo $1 | sed -e 's/86.*/86-pc/'`
		os=-sysv4
		;;
	i*86v)
		basic_machine=`echo $1 | sed -e 's/86.*/86-pc/'`
		os=-sysv
		;;
	i*86sol2)
		basic_machine=`echo $1 | sed -e 's/86.*/86-pc/'`
		os=-solaris2
		;;
	i386mach)
		basic_machine=i386-mach
		os=-mach
		;;
	i386-vsta | vsta)
		basic_machine=i386-unknown
		os=-vsta
		;;
	iris | iris4d)
		basic_machine=mips-sgi
		case $os in
		    -irix*)
			;;
		    *)
			os=-irix4
			;;
		esac
		;;
	isi68 | isi)
		basic_machine=m68k-isi
		os=-sysv
		;;
	m88k-omron*)
		basic_machine=m88k-omron
		;;
	magnum | m3230)
		basic_machine=mips-mips
		os=-sysv
		;;
	merlin)
		basic_machine=ns32k-utek
		os=-sysv
		;;
	mingw32)
		basic_machine=i386-pc
		os=-mingw32
		;;
	miniframe)
		basic_machine=m68000-convergent
		;;
	*mint | -mint[0-9]* | *MiNT | *MiNT[0-9]*)
		basic_machine=m68k-atari
		os=-mint
		;;
	mipsEE* | ee | ps2)
		basic_machine=mips64r5900el-scei
		case $os in
		    -linux*)
			;;
		    *)
			os=-elf
			;;
		esac
		;;
	iop)
		basic_machine=mipsel-scei
		os=-irx
		;;
	dvp)
		basic_machine=dvp-scei
		os=-elf
		;;
	mips3*-*)
		basic_machine=`echo $basic_machine | sed -e 's/mips3/mips64/'`
		;;
	mips3*)
		basic_machine=`echo $basic_machine | sed -e 's/mips3/mips64/'`-unknown
		;;
	monitor)
		basic_machine=m68k-rom68k
		os=-coff
		;;
	morphos)
		basic_machine=powerpc-unknown
		os=-morphos
		;;
	msdos)
		basic_machine=i386-pc
		os=-msdos
		;;
	ms1-*)
		basic_machine=`echo $basic_machine | sed -e 's/ms1-/mt-/'`
		;;
	mvs)
		basic_machine=i370-ibm
		os=-mvs
		;;
	ncr3000)
		basic_machine=i486-ncr
		os=-sysv4
		;;
	netbsd386)
		basic_machine=i386-unknown
		os=-netbsd
		;;
	netwinder)
		basic_machine=armv4l-rebel
		os=-linux
		;;
	news | news700 | news800 | news900)
		basic_machine=m68k-sony
		os=-newsos
		;;
	news1000)
		basic_machine=m68030-sony
		os=-newsos
		;;
	news-3600 | risc-news)
		basic_machine=mips-sony
		os=-newsos
		;;
	necv70)
		basic_machine=v70-nec
		os=-sysv
		;;
	next | m*-next )
		basic_machine=m68k-next
		case $os in
		    -nextstep* )
			;;
		    -ns2*)
		      os=-nextstep2
			;;
		    *)
		      os=-nextstep3
			;;
		esac
		;;
	nh3000)
		basic_machine=m68k-harris
		os=-cxux
		;;
	nh[45]000)
		basic_machine=m88k-harris
		os=-cxux
		;;
	nindy960)
		basic_machine=i960-intel
		os=-nindy
		;;
	mon960)
		basic_machine=i960-intel
		os=-mon960
		;;
	nonstopux)
		basic_machine=mips-compaq
		os=-nonstopux
		;;
	np1)
		basic_machine=np1-gould
		;;
	nsr-tandem)
		basic_machine=nsr-tandem
		;;
	op50n-* | op60c-*)
		basic_machine=hppa1.1-oki
		os=-proelf
		;;
	openrisc | openrisc-*)
		basic_machine=or32-unknown
		;;
	os400)
		basic_machine=powerpc-ibm
		os=-os400
		;;
	OSE68000 | ose68000)
		basic_machine=m68000-ericsson
		os=-ose
		;;
	os68k)
		basic_machine=m68k-none
		os=-os68k
		;;
	pa-hitachi)
		basic_machine=hppa1.1-hitachi
		os=-hiuxwe2
		;;
	paragon)
		basic_machine=i860-intel
		os=-osf
		;;
	pbd)
		basic_machine=sparc-tti
		;;
	pbb)
		basic_machine=m68k-tti
		;;
	pc532 | pc532-*)
		basic_machine=ns32k-pc532
		;;
	pc98)
		basic_machine=i386-pc
		;;
	pc98-*)
		basic_machine=i386-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	pentium | p5 | k5 | k6 | nexgen | viac3)
		basic_machine=i586-pc
		;;
	pentiumpro | p6 | 6x86 | athlon | athlon_*)
		basic_machine=i686-pc
		;;
	pentiumii | pentium2 | pentiumiii | pentium3)
		basic_machine=i686-pc
		;;
	pentium4)
		basic_machine=i786-pc
		;;
	pentium-* | p5-* | k5-* | k6-* | nexgen-* | viac3-*)
		basic_machine=i586-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	pentiumpro-* | p6-* | 6x86-* | athlon-*)
		basic_machine=i686-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	pentiumii-* | pentium2-* | pentiumiii-* | pentium3-*)
		basic_machine=i686-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	pentium4-*)
		basic_machine=i786-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	pn)
		basic_machine=pn-gould
		;;
	power)	basic_machine=power-ibm
		;;
	ppc)	basic_machine=powerpc-unknown
		;;
	ppc-*)	basic_machine=powerpc-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	ppcle | powerpclittle | ppc-le | powerpc-little)
		basic_machine=powerpcle-unknown
		;;
	ppcle-* | powerpclittle-*)
		basic_machine=powerpcle-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	ppc64)	basic_machine=powerpc64-unknown
		;;
	ppc64-*) basic_machine=powerpc64-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	ppc64le | powerpc64little | ppc64-le | powerpc64-little)
		basic_machine=powerpc64le-unknown
		;;
	ppc64le-* | powerpc64little-*)
		basic_machine=powerpc64le-`echo $basic_machine | sed 's/^[^-]*-//'`
		;;
	ps2)
		basic_machine=i386-ibm
		;;
	pw32)
		basic_machine=i586-unknown
		os=-pw32
		;;
	rdos)
		basic_machine=i386-pc
		os=-rdos
		;;
	rom68k)
		basic_machine=m68k-rom68k
		os=-coff
		;;
	rm[46]00)
		basic_machine=mips-siemens
		;;
	rtpc | rtpc-*)
		basic_machine=romp-ibm
		;;
	s390 | s390-*)
		basic_machine=s390-ibm
		;;
	s390x | s390x-*)
		basic_machine=s390x-ibm
		;;
	sa29200)
		basic_machine=a29k-amd
		os=-udi
		;;
	sb1)
		basic_machine=mipsisa64sb1-unknown
		;;
	sb1el)
		basic_machine=mipsisa64sb1el-unknown
		;;
	sei)
		basic_machine=mips-sei
		os=-seiux
		;;
	sequent)
		basic_machine=i386-sequent
		;;
	sh)
		basic_machine=sh-hitachi
		os=-hms
		;;
	sh64)
		basic_machine=sh64-unknown
		;;
	sparclite-wrs | simso-wrs)
		basic_machine=sparclite-wrs
		os=-vxworks
		;;
	sps7)
		basic_machine=m68k-bull
		os=-sysv2
		;;
	spur)
		basic_machine=spur-unknown
		;;
	st2000)
		basic_machine=m68k-tandem
		;;
	stratus)
		basic_machine=i860-stratus
		os=-sysv4
		;;
	sun2)
		basic_machine=m68000-sun
		;;
	sun2os3)
		basic_machine=m68000-sun
		os=-sunos3
		;;
	sun2os4)
		basic_machine=m68000-sun
		os=-sunos4
		;;
	sun3os3)
		basic_machine=m68k-sun
		os=-sunos3
		;;
	sun3os4)
		basic_machine=m68k-sun
		os=-sunos4
		;;
	sun4os3)
		basic_machine=sparc-sun
		os=-sunos3
		;;
	sun4os4)
		basic_machine=sparc-sun
		os=-sunos4
		;;
	sun4sol2)
		basic_machine=sparc-sun
		os=-solaris2
		;;
	sun3 | sun3-*)
		basic_machine=m68k-sun
		;;
	sun4)
		basic_machine=sparc-sun
		;;
	sun386 | sun386i | roadrunner)
		basic_machine=i386-sun
		;;
	sv1)
		basic_machine=sv1-cray
		os=-unicos
		;;
	symmetry)
		basic_machine=i386-sequent
		os=-dynix
		;;
	t3e)
		basic_machine=alphaev5-cray
		os=-unicos
		;;
	t90)
		basic_machine=t90-cray
		os=-unicos
		;;
	tic54x | c54x*)
		basic_machine=tic54x-unknown
		os=-coff
		;;
	tic55x | c55x*)
		basic_machine=tic55x-unknown
		os=-coff
		;;
	tic6x | c6x*)
		basic_machine=tic6x-unknown
		os=-coff
		;;
	tx39)
		basic_machine=mipstx39-unknown
		;;
	tx39el)
		basic_machine=mipstx39el-unknown
		;;
	toad1)
		basic_machine=pdp10-xkl
		os=-tops20
		;;
	tower | tower-32)
		basic_machine=m68k-ncr
		;;
	tpf)
		basic_machine=s390x-ibm
		os=-tpf
		;;
	udi29k)
		basic_machine=a29k-amd
		os=-udi
		;;
	ultra3)
		basic_machine=a29k-nyu
		os=-sym1
		;;
	v810 | necv810)
		basic_machine=v810-nec
		os=-none
		;;
	vaxv)
		basic_machine=vax-dec
		os=-sysv
		;;
	vms)
		basic_machine=vax-dec
		os=-vms
		;;
	vpp*|vx|vx-*)
		basic_machine=f301-fujitsu
		;;
	vxworks960)
		basic_machine=i960-wrs
		os=-vxworks
		;;
	vxworks68)
		basic_machine=m68k-wrs
		os=-vxworks
		;;
	vxworks29k)
		basic_machine=a29k-wrs
		os=-vxworks
		;;
	w65*)
		basic_machine=w65-wdc
		os=-none
		;;
	w89k-*)
		basic_machine=hppa1.1-winbond
		os=-proelf
		;;
	xbox)
		basic_machine=i686-pc
		os=-mingw32
		;;
	xps | xps100)
		basic_machine=xps100-honeywell
		;;
	ymp)
		basic_machine=ymp-cray
		os=-unicos
		;;
	z8k-*-coff)
		basic_machine=z8k-unknown
		os=-sim
		;;
	none)
		basic_machine=none-none
		os=-none
		;;

# Here we handle the default manufacturer of certain CPU types.  It is in
# some cases the only manufacturer, in others, it is the most popular.
	w89k)
		basic_machine=hppa1.1-winbond
		;;
	op50n)
		basic_machine=hppa1.1-oki
		;;
	op60c)
		basic_machine=hppa1.1-oki
		;;
	romp)
		basic_machine=romp-ibm
		;;
	mmix)
		basic_machine=mmix-knuth
		;;
	rs6000)
		basic_machine=rs6000-ibm
		;;
	vax)
		basic_machine=vax-dec
		;;
	pdp10)
		# there are many clones, so DEC is not a safe bet
		basic_machine=pdp10-unknown
		;;
	pdp11)
		basic_machine=pdp11-dec
		;;
	we32k)
		basic_machine=we32k-att
		;;
	sh[1234] | sh[24]a | sh[34]eb | sh[1234]le | sh[23]ele)
		basic_machine=sh-unknown
		;;
	sparc | sparcv8 | sparcv9 | sparcv9b | sparcv9v)
		basic_machine=sparc-sun
		;;
	cydra)
		basic_machine=cydra-cydrome
		;;
	orion)
		basic_machine=orion-highlevel
		;;
	orion105)
		basic_machine=clipper-highlevel
		;;
	mac | mpw | mac-mpw)
		basic_machine=m68k-apple
		;;
	pmac | pmac-mpw)
		basic_machine=powerpc-apple
		;;
	*-unknown)
		# Make sure to match an already-canonicalized machine name.
		;;
	*)
		echo Invalid configuration \`$1\': machine \`$basic_machine\' not recognized 1>&2
		exit 1
		;;
esac

# Here we canonicalize certain aliases for manufacturers.
case $basic_machine in
	*-digital*)
		basic_machine=`echo $basic_machine | sed 's/digital.*/dec/'`
		;;
	*-commodore*)
		basic_machine=`echo $basic_machine | sed 's/commodore.*/cbm/'`
		;;
	*)
		;;
esac

# Decode manufacturer-specific aliases for certain operating systems.

if [ x"$os" != x"" ]
then
case $os in
        # First match some system type aliases
        # that might get confused with valid system types.
	# -solaris* is a basic system type, with this one exception.
	-solaris1 | -solaris1.*)
		os=`echo $os | sed -e 's|solaris1|sunos4|'`
		;;
	-solaris)
		os=-solaris2
		;;
	-svr4*)
		os=-sysv4
		;;
	-unixware*)
		os=-sysv4.2uw
		;;
	-gnu/linux*)
		os=`echo $os | sed -e 's|gnu/linux|linux-gnu|'`
		;;
	# First accept the basic system types.
	# The portable systems comes first.
	# Each alternative MUST END IN A *, to match a version number.
	# -sysv* is not here because it comes later, after sysvr4.
	-gnu* | -bsd* | -mach* | -minix* | -genix* | -ultrix* | -irix* \
	      | -*vms* | -sco* | -esix* | -isc* | -aix* | -sunos | -sunos[34]*\
	      | -hpux* | -unos* | -osf* | -luna* | -dgux* | -solaris* | -sym* \
	      | -amigaos* | -amigados* | -msdos* | -newsos* | -unicos* | -aof* \
	      | -aos* \
	      | -nindy* | -vxsim* | -vxworks* | -ebmon* | -hms* | -mvs* \
	      | -clix* | -riscos* | -uniplus* | -iris* | -rtu* | -xenix* \
	      | -hiux* | -386bsd* | -knetbsd* | -mirbsd* | -netbsd* \
	      | -openbsd* | -solidbsd* \
	      | -ekkobsd* | -kfreebsd* | -freebsd* | -riscix* | -lynxos* \
	      | -bosx* | -nextstep* | -cxux* | -aout* | -elf* | -oabi* \
	      | -ptx* | -coff* | -ecoff* | -winnt* | -domain* | -vsta* \
	      | -udi* | -eabi* | -lites* | -ieee* | -go32* | -aux* \
	      | -chorusos* | -chorusrdb* \
	      | -cygwin* | -pe* | -psos* | -moss* | -proelf* | -rtems* \
	      | -mingw32* | -linux-gnu* | -linux-newlib* | -linux-uclibc* \
	      | -uxpv* | -beos* | -mpeix* | -udk* \
	      | -interix* | -uwin* | -mks* | -rhapsody* | -darwin* | -opened* \
	      | -openstep* | -oskit* | -conix* | -pw32* | -nonstopux* \
	      | -storm-chaos* | -tops10* | -tenex* | -tops20* | -its* \
	      | -os2* | -vos* | -palmos* | -uclinux* | -nucleus* \
	      | -morphos* | -superux* | -rtmk* | -rtmk-nova* | -windiss* \
	      | -powermax* | -dnix* | -nx6 | -nx7 | -sei* | -dragonfly* \
	      | -skyos* | -haiku* | -rdos* | -toppers* | -irx*)
	# Remember, each alternative MUST END IN *, to match a version number.
		;;
	-qnx*)
		case $basic_machine in
		    x86-* | i*86-*)
			;;
		    *)
			os=-nto$os
			;;
		esac
		;;
	-nto-qnx*)
		;;
	-nto*)
		os=`echo $os | sed -e 's|nto|nto-qnx|'`
		;;
	-sim | -es1800* | -hms* | -xray | -os68k* | -none* | -v88r* \
	      | -windows* | -osx | -abug | -netware* | -os9* | -beos* | -haiku* \
	      | -macos* | -mpw* | -magic* | -mmixware* | -mon960* | -lnews*)
		;;
	-mac*)
		os=`echo $os | sed -e 's|mac|macos|'`
		;;
	-linux-dietlibc)
		os=-linux-dietlibc
		;;
	-linux*)
		os=`echo $os | sed -e 's|linux|linux-gnu|'`
		;;
	-sunos5*)
		os=`echo $os | sed -e 's|sunos5|solaris2|'`
		;;
	-sunos6*)
		os=`echo $os | sed -e 's|sunos6|solaris3|'`
		;;
	-opened*)
		os=-openedition
		;;
        -os400*)
		os=-os400
		;;
	-wince*)
		os=-wince
		;;
	-osfrose*)
		os=-osfrose
		;;
	-osf*)
		os=-osf
		;;
	-utek*)
		os=-bsd
		;;
	-dynix*)
		os=-bsd
		;;
	-acis*)
		os=-aos
		;;
	-atheos*)
		os=-atheos
		;;
	-syllable*)
		os=-syllable
		;;
	-386bsd)
		os=-bsd
		;;
	-ctix* | -uts*)
		os=-sysv
		;;
	-nova*)
		os=-rtmk-nova
		;;
	-ns2 )
		os=-nextstep2
		;;
	-nsk*)
		os=-nsk
		;;
	# Preserve the version number of sinix5.
	-sinix5.*)
		os=`echo $os | sed -e 's|sinix|sysv|'`
		;;
	-sinix*)
		os=-sysv4
		;;
        -tpf*)
		os=-tpf
		;;
	-triton*)
		os=-sysv3
		;;
	-oss*)
		os=-sysv3
		;;
	-svr4)
		os=-sysv4
		;;
	-svr3)
		os=-sysv3
		;;
	-sysvr4)
		os=-sysv4
		;;
	# This must come after -sysvr4.
	-sysv*)
		;;
	-ose*)
		os=-ose
		;;
	-es1800*)
		os=-ose
		;;
	-xenix)
		os=-xenix
		;;
	-*mint | -mint[0-9]* | -*MiNT | -MiNT[0-9]*)
		os=-mint
		;;
	-aros*)
		os=-aros
		;;
	-kaos*)
		os=-kaos
		;;
	-zvmoe)
		os=-zvmoe
		;;
	-none)
		;;
	*)
		# Get rid of the `-' at the beginning of $os.
		os=`echo $os | sed 's/[^-]*-//'`
		echo Invalid configuration \`$1\': system \`$os\' not recognized 1>&2
		exit 1
		;;
esac
else

# Here we handle the default operating systems that come with various machines.
# The value should be what the vendor currently ships out the door with their
# machine or put another way, the most popular os provided with the machine.

# Note that if you're going to try to match "-MANUFACTURER" here (say,
# "-sun"), then you have to tell the case statement up towards the top
# that MANUFACTURER isn't an operating system.  Otherwise, code above
# will signal an error saying that MANUFACTURER isn't an operating
# system, and we'll never get to this point.

case $basic_machine in
        spu-*)
		os=-elf
		;;
	*-acorn)
		os=-riscix1.2
		;;
	arm*-rebel)
		os=-linux
		;;
	arm*-semi)
		os=-aout
		;;
        c4x-* | tic4x-*)
        	os=-coff
		;;
	# This must come before the *-dec entry.
	pdp10-*)
		os=-tops20
		;;
	pdp11-*)
		os=-none
		;;
	*-dec | vax-*)
		os=-ultrix4.2
		;;
	m68*-apollo)
		os=-domain
		;;
	i386-sun)
		os=-sunos4.0.2
		;;
	m68000-sun)
		os=-sunos3
		# This also exists in the configure program, but was not the
		# default.
		# os=-sunos4
		;;
	m68*-cisco)
		os=-aout
		;;
	mips*-cisco)
		os=-elf
		;;
	mips*-*)
		os=-elf
		;;
	or32-*)
		os=-coff
		;;
	*-tti)	# must be before sparc entry or we get the wrong os.
		os=-sysv3
		;;
	sparc-* | *-sun)
		os=-sunos4.1.1
		;;
	*-be)
		os=-beos
		;;
	*-haiku)
		os=-haiku
		;;
	*-ibm)
		os=-aix
		;;
    	*-knuth)
		os=-mmixware
		;;
	*-wec)
		os=-proelf
		;;
	*-winbond)
		os=-proelf
		;;
	*-oki)
		os=-proelf
		;;
	*-hp)
		os=-hpux
		;;
	*-hitachi)
		os=-hiux
		;;
	i860-* | *-att | *-ncr | *-altos | *-motorola | *-convergent)
		os=-sysv
		;;
	*-cbm)
		os=-amigaos
		;;
	*-dg)
		os=-dgux
		;;
	*-dolphin)
		os=-sysv3
		;;
	m68k-ccur)
		os=-rtu
		;;
	m88k-omron*)
		os=-luna
		;;
	*-next )
		os=-nextstep
		;;
	*-sequent)
		os=-ptx
		;;
	*-crds)
		os=-unos
		;;
	*-ns)
		os=-genix
		;;
	i370-*)
		os=-mvs
		;;
	*-next)
		os=-nextstep3
		;;
	*-gould)
		os=-sysv
		;;
	*-highlevel)
		os=-bsd
		;;
	*-encore)
		os=-bsd
		;;
	*-sgi)
		os=-irix
		;;
	*-siemens)
		os=-sysv4
		;;
	*-masscomp)
		os=-rtu
		;;
	f30[01]-fujitsu | f700-fujitsu)
		os=-uxpv
		;;
	*-rom68k)
		os=-coff
		;;
	*-*bug)
		os=-coff
		;;
	*-apple)
		os=-macos
		;;
	*-atari*)
		os=-mint
		;;
	*)
		os=-none
		;;
esac
fi

# Here we handle the case where we know the os, and the CPU type, but not the
# manufacturer.  We pick the logical manufacturer.
vendor=unknown
case $basic_machine in
	*-unknown)
		case $os in
			-riscix*)
				vendor=acorn
				;;
			-sunos*)
				vendor=sun
				;;
			-aix*)
				vendor=ibm
				;;
			-beos*)
				vendor=be
				;;
			-hpux*)
				vendor=hp
				;;
			-mpeix*)
				vendor=hp
				;;
			-hiux*)
				vendor=hitachi
				;;
			-unos*)
				vendor=crds
				;;
			-dgux*)
				vendor=dg
				;;
			-luna*)
				vendor=omron
				;;
			-genix*)
				vendor=ns
				;;
			-mvs* | -opened*)
				vendor=ibm
				;;
			-os400*)
				vendor=ibm
				;;
			-ptx*)
				vendor=sequent
				;;
			-tpf*)
				vendor=ibm
				;;
			-vxsim* | -vxworks* | -windiss*)
				vendor=wrs
				;;
			-aux*)
				vendor=apple
				;;
			-hms*)
				vendor=hitachi
				;;
			-mpw* | -macos*)
				vendor=apple
				;;
			-*mint | -mint[0-9]* | -*MiNT | -MiNT[0-9]*)
				vendor=atari
				;;
			-vos*)
				vendor=stratus
				;;
		esac
		basic_machine=`echo $basic_machine | sed "s/unknown/$vendor/"`
		;;
esac

echo $basic_machine$os
exit

# Local variables:
# eval: (add-hook 'write-file-hooks 'time-stamp)
# time-stamp-start: "timestamp='"
# time-stamp-format: "%:y-%02m-%02d"
# time-stamp-end: "'"
# End:










FC++-1.0/depcomp


#! /bin/sh
# depcomp - compile a program generating dependencies as side-effects

scriptversion=2006-10-15.18

# Copyright (C) 1999, 2000, 2003, 2004, 2005, 2006 Free Software
# Foundation, Inc.

# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2, or (at your option)
# any later version.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.

# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA
# 02110-1301, USA.

# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.

# Originally written by Alexandre Oliva <oliva@dcc.unicamp.br>.

case $1 in
  '')
     echo "$0: No command.  Try \`$0 --help' for more information." 1>&2
     exit 1;
     ;;
  -h | --h*)
    cat <<\EOF
Usage: depcomp [--help] [--version] PROGRAM [ARGS]

Run PROGRAMS ARGS to compile a file, generating dependencies
as side-effects.

Environment variables:
  depmode     Dependency tracking mode.
  source      Source file read by `PROGRAMS ARGS'.
  object      Object file output by `PROGRAMS ARGS'.
  DEPDIR      directory where to store dependencies.
  depfile     Dependency file to output.
  tmpdepfile  Temporary file to use when outputing dependencies.
  libtool     Whether libtool is used (yes/no).

Report bugs to <bug-automake@gnu.org>.
EOF
    exit $?
    ;;
  -v | --v*)
    echo "depcomp $scriptversion"
    exit $?
    ;;
esac

if test -z "$depmode" || test -z "$source" || test -z "$object"; then
  echo "depcomp: Variables source, object and depmode must be set" 1>&2
  exit 1
fi

# Dependencies for sub/bar.o or sub/bar.obj go into sub/.deps/bar.Po.
depfile=${depfile-`echo "$object" |
  sed 's|[^\\/]*$|'${DEPDIR-.deps}'/&|;s|\.\([^.]*\)$|.P\1|;s|Pobj$|Po|'`}
tmpdepfile=${tmpdepfile-`echo "$depfile" | sed 's/\.\([^.]*\)$/.T\1/'`}

rm -f "$tmpdepfile"

# Some modes work just like other modes, but use different flags.  We
# parameterize here, but still list the modes in the big case below,
# to make depend.m4 easier to write.  Note that we *cannot* use a case
# here, because this file can only contain one case statement.
if test "$depmode" = hp; then
  # HP compiler uses -M and no extra arg.
  gccflag=-M
  depmode=gcc
fi

if test "$depmode" = dashXmstdout; then
   # This is just like dashmstdout with a different argument.
   dashmflag=-xM
   depmode=dashmstdout
fi

case "$depmode" in
gcc3)
## gcc 3 implements dependency tracking that does exactly what
## we want.  Yay!  Note: for some reason libtool 1.4 doesn't like
## it if -MD -MP comes after the -MF stuff.  Hmm.
## Unfortunately, FreeBSD c89 acceptance of flags depends upon
## the command line argument order; so add the flags where they
## appear in depend2.am.  Note that the slowdown incurred here
## affects only configure: in makefiles, %FASTDEP% shortcuts this.
  for arg
  do
    case $arg in
    -c) set fnord "$@" -MT "$object" -MD -MP -MF "$tmpdepfile" "$arg" ;;
    *)  set fnord "$@" "$arg" ;;
    esac
    shift # fnord
    shift # $arg
  done
  "$@"
  stat=$?
  if test $stat -eq 0; then :
  else
    rm -f "$tmpdepfile"
    exit $stat
  fi
  mv "$tmpdepfile" "$depfile"
  ;;

gcc)
## There are various ways to get dependency output from gcc.  Here's
## why we pick this rather obscure method:
## - Don't want to use -MD because we'd like the dependencies to end
##   up in a subdir.  Having to rename by hand is ugly.
##   (We might end up doing this anyway to support other compilers.)
## - The DEPENDENCIES_OUTPUT environment variable makes gcc act like
##   -MM, not -M (despite what the docs say).
## - Using -M directly means running the compiler twice (even worse
##   than renaming).
  if test -z "$gccflag"; then
    gccflag=-MD,
  fi
  "$@" -Wp,"$gccflag$tmpdepfile"
  stat=$?
  if test $stat -eq 0; then :
  else
    rm -f "$tmpdepfile"
    exit $stat
  fi
  rm -f "$depfile"
  echo "$object : \\" > "$depfile"
  alpha=ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz
## The second -e expression handles DOS-style file names with drive letters.
  sed -e 's/^[^:]*: / /' \
      -e 's/^['$alpha']:\/[^:]*: / /' < "$tmpdepfile" >> "$depfile"
## This next piece of magic avoids the `deleted header file' problem.
## The problem is that when a header file which appears in a .P file
## is deleted, the dependency causes make to die (because there is
## typically no way to rebuild the header).  We avoid this by adding
## dummy dependencies for each header file.  Too bad gcc doesn't do
## this for us directly.
  tr ' ' '
' < "$tmpdepfile" |
## Some versions of gcc put a space before the `:'.  On the theory
## that the space means something, we add a space to the output as
## well.
## Some versions of the HPUX 10.20 sed can't process this invocation
## correctly.  Breaking it into two sed invocations is a workaround.
    sed -e 's/^\\$//' -e '/^$/d' -e '/:$/d' | sed -e 's/$/ :/' >> "$depfile"
  rm -f "$tmpdepfile"
  ;;

hp)
  # This case exists only to let depend.m4 do its work.  It works by
  # looking at the text of this script.  This case will never be run,
  # since it is checked for above.
  exit 1
  ;;

sgi)
  if test "$libtool" = yes; then
    "$@" "-Wp,-MDupdate,$tmpdepfile"
  else
    "$@" -MDupdate "$tmpdepfile"
  fi
  stat=$?
  if test $stat -eq 0; then :
  else
    rm -f "$tmpdepfile"
    exit $stat
  fi
  rm -f "$depfile"

  if test -f "$tmpdepfile"; then  # yes, the sourcefile depend on other files
    echo "$object : \\" > "$depfile"

    # Clip off the initial element (the dependent).  Don't try to be
    # clever and replace this with sed code, as IRIX sed won't handle
    # lines with more than a fixed number of characters (4096 in
    # IRIX 6.2 sed, 8192 in IRIX 6.5).  We also remove comment lines;
    # the IRIX cc adds comments like `#:fec' to the end of the
    # dependency line.
    tr ' ' '
' < "$tmpdepfile" \
    | sed -e 's/^.*\.o://' -e 's/#.*$//' -e '/^$/ d' | \
    tr '
' ' ' >> $depfile
    echo >> $depfile

    # The second pass generates a dummy entry for each header file.
    tr ' ' '
' < "$tmpdepfile" \
   | sed -e 's/^.*\.o://' -e 's/#.*$//' -e '/^$/ d' -e 's/$/:/' \
   >> $depfile
  else
    # The sourcefile does not contain any dependencies, so just
    # store a dummy comment line, to avoid errors with the Makefile
    # "include basename.Plo" scheme.
    echo "#dummy" > "$depfile"
  fi
  rm -f "$tmpdepfile"
  ;;

aix)
  # The C for AIX Compiler uses -M and outputs the dependencies
  # in a .u file.  In older versions, this file always lives in the
  # current directory.  Also, the AIX compiler puts `$object:' at the
  # start of each line; $object doesn't have directory information.
  # Version 6 uses the directory in both cases.
  stripped=`echo "$object" | sed 's/\(.*\)\..*$/\1/'`
  tmpdepfile="$stripped.u"
  if test "$libtool" = yes; then
    "$@" -Wc,-M
  else
    "$@" -M
  fi
  stat=$?

  if test -f "$tmpdepfile"; then :
  else
    stripped=`echo "$stripped" | sed 's,^.*/,,'`
    tmpdepfile="$stripped.u"
  fi

  if test $stat -eq 0; then :
  else
    rm -f "$tmpdepfile"
    exit $stat
  fi

  if test -f "$tmpdepfile"; then
    outname="$stripped.o"
    # Each line is of the form `foo.o: dependent.h'.
    # Do two passes, one to just change these to
    # `$object: dependent.h' and one to simply `dependent.h:'.
    sed -e "s,^$outname:,$object :," < "$tmpdepfile" > "$depfile"
    sed -e "s,^$outname: \(.*\)$,\1:," < "$tmpdepfile" >> "$depfile"
  else
    # The sourcefile does not contain any dependencies, so just
    # store a dummy comment line, to avoid errors with the Makefile
    # "include basename.Plo" scheme.
    echo "#dummy" > "$depfile"
  fi
  rm -f "$tmpdepfile"
  ;;

icc)
  # Intel's C compiler understands `-MD -MF file'.  However on
  #    icc -MD -MF foo.d -c -o sub/foo.o sub/foo.c
  # ICC 7.0 will fill foo.d with something like
  #    foo.o: sub/foo.c
  #    foo.o: sub/foo.h
  # which is wrong.  We want:
  #    sub/foo.o: sub/foo.c
  #    sub/foo.o: sub/foo.h
  #    sub/foo.c:
  #    sub/foo.h:
  # ICC 7.1 will output
  #    foo.o: sub/foo.c sub/foo.h
  # and will wrap long lines using \ :
  #    foo.o: sub/foo.c ... \
  #     sub/foo.h ... \
  #     ...

  "$@" -MD -MF "$tmpdepfile"
  stat=$?
  if test $stat -eq 0; then :
  else
    rm -f "$tmpdepfile"
    exit $stat
  fi
  rm -f "$depfile"
  # Each line is of the form `foo.o: dependent.h',
  # or `foo.o: dep1.h dep2.h \', or ` dep3.h dep4.h \'.
  # Do two passes, one to just change these to
  # `$object: dependent.h' and one to simply `dependent.h:'.
  sed "s,^[^:]*:,$object :," < "$tmpdepfile" > "$depfile"
  # Some versions of the HPUX 10.20 sed can't process this invocation
  # correctly.  Breaking it into two sed invocations is a workaround.
  sed 's,^[^:]*: \(.*\)$,\1,;s/^\\$//;/^$/d;/:$/d' < "$tmpdepfile" |
    sed -e 's/$/ :/' >> "$depfile"
  rm -f "$tmpdepfile"
  ;;

hp2)
  # The "hp" stanza above does not work with aCC (C++) and HP's ia64
  # compilers, which have integrated preprocessors.  The correct option
  # to use with these is +Maked; it writes dependencies to a file named
  # 'foo.d', which lands next to the object file, wherever that
  # happens to be.
  # Much of this is similar to the tru64 case; see comments there.
  dir=`echo "$object" | sed -e 's|/[^/]*$|/|'`
  test "x$dir" = "x$object" && dir=
  base=`echo "$object" | sed -e 's|^.*/||' -e 's/\.o$//' -e 's/\.lo$//'`
  if test "$libtool" = yes; then
    tmpdepfile1=$dir$base.d
    tmpdepfile2=$dir.libs/$base.d
    "$@" -Wc,+Maked
  else
    tmpdepfile1=$dir$base.d
    tmpdepfile2=$dir$base.d
    "$@" +Maked
  fi
  stat=$?
  if test $stat -eq 0; then :
  else
     rm -f "$tmpdepfile1" "$tmpdepfile2"
     exit $stat
  fi

  for tmpdepfile in "$tmpdepfile1" "$tmpdepfile2"
  do
    test -f "$tmpdepfile" && break
  done
  if test -f "$tmpdepfile"; then
    sed -e "s,^.*\.[a-z]*:,$object:," "$tmpdepfile" > "$depfile"
    # Add `dependent.h:' lines.
    sed -ne '2,${; s/^ *//; s/ \\*$//; s/$/:/; p;}' "$tmpdepfile" >> "$depfile"
  else
    echo "#dummy" > "$depfile"
  fi
  rm -f "$tmpdepfile" "$tmpdepfile2"
  ;;

tru64)
   # The Tru64 compiler uses -MD to generate dependencies as a side
   # effect.  `cc -MD -o foo.o ...' puts the dependencies into `foo.o.d'.
   # At least on Alpha/Redhat 6.1, Compaq CCC V6.2-504 seems to put
   # dependencies in `foo.d' instead, so we check for that too.
   # Subdirectories are respected.
   dir=`echo "$object" | sed -e 's|/[^/]*$|/|'`
   test "x$dir" = "x$object" && dir=
   base=`echo "$object" | sed -e 's|^.*/||' -e 's/\.o$//' -e 's/\.lo$//'`

   if test "$libtool" = yes; then
      # With Tru64 cc, shared objects can also be used to make a
      # static library.  This mechanism is used in libtool 1.4 series to
      # handle both shared and static libraries in a single compilation.
      # With libtool 1.4, dependencies were output in $dir.libs/$base.lo.d.
      #
      # With libtool 1.5 this exception was removed, and libtool now
      # generates 2 separate objects for the 2 libraries.  These two
      # compilations output dependencies in $dir.libs/$base.o.d and
      # in $dir$base.o.d.  We have to check for both files, because
      # one of the two compilations can be disabled.  We should prefer
      # $dir$base.o.d over $dir.libs/$base.o.d because the latter is
      # automatically cleaned when .libs/ is deleted, while ignoring
      # the former would cause a distcleancheck panic.
      tmpdepfile1=$dir.libs/$base.lo.d   # libtool 1.4
      tmpdepfile2=$dir$base.o.d          # libtool 1.5
      tmpdepfile3=$dir.libs/$base.o.d    # libtool 1.5
      tmpdepfile4=$dir.libs/$base.d      # Compaq CCC V6.2-504
      "$@" -Wc,-MD
   else
      tmpdepfile1=$dir$base.o.d
      tmpdepfile2=$dir$base.d
      tmpdepfile3=$dir$base.d
      tmpdepfile4=$dir$base.d
      "$@" -MD
   fi

   stat=$?
   if test $stat -eq 0; then :
   else
      rm -f "$tmpdepfile1" "$tmpdepfile2" "$tmpdepfile3" "$tmpdepfile4"
      exit $stat
   fi

   for tmpdepfile in "$tmpdepfile1" "$tmpdepfile2" "$tmpdepfile3" "$tmpdepfile4"
   do
     test -f "$tmpdepfile" && break
   done
   if test -f "$tmpdepfile"; then
      sed -e "s,^.*\.[a-z]*:,$object:," < "$tmpdepfile" > "$depfile"
      # That's a tab and a space in the [].
      sed -e 's,^.*\.[a-z]*:[	 ]*,,' -e 's,$,:,' < "$tmpdepfile" >> "$depfile"
   else
      echo "#dummy" > "$depfile"
   fi
   rm -f "$tmpdepfile"
   ;;

#nosideeffect)
  # This comment above is used by automake to tell side-effect
  # dependency tracking mechanisms from slower ones.

dashmstdout)
  # Important note: in order to support this mode, a compiler *must*
  # always write the preprocessed file to stdout, regardless of -o.
  "$@" || exit $?

  # Remove the call to Libtool.
  if test "$libtool" = yes; then
    while test $1 != '--mode=compile'; do
      shift
    done
    shift
  fi

  # Remove `-o $object'.
  IFS=" "
  for arg
  do
    case $arg in
    -o)
      shift
      ;;
    $object)
      shift
      ;;
    *)
      set fnord "$@" "$arg"
      shift # fnord
      shift # $arg
      ;;
    esac
  done

  test -z "$dashmflag" && dashmflag=-M
  # Require at least two characters before searching for `:'
  # in the target name.  This is to cope with DOS-style filenames:
  # a dependency such as `c:/foo/bar' could be seen as target `c' otherwise.
  "$@" $dashmflag |
    sed 's:^[  ]*[^: ][^:][^:]*\:[    ]*:'"$object"'\: :' > "$tmpdepfile"
  rm -f "$depfile"
  cat < "$tmpdepfile" > "$depfile"
  tr ' ' '
' < "$tmpdepfile" | \
## Some versions of the HPUX 10.20 sed can't process this invocation
## correctly.  Breaking it into two sed invocations is a workaround.
    sed -e 's/^\\$//' -e '/^$/d' -e '/:$/d' | sed -e 's/$/ :/' >> "$depfile"
  rm -f "$tmpdepfile"
  ;;

dashXmstdout)
  # This case only exists to satisfy depend.m4.  It is never actually
  # run, as this mode is specially recognized in the preamble.
  exit 1
  ;;

makedepend)
  "$@" || exit $?
  # Remove any Libtool call
  if test "$libtool" = yes; then
    while test $1 != '--mode=compile'; do
      shift
    done
    shift
  fi
  # X makedepend
  shift
  cleared=no
  for arg in "$@"; do
    case $cleared in
    no)
      set ""; shift
      cleared=yes ;;
    esac
    case "$arg" in
    -D*|-I*)
      set fnord "$@" "$arg"; shift ;;
    # Strip any option that makedepend may not understand.  Remove
    # the object too, otherwise makedepend will parse it as a source file.
    -*|$object)
      ;;
    *)
      set fnord "$@" "$arg"; shift ;;
    esac
  done
  obj_suffix="`echo $object | sed 's/^.*\././'`"
  touch "$tmpdepfile"
  ${MAKEDEPEND-makedepend} -o"$obj_suffix" -f"$tmpdepfile" "$@"
  rm -f "$depfile"
  cat < "$tmpdepfile" > "$depfile"
  sed '1,2d' "$tmpdepfile" | tr ' ' '
' | \
## Some versions of the HPUX 10.20 sed can't process this invocation
## correctly.  Breaking it into two sed invocations is a workaround.
    sed -e 's/^\\$//' -e '/^$/d' -e '/:$/d' | sed -e 's/$/ :/' >> "$depfile"
  rm -f "$tmpdepfile" "$tmpdepfile".bak
  ;;

cpp)
  # Important note: in order to support this mode, a compiler *must*
  # always write the preprocessed file to stdout.
  "$@" || exit $?

  # Remove the call to Libtool.
  if test "$libtool" = yes; then
    while test $1 != '--mode=compile'; do
      shift
    done
    shift
  fi

  # Remove `-o $object'.
  IFS=" "
  for arg
  do
    case $arg in
    -o)
      shift
      ;;
    $object)
      shift
      ;;
    *)
      set fnord "$@" "$arg"
      shift # fnord
      shift # $arg
      ;;
    esac
  done

  "$@" -E |
    sed -n -e '/^# [0-9][0-9]* "\([^"]*\)".*/ s:: \1 \\:p' \
       -e '/^#line [0-9][0-9]* "\([^"]*\)".*/ s:: \1 \\:p' |
    sed '$ s: \\$::' > "$tmpdepfile"
  rm -f "$depfile"
  echo "$object : \\" > "$depfile"
  cat < "$tmpdepfile" >> "$depfile"
  sed < "$tmpdepfile" '/^$/d;s/^ //;s/ \\$//;s/$/ :/' >> "$depfile"
  rm -f "$tmpdepfile"
  ;;

msvisualcpp)
  # Important note: in order to support this mode, a compiler *must*
  # always write the preprocessed file to stdout, regardless of -o,
  # because we must use -o when running libtool.
  "$@" || exit $?
  IFS=" "
  for arg
  do
    case "$arg" in
    "-Gm"|"/Gm"|"-Gi"|"/Gi"|"-ZI"|"/ZI")
	set fnord "$@"
	shift
	shift
	;;
    *)
	set fnord "$@" "$arg"
	shift
	shift
	;;
    esac
  done
  "$@" -E |
  sed -n '/^#line [0-9][0-9]* "\([^"]*\)"/ s::echo "`cygpath -u \\"\1\\"`":p' | sort | uniq > "$tmpdepfile"
  rm -f "$depfile"
  echo "$object : \\" > "$depfile"
  . "$tmpdepfile" | sed 's% %\\ %g' | sed -n '/^\(.*\)$/ s::	\1 \\:p' >> "$depfile"
  echo "	" >> "$depfile"
  . "$tmpdepfile" | sed 's% %\\ %g' | sed -n '/^\(.*\)$/ s::\1\::p' >> "$depfile"
  rm -f "$tmpdepfile"
  ;;

none)
  exec "$@"
  ;;

*)
  echo "Unknown depmode $depmode" 1>&2
  exit 1
  ;;
esac

exit 0

# Local Variables:
# mode: shell-script
# sh-indentation: 2
# eval: (add-hook 'write-file-hooks 'time-stamp)
# time-stamp-start: "scriptversion="
# time-stamp-format: "%:y-%02m-%02d.%02H"
# time-stamp-end: "$"
# End:










FC++-1.0/install-sh


#!/bin/sh
# install - install a program, script, or datafile

scriptversion=2006-10-14.15

# This originates from X11R5 (mit/util/scripts/install.sh), which was
# later released in X11R6 (xc/config/util/install.sh) with the
# following copyright and license.
#
# Copyright (C) 1994 X Consortium
#
# Permission is hereby granted, free of charge, to any person obtaining a copy
# of this software and associated documentation files (the "Software"), to
# deal in the Software without restriction, including without limitation the
# rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
# sell copies of the Software, and to permit persons to whom the Software is
# furnished to do so, subject to the following conditions:
#
# The above copyright notice and this permission notice shall be included in
# all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
# X CONSORTIUM BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
# AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNEC-
# TION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
#
# Except as contained in this notice, the name of the X Consortium shall not
# be used in advertising or otherwise to promote the sale, use or other deal-
# ings in this Software without prior written authorization from the X Consor-
# tium.
#
#
# FSF changes to this file are in the public domain.
#
# Calling this script install-sh is preferred over install.sh, to prevent
# `make' implicit rules from creating a file called install from it
# when there is no Makefile.
#
# This script is compatible with the BSD install script, but was written
# from scratch.

nl='
'
IFS=" ""	$nl"

# set DOITPROG to echo to test this script

# Don't use :- since 4.3BSD and earlier shells don't like it.
doit="${DOITPROG-}"
if test -z "$doit"; then
  doit_exec=exec
else
  doit_exec=$doit
fi

# Put in absolute file names if you don't have them in your path;
# or use environment vars.

mvprog="${MVPROG-mv}"
cpprog="${CPPROG-cp}"
chmodprog="${CHMODPROG-chmod}"
chownprog="${CHOWNPROG-chown}"
chgrpprog="${CHGRPPROG-chgrp}"
stripprog="${STRIPPROG-strip}"
rmprog="${RMPROG-rm}"
mkdirprog="${MKDIRPROG-mkdir}"

posix_glob=
posix_mkdir=

# Desired mode of installed file.
mode=0755

chmodcmd=$chmodprog
chowncmd=
chgrpcmd=
stripcmd=
rmcmd="$rmprog -f"
mvcmd="$mvprog"
src=
dst=
dir_arg=
dstarg=
no_target_directory=

usage="Usage: $0 [OPTION]... [-T] SRCFILE DSTFILE
   or: $0 [OPTION]... SRCFILES... DIRECTORY
   or: $0 [OPTION]... -t DIRECTORY SRCFILES...
   or: $0 [OPTION]... -d DIRECTORIES...

In the 1st form, copy SRCFILE to DSTFILE.
In the 2nd and 3rd, copy all SRCFILES to DIRECTORY.
In the 4th, create DIRECTORIES.

Options:
-c         (ignored)
-d         create directories instead of installing files.
-g GROUP   $chgrpprog installed files to GROUP.
-m MODE    $chmodprog installed files to MODE.
-o USER    $chownprog installed files to USER.
-s         $stripprog installed files.
-t DIRECTORY  install into DIRECTORY.
-T         report an error if DSTFILE is a directory.
--help     display this help and exit.
--version  display version info and exit.

Environment variables override the default commands:
  CHGRPPROG CHMODPROG CHOWNPROG CPPROG MKDIRPROG MVPROG RMPROG STRIPPROG
"

while test $# -ne 0; do
  case $1 in
    -c) shift
        continue;;

    -d) dir_arg=true
        shift
        continue;;

    -g) chgrpcmd="$chgrpprog $2"
        shift
        shift
        continue;;

    --help) echo "$usage"; exit $?;;

    -m) mode=$2
        shift
        shift
	case $mode in
	  *' '* | *'	'* | *'
'*	  | *'*'* | *'?'* | *'['*)
	    echo "$0: invalid mode: $mode" >&2
	    exit 1;;
	esac
        continue;;

    -o) chowncmd="$chownprog $2"
        shift
        shift
        continue;;

    -s) stripcmd=$stripprog
        shift
        continue;;

    -t) dstarg=$2
	shift
	shift
	continue;;

    -T) no_target_directory=true
	shift
	continue;;

    --version) echo "$0 $scriptversion"; exit $?;;

    --)	shift
	break;;

    -*)	echo "$0: invalid option: $1" >&2
	exit 1;;

    *)  break;;
  esac
done

if test $# -ne 0 && test -z "$dir_arg$dstarg"; then
  # When -d is used, all remaining arguments are directories to create.
  # When -t is used, the destination is already specified.
  # Otherwise, the last argument is the destination.  Remove it from $@.
  for arg
  do
    if test -n "$dstarg"; then
      # $@ is not empty: it contains at least $arg.
      set fnord "$@" "$dstarg"
      shift # fnord
    fi
    shift # arg
    dstarg=$arg
  done
fi

if test $# -eq 0; then
  if test -z "$dir_arg"; then
    echo "$0: no input file specified." >&2
    exit 1
  fi
  # It's OK to call `install-sh -d' without argument.
  # This can happen when creating conditional directories.
  exit 0
fi

if test -z "$dir_arg"; then
  trap '(exit $?); exit' 1 2 13 15

  # Set umask so as not to create temps with too-generous modes.
  # However, 'strip' requires both read and write access to temps.
  case $mode in
    # Optimize common cases.
    *644) cp_umask=133;;
    *755) cp_umask=22;;

    *[0-7])
      if test -z "$stripcmd"; then
	u_plus_rw=
      else
	u_plus_rw='% 200'
      fi
      cp_umask=`expr '(' 777 - $mode % 1000 ')' $u_plus_rw`;;
    *)
      if test -z "$stripcmd"; then
	u_plus_rw=
      else
	u_plus_rw=,u+rw
      fi
      cp_umask=$mode$u_plus_rw;;
  esac
fi

for src
do
  # Protect names starting with `-'.
  case $src in
    -*) src=./$src ;;
  esac

  if test -n "$dir_arg"; then
    dst=$src
    dstdir=$dst
    test -d "$dstdir"
    dstdir_status=$?
  else

    # Waiting for this to be detected by the "$cpprog $src $dsttmp" command
    # might cause directories to be created, which would be especially bad
    # if $src (and thus $dsttmp) contains '*'.
    if test ! -f "$src" && test ! -d "$src"; then
      echo "$0: $src does not exist." >&2
      exit 1
    fi

    if test -z "$dstarg"; then
      echo "$0: no destination specified." >&2
      exit 1
    fi

    dst=$dstarg
    # Protect names starting with `-'.
    case $dst in
      -*) dst=./$dst ;;
    esac

    # If destination is a directory, append the input filename; won't work
    # if double slashes aren't ignored.
    if test -d "$dst"; then
      if test -n "$no_target_directory"; then
	echo "$0: $dstarg: Is a directory" >&2
	exit 1
      fi
      dstdir=$dst
      dst=$dstdir/`basename "$src"`
      dstdir_status=0
    else
      # Prefer dirname, but fall back on a substitute if dirname fails.
      dstdir=`
	(dirname "$dst") 2>/dev/null ||
	expr X"$dst" : 'X\(.*[^/]\)//*[^/][^/]*/*$' \| \
	     X"$dst" : 'X\(//\)[^/]' \| \
	     X"$dst" : 'X\(//\)$' \| \
	     X"$dst" : 'X\(/\)' \| . 2>/dev/null ||
	echo X"$dst" |
	    sed '/^X\(.*[^/]\)\/\/*[^/][^/]*\/*$/{
		   s//\1/
		   q
		 }
		 /^X\(\/\/\)[^/].*/{
		   s//\1/
		   q
		 }
		 /^X\(\/\/\)$/{
		   s//\1/
		   q
		 }
		 /^X\(\/\).*/{
		   s//\1/
		   q
		 }
		 s/.*/./; q'
      `

      test -d "$dstdir"
      dstdir_status=$?
    fi
  fi

  obsolete_mkdir_used=false

  if test $dstdir_status != 0; then
    case $posix_mkdir in
      '')
	# Create intermediate dirs using mode 755 as modified by the umask.
	# This is like FreeBSD 'install' as of 1997-10-28.
	umask=`umask`
	case $stripcmd.$umask in
	  # Optimize common cases.
	  *[2367][2367]) mkdir_umask=$umask;;
	  .*0[02][02] | .[02][02] | .[02]) mkdir_umask=22;;

	  *[0-7])
	    mkdir_umask=`expr $umask + 22 \
	      - $umask % 100 % 40 + $umask % 20 \
	      - $umask % 10 % 4 + $umask % 2
	    `;;
	  *) mkdir_umask=$umask,go-w;;
	esac

	# With -d, create the new directory with the user-specified mode.
	# Otherwise, rely on $mkdir_umask.
	if test -n "$dir_arg"; then
	  mkdir_mode=-m$mode
	else
	  mkdir_mode=
	fi

	posix_mkdir=false
	case $umask in
	  *[123567][0-7][0-7])
	    # POSIX mkdir -p sets u+wx bits regardless of umask, which
	    # is incompatible with FreeBSD 'install' when (umask & 300) != 0.
	    ;;
	  *)
	    tmpdir=${TMPDIR-/tmp}/ins$RANDOM-$$
	    trap 'ret=$?; rmdir "$tmpdir/d" "$tmpdir" 2>/dev/null; exit $ret' 0

	    if (umask $mkdir_umask &&
		exec $mkdirprog $mkdir_mode -p -- "$tmpdir/d") >/dev/null 2>&1
	    then
	      if test -z "$dir_arg" || {
		   # Check for POSIX incompatibilities with -m.
		   # HP-UX 11.23 and IRIX 6.5 mkdir -m -p sets group- or
		   # other-writeable bit of parent directory when it shouldn't.
		   # FreeBSD 6.1 mkdir -m -p sets mode of existing directory.
		   ls_ld_tmpdir=`ls -ld "$tmpdir"`
		   case $ls_ld_tmpdir in
		     d????-?r-*) different_mode=700;;
		     d????-?--*) different_mode=755;;
		     *) false;;
		   esac &&
		   $mkdirprog -m$different_mode -p -- "$tmpdir" && {
		     ls_ld_tmpdir_1=`ls -ld "$tmpdir"`
		     test "$ls_ld_tmpdir" = "$ls_ld_tmpdir_1"
		   }
		 }
	      then posix_mkdir=:
	      fi
	      rmdir "$tmpdir/d" "$tmpdir"
	    else
	      # Remove any dirs left behind by ancient mkdir implementations.
	      rmdir ./$mkdir_mode ./-p ./-- 2>/dev/null
	    fi
	    trap '' 0;;
	esac;;
    esac

    if
      $posix_mkdir && (
	umask $mkdir_umask &&
	$doit_exec $mkdirprog $mkdir_mode -p -- "$dstdir"
      )
    then :
    else

      # The umask is ridiculous, or mkdir does not conform to POSIX,
      # or it failed possibly due to a race condition.  Create the
      # directory the slow way, step by step, checking for races as we go.

      case $dstdir in
	/*) prefix=/ ;;
	-*) prefix=./ ;;
	*)  prefix= ;;
      esac

      case $posix_glob in
        '')
	  if (set -f) 2>/dev/null; then
	    posix_glob=true
	  else
	    posix_glob=false
	  fi ;;
      esac

      oIFS=$IFS
      IFS=/
      $posix_glob && set -f
      set fnord $dstdir
      shift
      $posix_glob && set +f
      IFS=$oIFS

      prefixes=

      for d
      do
	test -z "$d" && continue

	prefix=$prefix$d
	if test -d "$prefix"; then
	  prefixes=
	else
	  if $posix_mkdir; then
	    (umask=$mkdir_umask &&
	     $doit_exec $mkdirprog $mkdir_mode -p -- "$dstdir") && break
	    # Don't fail if two instances are running concurrently.
	    test -d "$prefix" || exit 1
	  else
	    case $prefix in
	      *\'*) qprefix=`echo "$prefix" | sed "s/'/'\\\\\\\\''/g"`;;
	      *) qprefix=$prefix;;
	    esac
	    prefixes="$prefixes '$qprefix'"
	  fi
	fi
	prefix=$prefix/
      done

      if test -n "$prefixes"; then
	# Don't fail if two instances are running concurrently.
	(umask $mkdir_umask &&
	 eval "\$doit_exec \$mkdirprog $prefixes") ||
	  test -d "$dstdir" || exit 1
	obsolete_mkdir_used=true
      fi
    fi
  fi

  if test -n "$dir_arg"; then
    { test -z "$chowncmd" || $doit $chowncmd "$dst"; } &&
    { test -z "$chgrpcmd" || $doit $chgrpcmd "$dst"; } &&
    { test "$obsolete_mkdir_used$chowncmd$chgrpcmd" = false ||
      test -z "$chmodcmd" || $doit $chmodcmd $mode "$dst"; } || exit 1
  else

    # Make a couple of temp file names in the proper directory.
    dsttmp=$dstdir/_inst.$$_
    rmtmp=$dstdir/_rm.$$_

    # Trap to clean up those temp files at exit.
    trap 'ret=$?; rm -f "$dsttmp" "$rmtmp" && exit $ret' 0

    # Copy the file name to the temp name.
    (umask $cp_umask && $doit_exec $cpprog "$src" "$dsttmp") &&

    # and set any options; do chmod last to preserve setuid bits.
    #
    # If any of these fail, we abort the whole thing.  If we want to
    # ignore errors from any of these, just make sure not to ignore
    # errors from the above "$doit $cpprog $src $dsttmp" command.
    #
    { test -z "$chowncmd" || $doit $chowncmd "$dsttmp"; } \
      && { test -z "$chgrpcmd" || $doit $chgrpcmd "$dsttmp"; } \
      && { test -z "$stripcmd" || $doit $stripcmd "$dsttmp"; } \
      && { test -z "$chmodcmd" || $doit $chmodcmd $mode "$dsttmp"; } &&

    # Now rename the file to the real destination.
    { $doit $mvcmd -f "$dsttmp" "$dst" 2>/dev/null \
      || {
	   # The rename failed, perhaps because mv can't rename something else
	   # to itself, or perhaps because mv is so ancient that it does not
	   # support -f.

	   # Now remove or move aside any old file at destination location.
	   # We try this two ways since rm can't unlink itself on some
	   # systems and the destination file might be busy for other
	   # reasons.  In this case, the final cleanup might fail but the new
	   # file should still install successfully.
	   {
	     if test -f "$dst"; then
	       $doit $rmcmd -f "$dst" 2>/dev/null \
	       || { $doit $mvcmd -f "$dst" "$rmtmp" 2>/dev/null \
		     && { $doit $rmcmd -f "$rmtmp" 2>/dev/null; :; }; }\
	       || {
		 echo "$0: cannot unlink or rename $dst" >&2
		 (exit 1); exit 1
	       }
	     else
	       :
	     fi
	   } &&

	   # Now rename the file to the real destination.
	   $doit $mvcmd "$dsttmp" "$dst"
	 }
    } || exit 1

    trap '' 0
  fi
done

# Local variables:
# eval: (add-hook 'write-file-hooks 'time-stamp)
# time-stamp-start: "scriptversion="
# time-stamp-format: "%:y-%02m-%02d.%02H"
# time-stamp-end: "$"
# End:
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# ltmain.sh - Provide generalized library-building support services.
# NOTE: Changing this file will not affect anything until you rerun configure.
#
# Copyright (C) 1996, 1997, 1998, 1999, 2000, 2001, 2003, 2004, 2005
# Free Software Foundation, Inc.
# Originally by Gordon Matzigkeit <gord@gnu.ai.mit.edu>, 1996
#
# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2 of the License, or
# (at your option) any later version.
#
# This program is distributed in the hope that it will be useful, but
# WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
# General Public License for more details.
#
# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA.
#
# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.

basename="s,^.*/,,g"

# Work around backward compatibility issue on IRIX 6.5. On IRIX 6.4+, sh
# is ksh but when the shell is invoked as "sh" and the current value of
# the _XPG environment variable is not equal to 1 (one), the special
# positional parameter $0, within a function call, is the name of the
# function.
progpath="$0"

# define SED for historic ltconfig's generated by Libtool 1.3
test -z "$SED" && SED=sed

# The name of this program:
progname=`echo "$progpath" | $SED $basename`
modename="$progname"

# Global variables:
EXIT_SUCCESS=0
EXIT_FAILURE=1

PROGRAM=ltmain.sh
PACKAGE=libtool
VERSION=1.5.22
TIMESTAMP=" (1.1220.2.365 2005/12/18 22:14:06)"

# See if we are running on zsh, and set the options which allow our
# commands through without removal of \ escapes.
if test -n "${ZSH_VERSION+set}" ; then
  setopt NO_GLOB_SUBST
fi
# Same for EGREP, and just to be sure, do LTCC as well
if test "X$EGREP" = X ; then
    EGREP=egrep
fi
if test "X$LTCC" = X ; then
    LTCC=${CC-gcc}
fi

# Check that we have a working $echo.
if test "X$1" = X--no-reexec; then
  # Discard the --no-reexec flag, and continue.
  shift
elif test "X$1" = X--fallback-echo; then
  # Avoid inline document here, it may be left over
  :
elif test "X`($echo '\t') 2>/dev/null`" = 'X\t'; then
  # Yippee, $echo works!
  :
else
  # Restart under the correct shell, and then maybe $echo will work.
  exec $SHELL "$progpath" --no-reexec ${1+"$@"}
fi

if test "X$1" = X--fallback-echo; then
  # used as fallback echo
  shift
  cat <<EOF
$*
EOF
  exit $EXIT_SUCCESS
fi

default_mode=
help="Try \`$progname --help' for more information."
magic="%%%MAGIC variable%%%"
mkdir="mkdir"
mv="mv -f"
rm="rm -f"

# Sed substitution that helps us do robust quoting.  It backslashifies
# metacharacters that are still active within double-quoted strings.
Xsed="${SED}"' -e 1s/^X//'
sed_quote_subst='s/\([\\`\\"$\\\\]\)/\\\1/g'
# test EBCDIC or ASCII
case `echo X|tr X '\101'` in
 A) # ASCII based system
    # \n is not interpreted correctly by Solaris 8 /usr/ucb/tr
  SP2NL='tr \040 \012'
  NL2SP='tr \015\012 \040\040'
  ;;
 *) # EBCDIC based system
  SP2NL='tr \100 \n'
  NL2SP='tr \r\n \100\100'
  ;;
esac

# NLS nuisances.
# Only set LANG and LC_ALL to C if already set.
# These must not be set unconditionally because not all systems understand
# e.g. LANG=C (notably SCO).
# We save the old values to restore during execute mode.
if test "${LC_ALL+set}" = set; then
  save_LC_ALL="$LC_ALL"; LC_ALL=C; export LC_ALL
fi
if test "${LANG+set}" = set; then
  save_LANG="$LANG"; LANG=C; export LANG
fi

# Make sure IFS has a sensible default
lt_nl='
'
IFS=" 	$lt_nl"

if test "$build_libtool_libs" != yes && test "$build_old_libs" != yes; then
  $echo "$modename: not configured to build any kind of library" 1>&2
  $echo "Fatal configuration error.  See the $PACKAGE docs for more information." 1>&2
  exit $EXIT_FAILURE
fi

# Global variables.
mode=$default_mode
nonopt=
prev=
prevopt=
run=
show="$echo"
show_help=
execute_dlfiles=
duplicate_deps=no
preserve_args=
lo2o="s/\\.lo\$/.${objext}/"
o2lo="s/\\.${objext}\$/.lo/"

if test -z "$max_cmd_len"; then
  i=0
  testring="ABCD"
  new_result=
  
  # If test is not a shell built-in, we'll probably end up computing a
  # maximum length that is only half of the actual maximum length, but
  # we can't tell.
  while (test "X"`$SHELL $0 --fallback-echo "X$testring" 2>/dev/null` \
             = "XX$testring") >/dev/null 2>&1 &&
          new_result=`expr "X$testring" : ".*" 2>&1` &&
          max_cmd_len="$new_result" &&
          test "$i" != 17 # 1/2 MB should be enough
  do
    i=`expr $i + 1`
    testring="$testring$testring"
  done
  testring=
  # Add a significant safety factor because C++ compilers can tack on massive
  # amounts of additional arguments before passing them to the linker.
  # It appears as though 1/2 is a usable value.
  max_cmd_len=`expr $max_cmd_len \/ 2`
fi

#####################################
# Shell function definitions:
# This seems to be the best place for them

# func_mktempdir [string]
# Make a temporary directory that won't clash with other running
# libtool processes, and avoids race conditions if possible.  If
# given, STRING is the basename for that directory.
func_mktempdir ()
{
    my_template="${TMPDIR-/tmp}/${1-$progname}"

    if test "$run" = ":"; then
      # Return a directory name, but don't create it in dry-run mode
      my_tmpdir="${my_template}-$$"
    else

      # If mktemp works, use that first and foremost
      my_tmpdir=`mktemp -d "${my_template}-XXXXXXXX" 2>/dev/null`

      if test ! -d "$my_tmpdir"; then
	# Failing that, at least try and use $RANDOM to avoid a race
	my_tmpdir="${my_template}-${RANDOM-0}$$"

	save_mktempdir_umask=`umask`
	umask 0077
	$mkdir "$my_tmpdir"
	umask $save_mktempdir_umask
      fi

      # If we're not in dry-run mode, bomb out on failure
      test -d "$my_tmpdir" || {
        $echo "cannot create temporary directory \`$my_tmpdir'" 1>&2
	exit $EXIT_FAILURE
      }
    fi

    $echo "X$my_tmpdir" | $Xsed
}


# func_win32_libid arg
# return the library type of file 'arg'
#
# Need a lot of goo to handle *both* DLLs and import libs
# Has to be a shell function in order to 'eat' the argument
# that is supplied when $file_magic_command is called.
func_win32_libid ()
{
  win32_libid_type="unknown"
  win32_fileres=`file -L $1 2>/dev/null`
  case $win32_fileres in
  *ar\ archive\ import\ library*) # definitely import
    win32_libid_type="x86 archive import"
    ;;
  *ar\ archive*) # could be an import, or static
    if eval $OBJDUMP -f $1 | $SED -e '10q' 2>/dev/null | \
      $EGREP -e 'file format pe-i386(.*architecture: i386)?' >/dev/null ; then
      win32_nmres=`eval $NM -f posix -A $1 | \
	$SED -n -e '1,100{/ I /{s,.*,import,;p;q;};}'`
      case $win32_nmres in
      import*)  win32_libid_type="x86 archive import";;
      *)        win32_libid_type="x86 archive static";;
      esac
    fi
    ;;
  *DLL*)
    win32_libid_type="x86 DLL"
    ;;
  *executable*) # but shell scripts are "executable" too...
    case $win32_fileres in
    *MS\ Windows\ PE\ Intel*)
      win32_libid_type="x86 DLL"
      ;;
    esac
    ;;
  esac
  $echo $win32_libid_type
}


# func_infer_tag arg
# Infer tagged configuration to use if any are available and
# if one wasn't chosen via the "--tag" command line option.
# Only attempt this if the compiler in the base compile
# command doesn't match the default compiler.
# arg is usually of the form 'gcc ...'
func_infer_tag ()
{
    if test -n "$available_tags" && test -z "$tagname"; then
      CC_quoted=
      for arg in $CC; do
	case $arg in
	  *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	  arg="\"$arg\""
	  ;;
	esac
	CC_quoted="$CC_quoted $arg"
      done
      case $@ in
      # Blanks in the command may have been stripped by the calling shell,
      # but not from the CC environment variable when configure was run.
      " $CC "* | "$CC "* | " `$echo $CC` "* | "`$echo $CC` "* | " $CC_quoted"* | "$CC_quoted "* | " `$echo $CC_quoted` "* | "`$echo $CC_quoted` "*) ;;
      # Blanks at the start of $base_compile will cause this to fail
      # if we don't check for them as well.
      *)
	for z in $available_tags; do
	  if grep "^# ### BEGIN LIBTOOL TAG CONFIG: $z$" < "$progpath" > /dev/null; then
	    # Evaluate the configuration.
	    eval "`${SED} -n -e '/^# ### BEGIN LIBTOOL TAG CONFIG: '$z'$/,/^# ### END LIBTOOL TAG CONFIG: '$z'$/p' < $progpath`"
	    CC_quoted=
	    for arg in $CC; do
	    # Double-quote args containing other shell metacharacters.
	    case $arg in
	      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	      arg="\"$arg\""
	      ;;
	    esac
	    CC_quoted="$CC_quoted $arg"
	  done
	    # user sometimes does CC=<HOST>-gcc so we need to match that to 'gcc'
	    trimedcc=`echo ${CC} | $SED -e "s/${host}-//g"`
	    # and sometimes libtool has CC=<HOST>-gcc but user does CC=gcc
	    extendcc=${host}-${CC}
	    # and sometimes libtool has CC=<OLDHOST>-gcc but user has CC=<NEWHOST>-gcc  
	    # (Gentoo-specific hack because we always export $CHOST)
	    mungedcc=${CHOST-${host}}-${trimedcc}
	    case "$@ " in
	      "cc "* | " cc "* | "${host}-cc "* | " ${host}-cc "*|\
	      "gcc "* | " gcc "* | "${host}-gcc "* | " ${host}-gcc "*)
	      tagname=CC
	      break ;;
	      "$trimedcc "* | " $trimedcc "* | "`$echo $trimedcc` "* | " `$echo $trimedcc` "*|\
	      "$extendcc "* | " $extendcc "* | "`$echo $extendcc` "* | " `$echo $extendcc` "*|\
	      "$mungedcc "* | " $mungedcc "* | "`$echo $mungedcc` "* | " `$echo $mungedcc` "*|\
	      " $CC "* | "$CC "* | " `$echo $CC` "* | "`$echo $CC` "* | " $CC_quoted"* | "$CC_quoted "* | " `$echo $CC_quoted` "* | "`$echo $CC_quoted` "*)
	      # The compiler in the base compile command matches
	      # the one in the tagged configuration.
	      # Assume this is the tagged configuration we want.
	      tagname=$z
	      break
	      ;;
	    esac
	  fi
	done
	# If $tagname still isn't set, then no tagged configuration
	# was found and let the user know that the "--tag" command
	# line option must be used.
	if test -z "$tagname"; then
	  $echo "$modename: unable to infer tagged configuration"
	  $echo "$modename: specify a tag with \`--tag'" 1>&2
	  exit $EXIT_FAILURE
#        else
#          $echo "$modename: using $tagname tagged configuration"
	fi
	;;
      esac
    fi
}


# func_extract_an_archive dir oldlib
func_extract_an_archive ()
{
    f_ex_an_ar_dir="$1"; shift
    f_ex_an_ar_oldlib="$1"

    $show "(cd $f_ex_an_ar_dir && $AR x $f_ex_an_ar_oldlib)"
    $run eval "(cd \$f_ex_an_ar_dir && $AR x \$f_ex_an_ar_oldlib)" || exit $?
    if ($AR t "$f_ex_an_ar_oldlib" | sort | sort -uc >/dev/null 2>&1); then
     :
    else
      $echo "$modename: ERROR: object name conflicts: $f_ex_an_ar_dir/$f_ex_an_ar_oldlib" 1>&2
      exit $EXIT_FAILURE
    fi
}

# func_extract_archives gentop oldlib ...
func_extract_archives ()
{
    my_gentop="$1"; shift
    my_oldlibs=${1+"$@"}
    my_oldobjs=""
    my_xlib=""
    my_xabs=""
    my_xdir=""
    my_status=""

    $show "${rm}r $my_gentop"
    $run ${rm}r "$my_gentop"
    $show "$mkdir $my_gentop"
    $run $mkdir "$my_gentop"
    my_status=$?
    if test "$my_status" -ne 0 && test ! -d "$my_gentop"; then
      exit $my_status
    fi

    for my_xlib in $my_oldlibs; do
      # Extract the objects.
      case $my_xlib in
	[\\/]* | [A-Za-z]:[\\/]*) my_xabs="$my_xlib" ;;
	*) my_xabs=`pwd`"/$my_xlib" ;;
      esac
      my_xlib=`$echo "X$my_xlib" | $Xsed -e 's%^.*/%%'`
      my_xdir="$my_gentop/$my_xlib"

      $show "${rm}r $my_xdir"
      $run ${rm}r "$my_xdir"
      $show "$mkdir $my_xdir"
      $run $mkdir "$my_xdir"
      exit_status=$?
      if test "$exit_status" -ne 0 && test ! -d "$my_xdir"; then
	exit $exit_status
      fi
      case $host in
      *-darwin*)
	$show "Extracting $my_xabs"
	# Do not bother doing anything if just a dry run
	if test -z "$run"; then
	  darwin_orig_dir=`pwd`
	  cd $my_xdir || exit $?
	  darwin_archive=$my_xabs
	  darwin_curdir=`pwd`
	  darwin_base_archive=`$echo "X$darwin_archive" | $Xsed -e 's%^.*/%%'`
	  darwin_arches=`lipo -info "$darwin_archive" 2>/dev/null | $EGREP Architectures 2>/dev/null`
	  if test -n "$darwin_arches"; then 
	    darwin_arches=`echo "$darwin_arches" | $SED -e 's/.*are://'`
	    darwin_arch=
	    $show "$darwin_base_archive has multiple architectures $darwin_arches"
	    for darwin_arch in  $darwin_arches ; do
	      mkdir -p "unfat-$$/${darwin_base_archive}-${darwin_arch}"
	      lipo -thin $darwin_arch -output "unfat-$$/${darwin_base_archive}-${darwin_arch}/${darwin_base_archive}" "${darwin_archive}"
	      cd "unfat-$$/${darwin_base_archive}-${darwin_arch}"
	      func_extract_an_archive "`pwd`" "${darwin_base_archive}"
	      cd "$darwin_curdir"
	      $rm "unfat-$$/${darwin_base_archive}-${darwin_arch}/${darwin_base_archive}"
	    done # $darwin_arches
      ## Okay now we have a bunch of thin objects, gotta fatten them up :)
	    darwin_filelist=`find unfat-$$ -type f -name \*.o -print -o -name \*.lo -print| xargs basename | sort -u | $NL2SP`
	    darwin_file=
	    darwin_files=
	    for darwin_file in $darwin_filelist; do
	      darwin_files=`find unfat-$$ -name $darwin_file -print | $NL2SP`
	      lipo -create -output "$darwin_file" $darwin_files
	    done # $darwin_filelist
	    ${rm}r unfat-$$
	    cd "$darwin_orig_dir"
	  else
	    cd "$darwin_orig_dir"
 	    func_extract_an_archive "$my_xdir" "$my_xabs"
	  fi # $darwin_arches
	fi # $run
	;;
      *)
        func_extract_an_archive "$my_xdir" "$my_xabs"
        ;;
      esac
      my_oldobjs="$my_oldobjs "`find $my_xdir -name \*.$objext -print -o -name \*.lo -print | $NL2SP`
    done
    func_extract_archives_result="$my_oldobjs"
}
# End of Shell function definitions
#####################################

# Darwin sucks
eval std_shrext=\"$shrext_cmds\"

disable_libs=no

# Parse our command line options once, thoroughly.
while test "$#" -gt 0
do
  arg="$1"
  shift

  case $arg in
  -*=*) optarg=`$echo "X$arg" | $Xsed -e 's/[-_a-zA-Z0-9]*=//'` ;;
  *) optarg= ;;
  esac

  # If the previous option needs an argument, assign it.
  if test -n "$prev"; then
    case $prev in
    execute_dlfiles)
      execute_dlfiles="$execute_dlfiles $arg"
      ;;
    tag)
      tagname="$arg"
      preserve_args="${preserve_args}=$arg"

      # Check whether tagname contains only valid characters
      case $tagname in
      *[!-_A-Za-z0-9,/]*)
	$echo "$progname: invalid tag name: $tagname" 1>&2
	exit $EXIT_FAILURE
	;;
      esac

      case $tagname in
      CC)
	# Don't test for the "default" C tag, as we know, it's there, but
	# not specially marked.
	;;
      *)
	if grep "^# ### BEGIN LIBTOOL TAG CONFIG: $tagname$" < "$progpath" > /dev/null; then
	  taglist="$taglist $tagname"
	  # Evaluate the configuration.
	  eval "`${SED} -n -e '/^# ### BEGIN LIBTOOL TAG CONFIG: '$tagname'$/,/^# ### END LIBTOOL TAG CONFIG: '$tagname'$/p' < $progpath`"
	else
	  $echo "$progname: ignoring unknown tag $tagname" 1>&2
	fi
	;;
      esac
      ;;
    *)
      eval "$prev=\$arg"
      ;;
    esac

    prev=
    prevopt=
    continue
  fi

  # Have we seen a non-optional argument yet?
  case $arg in
  --help)
    show_help=yes
    ;;

  --version)
    $echo "$PROGRAM (GNU $PACKAGE) $VERSION$TIMESTAMP"
    $echo
    $echo "Copyright (C) 2005  Free Software Foundation, Inc."
    $echo "This is free software; see the source for copying conditions.  There is NO"
    $echo "warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE."
    exit $?
    ;;

  --config)
    ${SED} -e '1,/^# ### BEGIN LIBTOOL CONFIG/d' -e '/^# ### END LIBTOOL CONFIG/,$d' $progpath
    # Now print the configurations for the tags.
    for tagname in $taglist; do
      ${SED} -n -e "/^# ### BEGIN LIBTOOL TAG CONFIG: $tagname$/,/^# ### END LIBTOOL TAG CONFIG: $tagname$/p" < "$progpath"
    done
    exit $?
    ;;

  --debug)
    $echo "$progname: enabling shell trace mode"
    set -x
    preserve_args="$preserve_args $arg"
    ;;

  --dry-run | -n)
    run=:
    ;;

  --features)
    $echo "host: $host"
    if test "$build_libtool_libs" = yes; then
      $echo "enable shared libraries"
    else
      $echo "disable shared libraries"
    fi
    if test "$build_old_libs" = yes; then
      $echo "enable static libraries"
    else
      $echo "disable static libraries"
    fi
    exit $?
    ;;

  --finish) mode="finish" ;;

  --mode) prevopt="--mode" prev=mode ;;
  --mode=*) mode="$optarg" ;;

  --preserve-dup-deps) duplicate_deps="yes" ;;

  --quiet | --silent)
    show=:
    preserve_args="$preserve_args $arg"
    ;;

  --tag)
    prevopt="--tag"
    prev=tag
    preserve_args="$preserve_args --tag"
    ;;
  --tag=*)
    set tag "$optarg" ${1+"$@"}
    shift
    prev=tag
    preserve_args="$preserve_args --tag"
    ;;

  -dlopen)
    prevopt="-dlopen"
    prev=execute_dlfiles
    ;;

  -*)
    $echo "$modename: unrecognized option \`$arg'" 1>&2
    $echo "$help" 1>&2
    exit $EXIT_FAILURE
    ;;

  *)
    nonopt="$arg"
    break
    ;;
  esac
done

if test -n "$prevopt"; then
  $echo "$modename: option \`$prevopt' requires an argument" 1>&2
  $echo "$help" 1>&2
  exit $EXIT_FAILURE
fi

case $disable_libs in
no) 
  ;;
shared)
  build_libtool_libs=no
  build_old_libs=yes
  ;;
static)
  build_old_libs=`case $build_libtool_libs in yes) echo no;; *) echo yes;; esac`
  ;;
esac

# If this variable is set in any of the actions, the command in it
# will be execed at the end.  This prevents here-documents from being
# left over by shells.
exec_cmd=

if test -z "$show_help"; then

  # Infer the operation mode.
  if test -z "$mode"; then
    $echo "*** Warning: inferring the mode of operation is deprecated." 1>&2
    $echo "*** Future versions of Libtool will require --mode=MODE be specified." 1>&2
    case $nonopt in
    *cc | cc* | *++ | gcc* | *-gcc* | g++* | xlc*)
      mode=link
      for arg
      do
	case $arg in
	-c)
	   mode=compile
	   break
	   ;;
	esac
      done
      ;;
    *db | *dbx | *strace | *truss)
      mode=execute
      ;;
    *install*|cp|mv)
      mode=install
      ;;
    *rm)
      mode=uninstall
      ;;
    *)
      # If we have no mode, but dlfiles were specified, then do execute mode.
      test -n "$execute_dlfiles" && mode=execute

      # Just use the default operation mode.
      if test -z "$mode"; then
	if test -n "$nonopt"; then
	  $echo "$modename: warning: cannot infer operation mode from \`$nonopt'" 1>&2
	else
	  $echo "$modename: warning: cannot infer operation mode without MODE-ARGS" 1>&2
	fi
      fi
      ;;
    esac
  fi

  # Only execute mode is allowed to have -dlopen flags.
  if test -n "$execute_dlfiles" && test "$mode" != execute; then
    $echo "$modename: unrecognized option \`-dlopen'" 1>&2
    $echo "$help" 1>&2
    exit $EXIT_FAILURE
  fi

  # Change the help message to a mode-specific one.
  generic_help="$help"
  help="Try \`$modename --help --mode=$mode' for more information."

  # These modes are in order of execution frequency so that they run quickly.
  case $mode in
  # libtool compile mode
  compile)
    modename="$modename: compile"
    # Get the compilation command and the source file.
    base_compile=
    srcfile="$nonopt"  #  always keep a non-empty value in "srcfile"
    suppress_opt=yes
    suppress_output=
    arg_mode=normal
    libobj=
    later=

    for arg
    do
      case $arg_mode in
      arg  )
	# do not "continue".  Instead, add this to base_compile
	lastarg="$arg"
	arg_mode=normal
	;;

      target )
	libobj="$arg"
	arg_mode=normal
	continue
	;;

      normal )
	# Accept any command-line options.
	case $arg in
	-o)
	  if test -n "$libobj" ; then
	    $echo "$modename: you cannot specify \`-o' more than once" 1>&2
	    exit $EXIT_FAILURE
	  fi
	  arg_mode=target
	  continue
	  ;;

	-static | -prefer-pic | -prefer-non-pic)
	  later="$later $arg"
	  continue
	  ;;

	-no-suppress)
	  suppress_opt=no
	  continue
	  ;;

	-Xcompiler)
	  arg_mode=arg  #  the next one goes into the "base_compile" arg list
	  continue      #  The current "srcfile" will either be retained or
	  ;;            #  replaced later.  I would guess that would be a bug.

	-Wc,*)
	  args=`$echo "X$arg" | $Xsed -e "s/^-Wc,//"`
	  lastarg=
	  save_ifs="$IFS"; IFS=','
 	  for arg in $args; do
	    IFS="$save_ifs"

	    # Double-quote args containing other shell metacharacters.
	    # Many Bourne shells cannot handle close brackets correctly
	    # in scan sets, so we specify it separately.
	    case $arg in
	      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	      arg="\"$arg\""
	      ;;
	    esac
	    lastarg="$lastarg $arg"
	  done
	  IFS="$save_ifs"
	  lastarg=`$echo "X$lastarg" | $Xsed -e "s/^ //"`

	  # Add the arguments to base_compile.
	  base_compile="$base_compile $lastarg"
	  continue
	  ;;

	* )
	  # Accept the current argument as the source file.
	  # The previous "srcfile" becomes the current argument.
	  #
	  lastarg="$srcfile"
	  srcfile="$arg"
	  ;;
	esac  #  case $arg
	;;
      esac    #  case $arg_mode

      # Aesthetically quote the previous argument.
      lastarg=`$echo "X$lastarg" | $Xsed -e "$sed_quote_subst"`

      case $lastarg in
      # Double-quote args containing other shell metacharacters.
      # Many Bourne shells cannot handle close brackets correctly
      # in scan sets, and some SunOS ksh mistreat backslash-escaping
      # in scan sets (worked around with variable expansion),
      # and furthermore cannot handle '|' '&' '(' ')' in scan sets 
      # at all, so we specify them separately.
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	lastarg="\"$lastarg\""
	;;
      esac

      base_compile="$base_compile $lastarg"
    done # for arg

    case $arg_mode in
    arg)
      $echo "$modename: you must specify an argument for -Xcompile"
      exit $EXIT_FAILURE
      ;;
    target)
      $echo "$modename: you must specify a target with \`-o'" 1>&2
      exit $EXIT_FAILURE
      ;;
    *)
      # Get the name of the library object.
      [ -z "$libobj" ] && libobj=`$echo "X$srcfile" | $Xsed -e 's%^.*/%%'`
      ;;
    esac

    # Recognize several different file suffixes.
    # If the user specifies -o file.o, it is replaced with file.lo
    xform='[cCFSifmso]'
    case $libobj in
    *.ada) xform=ada ;;
    *.adb) xform=adb ;;
    *.ads) xform=ads ;;
    *.asm) xform=asm ;;
    *.c++) xform=c++ ;;
    *.cc) xform=cc ;;
    *.ii) xform=ii ;;
    *.class) xform=class ;;
    *.cpp) xform=cpp ;;
    *.cxx) xform=cxx ;;
    *.f90) xform=f90 ;;
    *.for) xform=for ;;
    *.java) xform=java ;;
    esac

    libobj=`$echo "X$libobj" | $Xsed -e "s/\.$xform$/.lo/"`

    case $libobj in
    *.lo) obj=`$echo "X$libobj" | $Xsed -e "$lo2o"` ;;
    *)
      $echo "$modename: cannot determine name of library object from \`$libobj'" 1>&2
      exit $EXIT_FAILURE
      ;;
    esac

    func_infer_tag $base_compile

    for arg in $later; do
      case $arg in
      -static)
	build_old_libs=yes
	continue
	;;

      -prefer-pic)
	pic_mode=yes
	continue
	;;

      -prefer-non-pic)
	pic_mode=no
	continue
	;;
      esac
    done

    qlibobj=`$echo "X$libobj" | $Xsed -e "$sed_quote_subst"`
    case $qlibobj in
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	qlibobj="\"$qlibobj\"" ;;
    esac
    test "X$libobj" != "X$qlibobj" \
	&& $echo "X$libobj" | grep '[]~#^*{};<>?"'"'"' 	&()|`$[]' \
	&& $echo "$modename: libobj name \`$libobj' may not contain shell special characters."
    objname=`$echo "X$obj" | $Xsed -e 's%^.*/%%'`
    xdir=`$echo "X$obj" | $Xsed -e 's%/[^/]*$%%'`
    if test "X$xdir" = "X$obj"; then
      xdir=
    else
      xdir=$xdir/
    fi
    lobj=${xdir}$objdir/$objname

    if test -z "$base_compile"; then
      $echo "$modename: you must specify a compilation command" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    # Delete any leftover library objects.
    if test "$build_old_libs" = yes; then
      removelist="$obj $lobj $libobj ${libobj}T"
    else
      removelist="$lobj $libobj ${libobj}T"
    fi

    $run $rm $removelist
    trap "$run $rm $removelist; exit $EXIT_FAILURE" 1 2 15

    # On Cygwin there's no "real" PIC flag so we must build both object types
    case $host_os in
    cygwin* | mingw* | pw32* | os2*)
      pic_mode=default
      ;;
    esac
    if test "$pic_mode" = no && test "$deplibs_check_method" != pass_all; then
      # non-PIC code in shared libraries is not supported
      pic_mode=default
    fi

    # Calculate the filename of the output object if compiler does
    # not support -o with -c
    if test "$compiler_c_o" = no; then
      output_obj=`$echo "X$srcfile" | $Xsed -e 's%^.*/%%' -e 's%\.[^.]*$%%'`.${objext}
      lockfile="$output_obj.lock"
      removelist="$removelist $output_obj $lockfile"
      trap "$run $rm $removelist; exit $EXIT_FAILURE" 1 2 15
    else
      output_obj=
      need_locks=no
      lockfile=
    fi

    # Lock this critical section if it is needed
    # We use this script file to make the link, it avoids creating a new file
    if test "$need_locks" = yes; then
      until $run ln "$srcfile" "$lockfile" 2>/dev/null; do
	$show "Waiting for $lockfile to be removed"
	sleep 2
      done
    elif test "$need_locks" = warn; then
      if test -f "$lockfile"; then
	$echo "\
*** ERROR, $lockfile exists and contains:
`cat $lockfile 2>/dev/null`

This indicates that another process is trying to use the same
temporary object file, and libtool could not work around it because
your compiler does not support \`-c' and \`-o' together.  If you
repeat this compilation, it may succeed, by chance, but you had better
avoid parallel builds (make -j) in this platform, or get a better
compiler."

	$run $rm $removelist
	exit $EXIT_FAILURE
      fi
      $echo "$srcfile" > "$lockfile"
    fi

    if test -n "$fix_srcfile_path"; then
      eval srcfile=\"$fix_srcfile_path\"
    fi
    qsrcfile=`$echo "X$srcfile" | $Xsed -e "$sed_quote_subst"`
    case $qsrcfile in
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
      qsrcfile="\"$qsrcfile\"" ;;
    esac

    $run $rm "$libobj" "${libobj}T"

    # Create a libtool object file (analogous to a ".la" file),
    # but don't create it if we're doing a dry run.
    test -z "$run" && cat > ${libobj}T <<EOF
# $libobj - a libtool object file
# Generated by $PROGRAM - GNU $PACKAGE $VERSION$TIMESTAMP
#
# Please DO NOT delete this file!
# It is necessary for linking the library.

# Name of the PIC object.
EOF

    # Only build a PIC object if we are building libtool libraries.
    if test "$build_libtool_libs" = yes; then
      # Without this assignment, base_compile gets emptied.
      fbsd_hideous_sh_bug=$base_compile

      if test "$pic_mode" != no; then
	command="$base_compile $qsrcfile $pic_flag"
      else
	# Don't build PIC code
	command="$base_compile $qsrcfile"
      fi

      if test ! -d "${xdir}$objdir"; then
	$show "$mkdir ${xdir}$objdir"
	$run $mkdir ${xdir}$objdir
	exit_status=$?
	if test "$exit_status" -ne 0 && test ! -d "${xdir}$objdir"; then
	  exit $exit_status
	fi
      fi

      if test -z "$output_obj"; then
	# Place PIC objects in $objdir
	command="$command -o $lobj"
      fi

      $run $rm "$lobj" "$output_obj"

      $show "$command"
      if $run eval "$command"; then :
      else
	test -n "$output_obj" && $run $rm $removelist
	exit $EXIT_FAILURE
      fi

      if test "$need_locks" = warn &&
	 test "X`cat $lockfile 2>/dev/null`" != "X$srcfile"; then
	$echo "\
*** ERROR, $lockfile contains:
`cat $lockfile 2>/dev/null`

but it should contain:
$srcfile

This indicates that another process is trying to use the same
temporary object file, and libtool could not work around it because
your compiler does not support \`-c' and \`-o' together.  If you
repeat this compilation, it may succeed, by chance, but you had better
avoid parallel builds (make -j) in this platform, or get a better
compiler."

	$run $rm $removelist
	exit $EXIT_FAILURE
      fi

      # Just move the object if needed, then go on to compile the next one
      if test -n "$output_obj" && test "X$output_obj" != "X$lobj"; then
	$show "$mv $output_obj $lobj"
	if $run $mv $output_obj $lobj; then :
	else
	  error=$?
	  $run $rm $removelist
	  exit $error
	fi
      fi

      # Append the name of the PIC object to the libtool object file.
      test -z "$run" && cat >> ${libobj}T <<EOF
pic_object='$objdir/$objname'

EOF

      # Allow error messages only from the first compilation.
      if test "$suppress_opt" = yes; then
        suppress_output=' >/dev/null 2>&1'
      fi
    else
      # No PIC object so indicate it doesn't exist in the libtool
      # object file.
      test -z "$run" && cat >> ${libobj}T <<EOF
pic_object=none

EOF
    fi

    # Only build a position-dependent object if we build old libraries.
    if test "$build_old_libs" = yes; then
      if test "$pic_mode" != yes; then
	# Don't build PIC code
	command="$base_compile $qsrcfile"
      else
	command="$base_compile $qsrcfile $pic_flag"
      fi
      if test "$compiler_c_o" = yes; then
	command="$command -o $obj"
      fi

      # Suppress compiler output if we already did a PIC compilation.
      command="$command$suppress_output"
      $run $rm "$obj" "$output_obj"
      $show "$command"
      if $run eval "$command"; then :
      else
	$run $rm $removelist
	exit $EXIT_FAILURE
      fi

      if test "$need_locks" = warn &&
	 test "X`cat $lockfile 2>/dev/null`" != "X$srcfile"; then
	$echo "\
*** ERROR, $lockfile contains:
`cat $lockfile 2>/dev/null`

but it should contain:
$srcfile

This indicates that another process is trying to use the same
temporary object file, and libtool could not work around it because
your compiler does not support \`-c' and \`-o' together.  If you
repeat this compilation, it may succeed, by chance, but you had better
avoid parallel builds (make -j) in this platform, or get a better
compiler."

	$run $rm $removelist
	exit $EXIT_FAILURE
      fi

      # Just move the object if needed
      if test -n "$output_obj" && test "X$output_obj" != "X$obj"; then
	$show "$mv $output_obj $obj"
	if $run $mv $output_obj $obj; then :
	else
	  error=$?
	  $run $rm $removelist
	  exit $error
	fi
      fi

      # Append the name of the non-PIC object the libtool object file.
      # Only append if the libtool object file exists.
      test -z "$run" && cat >> ${libobj}T <<EOF
# Name of the non-PIC object.
non_pic_object='$objname'

EOF
    else
      # Append the name of the non-PIC object the libtool object file.
      # Only append if the libtool object file exists.
      test -z "$run" && cat >> ${libobj}T <<EOF
# Name of the non-PIC object.
non_pic_object=none

EOF
    fi

    $run $mv "${libobj}T" "${libobj}"

    # Unlock the critical section if it was locked
    if test "$need_locks" != no; then
      $run $rm "$lockfile"
    fi

    exit $EXIT_SUCCESS
    ;;

  # libtool link mode
  link | relink)
    modename="$modename: link"
    case $host in
    *-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-os2*)
      # It is impossible to link a dll without this setting, and
      # we shouldn't force the makefile maintainer to figure out
      # which system we are compiling for in order to pass an extra
      # flag for every libtool invocation.
      # allow_undefined=no

      # FIXME: Unfortunately, there are problems with the above when trying
      # to make a dll which has undefined symbols, in which case not
      # even a static library is built.  For now, we need to specify
      # -no-undefined on the libtool link line when we can be certain
      # that all symbols are satisfied, otherwise we get a static library.
      allow_undefined=yes
      ;;
    *)
      allow_undefined=yes
      ;;
    esac
    libtool_args="$nonopt"
    base_compile="$nonopt $@"
    compile_command="$nonopt"
    finalize_command="$nonopt"

    compile_rpath=
    finalize_rpath=
    compile_shlibpath=
    finalize_shlibpath=
    convenience=
    old_convenience=
    deplibs=
    old_deplibs=
    compiler_flags=
    linker_flags=
    dllsearchpath=
    lib_search_path=`pwd`
    inst_prefix_dir=

    avoid_version=no
    dlfiles=
    dlprefiles=
    dlself=no
    export_dynamic=no
    export_symbols=
    export_symbols_regex=
    generated=
    libobjs=
    ltlibs=
    module=no
    no_install=no
    objs=
    non_pic_objects=
    notinst_path= # paths that contain not-installed libtool libraries
    precious_files_regex=
    prefer_static_libs=no
    preload=no
    prev=
    prevarg=
    release=
    rpath=
    xrpath=
    perm_rpath=
    temp_rpath=
    thread_safe=no
    vinfo=
    vinfo_number=no

    func_infer_tag $base_compile

    # We need to know -static, to get the right output filenames.
    for arg
    do
      case $arg in
      -all-static | -static)
	if test "X$arg" = "X-all-static"; then
	  if test "$build_libtool_libs" = yes && test -z "$link_static_flag"; then
	    $echo "$modename: warning: complete static linking is impossible in this configuration" 1>&2
	  fi
	  if test -n "$link_static_flag"; then
	    dlopen_self=$dlopen_self_static
	  fi
	  prefer_static_libs=yes
	else
	  if test -z "$pic_flag" && test -n "$link_static_flag"; then
	    dlopen_self=$dlopen_self_static
	  fi
	  prefer_static_libs=built
	fi
	build_libtool_libs=no
	build_old_libs=yes
	break
	;;
      esac
    done

    # See if our shared archives depend on static archives.
    test -n "$old_archive_from_new_cmds" && build_old_libs=yes

    # Go through the arguments, transforming them on the way.
    while test "$#" -gt 0; do
      arg="$1"
      shift
      case $arg in
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	qarg=\"`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`\" ### testsuite: skip nested quoting test
	;;
      *) qarg=$arg ;;
      esac
      libtool_args="$libtool_args $qarg"

      # If the previous option needs an argument, assign it.
      if test -n "$prev"; then
	case $prev in
	output)
	  compile_command="$compile_command @OUTPUT@"
	  finalize_command="$finalize_command @OUTPUT@"
	  ;;
	esac

	case $prev in
	dlfiles|dlprefiles)
	  if test "$preload" = no; then
	    # Add the symbol object into the linking commands.
	    compile_command="$compile_command @SYMFILE@"
	    finalize_command="$finalize_command @SYMFILE@"
	    preload=yes
	  fi
	  case $arg in
	  *.la | *.lo) ;;  # We handle these cases below.
	  force)
	    if test "$dlself" = no; then
	      dlself=needless
	      export_dynamic=yes
	    fi
	    prev=
	    continue
	    ;;
	  self)
	    if test "$prev" = dlprefiles; then
	      dlself=yes
	    elif test "$prev" = dlfiles && test "$dlopen_self" != yes; then
	      dlself=yes
	    else
	      dlself=needless
	      export_dynamic=yes
	    fi
	    prev=
	    continue
	    ;;
	  *)
	    if test "$prev" = dlfiles; then
	      dlfiles="$dlfiles $arg"
	    else
	      dlprefiles="$dlprefiles $arg"
	    fi
	    prev=
	    continue
	    ;;
	  esac
	  ;;
	expsyms)
	  export_symbols="$arg"
	  if test ! -f "$arg"; then
	    $echo "$modename: symbol file \`$arg' does not exist"
	    exit $EXIT_FAILURE
	  fi
	  prev=
	  continue
	  ;;
	expsyms_regex)
	  export_symbols_regex="$arg"
	  prev=
	  continue
	  ;;
	inst_prefix)
	  inst_prefix_dir="$arg"
	  prev=
	  continue
	  ;;
	precious_regex)
	  precious_files_regex="$arg"
	  prev=
	  continue
	  ;;
	release)
	  release="-$arg"
	  prev=
	  continue
	  ;;
	objectlist)
	  if test -f "$arg"; then
	    save_arg=$arg
	    moreargs=
	    for fil in `cat $save_arg`
	    do
#	      moreargs="$moreargs $fil"
	      arg=$fil
	      # A libtool-controlled object.

	      # Check to see that this really is a libtool object.
	      if (${SED} -e '2q' $arg | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
		pic_object=
		non_pic_object=

		# Read the .lo file
		# If there is no directory component, then add one.
		case $arg in
		*/* | *\\*) . $arg ;;
		*) . ./$arg ;;
		esac

		if test -z "$pic_object" || \
		   test -z "$non_pic_object" ||
		   test "$pic_object" = none && \
		   test "$non_pic_object" = none; then
		  $echo "$modename: cannot find name of object for \`$arg'" 1>&2
		  exit $EXIT_FAILURE
		fi

		# Extract subdirectory from the argument.
		xdir=`$echo "X$arg" | $Xsed -e 's%/[^/]*$%%'`
		if test "X$xdir" = "X$arg"; then
		  xdir=
		else
		  xdir="$xdir/"
		fi

		if test "$pic_object" != none; then
		  # Prepend the subdirectory the object is found in.
		  pic_object="$xdir$pic_object"

		  if test "$prev" = dlfiles; then
		    if test "$build_libtool_libs" = yes && test "$dlopen_support" = yes; then
		      dlfiles="$dlfiles $pic_object"
		      prev=
		      continue
		    else
		      # If libtool objects are unsupported, then we need to preload.
		      prev=dlprefiles
		    fi
		  fi

		  # CHECK ME:  I think I busted this.  -Ossama
		  if test "$prev" = dlprefiles; then
		    # Preload the old-style object.
		    dlprefiles="$dlprefiles $pic_object"
		    prev=
		  fi

		  # A PIC object.
		  libobjs="$libobjs $pic_object"
		  arg="$pic_object"
		fi

		# Non-PIC object.
		if test "$non_pic_object" != none; then
		  # Prepend the subdirectory the object is found in.
		  non_pic_object="$xdir$non_pic_object"

		  # A standard non-PIC object
		  non_pic_objects="$non_pic_objects $non_pic_object"
		  if test -z "$pic_object" || test "$pic_object" = none ; then
		    arg="$non_pic_object"
		  fi
		else
		  # If the PIC object exists, use it instead.
		  # $xdir was prepended to $pic_object above.
		  non_pic_object="$pic_object"
		  non_pic_objects="$non_pic_objects $non_pic_object"
		fi
	      else
		# Only an error if not doing a dry-run.
		if test -z "$run"; then
		  $echo "$modename: \`$arg' is not a valid libtool object" 1>&2
		  exit $EXIT_FAILURE
		else
		  # Dry-run case.

		  # Extract subdirectory from the argument.
		  xdir=`$echo "X$arg" | $Xsed -e 's%/[^/]*$%%'`
		  if test "X$xdir" = "X$arg"; then
		    xdir=
		  else
		    xdir="$xdir/"
		  fi

		  pic_object=`$echo "X${xdir}${objdir}/${arg}" | $Xsed -e "$lo2o"`
		  non_pic_object=`$echo "X${xdir}${arg}" | $Xsed -e "$lo2o"`
		  libobjs="$libobjs $pic_object"
		  non_pic_objects="$non_pic_objects $non_pic_object"
		fi
	      fi
	    done
	  else
	    $echo "$modename: link input file \`$save_arg' does not exist"
	    exit $EXIT_FAILURE
	  fi
	  arg=$save_arg
	  prev=
	  continue
	  ;;
	rpath | xrpath)
	  # We need an absolute path.
	  case $arg in
	  [\\/]* | [A-Za-z]:[\\/]*) ;;
	  *)
	    $echo "$modename: only absolute run-paths are allowed" 1>&2
	    exit $EXIT_FAILURE
	    ;;
	  esac
	  if test "$prev" = rpath; then
	    case "$rpath " in
	    *" $arg "*) ;;
	    *) rpath="$rpath $arg" ;;
	    esac
	  else
	    case "$xrpath " in
	    *" $arg "*) ;;
	    *) xrpath="$xrpath $arg" ;;
	    esac
	  fi
	  prev=
	  continue
	  ;;
	xcompiler)
	  compiler_flags="$compiler_flags $qarg"
	  prev=
	  compile_command="$compile_command $qarg"
	  finalize_command="$finalize_command $qarg"
	  continue
	  ;;
	xlinker)
	  linker_flags="$linker_flags $qarg"
	  compiler_flags="$compiler_flags $wl$qarg"
	  prev=
	  compile_command="$compile_command $wl$qarg"
	  finalize_command="$finalize_command $wl$qarg"
	  continue
	  ;;
	xcclinker)
	  linker_flags="$linker_flags $qarg"
	  compiler_flags="$compiler_flags $qarg"
	  prev=
	  compile_command="$compile_command $qarg"
	  finalize_command="$finalize_command $qarg"
	  continue
	  ;;
	shrext)
  	  shrext_cmds="$arg"
	  prev=
	  continue
	  ;;
	darwin_framework|darwin_framework_skip)
	  test "$prev" = "darwin_framework" && compiler_flags="$compiler_flags $arg"
	  compile_command="$compile_command $arg"
	  finalize_command="$finalize_command $arg"
	  prev=
	  continue
	  ;;
	*)
	  eval "$prev=\"\$arg\""
	  prev=
	  continue
	  ;;
	esac
      fi # test -n "$prev"

      prevarg="$arg"

      case $arg in
      -all-static)
	if test -n "$link_static_flag"; then
	  compile_command="$compile_command $link_static_flag"
	  finalize_command="$finalize_command $link_static_flag"
	fi
	continue
	;;

      -allow-undefined)
	# FIXME: remove this flag sometime in the future.
	$echo "$modename: \`-allow-undefined' is deprecated because it is the default" 1>&2
	continue
	;;

      -avoid-version)
	avoid_version=yes
	continue
	;;

      -dlopen)
	prev=dlfiles
	continue
	;;

      -dlpreopen)
	prev=dlprefiles
	continue
	;;

      -export-dynamic)
	export_dynamic=yes
	continue
	;;

      -export-symbols | -export-symbols-regex)
	if test -n "$export_symbols" || test -n "$export_symbols_regex"; then
	  $echo "$modename: more than one -exported-symbols argument is not allowed"
	  exit $EXIT_FAILURE
	fi
	if test "X$arg" = "X-export-symbols"; then
	  prev=expsyms
	else
	  prev=expsyms_regex
	fi
	continue
	;;

      -framework|-arch|-isysroot)
	case " $CC " in
	  *" ${arg} ${1} "* | *" ${arg}	${1} "*) 
		prev=darwin_framework_skip ;;
	  *) compiler_flags="$compiler_flags $arg"
	     prev=darwin_framework ;;
	esac
	compile_command="$compile_command $arg"
	finalize_command="$finalize_command $arg"
	continue
	;;

      -inst-prefix-dir)
	prev=inst_prefix
	continue
	;;

      # The native IRIX linker understands -LANG:*, -LIST:* and -LNO:*
      # so, if we see these flags be careful not to treat them like -L
      -L[A-Z][A-Z]*:*)
	case $with_gcc/$host in
	no/*-*-irix* | /*-*-irix*)
	  compile_command="$compile_command $arg"
	  finalize_command="$finalize_command $arg"
	  ;;
	esac
	continue
	;;

      -L*)
	dir=`$echo "X$arg" | $Xsed -e 's/^-L//'`
	# We need an absolute path.
	case $dir in
	[\\/]* | [A-Za-z]:[\\/]*) ;;
	*)
	  absdir=`cd "$dir" && pwd`
	  if test -z "$absdir"; then
	    $echo "$modename: cannot determine absolute directory name of \`$dir'" 1>&2
	    absdir="$dir"
	    notinst_path="$notinst_path $dir"
	  fi
	  dir="$absdir"
	  ;;
	esac
	case "$deplibs " in
	*" -L$dir "*) ;;
	*)
	  deplibs="$deplibs -L$dir"
	  lib_search_path="$lib_search_path $dir"
	  ;;
	esac
	case $host in
	*-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-os2*)
	  testbindir=`$echo "X$dir" | $Xsed -e 's*/lib$*/bin*'`
	  case :$dllsearchpath: in
	  *":$dir:"*) ;;
	  *) dllsearchpath="$dllsearchpath:$dir";;
	  esac
	  case :$dllsearchpath: in
	  *":$testbindir:"*) ;;
	  *) dllsearchpath="$dllsearchpath:$testbindir";;
	  esac
	  ;;
	esac
	continue
	;;

      -l*)
	if test "X$arg" = "X-lc" || test "X$arg" = "X-lm"; then
	  case $host in
	  *-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-beos*)
	    # These systems don't actually have a C or math library (as such)
	    continue
	    ;;
	  *-*-os2*)
	    # These systems don't actually have a C library (as such)
	    test "X$arg" = "X-lc" && continue
	    ;;
	  *-*-openbsd* | *-*-freebsd* | *-*-dragonfly*)
	    # Do not include libc due to us having libc/libc_r.
	    test "X$arg" = "X-lc" && continue
	    ;;
	  *-*-rhapsody* | *-*-darwin1.[012])
	    # Rhapsody C and math libraries are in the System framework
	    deplibs="$deplibs -framework System"
	    continue
	    ;;
	  *-*-sco3.2v5* | *-*-sco5v6*)
	    # Causes problems with __ctype
	    test "X$arg" = "X-lc" && continue
	    ;;
	  *-*-sysv4.2uw2* | *-*-sysv5* | *-*-unixware* | *-*-OpenUNIX*)
	    # Compiler inserts libc in the correct place for threads to work
	    test "X$arg" = "X-lc" && continue
	    ;;
	  esac
	elif test "X$arg" = "X-lc_r"; then
	 case $host in
	 *-*-openbsd* | *-*-freebsd* | *-*-dragonfly*)
	   # Do not include libc_r directly, use -pthread flag.
	   continue
	   ;;
	 esac
	fi
	deplibs="$deplibs $arg"
	continue
	;;

      # Tru64 UNIX uses -model [arg] to determine the layout of C++
      # classes, name mangling, and exception handling.
      -model)
	compile_command="$compile_command $arg"
	compiler_flags="$compiler_flags $arg"
	finalize_command="$finalize_command $arg"
	prev=xcompiler
	continue
	;;

     -mt|-mthreads|-kthread|-Kthread|-pthread|-pthreads|--thread-safe)
	compiler_flags="$compiler_flags $arg"
	compile_command="$compile_command $arg"
	finalize_command="$finalize_command $arg"
	continue
	;;

      -module)
	module=yes
	continue
	;;

      # -64, -mips[0-9] enable 64-bit mode on the SGI compiler
      # -r[0-9][0-9]* specifies the processor on the SGI compiler
      # -xarch=*, -xtarget=* enable 64-bit mode on the Sun compiler
      # +DA*, +DD* enable 64-bit mode on the HP compiler
      # -q* pass through compiler args for the IBM compiler
      # -m* pass through architecture-specific compiler args for GCC
      # -m*, -t[45]*, -txscale* pass through architecture-specific
      # compiler args for GCC
      # -pg pass through profiling flag for GCC
      # @file GCC response files
      -64|-mips[0-9]|-r[0-9][0-9]*|-xarch=*|-xtarget=*|+DA*|+DD*|-q*|-m*|-pg| \
      -t[45]*|-txscale*|@*)

	# Unknown arguments in both finalize_command and compile_command need
	# to be aesthetically quoted because they are evaled later.
	arg=`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`
	case $arg in
	*[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	  arg="\"$arg\""
	  ;;
	esac
        compile_command="$compile_command $arg"
        finalize_command="$finalize_command $arg"
        compiler_flags="$compiler_flags $arg"
        continue
        ;;

      -shrext)
	prev=shrext
	continue
	;;

      -no-fast-install)
	fast_install=no
	continue
	;;

      -no-install)
	case $host in
	*-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-os2*)
	  # The PATH hackery in wrapper scripts is required on Windows
	  # in order for the loader to find any dlls it needs.
	  $echo "$modename: warning: \`-no-install' is ignored for $host" 1>&2
	  $echo "$modename: warning: assuming \`-no-fast-install' instead" 1>&2
	  fast_install=no
	  ;;
	*) no_install=yes ;;
	esac
	continue
	;;

      -no-undefined)
	allow_undefined=no
	continue
	;;

      -objectlist)
	prev=objectlist
	continue
	;;

      -o) prev=output ;;

      -precious-files-regex)
	prev=precious_regex
	continue
	;;

      -release)
	prev=release
	continue
	;;

      -rpath)
	prev=rpath
	continue
	;;

      -R)
	prev=xrpath
	continue
	;;

      -R*)
	dir=`$echo "X$arg" | $Xsed -e 's/^-R//'`
	# We need an absolute path.
	case $dir in
	[\\/]* | [A-Za-z]:[\\/]*) ;;
	*)
	  $echo "$modename: only absolute run-paths are allowed" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac
	case "$xrpath " in
	*" $dir "*) ;;
	*) xrpath="$xrpath $dir" ;;
	esac
	continue
	;;

      -static)
	# The effects of -static are defined in a previous loop.
	# We used to do the same as -all-static on platforms that
	# didn't have a PIC flag, but the assumption that the effects
	# would be equivalent was wrong.  It would break on at least
	# Digital Unix and AIX.
	continue
	;;

      -thread-safe)
	thread_safe=yes
	continue
	;;

      -version-info)
	prev=vinfo
	continue
	;;
      -version-number)
	prev=vinfo
	vinfo_number=yes
	continue
	;;

      -Wc,*)
	args=`$echo "X$arg" | $Xsed -e "$sed_quote_subst" -e 's/^-Wc,//'`
	arg=
	save_ifs="$IFS"; IFS=','
	for flag in $args; do
	  IFS="$save_ifs"
	  case $flag in
	    *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	    flag="\"$flag\""
	    ;;
	  esac
	  arg="$arg $wl$flag"
	  compiler_flags="$compiler_flags $flag"
	done
	IFS="$save_ifs"
	arg=`$echo "X$arg" | $Xsed -e "s/^ //"`
	;;

      -Wl,*)
	args=`$echo "X$arg" | $Xsed -e "$sed_quote_subst" -e 's/^-Wl,//'`
	arg=
	save_ifs="$IFS"; IFS=','
	for flag in $args; do
	  IFS="$save_ifs"
	  case $flag in
	    *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	    flag="\"$flag\""
	    ;;
	  esac
	  arg="$arg $wl$flag"
	  compiler_flags="$compiler_flags $wl$flag"
	  linker_flags="$linker_flags $flag"
	done
	IFS="$save_ifs"
	arg=`$echo "X$arg" | $Xsed -e "s/^ //"`
	;;

      -Xcompiler)
	prev=xcompiler
	continue
	;;

      -Xlinker)
	prev=xlinker
	continue
	;;

      -XCClinker)
	prev=xcclinker
	continue
	;;

      # Some other compiler flag.
      -* | +*)
	# Unknown arguments in both finalize_command and compile_command need
	# to be aesthetically quoted because they are evaled later.
	arg=`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`
	case $arg in
	*[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	  arg="\"$arg\""
	  ;;
	esac
	;;

      *.$objext)
	# A standard object.
	objs="$objs $arg"
	;;

      *.lo)
	# A libtool-controlled object.

	# Check to see that this really is a libtool object.
	if (${SED} -e '2q' $arg | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
	  pic_object=
	  non_pic_object=

	  # Read the .lo file
	  # If there is no directory component, then add one.
	  case $arg in
	  */* | *\\*) . $arg ;;
	  *) . ./$arg ;;
	  esac

	  if test -z "$pic_object" || \
	     test -z "$non_pic_object" ||
	     test "$pic_object" = none && \
	     test "$non_pic_object" = none; then
	    $echo "$modename: cannot find name of object for \`$arg'" 1>&2
	    exit $EXIT_FAILURE
	  fi

	  # Extract subdirectory from the argument.
	  xdir=`$echo "X$arg" | $Xsed -e 's%/[^/]*$%%'`
	  if test "X$xdir" = "X$arg"; then
	    xdir=
 	  else
	    xdir="$xdir/"
	  fi

	  if test "$pic_object" != none; then
	    # Prepend the subdirectory the object is found in.
	    pic_object="$xdir$pic_object"

	    if test "$prev" = dlfiles; then
	      if test "$build_libtool_libs" = yes && test "$dlopen_support" = yes; then
		dlfiles="$dlfiles $pic_object"
		prev=
		continue
	      else
		# If libtool objects are unsupported, then we need to preload.
		prev=dlprefiles
	      fi
	    fi

	    # CHECK ME:  I think I busted this.  -Ossama
	    if test "$prev" = dlprefiles; then
	      # Preload the old-style object.
	      dlprefiles="$dlprefiles $pic_object"
	      prev=
	    fi

	    # A PIC object.
	    libobjs="$libobjs $pic_object"
	    arg="$pic_object"
	  fi

	  # Non-PIC object.
	  if test "$non_pic_object" != none; then
	    # Prepend the subdirectory the object is found in.
	    non_pic_object="$xdir$non_pic_object"

	    # A standard non-PIC object
	    non_pic_objects="$non_pic_objects $non_pic_object"
	    if test -z "$pic_object" || test "$pic_object" = none ; then
	      arg="$non_pic_object"
	    fi
	  else
	    # If the PIC object exists, use it instead.
	    # $xdir was prepended to $pic_object above.
	    non_pic_object="$pic_object"
	    non_pic_objects="$non_pic_objects $non_pic_object"
	  fi
	else
	  # Only an error if not doing a dry-run.
	  if test -z "$run"; then
	    $echo "$modename: \`$arg' is not a valid libtool object" 1>&2
	    exit $EXIT_FAILURE
	  else
	    # Dry-run case.

	    # Extract subdirectory from the argument.
	    xdir=`$echo "X$arg" | $Xsed -e 's%/[^/]*$%%'`
	    if test "X$xdir" = "X$arg"; then
	      xdir=
	    else
	      xdir="$xdir/"
	    fi

	    pic_object=`$echo "X${xdir}${objdir}/${arg}" | $Xsed -e "$lo2o"`
	    non_pic_object=`$echo "X${xdir}${arg}" | $Xsed -e "$lo2o"`
	    libobjs="$libobjs $pic_object"
	    non_pic_objects="$non_pic_objects $non_pic_object"
	  fi
	fi
	;;

      *.$libext)
	# An archive.
	deplibs="$deplibs $arg"
	old_deplibs="$old_deplibs $arg"
	continue
	;;

      *.la)
	# A libtool-controlled library.

	if test "$prev" = dlfiles; then
	  # This library was specified with -dlopen.
	  dlfiles="$dlfiles $arg"
	  prev=
	elif test "$prev" = dlprefiles; then
	  # The library was specified with -dlpreopen.
	  dlprefiles="$dlprefiles $arg"
	  prev=
	else
	  deplibs="$deplibs $arg"
	fi
	continue
	;;

      # Some other compiler argument.
      *)
	# Unknown arguments in both finalize_command and compile_command need
	# to be aesthetically quoted because they are evaled later.
	arg=`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`
	case $arg in
	*[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	  arg="\"$arg\""
	  ;;
	esac
	;;
      esac # arg

      # Now actually substitute the argument into the commands.
      if test -n "$arg"; then
	compile_command="$compile_command $arg"
	finalize_command="$finalize_command $arg"
      fi
    done # argument parsing loop

    if test -n "$prev"; then
      $echo "$modename: the \`$prevarg' option requires an argument" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    if test "$export_dynamic" = yes && test -n "$export_dynamic_flag_spec"; then
      eval arg=\"$export_dynamic_flag_spec\"
      compile_command="$compile_command $arg"
      finalize_command="$finalize_command $arg"
    fi

    oldlibs=
    # calculate the name of the file, without its directory
    outputname=`$echo "X$output" | $Xsed -e 's%^.*/%%'`
    libobjs_save="$libobjs"

    if test -n "$shlibpath_var"; then
      # get the directories listed in $shlibpath_var
      eval shlib_search_path=\`\$echo \"X\${$shlibpath_var}\" \| \$Xsed -e \'s/:/ /g\'\`
    else
      shlib_search_path=
    fi
    eval sys_lib_search_path=\"$sys_lib_search_path_spec\"
    eval sys_lib_dlsearch_path=\"$sys_lib_dlsearch_path_spec\"

    output_objdir=`$echo "X$output" | $Xsed -e 's%/[^/]*$%%'`
    if test "X$output_objdir" = "X$output"; then
      output_objdir="$objdir"
    else
      output_objdir="$output_objdir/$objdir"
    fi
    # Create the object directory.
    if test ! -d "$output_objdir"; then
      $show "$mkdir $output_objdir"
      $run $mkdir $output_objdir
      exit_status=$?
      if test "$exit_status" -ne 0 && test ! -d "$output_objdir"; then
	exit $exit_status
      fi
    fi

    # Determine the type of output
    case $output in
    "")
      $echo "$modename: you must specify an output file" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
      ;;
    *.$libext) linkmode=oldlib ;;
    *.lo | *.$objext) linkmode=obj ;;
    *.la) linkmode=lib ;;
    *) linkmode=prog ;; # Anything else should be a program.
    esac

    case $host in
    *cygwin* | *mingw* | *pw32*)
      # don't eliminate duplications in $postdeps and $predeps
      duplicate_compiler_generated_deps=yes
      ;;
    *)
      duplicate_compiler_generated_deps=$duplicate_deps
      ;;
    esac
    specialdeplibs=

    libs=
    # Find all interdependent deplibs by searching for libraries
    # that are linked more than once (e.g. -la -lb -la)
    for deplib in $deplibs; do
      if test "X$duplicate_deps" = "Xyes" ; then
	case "$libs " in
	*" $deplib "*) specialdeplibs="$specialdeplibs $deplib" ;;
	esac
      fi
      libs="$libs $deplib"
    done

    if test "$linkmode" = lib; then
      libs="$predeps $libs $compiler_lib_search_path $postdeps"

      # Compute libraries that are listed more than once in $predeps
      # $postdeps and mark them as special (i.e., whose duplicates are
      # not to be eliminated).
      pre_post_deps=
      if test "X$duplicate_compiler_generated_deps" = "Xyes" ; then
	for pre_post_dep in $predeps $postdeps; do
	  case "$pre_post_deps " in
	  *" $pre_post_dep "*) specialdeplibs="$specialdeplibs $pre_post_deps" ;;
	  esac
	  pre_post_deps="$pre_post_deps $pre_post_dep"
	done
      fi
      pre_post_deps=
    fi

    deplibs=
    newdependency_libs=
    newlib_search_path=
    need_relink=no # whether we're linking any uninstalled libtool libraries
    notinst_deplibs= # not-installed libtool libraries
    case $linkmode in
    lib)
	passes="conv link"
	for file in $dlfiles $dlprefiles; do
	  case $file in
	  *.la) ;;
	  *)
	    $echo "$modename: libraries can \`-dlopen' only libtool libraries: $file" 1>&2
	    exit $EXIT_FAILURE
	    ;;
	  esac
	done
	;;
    prog)
	compile_deplibs=
	finalize_deplibs=
	alldeplibs=no
	newdlfiles=
	newdlprefiles=
	passes="conv scan dlopen dlpreopen link"
	;;
    *)  passes="conv"
	;;
    esac
    for pass in $passes; do
      if test "$linkmode,$pass" = "lib,link" ||
	 test "$linkmode,$pass" = "prog,scan"; then
	libs="$deplibs"
	deplibs=
      fi
      if test "$linkmode" = prog; then
	case $pass in
	dlopen) libs="$dlfiles" ;;
	dlpreopen) libs="$dlprefiles" ;;
	link) libs="$deplibs %DEPLIBS% $dependency_libs" ;;
	esac
      fi
      if test "$pass" = dlopen; then
	# Collect dlpreopened libraries
	save_deplibs="$deplibs"
	deplibs=
      fi
      for deplib in $libs; do
	lib=
	found=no
	case $deplib in
	-mt|-mthreads|-kthread|-Kthread|-pthread|-pthreads|--thread-safe)
	  if test "$linkmode,$pass" = "prog,link"; then
	    compile_deplibs="$deplib $compile_deplibs"
	    finalize_deplibs="$deplib $finalize_deplibs"
	  else
	    compiler_flags="$compiler_flags $deplib"
	  fi
	  continue
	  ;;
	-l*)
	  if test "$linkmode" != lib && test "$linkmode" != prog; then
	    $echo "$modename: warning: \`-l' is ignored for archives/objects" 1>&2
	    continue
	  fi
	  name=`$echo "X$deplib" | $Xsed -e 's/^-l//'`
	  for searchdir in $newlib_search_path $lib_search_path $sys_lib_search_path $shlib_search_path; do
	    for search_ext in .la $std_shrext .so .a; do
	      # Search the libtool library
	      lib="$searchdir/lib${name}${search_ext}"
	      if test -f "$lib"; then
		if test "$search_ext" = ".la"; then
		  found=yes
		else
		  found=no
		fi
		break 2
	      fi
	    done
	  done
	  if test "$found" != yes; then
	    # deplib doesn't seem to be a libtool library
	    if test "$linkmode,$pass" = "prog,link"; then
	      compile_deplibs="$deplib $compile_deplibs"
	      finalize_deplibs="$deplib $finalize_deplibs"
	    else
	      deplibs="$deplib $deplibs"
	      test "$linkmode" = lib && newdependency_libs="$deplib $newdependency_libs"
	    fi
	    continue
	  else # deplib is a libtool library
	    # If $allow_libtool_libs_with_static_runtimes && $deplib is a stdlib,
	    # We need to do some special things here, and not later.
	    if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
	      case " $predeps $postdeps " in
	      *" $deplib "*)
		if (${SED} -e '2q' $lib |
                    grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
		  library_names=
		  old_library=
		  case $lib in
		  */* | *\\*) . $lib ;;
		  *) . ./$lib ;;
		  esac
		  for l in $old_library $library_names; do
		    ll="$l"
		  done
		  if test "X$ll" = "X$old_library" ; then # only static version available
		    found=no
		    ladir=`$echo "X$lib" | $Xsed -e 's%/[^/]*$%%'`
		    test "X$ladir" = "X$lib" && ladir="."
		    lib=$ladir/$old_library
		    if test "$linkmode,$pass" = "prog,link"; then
		      compile_deplibs="$deplib $compile_deplibs"
		      finalize_deplibs="$deplib $finalize_deplibs"
		    else
		      deplibs="$deplib $deplibs"
		      test "$linkmode" = lib && newdependency_libs="$deplib $newdependency_libs"
		    fi
		    continue
		  fi
		fi
	        ;;
	      *) ;;
	      esac
	    fi
	  fi
	  ;; # -l
	-L*)
	  case $linkmode in
	  lib)
	    deplibs="$deplib $deplibs"
	    test "$pass" = conv && continue
	    newdependency_libs="$deplib $newdependency_libs"
	    newlib_search_path="$newlib_search_path "`$echo "X$deplib" | $Xsed -e 's/^-L//'`
	    ;;
	  prog)
	    if test "$pass" = conv; then
	      deplibs="$deplib $deplibs"
	      continue
	    fi
	    if test "$pass" = scan; then
	      deplibs="$deplib $deplibs"
	    else
	      compile_deplibs="$deplib $compile_deplibs"
	      finalize_deplibs="$deplib $finalize_deplibs"
	    fi
	    newlib_search_path="$newlib_search_path "`$echo "X$deplib" | $Xsed -e 's/^-L//'`
	    ;;
	  *)
	    $echo "$modename: warning: \`-L' is ignored for archives/objects" 1>&2
	    ;;
	  esac # linkmode
	  continue
	  ;; # -L
	-R*)
	  if test "$pass" = link; then
	    dir=`$echo "X$deplib" | $Xsed -e 's/^-R//'`
	    # Make sure the xrpath contains only unique directories.
	    case "$xrpath " in
	    *" $dir "*) ;;
	    *) xrpath="$xrpath $dir" ;;
	    esac
	  fi
	  deplibs="$deplib $deplibs"
	  continue
	  ;;
	*.la) lib="$deplib" ;;
	*.$libext)
	  if test "$pass" = conv; then
	    deplibs="$deplib $deplibs"
	    continue
	  fi
	  case $linkmode in
	  lib)
	    valid_a_lib=no
	    case $deplibs_check_method in
	      match_pattern*)
		set dummy $deplibs_check_method
	        match_pattern_regex=`expr "$deplibs_check_method" : "$2 \(.*\)"`
		if eval $echo \"$deplib\" 2>/dev/null \
		    | $SED 10q \
		    | $EGREP "$match_pattern_regex" > /dev/null; then
		  valid_a_lib=yes
		fi
		;;
	      pass_all)
		valid_a_lib=yes
		;;
            esac
	    if test "$valid_a_lib" != yes; then
	      $echo
	      $echo "*** Warning: Trying to link with static lib archive $deplib."
	      $echo "*** I have the capability to make that library automatically link in when"
	      $echo "*** you link to this library.  But I can only do this if you have a"
	      $echo "*** shared version of the library, which you do not appear to have"
	      $echo "*** because the file extensions .$libext of this argument makes me believe"
	      $echo "*** that it is just a static archive that I should not used here."
	    else
	      $echo
	      $echo "*** Warning: Linking the shared library $output against the"
	      $echo "*** static library $deplib is not portable!"
	      deplibs="$deplib $deplibs"
	    fi
	    continue
	    ;;
	  prog)
	    if test "$pass" != link; then
	      deplibs="$deplib $deplibs"
	    else
	      compile_deplibs="$deplib $compile_deplibs"
	      finalize_deplibs="$deplib $finalize_deplibs"
	    fi
	    continue
	    ;;
	  esac # linkmode
	  ;; # *.$libext
	*.lo | *.$objext)
	  if test "$pass" = conv; then
	    deplibs="$deplib $deplibs"
	  elif test "$linkmode" = prog; then
	    if test "$pass" = dlpreopen || test "$dlopen_support" != yes || test "$build_libtool_libs" = no; then
	      # If there is no dlopen support or we're linking statically,
	      # we need to preload.
	      newdlprefiles="$newdlprefiles $deplib"
	      compile_deplibs="$deplib $compile_deplibs"
	      finalize_deplibs="$deplib $finalize_deplibs"
	    else
	      newdlfiles="$newdlfiles $deplib"
	    fi
	  fi
	  continue
	  ;;
	%DEPLIBS%)
	  alldeplibs=yes
	  continue
	  ;;
	esac # case $deplib
	if test "$found" = yes || test -f "$lib"; then :
	else
	  $echo "$modename: cannot find the library \`$lib' or unhandled argument \`$deplib'" 1>&2
	  exit $EXIT_FAILURE
	fi

	# Check to see that this really is a libtool archive.
	if (${SED} -e '2q' $lib | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then :
	else
	  $echo "$modename: \`$lib' is not a valid libtool archive" 1>&2
	  exit $EXIT_FAILURE
	fi

	ladir=`$echo "X$lib" | $Xsed -e 's%/[^/]*$%%'`
	test "X$ladir" = "X$lib" && ladir="."

	dlname=
	dlopen=
	dlpreopen=
	libdir=
	library_names=
	old_library=
	# If the library was installed with an old release of libtool,
	# it will not redefine variables installed, or shouldnotlink
	installed=yes
	shouldnotlink=no
	avoidtemprpath=


	# Read the .la file
	case $lib in
	*/* | *\\*) . $lib ;;
	*) . ./$lib ;;
	esac

	if test "$linkmode,$pass" = "lib,link" ||
	   test "$linkmode,$pass" = "prog,scan" ||
	   { test "$linkmode" != prog && test "$linkmode" != lib; }; then
	  test -n "$dlopen" && dlfiles="$dlfiles $dlopen"
	  test -n "$dlpreopen" && dlprefiles="$dlprefiles $dlpreopen"
	fi

	if test "$pass" = conv; then
	  # Only check for convenience libraries
	  deplibs="$lib $deplibs"
	  if test -z "$libdir"; then
	    if test -z "$old_library"; then
	      $echo "$modename: cannot find name of link library for \`$lib'" 1>&2
	      exit $EXIT_FAILURE
	    fi
	    # It is a libtool convenience library, so add in its objects.
	    convenience="$convenience $ladir/$objdir/$old_library"
	    old_convenience="$old_convenience $ladir/$objdir/$old_library"
	    tmp_libs=
	    for deplib in $dependency_libs; do
	      deplibs="$deplib $deplibs"
              if test "X$duplicate_deps" = "Xyes" ; then
	        case "$tmp_libs " in
	        *" $deplib "*) specialdeplibs="$specialdeplibs $deplib" ;;
	        esac
              fi
	      tmp_libs="$tmp_libs $deplib"
	    done
	  elif test "$linkmode" != prog && test "$linkmode" != lib; then
	    $echo "$modename: \`$lib' is not a convenience library" 1>&2
	    exit $EXIT_FAILURE
	  fi
	  continue
	fi # $pass = conv


	# Get the name of the library we link against.
	linklib=
	for l in $old_library $library_names; do
	  linklib="$l"
	done
	if test -z "$linklib"; then
	  $echo "$modename: cannot find name of link library for \`$lib'" 1>&2
	  exit $EXIT_FAILURE
	fi

	# This library was specified with -dlopen.
	if test "$pass" = dlopen; then
	  if test -z "$libdir"; then
	    $echo "$modename: cannot -dlopen a convenience library: \`$lib'" 1>&2
	    exit $EXIT_FAILURE
	  fi
	  if test -z "$dlname" ||
	     test "$dlopen_support" != yes ||
	     test "$build_libtool_libs" = no; then
	    # If there is no dlname, no dlopen support or we're linking
	    # statically, we need to preload.  We also need to preload any
	    # dependent libraries so libltdl's deplib preloader doesn't
	    # bomb out in the load deplibs phase.
	    dlprefiles="$dlprefiles $lib $dependency_libs"
	  else
	    newdlfiles="$newdlfiles $lib"
	  fi
	  continue
	fi # $pass = dlopen

	# We need an absolute path.
	case $ladir in
	[\\/]* | [A-Za-z]:[\\/]*) abs_ladir="$ladir" ;;
	*)
	  abs_ladir=`cd "$ladir" && pwd`
	  if test -z "$abs_ladir"; then
	    $echo "$modename: warning: cannot determine absolute directory name of \`$ladir'" 1>&2
	    $echo "$modename: passing it literally to the linker, although it might fail" 1>&2
	    abs_ladir="$ladir"
	  fi
	  ;;
	esac
	laname=`$echo "X$lib" | $Xsed -e 's%^.*/%%'`

	# Find the relevant object directory and library name.
	if test "X$installed" = Xyes; then
	  if test ! -f "$libdir/$linklib" && test -f "$abs_ladir/$linklib"; then
	    $echo "$modename: warning: library \`$lib' was moved." 1>&2
	    dir="$ladir"
	    absdir="$abs_ladir"
	    libdir="$abs_ladir"
	  else
	    dir="$libdir"
	    absdir="$libdir"
	  fi
	  test "X$hardcode_automatic" = Xyes && avoidtemprpath=yes
	else
	  if test ! -f "$ladir/$objdir/$linklib" && test -f "$abs_ladir/$linklib"; then
	    dir="$ladir"
	    absdir="$abs_ladir"
	    # Remove this search path later
	    notinst_path="$notinst_path $abs_ladir"
	  else
	    dir="$ladir/$objdir"
	    absdir="$abs_ladir/$objdir"
	    # Remove this search path later
	    notinst_path="$notinst_path $abs_ladir"
	  fi
	fi # $installed = yes
	name=`$echo "X$laname" | $Xsed -e 's/\.la$//' -e 's/^lib//'`

	# This library was specified with -dlpreopen.
	if test "$pass" = dlpreopen; then
	  if test -z "$libdir"; then
	    $echo "$modename: cannot -dlpreopen a convenience library: \`$lib'" 1>&2
	    exit $EXIT_FAILURE
	  fi
	  # Prefer using a static library (so that no silly _DYNAMIC symbols
	  # are required to link).
	  if test -n "$old_library"; then
	    newdlprefiles="$newdlprefiles $dir/$old_library"
	  # Otherwise, use the dlname, so that lt_dlopen finds it.
	  elif test -n "$dlname"; then
	    newdlprefiles="$newdlprefiles $dir/$dlname"
	  else
	    newdlprefiles="$newdlprefiles $dir/$linklib"
	  fi
	fi # $pass = dlpreopen

	if test -z "$libdir"; then
	  # Link the convenience library
	  if test "$linkmode" = lib; then
	    deplibs="$dir/$old_library $deplibs"
	  elif test "$linkmode,$pass" = "prog,link"; then
	    compile_deplibs="$dir/$old_library $compile_deplibs"
	    finalize_deplibs="$dir/$old_library $finalize_deplibs"
	  else
	    deplibs="$lib $deplibs" # used for prog,scan pass
	  fi
	  continue
	fi


	if test "$linkmode" = prog && test "$pass" != link; then
	  newlib_search_path="$newlib_search_path $ladir"
	  deplibs="$lib $deplibs"

	  linkalldeplibs=no
	  if test "$link_all_deplibs" != no || test -z "$library_names" ||
	     test "$build_libtool_libs" = no; then
	    linkalldeplibs=yes
	  fi

	  tmp_libs=
	  for deplib in $dependency_libs; do
	    case $deplib in
	    -L*) newlib_search_path="$newlib_search_path "`$echo "X$deplib" | $Xsed -e 's/^-L//'`;; ### testsuite: skip nested quoting test
	    esac
	    # Need to link against all dependency_libs?
	    if test "$linkalldeplibs" = yes; then
	      deplibs="$deplib $deplibs"
	    else
	      # Need to hardcode shared library paths
	      # or/and link against static libraries
	      newdependency_libs="$deplib $newdependency_libs"
	    fi
	    if test "X$duplicate_deps" = "Xyes" ; then
	      case "$tmp_libs " in
	      *" $deplib "*) specialdeplibs="$specialdeplibs $deplib" ;;
	      esac
	    fi
	    tmp_libs="$tmp_libs $deplib"
	  done # for deplib
	  continue
	fi # $linkmode = prog...

	if test "$linkmode,$pass" = "prog,link"; then
	  if test -n "$library_names" &&
	     { test "$prefer_static_libs" = no || test -z "$old_library"; }; then
	    # We need to hardcode the library path
	    if test -n "$shlibpath_var" && test -z "$avoidtemprpath" ; then
	      # Make sure the rpath contains only unique directories.
	      case "$temp_rpath " in
	      *" $dir "*) ;;
	      *" $absdir "*) ;;
	      *) temp_rpath="$temp_rpath $absdir" ;;
	      esac
	    fi

	    # Hardcode the library path.
	    # Skip directories that are in the system default run-time
	    # search path.
	    case " $sys_lib_dlsearch_path " in
	    *" $absdir "*) ;;
	    *)
	      case "$compile_rpath " in
	      *" $absdir "*) ;;
	      *) compile_rpath="$compile_rpath $absdir"
	      esac
	      ;;
	    esac
	    case " $sys_lib_dlsearch_path " in
	    *" $libdir "*) ;;
	    *)
	      case "$finalize_rpath " in
	      *" $libdir "*) ;;
	      *) finalize_rpath="$finalize_rpath $libdir"
	      esac
	      ;;
	    esac
	  fi # $linkmode,$pass = prog,link...

	  if test "$alldeplibs" = yes &&
	     { test "$deplibs_check_method" = pass_all ||
	       { test "$build_libtool_libs" = yes &&
		 test -n "$library_names"; }; }; then
	    # We only need to search for static libraries
	    continue
	  fi
	fi

	link_static=no # Whether the deplib will be linked statically
	use_static_libs=$prefer_static_libs
	if test "$use_static_libs" = built && test "$installed" = yes ; then
	  use_static_libs=no
	fi
	if test -n "$library_names" &&
	   { test "$use_static_libs" = no || test -z "$old_library"; }; then
	  if test "$installed" = no; then
	    notinst_deplibs="$notinst_deplibs $lib"
	    need_relink=yes
	  fi
	  # This is a shared library

	  # Warn about portability, can't link against -module's on
	  # some systems (darwin)
	  if test "$shouldnotlink" = yes && test "$pass" = link ; then
	    $echo
	    if test "$linkmode" = prog; then
	      $echo "*** Warning: Linking the executable $output against the loadable module"
	    else
	      $echo "*** Warning: Linking the shared library $output against the loadable module"
	    fi
	    $echo "*** $linklib is not portable!"
	  fi
	  if test "$linkmode" = lib &&
	     test "$hardcode_into_libs" = yes; then
	    # Hardcode the library path.
	    # Skip directories that are in the system default run-time
	    # search path.
	    case " $sys_lib_dlsearch_path " in
	    *" $absdir "*) ;;
	    *)
	      case "$compile_rpath " in
	      *" $absdir "*) ;;
	      *) compile_rpath="$compile_rpath $absdir"
	      esac
	      ;;
	    esac
	    case " $sys_lib_dlsearch_path " in
	    *" $libdir "*) ;;
	    *)
	      case "$finalize_rpath " in
	      *" $libdir "*) ;;
	      *) finalize_rpath="$finalize_rpath $libdir"
	      esac
	      ;;
	    esac
	  fi

	  if test -n "$old_archive_from_expsyms_cmds"; then
	    # figure out the soname
	    set dummy $library_names
	    realname="$2"
	    shift; shift
	    libname=`eval \\$echo \"$libname_spec\"`
	    # use dlname if we got it. it's perfectly good, no?
	    if test -n "$dlname"; then
	      soname="$dlname"
	    elif test -n "$soname_spec"; then
	      # bleh windows
	      case $host in
	      *cygwin* | mingw*)
		major=`expr $current - $age`
		versuffix="-$major"
		;;
	      esac
	      eval soname=\"$soname_spec\"
	    else
	      soname="$realname"
	    fi

	    # Make a new name for the extract_expsyms_cmds to use
	    soroot="$soname"
	    soname=`$echo $soroot | ${SED} -e 's/^.*\///'`
	    newlib="libimp-`$echo $soname | ${SED} 's/^lib//;s/\.dll$//'`.a"

	    # If the library has no export list, then create one now
	    if test -f "$output_objdir/$soname-def"; then :
	    else
	      $show "extracting exported symbol list from \`$soname'"
	      save_ifs="$IFS"; IFS='~'
	      cmds=$extract_expsyms_cmds
	      for cmd in $cmds; do
		IFS="$save_ifs"
		eval cmd=\"$cmd\"
		$show "$cmd"
		$run eval "$cmd" || exit $?
	      done
	      IFS="$save_ifs"
	    fi

	    # Create $newlib
	    if test -f "$output_objdir/$newlib"; then :; else
	      $show "generating import library for \`$soname'"
	      save_ifs="$IFS"; IFS='~'
	      cmds=$old_archive_from_expsyms_cmds
	      for cmd in $cmds; do
		IFS="$save_ifs"
		eval cmd=\"$cmd\"
		$show "$cmd"
		$run eval "$cmd" || exit $?
	      done
	      IFS="$save_ifs"
	    fi
	    # make sure the library variables are pointing to the new library
	    dir=$output_objdir
	    linklib=$newlib
	  fi # test -n "$old_archive_from_expsyms_cmds"

	  if test "$linkmode" = prog || test "$mode" != relink; then
	    add_shlibpath=
	    add_dir=
	    add=
	    lib_linked=yes
	    case $hardcode_action in
	    immediate | unsupported)
	      if test "$hardcode_direct" = no; then
		add="$dir/$linklib"
		case $host in
		  *-*-sco3.2v5.0.[024]*) add_dir="-L$dir" ;;
		  *-*-sysv4*uw2*) add_dir="-L$dir" ;;
		  *-*-sysv5OpenUNIX* | *-*-sysv5UnixWare7.[01].[10]* | \
		    *-*-unixware7*) add_dir="-L$dir" ;;
		  *-*-darwin* )
		    # if the lib is a module then we can not link against
		    # it, someone is ignoring the new warnings I added
		    if /usr/bin/file -L $add 2> /dev/null |
                      $EGREP ": [^:]* bundle" >/dev/null ; then
		      $echo "** Warning, lib $linklib is a module, not a shared library"
		      if test -z "$old_library" ; then
		        $echo
		        $echo "** And there doesn't seem to be a static archive available"
		        $echo "** The link will probably fail, sorry"
		      else
		        add="$dir/$old_library"
		      fi
		    fi
		esac
	      elif test "$hardcode_minus_L" = no; then
		case $host in
		*-*-sunos*) add_shlibpath="$dir" ;;
		esac
		add_dir="-L$dir"
		add="-l$name"
	      elif test "$hardcode_shlibpath_var" = no; then
		add_shlibpath="$dir"
		add="-l$name"
	      else
		lib_linked=no
	      fi
	      ;;
	    relink)
	      if test "$hardcode_direct" = yes; then
		add="$dir/$linklib"
	      elif test "$hardcode_minus_L" = yes; then
		add_dir="-L$dir"
		# Try looking first in the location we're being installed to.
		if test -n "$inst_prefix_dir"; then
		  case $libdir in
		    [\\/]*)
		      add_dir="$add_dir -L$inst_prefix_dir$libdir"
		      ;;
		  esac
		fi
		add="-l$name"
	      elif test "$hardcode_shlibpath_var" = yes; then
		add_shlibpath="$dir"
		add="-l$name"
	      else
		lib_linked=no
	      fi
	      ;;
	    *) lib_linked=no ;;
	    esac

	    if test "$lib_linked" != yes; then
	      $echo "$modename: configuration error: unsupported hardcode properties"
	      exit $EXIT_FAILURE
	    fi

	    if test -n "$add_shlibpath"; then
	      case :$compile_shlibpath: in
	      *":$add_shlibpath:"*) ;;
	      *) compile_shlibpath="$compile_shlibpath$add_shlibpath:" ;;
	      esac
	    fi
	    if test "$linkmode" = prog; then
	      test -n "$add_dir" && compile_deplibs="$add_dir $compile_deplibs"
	      test -n "$add" && compile_deplibs="$add $compile_deplibs"
	    else
	      test -n "$add_dir" && deplibs="$add_dir $deplibs"
	      test -n "$add" && deplibs="$add $deplibs"
	      if test "$hardcode_direct" != yes && \
		 test "$hardcode_minus_L" != yes && \
		 test "$hardcode_shlibpath_var" = yes; then
		case :$finalize_shlibpath: in
		*":$libdir:"*) ;;
		*) finalize_shlibpath="$finalize_shlibpath$libdir:" ;;
		esac
	      fi
	    fi
	  fi

	  if test "$linkmode" = prog || test "$mode" = relink; then
	    add_shlibpath=
	    add_dir=
	    add=
	    # Finalize command for both is simple: just hardcode it.
	    if test "$hardcode_direct" = yes; then
	      add="$libdir/$linklib"
	    elif test "$hardcode_minus_L" = yes; then
	      add_dir="-L$libdir"
	      add="-l$name"
	    elif test "$hardcode_shlibpath_var" = yes; then
	      case :$finalize_shlibpath: in
	      *":$libdir:"*) ;;
	      *) finalize_shlibpath="$finalize_shlibpath$libdir:" ;;
	      esac
	      add="-l$name"
	    elif test "$hardcode_automatic" = yes; then
	      if test -n "$inst_prefix_dir" &&
		 test -f "$inst_prefix_dir$libdir/$linklib" ; then
	        add="$inst_prefix_dir$libdir/$linklib"
	      else
	        add="$libdir/$linklib"
	      fi
	    else
	      # We cannot seem to hardcode it, guess we'll fake it.
	      add_dir="-L$libdir"
	      # Try looking first in the location we're being installed to.
	      if test -n "$inst_prefix_dir"; then
		case $libdir in
		  [\\/]*)
		    add_dir="$add_dir -L$inst_prefix_dir$libdir"
		    ;;
		esac
	      fi
	      add="-l$name"
	    fi

	    if test "$linkmode" = prog; then
	      test -n "$add_dir" && finalize_deplibs="$add_dir $finalize_deplibs"
	      test -n "$add" && finalize_deplibs="$add $finalize_deplibs"
	    else
	      test -n "$add_dir" && deplibs="$add_dir $deplibs"
	      test -n "$add" && deplibs="$add $deplibs"
	    fi
	  fi
	elif test "$linkmode" = prog; then
	  # Here we assume that one of hardcode_direct or hardcode_minus_L
	  # is not unsupported.  This is valid on all known static and
	  # shared platforms.
	  if test "$hardcode_direct" != unsupported; then
	    test -n "$old_library" && linklib="$old_library"
	    compile_deplibs="$dir/$linklib $compile_deplibs"
	    finalize_deplibs="$dir/$linklib $finalize_deplibs"
	  else
	    compile_deplibs="-l$name -L$dir $compile_deplibs"
	    finalize_deplibs="-l$name -L$dir $finalize_deplibs"
	  fi
	elif test "$build_libtool_libs" = yes; then
	  # Not a shared library
	  if test "$deplibs_check_method" != pass_all; then
	    # We're trying link a shared library against a static one
	    # but the system doesn't support it.

	    # Just print a warning and add the library to dependency_libs so
	    # that the program can be linked against the static library.
	    $echo
	    $echo "*** Warning: This system can not link to static lib archive $lib."
	    $echo "*** I have the capability to make that library automatically link in when"
	    $echo "*** you link to this library.  But I can only do this if you have a"
	    $echo "*** shared version of the library, which you do not appear to have."
	    if test "$module" = yes; then
	      $echo "*** But as you try to build a module library, libtool will still create "
	      $echo "*** a static module, that should work as long as the dlopening application"
	      $echo "*** is linked with the -dlopen flag to resolve symbols at runtime."
	      if test -z "$global_symbol_pipe"; then
		$echo
		$echo "*** However, this would only work if libtool was able to extract symbol"
		$echo "*** lists from a program, using \`nm' or equivalent, but libtool could"
		$echo "*** not find such a program.  So, this module is probably useless."
		$echo "*** \`nm' from GNU binutils and a full rebuild may help."
	      fi
	      if test "$build_old_libs" = no; then
		build_libtool_libs=module
		build_old_libs=yes
	      else
		build_libtool_libs=no
	      fi
	    fi
	  else
	    deplibs="$dir/$old_library $deplibs"
	    link_static=yes
	  fi
	fi # link shared/static library?

	if test "$linkmode" = lib; then
	  if test -n "$dependency_libs" &&
	     { test "$hardcode_into_libs" != yes ||
	       test "$build_old_libs" = yes ||
	       test "$link_static" = yes; }; then
	    # Extract -R from dependency_libs
	    temp_deplibs=
	    for libdir in $dependency_libs; do
	      case $libdir in
	      -R*) temp_xrpath=`$echo "X$libdir" | $Xsed -e 's/^-R//'`
		   case " $xrpath " in
		   *" $temp_xrpath "*) ;;
		   *) xrpath="$xrpath $temp_xrpath";;
		   esac;;
	      *) temp_deplibs="$temp_deplibs $libdir";;
	      esac
	    done
	    dependency_libs="$temp_deplibs"
	  fi

	  newlib_search_path="$newlib_search_path $absdir"
	  # Link against this library
	  test "$link_static" = no && newdependency_libs="$abs_ladir/$laname $newdependency_libs"
	  # ... and its dependency_libs
	  tmp_libs=
	  for deplib in $dependency_libs; do
	    newdependency_libs="$deplib $newdependency_libs"
	    if test "X$duplicate_deps" = "Xyes" ; then
	      case "$tmp_libs " in
	      *" $deplib "*) specialdeplibs="$specialdeplibs $deplib" ;;
	      esac
	    fi
	    tmp_libs="$tmp_libs $deplib"
	  done

	  if test "$link_all_deplibs" != no; then
	    # Add the search paths of all dependency libraries
	    for deplib in $dependency_libs; do
	      case $deplib in
	      -L*) path="$deplib" ;;
	      *.la)
		dir=`$echo "X$deplib" | $Xsed -e 's%/[^/]*$%%'`
		test "X$dir" = "X$deplib" && dir="."
		# We need an absolute path.
		case $dir in
		[\\/]* | [A-Za-z]:[\\/]*) absdir="$dir" ;;
		*)
		  absdir=`cd "$dir" && pwd`
		  if test -z "$absdir"; then
		    $echo "$modename: warning: cannot determine absolute directory name of \`$dir'" 1>&2
		    absdir="$dir"
		  fi
		  ;;
		esac
		if grep "^installed=no" $deplib > /dev/null; then
		  path="$absdir/$objdir"
		else
		  eval libdir=`${SED} -n -e 's/^libdir=\(.*\)$/\1/p' $deplib`
		  if test -z "$libdir"; then
		    $echo "$modename: \`$deplib' is not a valid libtool archive" 1>&2
		    exit $EXIT_FAILURE
		  fi
		  if test "$absdir" != "$libdir"; then
		    $echo "$modename: warning: \`$deplib' seems to be moved" 1>&2
		  fi
		  path="$absdir"
		fi
		depdepl=
		case $host in
		*-*-darwin*)
		  # we do not want to link against static libs,
		  # but need to link against shared
		  eval deplibrary_names=`${SED} -n -e 's/^library_names=\(.*\)$/\1/p' $deplib`
		  if test -n "$deplibrary_names" ; then
		    for tmp in $deplibrary_names ; do
		      depdepl=$tmp
		    done
		    if test -f "$path/$depdepl" ; then
		      depdepl="$path/$depdepl"
		    fi
		    # do not add paths which are already there
		    case " $newlib_search_path " in
		    *" $path "*) ;;
		    *) newlib_search_path="$newlib_search_path $path";;
		    esac
		  fi
		  path=""
		  ;;
		*)
		  path="-L$path"
		  ;;
		esac
		;;
	      -l*)
		case $host in
		*-*-darwin*)
		  # Again, we only want to link against shared libraries
		  eval tmp_libs=`$echo "X$deplib" | $Xsed -e "s,^\-l,,"`
		  for tmp in $newlib_search_path ; do
		    if test -f "$tmp/lib$tmp_libs.dylib" ; then
		      eval depdepl="$tmp/lib$tmp_libs.dylib"
		      break
		    fi
		  done
		  path=""
		  ;;
		*) continue ;;
		esac
		;;
	      *) continue ;;
	      esac
	      case " $deplibs " in
	      *" $path "*) ;;
	      *) deplibs="$path $deplibs" ;;
	      esac
	      case " $deplibs " in
	      *" $depdepl "*) ;;
	      *) deplibs="$depdepl $deplibs" ;;
	      esac
	    done
	  fi # link_all_deplibs != no
	fi # linkmode = lib
      done # for deplib in $libs
      dependency_libs="$newdependency_libs"
      if test "$pass" = dlpreopen; then
	# Link the dlpreopened libraries before other libraries
	for deplib in $save_deplibs; do
	  deplibs="$deplib $deplibs"
	done
      fi
      if test "$pass" != dlopen; then
	if test "$pass" != conv; then
	  # Make sure lib_search_path contains only unique directories.
	  lib_search_path=
	  for dir in $newlib_search_path; do
	    case "$lib_search_path " in
	    *" $dir "*) ;;
	    *) lib_search_path="$lib_search_path $dir" ;;
	    esac
	  done
	  newlib_search_path=
	fi

	if test "$linkmode,$pass" != "prog,link"; then
	  vars="deplibs"
	else
	  vars="compile_deplibs finalize_deplibs"
	fi
	for var in $vars dependency_libs; do
	  # Add libraries to $var in reverse order
	  eval tmp_libs=\"\$$var\"
	  new_libs=
	  for deplib in $tmp_libs; do
	    # FIXME: Pedantically, this is the right thing to do, so
	    #        that some nasty dependency loop isn't accidentally
	    #        broken:
	    #new_libs="$deplib $new_libs"
	    # Pragmatically, this seems to cause very few problems in
	    # practice:
	    case $deplib in
	    -L*) new_libs="$deplib $new_libs" ;;
	    -R*) ;;
	    *)
	      # And here is the reason: when a library appears more
	      # than once as an explicit dependence of a library, or
	      # is implicitly linked in more than once by the
	      # compiler, it is considered special, and multiple
	      # occurrences thereof are not removed.  Compare this
	      # with having the same library being listed as a
	      # dependency of multiple other libraries: in this case,
	      # we know (pedantically, we assume) the library does not
	      # need to be listed more than once, so we keep only the
	      # last copy.  This is not always right, but it is rare
	      # enough that we require users that really mean to play
	      # such unportable linking tricks to link the library
	      # using -Wl,-lname, so that libtool does not consider it
	      # for duplicate removal.
	      case " $specialdeplibs " in
	      *" $deplib "*) new_libs="$deplib $new_libs" ;;
	      *)
		case " $new_libs " in
		*" $deplib "*) ;;
		*) new_libs="$deplib $new_libs" ;;
		esac
		;;
	      esac
	      ;;
	    esac
	  done
	  tmp_libs=
	  for deplib in $new_libs; do
	    case $deplib in
	    -L*)
	      case " $tmp_libs " in
	      *" $deplib "*) ;;
	      *) tmp_libs="$tmp_libs $deplib" ;;
	      esac
	      ;;
	    *) tmp_libs="$tmp_libs $deplib" ;;
	    esac
	  done
	  eval $var=\"$tmp_libs\"
	done # for var
      fi
      # Last step: remove runtime libs from dependency_libs
      # (they stay in deplibs)
      tmp_libs=
      for i in $dependency_libs ; do
	case " $predeps $postdeps $compiler_lib_search_path " in
	*" $i "*)
	  i=""
	  ;;
	esac
	if test -n "$i" ; then
	  tmp_libs="$tmp_libs $i"
	fi
      done
      dependency_libs=$tmp_libs
    done # for pass
    if test "$linkmode" = prog; then
      dlfiles="$newdlfiles"
      dlprefiles="$newdlprefiles"
    fi

    case $linkmode in
    oldlib)
      if test -n "$deplibs"; then
	$echo "$modename: warning: \`-l' and \`-L' are ignored for archives" 1>&2
      fi

      if test -n "$dlfiles$dlprefiles" || test "$dlself" != no; then
	$echo "$modename: warning: \`-dlopen' is ignored for archives" 1>&2
      fi

      if test -n "$rpath"; then
	$echo "$modename: warning: \`-rpath' is ignored for archives" 1>&2
      fi

      if test -n "$xrpath"; then
	$echo "$modename: warning: \`-R' is ignored for archives" 1>&2
      fi

      if test -n "$vinfo"; then
	$echo "$modename: warning: \`-version-info/-version-number' is ignored for archives" 1>&2
      fi

      if test -n "$release"; then
	$echo "$modename: warning: \`-release' is ignored for archives" 1>&2
      fi

      if test -n "$export_symbols" || test -n "$export_symbols_regex"; then
	$echo "$modename: warning: \`-export-symbols' is ignored for archives" 1>&2
      fi

      # Now set the variables for building old libraries.
      build_libtool_libs=no
      oldlibs="$output"
      objs="$objs$old_deplibs"
      ;;

    lib)
      # Make sure we only generate libraries of the form `libNAME.la'.
      case $outputname in
      lib*)
	name=`$echo "X$outputname" | $Xsed -e 's/\.la$//' -e 's/^lib//'`
	eval shared_ext=\"$shrext_cmds\"
	eval libname=\"$libname_spec\"
	;;
      *)
	if test "$module" = no; then
	  $echo "$modename: libtool library \`$output' must begin with \`lib'" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	fi
	if test "$need_lib_prefix" != no; then
	  # Add the "lib" prefix for modules if required
	  name=`$echo "X$outputname" | $Xsed -e 's/\.la$//'`
	  eval shared_ext=\"$shrext_cmds\"
	  eval libname=\"$libname_spec\"
	else
	  libname=`$echo "X$outputname" | $Xsed -e 's/\.la$//'`
	fi
	;;
      esac

      if test -n "$objs"; then
	if test "$deplibs_check_method" != pass_all; then
	  $echo "$modename: cannot build libtool library \`$output' from non-libtool objects on this host:$objs" 2>&1
	  exit $EXIT_FAILURE
	else
	  $echo
	  $echo "*** Warning: Linking the shared library $output against the non-libtool"
	  $echo "*** objects $objs is not portable!"
	  libobjs="$libobjs $objs"
	fi
      fi

      if test "$dlself" != no; then
	$echo "$modename: warning: \`-dlopen self' is ignored for libtool libraries" 1>&2
      fi

      set dummy $rpath
      if test "$#" -gt 2; then
	$echo "$modename: warning: ignoring multiple \`-rpath's for a libtool library" 1>&2
      fi
      install_libdir="$2"

      oldlibs=
      if test -z "$rpath"; then
	if test "$build_libtool_libs" = yes; then
	  # Building a libtool convenience library.
	  # Some compilers have problems with a `.al' extension so
	  # convenience libraries should have the same extension an
	  # archive normally would.
	  oldlibs="$output_objdir/$libname.$libext $oldlibs"
	  build_libtool_libs=convenience
	  build_old_libs=yes
	fi

	if test -n "$vinfo"; then
	  $echo "$modename: warning: \`-version-info/-version-number' is ignored for convenience libraries" 1>&2
	fi

	if test -n "$release"; then
	  $echo "$modename: warning: \`-release' is ignored for convenience libraries" 1>&2
	fi
      else

	# Parse the version information argument.
	save_ifs="$IFS"; IFS=':'
	set dummy $vinfo 0 0 0
	IFS="$save_ifs"

	if test -n "$8"; then
	  $echo "$modename: too many parameters to \`-version-info'" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	fi

	# convert absolute version numbers to libtool ages
	# this retains compatibility with .la files and attempts
	# to make the code below a bit more comprehensible

	case $vinfo_number in
	yes)
	  number_major="$2"
	  number_minor="$3"
	  number_revision="$4"
	  #
	  # There are really only two kinds -- those that
	  # use the current revision as the major version
	  # and those that subtract age and use age as
	  # a minor version.  But, then there is irix
	  # which has an extra 1 added just for fun
	  #
	  case $version_type in
	  darwin|linux|osf|windows)
	    current=`expr $number_major + $number_minor`
	    age="$number_minor"
	    revision="$number_revision"
	    ;;
	  freebsd-aout|freebsd-elf|sunos)
	    current="$number_major"
	    revision="$number_minor"
	    age="0"
	    ;;
	  irix|nonstopux)
	    current=`expr $number_major + $number_minor - 1`
	    age="$number_minor"
	    revision="$number_minor"
	    ;;
	  esac
	  ;;
	no)
	  current="$2"
	  revision="$3"
	  age="$4"
	  ;;
	esac

	# Check that each of the things are valid numbers.
	case $current in
	0|[1-9]|[1-9][0-9]|[1-9][0-9][0-9]|[1-9][0-9][0-9][0-9]|[1-9][0-9][0-9][0-9][0-9]) ;;
	*)
	  $echo "$modename: CURRENT \`$current' must be a nonnegative integer" 1>&2
	  $echo "$modename: \`$vinfo' is not valid version information" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac

	case $revision in
	0|[1-9]|[1-9][0-9]|[1-9][0-9][0-9]|[1-9][0-9][0-9][0-9]|[1-9][0-9][0-9][0-9][0-9]) ;;
	*)
	  $echo "$modename: REVISION \`$revision' must be a nonnegative integer" 1>&2
	  $echo "$modename: \`$vinfo' is not valid version information" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac

	case $age in
	0|[1-9]|[1-9][0-9]|[1-9][0-9][0-9]|[1-9][0-9][0-9][0-9]|[1-9][0-9][0-9][0-9][0-9]) ;;
	*)
	  $echo "$modename: AGE \`$age' must be a nonnegative integer" 1>&2
	  $echo "$modename: \`$vinfo' is not valid version information" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac

	if test "$age" -gt "$current"; then
	  $echo "$modename: AGE \`$age' is greater than the current interface number \`$current'" 1>&2
	  $echo "$modename: \`$vinfo' is not valid version information" 1>&2
	  exit $EXIT_FAILURE
	fi

	# Calculate the version variables.
	major=
	versuffix=
	verstring=
	case $version_type in
	none) ;;

	darwin)
	  # Like Linux, but with the current version available in
	  # verstring for coding it into the library header
	  major=.`expr $current - $age`
	  versuffix="$major.$age.$revision"
	  # Darwin ld doesn't like 0 for these options...
	  minor_current=`expr $current + 1`
	  verstring="${wl}-compatibility_version ${wl}$minor_current ${wl}-current_version ${wl}$minor_current.$revision"
	  ;;

	freebsd-aout)
	  major=".$current"
	  versuffix=".$current.$revision";
	  ;;

	freebsd-elf)
	  major=".$current"
	  versuffix=".$current";
	  ;;

	irix | nonstopux)
	  major=`expr $current - $age + 1`

	  case $version_type in
	    nonstopux) verstring_prefix=nonstopux ;;
	    *)         verstring_prefix=sgi ;;
	  esac
	  verstring="$verstring_prefix$major.$revision"

	  # Add in all the interfaces that we are compatible with.
	  loop=$revision
	  while test "$loop" -ne 0; do
	    iface=`expr $revision - $loop`
	    loop=`expr $loop - 1`
	    verstring="$verstring_prefix$major.$iface:$verstring"
	  done

	  # Before this point, $major must not contain `.'.
	  major=.$major
	  versuffix="$major.$revision"
	  ;;

	linux)
	  major=.`expr $current - $age`
	  versuffix="$major.$age.$revision"
	  ;;

	osf)
	  major=.`expr $current - $age`
	  versuffix=".$current.$age.$revision"
	  verstring="$current.$age.$revision"

	  # Add in all the interfaces that we are compatible with.
	  loop=$age
	  while test "$loop" -ne 0; do
	    iface=`expr $current - $loop`
	    loop=`expr $loop - 1`
	    verstring="$verstring:${iface}.0"
	  done

	  # Make executables depend on our current version.
	  verstring="$verstring:${current}.0"
	  ;;

	sunos)
	  major=".$current"
	  versuffix=".$current.$revision"
	  ;;

	windows)
	  # Use '-' rather than '.', since we only want one
	  # extension on DOS 8.3 filesystems.
	  major=`expr $current - $age`
	  versuffix="-$major"
	  ;;

	*)
	  $echo "$modename: unknown library version type \`$version_type'" 1>&2
	  $echo "Fatal configuration error.  See the $PACKAGE docs for more information." 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac

	# Clear the version info if we defaulted, and they specified a release.
	if test -z "$vinfo" && test -n "$release"; then
	  major=
	  case $version_type in
	  darwin)
	    # we can't check for "0.0" in archive_cmds due to quoting
	    # problems, so we reset it completely
	    verstring=
	    ;;
	  *)
	    verstring="0.0"
	    ;;
	  esac
	  if test "$need_version" = no; then
	    versuffix=
	  else
	    versuffix=".0.0"
	  fi
	fi

	# Remove version info from name if versioning should be avoided
	if test "$avoid_version" = yes && test "$need_version" = no; then
	  major=
	  versuffix=
	  verstring=""
	fi

	# Check to see if the archive will have undefined symbols.
	if test "$allow_undefined" = yes; then
	  if test "$allow_undefined_flag" = unsupported; then
	    $echo "$modename: warning: undefined symbols not allowed in $host shared libraries" 1>&2
	    build_libtool_libs=no
	    build_old_libs=yes
	  fi
	else
	  # Don't allow undefined symbols.
	  allow_undefined_flag="$no_undefined_flag"
	fi
      fi

      if test "$mode" != relink; then
	# Remove our outputs, but don't remove object files since they
	# may have been created when compiling PIC objects.
	removelist=
	tempremovelist=`$echo "$output_objdir/*"`
	for p in $tempremovelist; do
	  case $p in
	    *.$objext)
	       ;;
	    $output_objdir/$outputname | $output_objdir/$libname.* | $output_objdir/${libname}${release}.*)
	       if test "X$precious_files_regex" != "X"; then
	         if echo $p | $EGREP -e "$precious_files_regex" >/dev/null 2>&1
	         then
		   continue
		 fi
	       fi
	       removelist="$removelist $p"
	       ;;
	    *) ;;
	  esac
	done
	if test -n "$removelist"; then
	  $show "${rm}r $removelist"
	  $run ${rm}r $removelist
	fi
      fi

      # Now set the variables for building old libraries.
      if test "$build_old_libs" = yes && test "$build_libtool_libs" != convenience ; then
	oldlibs="$oldlibs $output_objdir/$libname.$libext"

	# Transform .lo files to .o files.
	oldobjs="$objs "`$echo "X$libobjs" | $SP2NL | $Xsed -e '/\.'${libext}'$/d' -e "$lo2o" | $NL2SP`
      fi

      # Eliminate all temporary directories.
      for path in $notinst_path; do
	lib_search_path=`$echo "$lib_search_path " | ${SED} -e "s% $path % %g"`
	deplibs=`$echo "$deplibs " | ${SED} -e "s% -L$path % %g"`
	dependency_libs=`$echo "$dependency_libs " | ${SED} -e "s% -L$path % %g"`
      done

      if test -n "$xrpath"; then
	# If the user specified any rpath flags, then add them.
	temp_xrpath=
	for libdir in $xrpath; do
	  temp_xrpath="$temp_xrpath -R$libdir"
	  case "$finalize_rpath " in
	  *" $libdir "*) ;;
	  *) finalize_rpath="$finalize_rpath $libdir" ;;
	  esac
	done
	if test "$hardcode_into_libs" != yes || test "$build_old_libs" = yes; then
	  dependency_libs="$temp_xrpath $dependency_libs"
	fi
      fi

      # Make sure dlfiles contains only unique files that won't be dlpreopened
      old_dlfiles="$dlfiles"
      dlfiles=
      for lib in $old_dlfiles; do
	case " $dlprefiles $dlfiles " in
	*" $lib "*) ;;
	*) dlfiles="$dlfiles $lib" ;;
	esac
      done

      # Make sure dlprefiles contains only unique files
      old_dlprefiles="$dlprefiles"
      dlprefiles=
      for lib in $old_dlprefiles; do
	case "$dlprefiles " in
	*" $lib "*) ;;
	*) dlprefiles="$dlprefiles $lib" ;;
	esac
      done

      if test "$build_libtool_libs" = yes; then
	if test -n "$rpath"; then
	  case $host in
	  *-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-os2* | *-*-beos*)
	    # these systems don't actually have a c library (as such)!
	    ;;
	  *-*-rhapsody* | *-*-darwin1.[012])
	    # Rhapsody C library is in the System framework
	    deplibs="$deplibs -framework System"
	    ;;
	  *-*-netbsd*)
	    # Don't link with libc until the a.out ld.so is fixed.
	    ;;
	  *-*-openbsd* | *-*-freebsd* | *-*-dragonfly*)
	    # Do not include libc due to us having libc/libc_r.
	    ;;
	  *-*-sco3.2v5* | *-*-sco5v6*)
	    # Causes problems with __ctype
	    ;;
	  *-*-sysv4.2uw2* | *-*-sysv5* | *-*-unixware* | *-*-OpenUNIX*)
	    # Compiler inserts libc in the correct place for threads to work
	    ;;
 	  *)
	    # Add libc to deplibs on all other systems if necessary.
	    if test "$build_libtool_need_lc" = "yes"; then
	      deplibs="$deplibs -lc"
	    fi
	    ;;
	  esac
	fi

	# Transform deplibs into only deplibs that can be linked in shared.
	name_save=$name
	libname_save=$libname
	release_save=$release
	versuffix_save=$versuffix
	major_save=$major
	# I'm not sure if I'm treating the release correctly.  I think
	# release should show up in the -l (ie -lgmp5) so we don't want to
	# add it in twice.  Is that correct?
	release=""
	versuffix=""
	major=""
	newdeplibs=
	droppeddeps=no
	case $deplibs_check_method in
	pass_all)
	  # Don't check for shared/static.  Everything works.
	  # This might be a little naive.  We might want to check
	  # whether the library exists or not.  But this is on
	  # osf3 & osf4 and I'm not really sure... Just
	  # implementing what was already the behavior.
	  newdeplibs=$deplibs
	  ;;
	test_compile)
	  # This code stresses the "libraries are programs" paradigm to its
	  # limits. Maybe even breaks it.  We compile a program, linking it
	  # against the deplibs as a proxy for the library.  Then we can check
	  # whether they linked in statically or dynamically with ldd.
	  $rm conftest.c
	  cat > conftest.c <<EOF
	  int main() { return 0; }
EOF
	  $rm conftest
	  $LTCC $LTCFLAGS -o conftest conftest.c $deplibs
	  if test "$?" -eq 0 ; then
	    ldd_output=`ldd conftest`
	    for i in $deplibs; do
	      name=`expr $i : '-l\(.*\)'`
	      # If $name is empty we are operating on a -L argument.
              if test "$name" != "" && test "$name" -ne "0"; then
		if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
		  case " $predeps $postdeps " in
		  *" $i "*)
		    newdeplibs="$newdeplibs $i"
		    i=""
		    ;;
		  esac
	        fi
		if test -n "$i" ; then
		  libname=`eval \\$echo \"$libname_spec\"`
		  deplib_matches=`eval \\$echo \"$library_names_spec\"`
		  set dummy $deplib_matches
		  deplib_match=$2
		  if test `expr "$ldd_output" : ".*$deplib_match"` -ne 0 ; then
		    newdeplibs="$newdeplibs $i"
		  else
		    droppeddeps=yes
		    $echo
		    $echo "*** Warning: dynamic linker does not accept needed library $i."
		    $echo "*** I have the capability to make that library automatically link in when"
		    $echo "*** you link to this library.  But I can only do this if you have a"
		    $echo "*** shared version of the library, which I believe you do not have"
		    $echo "*** because a test_compile did reveal that the linker did not use it for"
		    $echo "*** its dynamic dependency list that programs get resolved with at runtime."
		  fi
		fi
	      else
		newdeplibs="$newdeplibs $i"
	      fi
	    done
	  else
	    # Error occurred in the first compile.  Let's try to salvage
	    # the situation: Compile a separate program for each library.
	    for i in $deplibs; do
	      name=`expr $i : '-l\(.*\)'`
	      # If $name is empty we are operating on a -L argument.
              if test "$name" != "" && test "$name" != "0"; then
		$rm conftest
		$LTCC $LTCFLAGS -o conftest conftest.c $i
		# Did it work?
		if test "$?" -eq 0 ; then
		  ldd_output=`ldd conftest`
		  if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
		    case " $predeps $postdeps " in
		    *" $i "*)
		      newdeplibs="$newdeplibs $i"
		      i=""
		      ;;
		    esac
		  fi
		  if test -n "$i" ; then
		    libname=`eval \\$echo \"$libname_spec\"`
		    deplib_matches=`eval \\$echo \"$library_names_spec\"`
		    set dummy $deplib_matches
		    deplib_match=$2
		    if test `expr "$ldd_output" : ".*$deplib_match"` -ne 0 ; then
		      newdeplibs="$newdeplibs $i"
		    else
		      droppeddeps=yes
		      $echo
		      $echo "*** Warning: dynamic linker does not accept needed library $i."
		      $echo "*** I have the capability to make that library automatically link in when"
		      $echo "*** you link to this library.  But I can only do this if you have a"
		      $echo "*** shared version of the library, which you do not appear to have"
		      $echo "*** because a test_compile did reveal that the linker did not use this one"
		      $echo "*** as a dynamic dependency that programs can get resolved with at runtime."
		    fi
		  fi
		else
		  droppeddeps=yes
		  $echo
		  $echo "*** Warning!  Library $i is needed by this library but I was not able to"
		  $echo "***  make it link in!  You will probably need to install it or some"
		  $echo "*** library that it depends on before this library will be fully"
		  $echo "*** functional.  Installing it before continuing would be even better."
		fi
	      else
		newdeplibs="$newdeplibs $i"
	      fi
	    done
	  fi
	  ;;
	file_magic*)
	  set dummy $deplibs_check_method
	  file_magic_regex=`expr "$deplibs_check_method" : "$2 \(.*\)"`
	  for a_deplib in $deplibs; do
	    name=`expr $a_deplib : '-l\(.*\)'`
	    # If $name is empty we are operating on a -L argument.
            if test "$name" != "" && test  "$name" != "0"; then
	      if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
		case " $predeps $postdeps " in
		*" $a_deplib "*)
		  newdeplibs="$newdeplibs $a_deplib"
		  a_deplib=""
		  ;;
		esac
	      fi
	      if test -n "$a_deplib" ; then
		libname=`eval \\$echo \"$libname_spec\"`
		for i in $lib_search_path $sys_lib_search_path $shlib_search_path; do
		  potential_libs=`ls $i/$libname[.-]* 2>/dev/null`
		  for potent_lib in $potential_libs; do
		      # Follow soft links.
		      if ls -lLd "$potent_lib" 2>/dev/null \
			 | grep " -> " >/dev/null; then
			continue
		      fi
		      # The statement above tries to avoid entering an
		      # endless loop below, in case of cyclic links.
		      # We might still enter an endless loop, since a link
		      # loop can be closed while we follow links,
		      # but so what?
		      potlib="$potent_lib"
		      while test -h "$potlib" 2>/dev/null; do
			potliblink=`ls -ld $potlib | ${SED} 's/.* -> //'`
			case $potliblink in
			[\\/]* | [A-Za-z]:[\\/]*) potlib="$potliblink";;
			*) potlib=`$echo "X$potlib" | $Xsed -e 's,[^/]*$,,'`"$potliblink";;
			esac
		      done
		      # It is ok to link against an archive when
		      # building a shared library.
		      if $AR -t $potlib > /dev/null 2>&1; then
		        newdeplibs="$newdeplibs $a_deplib"
		        a_deplib=""
		        break 2
		      fi
		      if eval $file_magic_cmd \"\$potlib\" 2>/dev/null \
			 | ${SED} 10q \
			 | $EGREP "$file_magic_regex" > /dev/null; then
			newdeplibs="$newdeplibs $a_deplib"
			a_deplib=""
			break 2
		      fi
		  done
		done
	      fi
	      if test -n "$a_deplib" ; then
		droppeddeps=yes
		$echo
		$echo "*** Warning: linker path does not have real file for library $a_deplib."
		$echo "*** I have the capability to make that library automatically link in when"
		$echo "*** you link to this library.  But I can only do this if you have a"
		$echo "*** shared version of the library, which you do not appear to have"
		$echo "*** because I did check the linker path looking for a file starting"
		if test -z "$potlib" ; then
		  $echo "*** with $libname but no candidates were found. (...for file magic test)"
		else
		  $echo "*** with $libname and none of the candidates passed a file format test"
		  $echo "*** using a file magic. Last file checked: $potlib"
		fi
	      fi
	    else
	      # Add a -L argument.
	      newdeplibs="$newdeplibs $a_deplib"
	    fi
	  done # Gone through all deplibs.
	  ;;
	match_pattern*)
	  set dummy $deplibs_check_method
	  match_pattern_regex=`expr "$deplibs_check_method" : "$2 \(.*\)"`
	  for a_deplib in $deplibs; do
	    name=`expr $a_deplib : '-l\(.*\)'`
	    # If $name is empty we are operating on a -L argument.
	    if test -n "$name" && test "$name" != "0"; then
	      if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
		case " $predeps $postdeps " in
		*" $a_deplib "*)
		  newdeplibs="$newdeplibs $a_deplib"
		  a_deplib=""
		  ;;
		esac
	      fi
	      if test -n "$a_deplib" ; then
		libname=`eval \\$echo \"$libname_spec\"`
		for i in $lib_search_path $sys_lib_search_path $shlib_search_path; do
		  potential_libs=`ls $i/$libname[.-]* 2>/dev/null`
		  for potent_lib in $potential_libs; do
		    potlib="$potent_lib" # see symlink-check above in file_magic test
		    if eval $echo \"$potent_lib\" 2>/dev/null \
		        | ${SED} 10q \
		        | $EGREP "$match_pattern_regex" > /dev/null; then
		      newdeplibs="$newdeplibs $a_deplib"
		      a_deplib=""
		      break 2
		    fi
		  done
		done
	      fi
	      if test -n "$a_deplib" ; then
		droppeddeps=yes
		$echo
		$echo "*** Warning: linker path does not have real file for library $a_deplib."
		$echo "*** I have the capability to make that library automatically link in when"
		$echo "*** you link to this library.  But I can only do this if you have a"
		$echo "*** shared version of the library, which you do not appear to have"
		$echo "*** because I did check the linker path looking for a file starting"
		if test -z "$potlib" ; then
		  $echo "*** with $libname but no candidates were found. (...for regex pattern test)"
		else
		  $echo "*** with $libname and none of the candidates passed a file format test"
		  $echo "*** using a regex pattern. Last file checked: $potlib"
		fi
	      fi
	    else
	      # Add a -L argument.
	      newdeplibs="$newdeplibs $a_deplib"
	    fi
	  done # Gone through all deplibs.
	  ;;
	none | unknown | *)
	  newdeplibs=""
	  tmp_deplibs=`$echo "X $deplibs" | $Xsed -e 's/ -lc$//' \
	    -e 's/ -[LR][^ ]*//g'`
	  if test "X$allow_libtool_libs_with_static_runtimes" = "Xyes" ; then
	    for i in $predeps $postdeps ; do
	      # can't use Xsed below, because $i might contain '/'
	      tmp_deplibs=`$echo "X $tmp_deplibs" | ${SED} -e "1s,^X,," -e "s,$i,,"`
	    done
	  fi
	  if $echo "X $tmp_deplibs" | $Xsed -e 's/[ 	]//g' \
	    | grep . >/dev/null; then
	    $echo
	    if test "X$deplibs_check_method" = "Xnone"; then
	      $echo "*** Warning: inter-library dependencies are not supported in this platform."
	    else
	      $echo "*** Warning: inter-library dependencies are not known to be supported."
	    fi
	    $echo "*** All declared inter-library dependencies are being dropped."
	    droppeddeps=yes
	  fi
	  ;;
	esac
	versuffix=$versuffix_save
	major=$major_save
	release=$release_save
	libname=$libname_save
	name=$name_save

	case $host in
	*-*-rhapsody* | *-*-darwin1.[012])
	  # On Rhapsody replace the C library is the System framework
	  newdeplibs=`$echo "X $newdeplibs" | $Xsed -e 's/ -lc / -framework System /'`
	  ;;
	esac

	if test "$droppeddeps" = yes; then
	  if test "$module" = yes; then
	    $echo
	    $echo "*** Warning: libtool could not satisfy all declared inter-library"
	    $echo "*** dependencies of module $libname.  Therefore, libtool will create"
	    $echo "*** a static module, that should work as long as the dlopening"
	    $echo "*** application is linked with the -dlopen flag."
	    if test -z "$global_symbol_pipe"; then
	      $echo
	      $echo "*** However, this would only work if libtool was able to extract symbol"
	      $echo "*** lists from a program, using \`nm' or equivalent, but libtool could"
	      $echo "*** not find such a program.  So, this module is probably useless."
	      $echo "*** \`nm' from GNU binutils and a full rebuild may help."
	    fi
	    if test "$build_old_libs" = no; then
	      oldlibs="$output_objdir/$libname.$libext"
	      build_libtool_libs=module
	      build_old_libs=yes
	    else
	      build_libtool_libs=no
	    fi
	  else
	    $echo "*** The inter-library dependencies that have been dropped here will be"
	    $echo "*** automatically added whenever a program is linked with this library"
	    $echo "*** or is declared to -dlopen it."

	    if test "$allow_undefined" = no; then
	      $echo
	      $echo "*** Since this library must not contain undefined symbols,"
	      $echo "*** because either the platform does not support them or"
	      $echo "*** it was explicitly requested with -no-undefined,"
	      $echo "*** libtool will only create a static version of it."
	      if test "$build_old_libs" = no; then
		oldlibs="$output_objdir/$libname.$libext"
		build_libtool_libs=module
		build_old_libs=yes
	      else
		build_libtool_libs=no
	      fi
	    fi
	  fi
	fi
	# Done checking deplibs!
	deplibs=$newdeplibs
      fi


      # move library search paths that coincide with paths to not yet
      # installed libraries to the beginning of the library search list
      new_libs=
      for path in $notinst_path; do
	case " $new_libs " in
	*" -L$path/$objdir "*) ;;
	*)
	  case " $deplibs " in
	  *" -L$path/$objdir "*)
	    new_libs="$new_libs -L$path/$objdir" ;;
	  esac
	  ;;
	esac
      done
      for deplib in $deplibs; do
	case $deplib in
	-L*)
	  case " $new_libs " in
	  *" $deplib "*) ;;
	  *) new_libs="$new_libs $deplib" ;;
	  esac
	  ;;
	*) new_libs="$new_libs $deplib" ;;
	esac
      done
      deplibs="$new_libs"


      # All the library-specific variables (install_libdir is set above).
      library_names=
      old_library=
      dlname=

      # Test again, we may have decided not to build it any more
      if test "$build_libtool_libs" = yes; then
	if test "$hardcode_into_libs" = yes; then
	  # Hardcode the library paths
	  hardcode_libdirs=
	  dep_rpath=
	  rpath="$finalize_rpath"
	  test "$mode" != relink && rpath="$compile_rpath$rpath"
	  for libdir in $rpath; do
	    if test -n "$hardcode_libdir_flag_spec"; then
	      if test -n "$hardcode_libdir_separator"; then
		if test -z "$hardcode_libdirs"; then
		  hardcode_libdirs="$libdir"
		else
		  # Just accumulate the unique libdirs.
		  case $hardcode_libdir_separator$hardcode_libdirs$hardcode_libdir_separator in
		  *"$hardcode_libdir_separator$libdir$hardcode_libdir_separator"*)
		    ;;
		  *)
		    hardcode_libdirs="$hardcode_libdirs$hardcode_libdir_separator$libdir"
		    ;;
		  esac
		fi
	      else
		eval flag=\"$hardcode_libdir_flag_spec\"
		dep_rpath="$dep_rpath $flag"
	      fi
	    elif test -n "$runpath_var"; then
	      case "$perm_rpath " in
	      *" $libdir "*) ;;
	      *) perm_rpath="$perm_rpath $libdir" ;;
	      esac
	    fi
	  done
	  # Substitute the hardcoded libdirs into the rpath.
	  if test -n "$hardcode_libdir_separator" &&
	     test -n "$hardcode_libdirs"; then
	    libdir="$hardcode_libdirs"
	    if test -n "$hardcode_libdir_flag_spec_ld"; then
	      eval dep_rpath=\"$hardcode_libdir_flag_spec_ld\"
	    else
	      eval dep_rpath=\"$hardcode_libdir_flag_spec\"
	    fi
	  fi
	  if test -n "$runpath_var" && test -n "$perm_rpath"; then
	    # We should set the runpath_var.
	    rpath=
	    for dir in $perm_rpath; do
	      rpath="$rpath$dir:"
	    done
	    eval "$runpath_var='$rpath\$$runpath_var'; export $runpath_var"
	  fi
	  test -n "$dep_rpath" && deplibs="$dep_rpath $deplibs"
	fi

	shlibpath="$finalize_shlibpath"
	test "$mode" != relink && shlibpath="$compile_shlibpath$shlibpath"
	if test -n "$shlibpath"; then
	  eval "$shlibpath_var='$shlibpath\$$shlibpath_var'; export $shlibpath_var"
	fi

	# Get the real and link names of the library.
	eval shared_ext=\"$shrext_cmds\"
	eval library_names=\"$library_names_spec\"
	set dummy $library_names
	realname="$2"
	shift; shift

	if test -n "$soname_spec"; then
	  eval soname=\"$soname_spec\"
	else
	  soname="$realname"
	fi
	if test -z "$dlname"; then
	  dlname=$soname
	fi

	lib="$output_objdir/$realname"
	linknames=
	for link
	do
	  linknames="$linknames $link"
	done

	# Use standard objects if they are pic
	test -z "$pic_flag" && libobjs=`$echo "X$libobjs" | $SP2NL | $Xsed -e "$lo2o" | $NL2SP`

	# Prepare the list of exported symbols
	if test -z "$export_symbols"; then
	  if test "$always_export_symbols" = yes || test -n "$export_symbols_regex"; then
	    $show "generating symbol list for \`$libname.la'"
	    export_symbols="$output_objdir/$libname.exp"
	    $run $rm $export_symbols
	    cmds=$export_symbols_cmds
	    save_ifs="$IFS"; IFS='~'
	    for cmd in $cmds; do
	      IFS="$save_ifs"
	      eval cmd=\"$cmd\"
	      if len=`expr "X$cmd" : ".*"` &&
	       test "$len" -le "$max_cmd_len" || test "$max_cmd_len" -le -1; then
	        $show "$cmd"
	        $run eval "$cmd" || exit $?
	        skipped_export=false
	      else
	        # The command line is too long to execute in one step.
	        $show "using reloadable object file for export list..."
	        skipped_export=:
		# Break out early, otherwise skipped_export may be
		# set to false by a later but shorter cmd.
		break
	      fi
	    done
	    IFS="$save_ifs"
	    if test -n "$export_symbols_regex"; then
	      $show "$EGREP -e \"$export_symbols_regex\" \"$export_symbols\" > \"${export_symbols}T\""
	      $run eval '$EGREP -e "$export_symbols_regex" "$export_symbols" > "${export_symbols}T"'
	      $show "$mv \"${export_symbols}T\" \"$export_symbols\""
	      $run eval '$mv "${export_symbols}T" "$export_symbols"'
	    fi
	  fi
	fi

	if test -n "$export_symbols" && test -n "$include_expsyms"; then
	  $run eval '$echo "X$include_expsyms" | $SP2NL >> "$export_symbols"'
	fi

	tmp_deplibs=
	for test_deplib in $deplibs; do
		case " $convenience " in
		*" $test_deplib "*) ;;
		*)
			tmp_deplibs="$tmp_deplibs $test_deplib"
			;;
		esac
	done
	deplibs="$tmp_deplibs"

	if test -n "$convenience"; then
	  if test -n "$whole_archive_flag_spec"; then
	    save_libobjs=$libobjs
	    eval libobjs=\"\$libobjs $whole_archive_flag_spec\"
	  else
	    gentop="$output_objdir/${outputname}x"
	    generated="$generated $gentop"

	    func_extract_archives $gentop $convenience
	    libobjs="$libobjs $func_extract_archives_result"
	  fi
	fi
	
	if test "$thread_safe" = yes && test -n "$thread_safe_flag_spec"; then
	  eval flag=\"$thread_safe_flag_spec\"
	  linker_flags="$linker_flags $flag"
	fi

	# Make a backup of the uninstalled library when relinking
	if test "$mode" = relink; then
	  $run eval '(cd $output_objdir && $rm ${realname}U && $mv $realname ${realname}U)' || exit $?
	fi

	# Do each of the archive commands.
	if test "$module" = yes && test -n "$module_cmds" ; then
	  if test -n "$export_symbols" && test -n "$module_expsym_cmds"; then
	    eval test_cmds=\"$module_expsym_cmds\"
	    cmds=$module_expsym_cmds
	  else
	    eval test_cmds=\"$module_cmds\"
	    cmds=$module_cmds
	  fi
	else
	if test -n "$export_symbols" && test -n "$archive_expsym_cmds"; then
	  eval test_cmds=\"$archive_expsym_cmds\"
	  cmds=$archive_expsym_cmds
	else
	  eval test_cmds=\"$archive_cmds\"
	  cmds=$archive_cmds
	  fi
	fi

	if test "X$skipped_export" != "X:" &&
	   len=`expr "X$test_cmds" : ".*" 2>/dev/null` &&
	   test "$len" -le "$max_cmd_len" || test "$max_cmd_len" -le -1; then
	  :
	else
	  # The command line is too long to link in one step, link piecewise.
	  $echo "creating reloadable object files..."

	  # Save the value of $output and $libobjs because we want to
	  # use them later.  If we have whole_archive_flag_spec, we
	  # want to use save_libobjs as it was before
	  # whole_archive_flag_spec was expanded, because we can't
	  # assume the linker understands whole_archive_flag_spec.
	  # This may have to be revisited, in case too many
	  # convenience libraries get linked in and end up exceeding
	  # the spec.
	  if test -z "$convenience" || test -z "$whole_archive_flag_spec"; then
	    save_libobjs=$libobjs
	  fi
	  save_output=$output
	  output_la=`$echo "X$output" | $Xsed -e "$basename"`

	  # Clear the reloadable object creation command queue and
	  # initialize k to one.
	  test_cmds=
	  concat_cmds=
	  objlist=
	  delfiles=
	  last_robj=
	  k=1
	  output=$output_objdir/$output_la-${k}.$objext
	  # Loop over the list of objects to be linked.
	  for obj in $save_libobjs
	  do
	    eval test_cmds=\"$reload_cmds $objlist $last_robj\"
	    if test "X$objlist" = X ||
	       { len=`expr "X$test_cmds" : ".*" 2>/dev/null` &&
		 test "$len" -le "$max_cmd_len"; }; then
	      objlist="$objlist $obj"
	    else
	      # The command $test_cmds is almost too long, add a
	      # command to the queue.
	      if test "$k" -eq 1 ; then
		# The first file doesn't have a previous command to add.
		eval concat_cmds=\"$reload_cmds $objlist $last_robj\"
	      else
		# All subsequent reloadable object files will link in
		# the last one created.
		eval concat_cmds=\"\$concat_cmds~$reload_cmds $objlist $last_robj\"
	      fi
	      last_robj=$output_objdir/$output_la-${k}.$objext
	      k=`expr $k + 1`
	      output=$output_objdir/$output_la-${k}.$objext
	      objlist=$obj
	      len=1
	    fi
	  done
	  # Handle the remaining objects by creating one last
	  # reloadable object file.  All subsequent reloadable object
	  # files will link in the last one created.
	  test -z "$concat_cmds" || concat_cmds=$concat_cmds~
	  eval concat_cmds=\"\${concat_cmds}$reload_cmds $objlist $last_robj\"

	  if ${skipped_export-false}; then
	    $show "generating symbol list for \`$libname.la'"
	    export_symbols="$output_objdir/$libname.exp"
	    $run $rm $export_symbols
	    libobjs=$output
	    # Append the command to create the export file.
	    eval concat_cmds=\"\$concat_cmds~$export_symbols_cmds\"
          fi

	  # Set up a command to remove the reloadable object files
	  # after they are used.
	  i=0
	  while test "$i" -lt "$k"
	  do
	    i=`expr $i + 1`
	    delfiles="$delfiles $output_objdir/$output_la-${i}.$objext"
	  done

	  $echo "creating a temporary reloadable object file: $output"

	  # Loop through the commands generated above and execute them.
	  save_ifs="$IFS"; IFS='~'
	  for cmd in $concat_cmds; do
	    IFS="$save_ifs"
	    $show "$cmd"
	    $run eval "$cmd" || exit $?
	  done
	  IFS="$save_ifs"

	  libobjs=$output
	  # Restore the value of output.
	  output=$save_output

	  if test -n "$convenience" && test -n "$whole_archive_flag_spec"; then
	    eval libobjs=\"\$libobjs $whole_archive_flag_spec\"
	  fi
	  # Expand the library linking commands again to reset the
	  # value of $libobjs for piecewise linking.

	  # Do each of the archive commands.
	  if test "$module" = yes && test -n "$module_cmds" ; then
	    if test -n "$export_symbols" && test -n "$module_expsym_cmds"; then
	      cmds=$module_expsym_cmds
	    else
	      cmds=$module_cmds
	    fi
	  else
	  if test -n "$export_symbols" && test -n "$archive_expsym_cmds"; then
	    cmds=$archive_expsym_cmds
	  else
	    cmds=$archive_cmds
	    fi
	  fi

	  # Append the command to remove the reloadable object files
	  # to the just-reset $cmds.
	  eval cmds=\"\$cmds~\$rm $delfiles\"
	fi
	save_ifs="$IFS"; IFS='~'
	for cmd in $cmds; do
	  IFS="$save_ifs"
	  eval cmd=\"$cmd\"
	  $show "$cmd"
	  $run eval "$cmd" || {
	    lt_exit=$?

	    # Restore the uninstalled library and exit
	    if test "$mode" = relink; then
	      $run eval '(cd $output_objdir && $rm ${realname}T && $mv ${realname}U $realname)'
	    fi

	    exit $lt_exit
	  }
	done
	IFS="$save_ifs"

	# Restore the uninstalled library and exit
	if test "$mode" = relink; then
	  $run eval '(cd $output_objdir && $rm ${realname}T && $mv $realname ${realname}T && $mv "$realname"U $realname)' || exit $?

	  if test -n "$convenience"; then
	    if test -z "$whole_archive_flag_spec"; then
	      $show "${rm}r $gentop"
	      $run ${rm}r "$gentop"
	    fi
	  fi

	  exit $EXIT_SUCCESS
	fi

	# Create links to the real library.
	for linkname in $linknames; do
	  if test "$realname" != "$linkname"; then
	    $show "(cd $output_objdir && $rm $linkname && $LN_S $realname $linkname)"
	    $run eval '(cd $output_objdir && $rm $linkname && $LN_S $realname $linkname)' || exit $?
	  fi
	done

	# If -module or -export-dynamic was specified, set the dlname.
	if test "$module" = yes || test "$export_dynamic" = yes; then
	  # On all known operating systems, these are identical.
	  dlname="$soname"
	fi
      fi
      ;;

    obj)
      if test -n "$deplibs"; then
	$echo "$modename: warning: \`-l' and \`-L' are ignored for objects" 1>&2
      fi

      if test -n "$dlfiles$dlprefiles" || test "$dlself" != no; then
	$echo "$modename: warning: \`-dlopen' is ignored for objects" 1>&2
      fi

      if test -n "$rpath"; then
	$echo "$modename: warning: \`-rpath' is ignored for objects" 1>&2
      fi

      if test -n "$xrpath"; then
	$echo "$modename: warning: \`-R' is ignored for objects" 1>&2
      fi

      if test -n "$vinfo"; then
	$echo "$modename: warning: \`-version-info' is ignored for objects" 1>&2
      fi

      if test -n "$release"; then
	$echo "$modename: warning: \`-release' is ignored for objects" 1>&2
      fi

      case $output in
      *.lo)
	if test -n "$objs$old_deplibs"; then
	  $echo "$modename: cannot build library object \`$output' from non-libtool objects" 1>&2
	  exit $EXIT_FAILURE
	fi
	libobj="$output"
	obj=`$echo "X$output" | $Xsed -e "$lo2o"`
	;;
      *)
	libobj=
	obj="$output"
	;;
      esac

      # Delete the old objects.
      $run $rm $obj $libobj

      # Objects from convenience libraries.  This assumes
      # single-version convenience libraries.  Whenever we create
      # different ones for PIC/non-PIC, this we'll have to duplicate
      # the extraction.
      reload_conv_objs=
      gentop=
      # reload_cmds runs $LD directly, so let us get rid of
      # -Wl from whole_archive_flag_spec
      wl=

      if test -n "$convenience"; then
	if test -n "$whole_archive_flag_spec"; then
	  eval reload_conv_objs=\"\$reload_objs $whole_archive_flag_spec\"
	else
	  gentop="$output_objdir/${obj}x"
	  generated="$generated $gentop"

	  func_extract_archives $gentop $convenience
	  reload_conv_objs="$reload_objs $func_extract_archives_result"
	fi
      fi

      # Create the old-style object.
      reload_objs="$objs$old_deplibs "`$echo "X$libobjs" | $SP2NL | $Xsed -e '/\.'${libext}$'/d' -e '/\.lib$/d' -e "$lo2o" | $NL2SP`" $reload_conv_objs" ### testsuite: skip nested quoting test

      output="$obj"
      cmds=$reload_cmds
      save_ifs="$IFS"; IFS='~'
      for cmd in $cmds; do
	IFS="$save_ifs"
	eval cmd=\"$cmd\"
	$show "$cmd"
	$run eval "$cmd" || exit $?
      done
      IFS="$save_ifs"

      # Exit if we aren't doing a library object file.
      if test -z "$libobj"; then
	if test -n "$gentop"; then
	  $show "${rm}r $gentop"
	  $run ${rm}r $gentop
	fi

	exit $EXIT_SUCCESS
      fi

      if test "$build_libtool_libs" != yes; then
	if test -n "$gentop"; then
	  $show "${rm}r $gentop"
	  $run ${rm}r $gentop
	fi

	# Create an invalid libtool object if no PIC, so that we don't
	# accidentally link it into a program.
	# $show "echo timestamp > $libobj"
	# $run eval "echo timestamp > $libobj" || exit $?
	exit $EXIT_SUCCESS
      fi

      if test -n "$pic_flag" || test "$pic_mode" != default; then
	# Only do commands if we really have different PIC objects.
	reload_objs="$libobjs $reload_conv_objs"
	output="$libobj"
	cmds=$reload_cmds
	save_ifs="$IFS"; IFS='~'
	for cmd in $cmds; do
	  IFS="$save_ifs"
	  eval cmd=\"$cmd\"
	  $show "$cmd"
	  $run eval "$cmd" || exit $?
	done
	IFS="$save_ifs"
      fi

      if test -n "$gentop"; then
	$show "${rm}r $gentop"
	$run ${rm}r $gentop
      fi

      exit $EXIT_SUCCESS
      ;;

    prog)
      case $host in
	*cygwin*) output=`$echo $output | ${SED} -e 's,.exe$,,;s,$,.exe,'` ;;
      esac
      if test -n "$vinfo"; then
	$echo "$modename: warning: \`-version-info' is ignored for programs" 1>&2
      fi

      if test -n "$release"; then
	$echo "$modename: warning: \`-release' is ignored for programs" 1>&2
      fi

      if test "$preload" = yes; then
	if test "$dlopen_support" = unknown && test "$dlopen_self" = unknown &&
	   test "$dlopen_self_static" = unknown; then
	  $echo "$modename: warning: \`AC_LIBTOOL_DLOPEN' not used. Assuming no dlopen support."
	fi
      fi

      case $host in
      *-*-rhapsody* | *-*-darwin1.[012])
	# On Rhapsody replace the C library is the System framework
	compile_deplibs=`$echo "X $compile_deplibs" | $Xsed -e 's/ -lc / -framework System /'`
	finalize_deplibs=`$echo "X $finalize_deplibs" | $Xsed -e 's/ -lc / -framework System /'`
	;;
      esac

      case $host in
      *darwin*)
        # Don't allow lazy linking, it breaks C++ global constructors
        if test "$tagname" = CXX ; then
        compile_command="$compile_command ${wl}-bind_at_load"
        finalize_command="$finalize_command ${wl}-bind_at_load"
        fi
        ;;
      esac


      # move library search paths that coincide with paths to not yet
      # installed libraries to the beginning of the library search list
      new_libs=
      for path in $notinst_path; do
	case " $new_libs " in
	*" -L$path/$objdir "*) ;;
	*)
	  case " $compile_deplibs " in
	  *" -L$path/$objdir "*)
	    new_libs="$new_libs -L$path/$objdir" ;;
	  esac
	  ;;
	esac
      done
      for deplib in $compile_deplibs; do
	case $deplib in
	-L*)
	  case " $new_libs " in
	  *" $deplib "*) ;;
	  *) new_libs="$new_libs $deplib" ;;
	  esac
	  ;;
	*) new_libs="$new_libs $deplib" ;;
	esac
      done
      compile_deplibs="$new_libs"


      compile_command="$compile_command $compile_deplibs"
      finalize_command="$finalize_command $finalize_deplibs"

      if test -n "$rpath$xrpath"; then
	# If the user specified any rpath flags, then add them.
	for libdir in $rpath $xrpath; do
	  # This is the magic to use -rpath.
	  case "$finalize_rpath " in
	  *" $libdir "*) ;;
	  *) finalize_rpath="$finalize_rpath $libdir" ;;
	  esac
	done
      fi

      # Now hardcode the library paths
      rpath=
      hardcode_libdirs=
      for libdir in $compile_rpath $finalize_rpath; do
	if test -n "$hardcode_libdir_flag_spec"; then
	  if test -n "$hardcode_libdir_separator"; then
	    if test -z "$hardcode_libdirs"; then
	      hardcode_libdirs="$libdir"
	    else
	      # Just accumulate the unique libdirs.
	      case $hardcode_libdir_separator$hardcode_libdirs$hardcode_libdir_separator in
	      *"$hardcode_libdir_separator$libdir$hardcode_libdir_separator"*)
		;;
	      *)
		hardcode_libdirs="$hardcode_libdirs$hardcode_libdir_separator$libdir"
		;;
	      esac
	    fi
	  else
	    eval flag=\"$hardcode_libdir_flag_spec\"
	    rpath="$rpath $flag"
	  fi
	elif test -n "$runpath_var"; then
	  case "$perm_rpath " in
	  *" $libdir "*) ;;
	  *) perm_rpath="$perm_rpath $libdir" ;;
	  esac
	fi
	case $host in
	*-*-cygwin* | *-*-mingw* | *-*-pw32* | *-*-os2*)
	  testbindir=`$echo "X$libdir" | $Xsed -e 's*/lib$*/bin*'`
	  case :$dllsearchpath: in
	  *":$libdir:"*) ;;
	  *) dllsearchpath="$dllsearchpath:$libdir";;
	  esac
	  case :$dllsearchpath: in
	  *":$testbindir:"*) ;;
	  *) dllsearchpath="$dllsearchpath:$testbindir";;
	  esac
	  ;;
	esac
      done
      # Substitute the hardcoded libdirs into the rpath.
      if test -n "$hardcode_libdir_separator" &&
	 test -n "$hardcode_libdirs"; then
	libdir="$hardcode_libdirs"
	eval rpath=\" $hardcode_libdir_flag_spec\"
      fi
      compile_rpath="$rpath"

      rpath=
      hardcode_libdirs=
      for libdir in $finalize_rpath; do
	if test -n "$hardcode_libdir_flag_spec"; then
	  if test -n "$hardcode_libdir_separator"; then
	    if test -z "$hardcode_libdirs"; then
	      hardcode_libdirs="$libdir"
	    else
	      # Just accumulate the unique libdirs.
	      case $hardcode_libdir_separator$hardcode_libdirs$hardcode_libdir_separator in
	      *"$hardcode_libdir_separator$libdir$hardcode_libdir_separator"*)
		;;
	      *)
		hardcode_libdirs="$hardcode_libdirs$hardcode_libdir_separator$libdir"
		;;
	      esac
	    fi
	  else
	    eval flag=\"$hardcode_libdir_flag_spec\"
	    rpath="$rpath $flag"
	  fi
	elif test -n "$runpath_var"; then
	  case "$finalize_perm_rpath " in
	  *" $libdir "*) ;;
	  *) finalize_perm_rpath="$finalize_perm_rpath $libdir" ;;
	  esac
	fi
      done
      # Substitute the hardcoded libdirs into the rpath.
      if test -n "$hardcode_libdir_separator" &&
	 test -n "$hardcode_libdirs"; then
	libdir="$hardcode_libdirs"
	eval rpath=\" $hardcode_libdir_flag_spec\"
      fi
      finalize_rpath="$rpath"

      if test -n "$libobjs" && test "$build_old_libs" = yes; then
	# Transform all the library objects into standard objects.
	compile_command=`$echo "X$compile_command" | $SP2NL | $Xsed -e "$lo2o" | $NL2SP`
	finalize_command=`$echo "X$finalize_command" | $SP2NL | $Xsed -e "$lo2o" | $NL2SP`
      fi

      dlsyms=
      if test -n "$dlfiles$dlprefiles" || test "$dlself" != no; then
	if test -n "$NM" && test -n "$global_symbol_pipe"; then
	  dlsyms="${outputname}S.c"
	else
	  $echo "$modename: not configured to extract global symbols from dlpreopened files" 1>&2
	fi
      fi

      if test -n "$dlsyms"; then
	case $dlsyms in
	"") ;;
	*.c)
	  # Discover the nlist of each of the dlfiles.
	  nlist="$output_objdir/${outputname}.nm"

	  $show "$rm $nlist ${nlist}S ${nlist}T"
	  $run $rm "$nlist" "${nlist}S" "${nlist}T"

	  # Parse the name list into a source file.
	  $show "creating $output_objdir/$dlsyms"

	  test -z "$run" && $echo > "$output_objdir/$dlsyms" "\
/* $dlsyms - symbol resolution table for \`$outputname' dlsym emulation. */
/* Generated by $PROGRAM - GNU $PACKAGE $VERSION$TIMESTAMP */

#ifdef __cplusplus
extern \"C\" {
#endif

/* Prevent the only kind of declaration conflicts we can make. */
#define lt_preloaded_symbols some_other_symbol

/* External symbol declarations for the compiler. */\
"

	  if test "$dlself" = yes; then
	    $show "generating symbol list for \`$output'"

	    test -z "$run" && $echo ': @PROGRAM@ ' > "$nlist"

	    # Add our own program objects to the symbol list.
	    progfiles=`$echo "X$objs$old_deplibs" | $SP2NL | $Xsed -e "$lo2o" | $NL2SP`
	    for arg in $progfiles; do
	      $show "extracting global C symbols from \`$arg'"
	      $run eval "$NM $arg | $global_symbol_pipe >> '$nlist'"
	    done

	    if test -n "$exclude_expsyms"; then
	      $run eval '$EGREP -v " ($exclude_expsyms)$" "$nlist" > "$nlist"T'
	      $run eval '$mv "$nlist"T "$nlist"'
	    fi

	    if test -n "$export_symbols_regex"; then
	      $run eval '$EGREP -e "$export_symbols_regex" "$nlist" > "$nlist"T'
	      $run eval '$mv "$nlist"T "$nlist"'
	    fi

	    # Prepare the list of exported symbols
	    if test -z "$export_symbols"; then
	      export_symbols="$output_objdir/$outputname.exp"
	      $run $rm $export_symbols
	      $run eval "${SED} -n -e '/^: @PROGRAM@ $/d' -e 's/^.* \(.*\)$/\1/p' "'< "$nlist" > "$export_symbols"'
              case $host in
              *cygwin* | *mingw* )
	        $run eval "echo EXPORTS "'> "$output_objdir/$outputname.def"'
		$run eval 'cat "$export_symbols" >> "$output_objdir/$outputname.def"'
                ;;
              esac
	    else
	      $run eval "${SED} -e 's/\([].[*^$]\)/\\\\\1/g' -e 's/^/ /' -e 's/$/$/'"' < "$export_symbols" > "$output_objdir/$outputname.exp"'
	      $run eval 'grep -f "$output_objdir/$outputname.exp" < "$nlist" > "$nlist"T'
	      $run eval 'mv "$nlist"T "$nlist"'
              case $host in
              *cygwin* | *mingw* )
	        $run eval "echo EXPORTS "'> "$output_objdir/$outputname.def"'
		$run eval 'cat "$nlist" >> "$output_objdir/$outputname.def"'
                ;;
              esac
	    fi
	  fi

	  for arg in $dlprefiles; do
	    $show "extracting global C symbols from \`$arg'"
	    name=`$echo "$arg" | ${SED} -e 's%^.*/%%'`
	    $run eval '$echo ": $name " >> "$nlist"'
	    $run eval "$NM $arg | $global_symbol_pipe >> '$nlist'"
	  done

	  if test -z "$run"; then
	    # Make sure we have at least an empty file.
	    test -f "$nlist" || : > "$nlist"

	    if test -n "$exclude_expsyms"; then
	      $EGREP -v " ($exclude_expsyms)$" "$nlist" > "$nlist"T
	      $mv "$nlist"T "$nlist"
	    fi

	    # Try sorting and uniquifying the output.
	    if grep -v "^: " < "$nlist" |
		if sort -k 3 </dev/null >/dev/null 2>&1; then
		  sort -k 3
		else
		  sort +2
		fi |
		uniq > "$nlist"S; then
	      :
	    else
	      grep -v "^: " < "$nlist" > "$nlist"S
	    fi

	    if test -f "$nlist"S; then
	      eval "$global_symbol_to_cdecl"' < "$nlist"S >> "$output_objdir/$dlsyms"'
	    else
	      $echo '/* NONE */' >> "$output_objdir/$dlsyms"
	    fi

	    $echo >> "$output_objdir/$dlsyms" "\

#undef lt_preloaded_symbols

#if defined (__STDC__) && __STDC__
# define lt_ptr void *
#else
# define lt_ptr char *
# define const
#endif

/* The mapping between symbol names and symbols. */
"

	    case $host in
	    *cygwin* | *mingw* )
	  $echo >> "$output_objdir/$dlsyms" "\
/* DATA imports from DLLs on WIN32 can't be const, because
   runtime relocations are performed -- see ld's documentation
   on pseudo-relocs */
struct {
"
	      ;;
	    * )
	  $echo >> "$output_objdir/$dlsyms" "\
const struct {
"
	      ;;
	    esac


	  $echo >> "$output_objdir/$dlsyms" "\
  const char *name;
  lt_ptr address;
}
lt_preloaded_symbols[] =
{\
"

	    eval "$global_symbol_to_c_name_address" < "$nlist" >> "$output_objdir/$dlsyms"

	    $echo >> "$output_objdir/$dlsyms" "\
  {0, (lt_ptr) 0}
};

/* This works around a problem in FreeBSD linker */
#ifdef FREEBSD_WORKAROUND
static const void *lt_preloaded_setup() {
  return lt_preloaded_symbols;
}
#endif

#ifdef __cplusplus
}
#endif\
"
	  fi

	  pic_flag_for_symtable=
	  case $host in
	  # compiling the symbol table file with pic_flag works around
	  # a FreeBSD bug that causes programs to crash when -lm is
	  # linked before any other PIC object.  But we must not use
	  # pic_flag when linking with -static.  The problem exists in
	  # FreeBSD 2.2.6 and is fixed in FreeBSD 3.1.
	  *-*-freebsd2*|*-*-freebsd3.0*|*-*-freebsdelf3.0*)
	    case "$compile_command " in
	    *" -static "*) ;;
	    *) pic_flag_for_symtable=" $pic_flag -DFREEBSD_WORKAROUND";;
	    esac;;
	  *-*-hpux*)
	    case "$compile_command " in
	    *" -static "*) ;;
	    *) pic_flag_for_symtable=" $pic_flag";;
	    esac
	  esac

	  # Now compile the dynamic symbol file.
	  $show "(cd $output_objdir && $LTCC  $LTCFLAGS -c$no_builtin_flag$pic_flag_for_symtable \"$dlsyms\")"
	  $run eval '(cd $output_objdir && $LTCC  $LTCFLAGS -c$no_builtin_flag$pic_flag_for_symtable "$dlsyms")' || exit $?

	  # Clean up the generated files.
	  $show "$rm $output_objdir/$dlsyms $nlist ${nlist}S ${nlist}T"
	  $run $rm "$output_objdir/$dlsyms" "$nlist" "${nlist}S" "${nlist}T"

	  # Transform the symbol file into the correct name.
          case $host in
          *cygwin* | *mingw* )
            if test -f "$output_objdir/${outputname}.def" ; then
              compile_command=`$echo "X$compile_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}.def $output_objdir/${outputname}S.${objext}%"`
              finalize_command=`$echo "X$finalize_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}.def $output_objdir/${outputname}S.${objext}%"`
            else
              compile_command=`$echo "X$compile_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}S.${objext}%"`
              finalize_command=`$echo "X$finalize_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}S.${objext}%"`
             fi
            ;;
          * )
            compile_command=`$echo "X$compile_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}S.${objext}%"`
            finalize_command=`$echo "X$finalize_command" | $Xsed -e "s%@SYMFILE@%$output_objdir/${outputname}S.${objext}%"`
            ;;
          esac
	  ;;
	*)
	  $echo "$modename: unknown suffix for \`$dlsyms'" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac
      else
	# We keep going just in case the user didn't refer to
	# lt_preloaded_symbols.  The linker will fail if global_symbol_pipe
	# really was required.

	# Nullify the symbol file.
	compile_command=`$echo "X$compile_command" | $Xsed -e "s% @SYMFILE@%%"`
	finalize_command=`$echo "X$finalize_command" | $Xsed -e "s% @SYMFILE@%%"`
      fi

      if test "$need_relink" = no || test "$build_libtool_libs" != yes; then
	# Replace the output file specification.
	compile_command=`$echo "X$compile_command" | $Xsed -e 's%@OUTPUT@%'"$output"'%g'`
	link_command="$compile_command$compile_rpath"

	# We have no uninstalled library dependencies, so finalize right now.
	$show "$link_command"
	$run eval "$link_command"
	exit_status=$?

	# Delete the generated files.
	if test -n "$dlsyms"; then
	  $show "$rm $output_objdir/${outputname}S.${objext}"
	  $run $rm "$output_objdir/${outputname}S.${objext}"
	fi

	exit $exit_status
      fi

      if test -n "$shlibpath_var"; then
	# We should set the shlibpath_var
	rpath=
	for dir in $temp_rpath; do
	  case $dir in
	  [\\/]* | [A-Za-z]:[\\/]*)
	    # Absolute path.
	    rpath="$rpath$dir:"
	    ;;
	  *)
	    # Relative path: add a thisdir entry.
	    rpath="$rpath\$thisdir/$dir:"
	    ;;
	  esac
	done
	temp_rpath="$rpath"
      fi

      if test -n "$compile_shlibpath$finalize_shlibpath"; then
	compile_command="$shlibpath_var=\"$compile_shlibpath$finalize_shlibpath\$$shlibpath_var\" $compile_command"
      fi
      if test -n "$finalize_shlibpath"; then
	finalize_command="$shlibpath_var=\"$finalize_shlibpath\$$shlibpath_var\" $finalize_command"
      fi

      compile_var=
      finalize_var=
      if test -n "$runpath_var"; then
	if test -n "$perm_rpath"; then
	  # We should set the runpath_var.
	  rpath=
	  for dir in $perm_rpath; do
	    rpath="$rpath$dir:"
	  done
	  compile_var="$runpath_var=\"$rpath\$$runpath_var\" "
	fi
	if test -n "$finalize_perm_rpath"; then
	  # We should set the runpath_var.
	  rpath=
	  for dir in $finalize_perm_rpath; do
	    rpath="$rpath$dir:"
	  done
	  finalize_var="$runpath_var=\"$rpath\$$runpath_var\" "
	fi
      fi

      if test "$no_install" = yes; then
	# We don't need to create a wrapper script.
	link_command="$compile_var$compile_command$compile_rpath"
	# Replace the output file specification.
	link_command=`$echo "X$link_command" | $Xsed -e 's%@OUTPUT@%'"$output"'%g'`
	# Delete the old output file.
	$run $rm $output
	# Link the executable and exit
	$show "$link_command"
	$run eval "$link_command" || exit $?
	exit $EXIT_SUCCESS
      fi

      if test "$hardcode_action" = relink; then
	# Fast installation is not supported
	link_command="$compile_var$compile_command$compile_rpath"
	relink_command="$finalize_var$finalize_command$finalize_rpath"

	$echo "$modename: warning: this platform does not like uninstalled shared libraries" 1>&2
	$echo "$modename: \`$output' will be relinked during installation" 1>&2
      else
	if test "$fast_install" != no; then
	  link_command="$finalize_var$compile_command$finalize_rpath"
	  if test "$fast_install" = yes; then
	    relink_command=`$echo "X$compile_var$compile_command$compile_rpath" | $Xsed -e 's%@OUTPUT@%\$progdir/\$file%g'`
	  else
	    # fast_install is set to needless
	    relink_command=
	  fi
	else
	  link_command="$compile_var$compile_command$compile_rpath"
	  relink_command="$finalize_var$finalize_command$finalize_rpath"
	fi
      fi

      # Replace the output file specification.
      link_command=`$echo "X$link_command" | $Xsed -e 's%@OUTPUT@%'"$output_objdir/$outputname"'%g'`

      # Delete the old output files.
      $run $rm $output $output_objdir/$outputname $output_objdir/lt-$outputname

      $show "$link_command"
      $run eval "$link_command" || exit $?

      # Now create the wrapper script.
      $show "creating $output"

      # Quote the relink command for shipping.
      if test -n "$relink_command"; then
	# Preserve any variables that may affect compiler behavior
	for var in $variables_saved_for_relink; do
	  if eval test -z \"\${$var+set}\"; then
	    relink_command="{ test -z \"\${$var+set}\" || unset $var || { $var=; export $var; }; }; $relink_command"
	  elif eval var_value=\$$var; test -z "$var_value"; then
	    relink_command="$var=; export $var; $relink_command"
	  else
	    var_value=`$echo "X$var_value" | $Xsed -e "$sed_quote_subst"`
	    relink_command="$var=\"$var_value\"; export $var; $relink_command"
	  fi
	done
	relink_command="(cd `pwd`; $relink_command)"
	relink_command=`$echo "X$relink_command" | $Xsed -e "$sed_quote_subst"`
      fi

      # Quote $echo for shipping.
      if test "X$echo" = "X$SHELL $progpath --fallback-echo"; then
	case $progpath in
	[\\/]* | [A-Za-z]:[\\/]*) qecho="$SHELL $progpath --fallback-echo";;
	*) qecho="$SHELL `pwd`/$progpath --fallback-echo";;
	esac
	qecho=`$echo "X$qecho" | $Xsed -e "$sed_quote_subst"`
      else
	qecho=`$echo "X$echo" | $Xsed -e "$sed_quote_subst"`
      fi

      # Only actually do things if our run command is non-null.
      if test -z "$run"; then
	# win32 will think the script is a binary if it has
	# a .exe suffix, so we strip it off here.
	case $output in
	  *.exe) output=`$echo $output|${SED} 's,.exe$,,'` ;;
	esac
	# test for cygwin because mv fails w/o .exe extensions
	case $host in
	  *cygwin*)
	    exeext=.exe
	    outputname=`$echo $outputname|${SED} 's,.exe$,,'` ;;
	  *) exeext= ;;
	esac
	case $host in
	  *cygwin* | *mingw* )
            output_name=`basename $output`
            output_path=`dirname $output`
            cwrappersource="$output_path/$objdir/lt-$output_name.c"
            cwrapper="$output_path/$output_name.exe"
            $rm $cwrappersource $cwrapper
            trap "$rm $cwrappersource $cwrapper; exit $EXIT_FAILURE" 1 2 15

	    cat > $cwrappersource <<EOF

/* $cwrappersource - temporary wrapper executable for $objdir/$outputname
   Generated by $PROGRAM - GNU $PACKAGE $VERSION$TIMESTAMP

   The $output program cannot be directly executed until all the libtool
   libraries that it depends on are installed.

   This wrapper executable should never be moved out of the build directory.
   If it is, it will not operate correctly.

   Currently, it simply execs the wrapper *script* "/bin/sh $output",
   but could eventually absorb all of the scripts functionality and
   exec $objdir/$outputname directly.
*/
EOF
	    cat >> $cwrappersource<<"EOF"
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <malloc.h>
#include <stdarg.h>
#include <assert.h>
#include <string.h>
#include <ctype.h>
#include <sys/stat.h>

#if defined(PATH_MAX)
# define LT_PATHMAX PATH_MAX
#elif defined(MAXPATHLEN)
# define LT_PATHMAX MAXPATHLEN
#else
# define LT_PATHMAX 1024
#endif

#ifndef DIR_SEPARATOR
# define DIR_SEPARATOR '/'
# define PATH_SEPARATOR ':'
#endif

#if defined (_WIN32) || defined (__MSDOS__) || defined (__DJGPP__) || \
  defined (__OS2__)
# define HAVE_DOS_BASED_FILE_SYSTEM
# ifndef DIR_SEPARATOR_2
#  define DIR_SEPARATOR_2 '\\'
# endif
# ifndef PATH_SEPARATOR_2
#  define PATH_SEPARATOR_2 ';'
# endif
#endif

#ifndef DIR_SEPARATOR_2
# define IS_DIR_SEPARATOR(ch) ((ch) == DIR_SEPARATOR)
#else /* DIR_SEPARATOR_2 */
# define IS_DIR_SEPARATOR(ch) \
        (((ch) == DIR_SEPARATOR) || ((ch) == DIR_SEPARATOR_2))
#endif /* DIR_SEPARATOR_2 */

#ifndef PATH_SEPARATOR_2
# define IS_PATH_SEPARATOR(ch) ((ch) == PATH_SEPARATOR)
#else /* PATH_SEPARATOR_2 */
# define IS_PATH_SEPARATOR(ch) ((ch) == PATH_SEPARATOR_2)
#endif /* PATH_SEPARATOR_2 */

#define XMALLOC(type, num)      ((type *) xmalloc ((num) * sizeof(type)))
#define XFREE(stale) do { \
  if (stale) { free ((void *) stale); stale = 0; } \
} while (0)

/* -DDEBUG is fairly common in CFLAGS.  */
#undef DEBUG
#if defined DEBUGWRAPPER
# define DEBUG(format, ...) fprintf(stderr, format, __VA_ARGS__)
#else
# define DEBUG(format, ...)
#endif

const char *program_name = NULL;

void * xmalloc (size_t num);
char * xstrdup (const char *string);
const char * base_name (const char *name);
char * find_executable(const char *wrapper);
int    check_executable(const char *path);
char * strendzap(char *str, const char *pat);
void lt_fatal (const char *message, ...);

int
main (int argc, char *argv[])
{
  char **newargz;
  int i;

  program_name = (char *) xstrdup (base_name (argv[0]));
  DEBUG("(main) argv[0]      : %s\n",argv[0]);
  DEBUG("(main) program_name : %s\n",program_name);
  newargz = XMALLOC(char *, argc+2);
EOF

            cat >> $cwrappersource <<EOF
  newargz[0] = (char *) xstrdup("$SHELL");
EOF

            cat >> $cwrappersource <<"EOF"
  newargz[1] = find_executable(argv[0]);
  if (newargz[1] == NULL)
    lt_fatal("Couldn't find %s", argv[0]);
  DEBUG("(main) found exe at : %s\n",newargz[1]);
  /* we know the script has the same name, without the .exe */
  /* so make sure newargz[1] doesn't end in .exe */
  strendzap(newargz[1],".exe");
  for (i = 1; i < argc; i++)
    newargz[i+1] = xstrdup(argv[i]);
  newargz[argc+1] = NULL;

  for (i=0; i<argc+1; i++)
  {
    DEBUG("(main) newargz[%d]   : %s\n",i,newargz[i]);
    ;
  }

EOF

            case $host_os in
              mingw*)
                cat >> $cwrappersource <<EOF
  execv("$SHELL",(char const **)newargz);
EOF
              ;;
              *)
                cat >> $cwrappersource <<EOF
  execv("$SHELL",newargz);
EOF
              ;;
            esac

            cat >> $cwrappersource <<"EOF"
  return 127;
}

void *
xmalloc (size_t num)
{
  void * p = (void *) malloc (num);
  if (!p)
    lt_fatal ("Memory exhausted");

  return p;
}

char *
xstrdup (const char *string)
{
  return string ? strcpy ((char *) xmalloc (strlen (string) + 1), string) : NULL
;
}

const char *
base_name (const char *name)
{
  const char *base;

#if defined (HAVE_DOS_BASED_FILE_SYSTEM)
  /* Skip over the disk name in MSDOS pathnames. */
  if (isalpha ((unsigned char)name[0]) && name[1] == ':')
    name += 2;
#endif

  for (base = name; *name; name++)
    if (IS_DIR_SEPARATOR (*name))
      base = name + 1;
  return base;
}

int
check_executable(const char * path)
{
  struct stat st;

  DEBUG("(check_executable)  : %s\n", path ? (*path ? path : "EMPTY!") : "NULL!");
  if ((!path) || (!*path))
    return 0;

  if ((stat (path, &st) >= 0) &&
      (
        /* MinGW & native WIN32 do not support S_IXOTH or S_IXGRP */
#if defined (S_IXOTH)
       ((st.st_mode & S_IXOTH) == S_IXOTH) ||
#endif
#if defined (S_IXGRP)
       ((st.st_mode & S_IXGRP) == S_IXGRP) ||
#endif
       ((st.st_mode & S_IXUSR) == S_IXUSR))
      )
    return 1;
  else
    return 0;
}

/* Searches for the full path of the wrapper.  Returns
   newly allocated full path name if found, NULL otherwise */
char *
find_executable (const char* wrapper)
{
  int has_slash = 0;
  const char* p;
  const char* p_next;
  /* static buffer for getcwd */
  char tmp[LT_PATHMAX + 1];
  int tmp_len;
  char* concat_name;

  DEBUG("(find_executable)  : %s\n", wrapper ? (*wrapper ? wrapper : "EMPTY!") : "NULL!");

  if ((wrapper == NULL) || (*wrapper == '\0'))
    return NULL;

  /* Absolute path? */
#if defined (HAVE_DOS_BASED_FILE_SYSTEM)
  if (isalpha ((unsigned char)wrapper[0]) && wrapper[1] == ':')
  {
    concat_name = xstrdup (wrapper);
    if (check_executable(concat_name))
      return concat_name;
    XFREE(concat_name);
  }
  else
  {
#endif
    if (IS_DIR_SEPARATOR (wrapper[0]))
    {
      concat_name = xstrdup (wrapper);
      if (check_executable(concat_name))
        return concat_name;
      XFREE(concat_name);
    }
#if defined (HAVE_DOS_BASED_FILE_SYSTEM)
  }
#endif

  for (p = wrapper; *p; p++)
    if (*p == '/')
    {
      has_slash = 1;
      break;
    }
  if (!has_slash)
  {
    /* no slashes; search PATH */
    const char* path = getenv ("PATH");
    if (path != NULL)
    {
      for (p = path; *p; p = p_next)
      {
        const char* q;
        size_t p_len;
        for (q = p; *q; q++)
          if (IS_PATH_SEPARATOR(*q))
            break;
        p_len = q - p;
        p_next = (*q == '\0' ? q : q + 1);
        if (p_len == 0)
        {
          /* empty path: current directory */
          if (getcwd (tmp, LT_PATHMAX) == NULL)
            lt_fatal ("getcwd failed");
          tmp_len = strlen(tmp);
          concat_name = XMALLOC(char, tmp_len + 1 + strlen(wrapper) + 1);
          memcpy (concat_name, tmp, tmp_len);
          concat_name[tmp_len] = '/';
          strcpy (concat_name + tmp_len + 1, wrapper);
        }
        else
        {
          concat_name = XMALLOC(char, p_len + 1 + strlen(wrapper) + 1);
          memcpy (concat_name, p, p_len);
          concat_name[p_len] = '/';
          strcpy (concat_name + p_len + 1, wrapper);
        }
        if (check_executable(concat_name))
          return concat_name;
        XFREE(concat_name);
      }
    }
    /* not found in PATH; assume curdir */
  }
  /* Relative path | not found in path: prepend cwd */
  if (getcwd (tmp, LT_PATHMAX) == NULL)
    lt_fatal ("getcwd failed");
  tmp_len = strlen(tmp);
  concat_name = XMALLOC(char, tmp_len + 1 + strlen(wrapper) + 1);
  memcpy (concat_name, tmp, tmp_len);
  concat_name[tmp_len] = '/';
  strcpy (concat_name + tmp_len + 1, wrapper);

  if (check_executable(concat_name))
    return concat_name;
  XFREE(concat_name);
  return NULL;
}

char *
strendzap(char *str, const char *pat)
{
  size_t len, patlen;

  assert(str != NULL);
  assert(pat != NULL);

  len = strlen(str);
  patlen = strlen(pat);

  if (patlen <= len)
  {
    str += len - patlen;
    if (strcmp(str, pat) == 0)
      *str = '\0';
  }
  return str;
}

static void
lt_error_core (int exit_status, const char * mode,
          const char * message, va_list ap)
{
  fprintf (stderr, "%s: %s: ", program_name, mode);
  vfprintf (stderr, message, ap);
  fprintf (stderr, ".\n");

  if (exit_status >= 0)
    exit (exit_status);
}

void
lt_fatal (const char *message, ...)
{
  va_list ap;
  va_start (ap, message);
  lt_error_core (EXIT_FAILURE, "FATAL", message, ap);
  va_end (ap);
}
EOF
          # we should really use a build-platform specific compiler
          # here, but OTOH, the wrappers (shell script and this C one)
          # are only useful if you want to execute the "real" binary.
          # Since the "real" binary is built for $host, then this
          # wrapper might as well be built for $host, too.
          $run $LTCC $LTCFLAGS -s -o $cwrapper $cwrappersource
          ;;
        esac
        $rm $output
        trap "$rm $output; exit $EXIT_FAILURE" 1 2 15

	$echo > $output "\
#! $SHELL

# $output - temporary wrapper script for $objdir/$outputname
# Generated by $PROGRAM - GNU $PACKAGE $VERSION$TIMESTAMP
#
# The $output program cannot be directly executed until all the libtool
# libraries that it depends on are installed.
#
# This wrapper script should never be moved out of the build directory.
# If it is, it will not operate correctly.

# Sed substitution that helps us do robust quoting.  It backslashifies
# metacharacters that are still active within double-quoted strings.
Xsed='${SED} -e 1s/^X//'
sed_quote_subst='$sed_quote_subst'

# The HP-UX ksh and POSIX shell print the target directory to stdout
# if CDPATH is set.
(unset CDPATH) >/dev/null 2>&1 && unset CDPATH

relink_command=\"$relink_command\"

# This environment variable determines our operation mode.
if test \"\$libtool_install_magic\" = \"$magic\"; then
  # install mode needs the following variable:
  notinst_deplibs='$notinst_deplibs'
else
  # When we are sourced in execute mode, \$file and \$echo are already set.
  if test \"\$libtool_execute_magic\" != \"$magic\"; then
    echo=\"$qecho\"
    file=\"\$0\"
    # Make sure echo works.
    if test \"X\$1\" = X--no-reexec; then
      # Discard the --no-reexec flag, and continue.
      shift
    elif test \"X\`(\$echo '\t') 2>/dev/null\`\" = 'X\t'; then
      # Yippee, \$echo works!
      :
    else
      # Restart under the correct shell, and then maybe \$echo will work.
      exec $SHELL \"\$0\" --no-reexec \${1+\"\$@\"}
    fi
  fi\
"
	$echo >> $output "\

  # Find the directory that this script lives in.
  thisdir=\`\$echo \"X\$file\" | \$Xsed -e 's%/[^/]*$%%'\`
  test \"x\$thisdir\" = \"x\$file\" && thisdir=.

  # Follow symbolic links until we get to the real thisdir.
  file=\`ls -ld \"\$file\" | ${SED} -n 's/.*-> //p'\`
  while test -n \"\$file\"; do
    destdir=\`\$echo \"X\$file\" | \$Xsed -e 's%/[^/]*\$%%'\`

    # If there was a directory component, then change thisdir.
    if test \"x\$destdir\" != \"x\$file\"; then
      case \"\$destdir\" in
      [\\\\/]* | [A-Za-z]:[\\\\/]*) thisdir=\"\$destdir\" ;;
      *) thisdir=\"\$thisdir/\$destdir\" ;;
      esac
    fi

    file=\`\$echo \"X\$file\" | \$Xsed -e 's%^.*/%%'\`
    file=\`ls -ld \"\$thisdir/\$file\" | ${SED} -n 's/.*-> //p'\`
  done

  # Try to get the absolute directory name.
  absdir=\`cd \"\$thisdir\" && pwd\`
  test -n \"\$absdir\" && thisdir=\"\$absdir\"
"

	if test "$fast_install" = yes; then
	  $echo >> $output "\
  program=lt-'$outputname'$exeext
  progdir=\"\$thisdir/$objdir\"

  if test ! -f \"\$progdir/\$program\" || \\
     { file=\`ls -1dt \"\$progdir/\$program\" \"\$progdir/../\$program\" 2>/dev/null | ${SED} 1q\`; \\
       test \"X\$file\" != \"X\$progdir/\$program\"; }; then

    file=\"\$\$-\$program\"

    if test ! -d \"\$progdir\"; then
      $mkdir \"\$progdir\"
    else
      $rm \"\$progdir/\$file\"
    fi"

	  $echo >> $output "\

    # relink executable if necessary
    if test -n \"\$relink_command\"; then
      if relink_command_output=\`eval \$relink_command 2>&1\`; then :
      else
	$echo \"\$relink_command_output\" >&2
	$rm \"\$progdir/\$file\"
	exit $EXIT_FAILURE
      fi
    fi

    $mv \"\$progdir/\$file\" \"\$progdir/\$program\" 2>/dev/null ||
    { $rm \"\$progdir/\$program\";
      $mv \"\$progdir/\$file\" \"\$progdir/\$program\"; }
    $rm \"\$progdir/\$file\"
  fi"
	else
	  $echo >> $output "\
  program='$outputname'
  progdir=\"\$thisdir/$objdir\"
"
	fi

	$echo >> $output "\

  if test -f \"\$progdir/\$program\"; then"

	# Export our shlibpath_var if we have one.
	if test "$shlibpath_overrides_runpath" = yes && test -n "$shlibpath_var" && test -n "$temp_rpath"; then
	  $echo >> $output "\
    # Add our own library path to $shlibpath_var
    $shlibpath_var=\"$temp_rpath\$$shlibpath_var\"

    # Some systems cannot cope with colon-terminated $shlibpath_var
    # The second colon is a workaround for a bug in BeOS R4 sed
    $shlibpath_var=\`\$echo \"X\$$shlibpath_var\" | \$Xsed -e 's/::*\$//'\`

    export $shlibpath_var
"
	fi

	# fixup the dll searchpath if we need to.
	if test -n "$dllsearchpath"; then
	  $echo >> $output "\
    # Add the dll search path components to the executable PATH
    PATH=$dllsearchpath:\$PATH
"
	fi

	$echo >> $output "\
    if test \"\$libtool_execute_magic\" != \"$magic\"; then
      # Run the actual program with our arguments.

      # Make sure env LD_LIBRARY_PATH does not mess us up
      if test -n \"\${LD_LIBRARY_PATH+set}\"; then
        export LD_LIBRARY_PATH=\$progdir:\$LD_LIBRARY_PATH
      fi
"
	case $host in
	# Backslashes separate directories on plain windows
	*-*-mingw | *-*-os2*)
	  $echo >> $output "\
      exec \"\$progdir\\\\\$program\" \${1+\"\$@\"}
"
	  ;;

	*)
	  $echo >> $output "\
      exec \"\$progdir/\$program\" \${1+\"\$@\"}
"
	  ;;
	esac
	$echo >> $output "\
      \$echo \"\$0: cannot exec \$program \${1+\"\$@\"}\"
      exit $EXIT_FAILURE
    fi
  else
    # The program doesn't exist.
    \$echo \"\$0: error: \\\`\$progdir/\$program' does not exist\" 1>&2
    \$echo \"This script is just a wrapper for \$program.\" 1>&2
    $echo \"See the $PACKAGE documentation for more information.\" 1>&2
    exit $EXIT_FAILURE
  fi
fi\
"
	chmod +x $output
      fi
      exit $EXIT_SUCCESS
      ;;
    esac

    # See if we need to build an old-fashioned archive.
    for oldlib in $oldlibs; do

      if test "$build_libtool_libs" = convenience; then
	oldobjs="$libobjs_save"
	addlibs="$convenience"
	build_libtool_libs=no
      else
	if test "$build_libtool_libs" = module; then
	  oldobjs="$libobjs_save"
	  build_libtool_libs=no
	else
	  oldobjs="$old_deplibs $non_pic_objects"
	fi
	addlibs="$old_convenience"
      fi

      if test -n "$addlibs"; then
	gentop="$output_objdir/${outputname}x"
	generated="$generated $gentop"

	func_extract_archives $gentop $addlibs
	oldobjs="$oldobjs $func_extract_archives_result"
      fi

      # Do each command in the archive commands.
      if test -n "$old_archive_from_new_cmds" && test "$build_libtool_libs" = yes; then
       cmds=$old_archive_from_new_cmds
      else
	# POSIX demands no paths to be encoded in archives.  We have
	# to avoid creating archives with duplicate basenames if we
	# might have to extract them afterwards, e.g., when creating a
	# static archive out of a convenience library, or when linking
	# the entirety of a libtool archive into another (currently
	# not supported by libtool).
	if (for obj in $oldobjs
	    do
	      $echo "X$obj" | $Xsed -e 's%^.*/%%'
	    done | sort | sort -uc >/dev/null 2>&1); then
	  :
	else
	  $echo "copying selected object files to avoid basename conflicts..."

	  if test -z "$gentop"; then
	    gentop="$output_objdir/${outputname}x"
	    generated="$generated $gentop"

	    $show "${rm}r $gentop"
	    $run ${rm}r "$gentop"
	    $show "$mkdir $gentop"
	    $run $mkdir "$gentop"
	    exit_status=$?
	    if test "$exit_status" -ne 0 && test ! -d "$gentop"; then
	      exit $exit_status
	    fi
	  fi

	  save_oldobjs=$oldobjs
	  oldobjs=
	  counter=1
	  for obj in $save_oldobjs
	  do
	    objbase=`$echo "X$obj" | $Xsed -e 's%^.*/%%'`
	    case " $oldobjs " in
	    " ") oldobjs=$obj ;;
	    *[\ /]"$objbase "*)
	      while :; do
		# Make sure we don't pick an alternate name that also
		# overlaps.
		newobj=lt$counter-$objbase
		counter=`expr $counter + 1`
		case " $oldobjs " in
		*[\ /]"$newobj "*) ;;
		*) if test ! -f "$gentop/$newobj"; then break; fi ;;
		esac
	      done
	      $show "ln $obj $gentop/$newobj || cp $obj $gentop/$newobj"
	      $run ln "$obj" "$gentop/$newobj" ||
	      $run cp "$obj" "$gentop/$newobj"
	      oldobjs="$oldobjs $gentop/$newobj"
	      ;;
	    *) oldobjs="$oldobjs $obj" ;;
	    esac
	  done
	fi

	eval cmds=\"$old_archive_cmds\"

	if len=`expr "X$cmds" : ".*"` &&
	     test "$len" -le "$max_cmd_len" || test "$max_cmd_len" -le -1; then
	  cmds=$old_archive_cmds
	else
	  # the command line is too long to link in one step, link in parts
	  $echo "using piecewise archive linking..."
	  save_RANLIB=$RANLIB
	  RANLIB=:
	  objlist=
	  concat_cmds=
	  save_oldobjs=$oldobjs

	  # Is there a better way of finding the last object in the list?
	  for obj in $save_oldobjs
	  do
	    last_oldobj=$obj
	  done
	  for obj in $save_oldobjs
	  do
	    oldobjs="$objlist $obj"
	    objlist="$objlist $obj"
	    eval test_cmds=\"$old_archive_cmds\"
	    if len=`expr "X$test_cmds" : ".*" 2>/dev/null` &&
	       test "$len" -le "$max_cmd_len"; then
	      :
	    else
	      # the above command should be used before it gets too long
	      oldobjs=$objlist
	      if test "$obj" = "$last_oldobj" ; then
	        RANLIB=$save_RANLIB
	      fi
	      test -z "$concat_cmds" || concat_cmds=$concat_cmds~
	      eval concat_cmds=\"\${concat_cmds}$old_archive_cmds\"
	      objlist=
	    fi
	  done
	  RANLIB=$save_RANLIB
	  oldobjs=$objlist
	  if test "X$oldobjs" = "X" ; then
	    eval cmds=\"\$concat_cmds\"
	  else
	    eval cmds=\"\$concat_cmds~\$old_archive_cmds\"
	  fi
	fi
      fi
      save_ifs="$IFS"; IFS='~'
      for cmd in $cmds; do
        eval cmd=\"$cmd\"
	IFS="$save_ifs"
	$show "$cmd"
	$run eval "$cmd" || exit $?
      done
      IFS="$save_ifs"
    done

    if test -n "$generated"; then
      $show "${rm}r$generated"
      $run ${rm}r$generated
    fi

    # Now create the libtool archive.
    case $output in
    *.la)
      old_library=
      test "$build_old_libs" = yes && old_library="$libname.$libext"
      $show "creating $output"

      # Preserve any variables that may affect compiler behavior
      for var in $variables_saved_for_relink; do
	if eval test -z \"\${$var+set}\"; then
	  relink_command="{ test -z \"\${$var+set}\" || unset $var || { $var=; export $var; }; }; $relink_command"
	elif eval var_value=\$$var; test -z "$var_value"; then
	  relink_command="$var=; export $var; $relink_command"
	else
	  var_value=`$echo "X$var_value" | $Xsed -e "$sed_quote_subst"`
	  relink_command="$var=\"$var_value\"; export $var; $relink_command"
	fi
      done
      # Quote the link command for shipping.
      relink_command="(cd `pwd`; $SHELL $progpath $preserve_args --mode=relink $libtool_args @inst_prefix_dir@)"
      relink_command=`$echo "X$relink_command" | $Xsed -e "$sed_quote_subst"`
      if test "$hardcode_automatic" = yes ; then
	relink_command=
      fi


      # Only create the output if not a dry run.
      if test -z "$run"; then
	for installed in no yes; do
	  if test "$installed" = yes; then
	    if test -z "$install_libdir"; then
	      break
	    fi
	    output="$output_objdir/$outputname"i
	    # Replace all uninstalled libtool libraries with the installed ones
	    newdependency_libs=
	    for deplib in $dependency_libs; do
	      case $deplib in
	      *.la)
		name=`$echo "X$deplib" | $Xsed -e 's%^.*/%%'`
		eval libdir=`${SED} -n -e 's/^libdir=\(.*\)$/\1/p' $deplib`
		if test -z "$libdir"; then
		  $echo "$modename: \`$deplib' is not a valid libtool archive" 1>&2
		  exit $EXIT_FAILURE
		fi
		if test "X$EGREP" = X ; then
			EGREP=egrep
		fi
		# We do not want portage's install root ($D) present.  Check only for
		# this if the .la is being installed.
		if test "$installed" = yes && test "$D"; then
		  eval mynewdependency_lib=`echo "$libdir/$name" |sed -e "s:$D:/:g" -e 's:/\+:/:g'`
		else
		  mynewdependency_lib="$libdir/$name"
		fi
		# Do not add duplicates
		if test "$mynewdependency_lib"; then
		  my_little_ninja_foo_1=`echo $newdependency_libs |$EGREP -e "$mynewdependency_lib"`
		  if test -z "$my_little_ninja_foo_1"; then
		    newdependency_libs="$newdependency_libs $mynewdependency_lib"
		  fi
		fi
		;;
		  *)
		if test "$installed" = yes; then
		  # Rather use S=WORKDIR if our version of portage supports it.
		  # This is because some ebuild (gcc) do not use $S as buildroot.
		  if test "$PWORKDIR"; then
		    S="$PWORKDIR"
		  fi
		  # We do not want portage's build root ($S) present.
		  my_little_ninja_foo_2=`echo $deplib |$EGREP -e "$S"`
		  # We do not want portage's install root ($D) present.
		  my_little_ninja_foo_3=`echo $deplib |$EGREP -e "$D"`
		  if test -n "$my_little_ninja_foo_2" && test "$S"; then
		    mynewdependency_lib=""
		  elif test -n "$my_little_ninja_foo_3" && test "$D"; then
		    eval mynewdependency_lib=`echo "$deplib" |sed -e "s:$D:/:g" -e 's:/\+:/:g'`
		  else
		    mynewdependency_lib="$deplib"
		  fi
		else
		  mynewdependency_lib="$deplib"
		fi
		# Do not add duplicates
		if test "$mynewdependency_lib"; then
		  my_little_ninja_foo_4=`echo $newdependency_libs |$EGREP -e "$mynewdependency_lib"`
		  if test -z "$my_little_ninja_foo_4"; then
			newdependency_libs="$newdependency_libs $mynewdependency_lib"
		  fi
		fi
		;;
	      esac
	    done
	    dependency_libs="$newdependency_libs"
	    newdlfiles=
	    for lib in $dlfiles; do
	      name=`$echo "X$lib" | $Xsed -e 's%^.*/%%'`
	      eval libdir=`${SED} -n -e 's/^libdir=\(.*\)$/\1/p' $lib`
	      if test -z "$libdir"; then
		$echo "$modename: \`$lib' is not a valid libtool archive" 1>&2
		exit $EXIT_FAILURE
	      fi
	      newdlfiles="$newdlfiles $libdir/$name"
	    done
	    dlfiles="$newdlfiles"
	    newdlprefiles=
	    for lib in $dlprefiles; do
	      name=`$echo "X$lib" | $Xsed -e 's%^.*/%%'`
	      eval libdir=`${SED} -n -e 's/^libdir=\(.*\)$/\1/p' $lib`
	      if test -z "$libdir"; then
		$echo "$modename: \`$lib' is not a valid libtool archive" 1>&2
		exit $EXIT_FAILURE
	      fi
	      newdlprefiles="$newdlprefiles $libdir/$name"
	    done
	    dlprefiles="$newdlprefiles"
	  else
	    newdlfiles=
	    for lib in $dlfiles; do
	      case $lib in
		[\\/]* | [A-Za-z]:[\\/]*) abs="$lib" ;;
		*) abs=`pwd`"/$lib" ;;
	      esac
	      newdlfiles="$newdlfiles $abs"
	    done
	    dlfiles="$newdlfiles"
	    newdlprefiles=
	    for lib in $dlprefiles; do
	      case $lib in
		[\\/]* | [A-Za-z]:[\\/]*) abs="$lib" ;;
		*) abs=`pwd`"/$lib" ;;
	      esac
	      newdlprefiles="$newdlprefiles $abs"
	    done
	    dlprefiles="$newdlprefiles"
	  fi
	  $rm $output
	  # place dlname in correct position for cygwin
	  tdlname=$dlname
	  case $host,$output,$installed,$module,$dlname in
	    *cygwin*,*lai,yes,no,*.dll | *mingw*,*lai,yes,no,*.dll) tdlname=../bin/$dlname ;;
	  esac
	  # Do not add duplicates
	  if test "$installed" = yes && test "$D"; then
	    install_libdir=`echo "$install_libdir" |sed -e "s:$D:/:g" -e 's:/\+:/:g'`
	  fi
	  $echo > $output "\
# $outputname - a libtool library file
# Generated by $PROGRAM - GNU $PACKAGE $VERSION$TIMESTAMP
#
# Please DO NOT delete this file!
# It is necessary for linking the library.

# The name that we can dlopen(3).
dlname='$tdlname'

# Names of this library.
library_names='$library_names'

# The name of the static archive.
old_library='$old_library'

# Libraries that this one depends upon.
dependency_libs='$dependency_libs'

# Version information for $libname.
current=$current
age=$age
revision=$revision

# Is this an already installed library?
installed=$installed

# Should we warn about portability when linking against -modules?
shouldnotlink=$module

# Files to dlopen/dlpreopen
dlopen='$dlfiles'
dlpreopen='$dlprefiles'

# Directory that this library needs to be installed in:
libdir='$install_libdir'"
	  if test "$installed" = no && test "$need_relink" = yes; then
	    $echo >> $output "\
relink_command=\"$relink_command\""
	  fi
	done
      fi

      # Do a symbolic link so that the libtool archive can be found in
      # LD_LIBRARY_PATH before the program is installed.
      $show "(cd $output_objdir && $rm $outputname && $LN_S ../$outputname $outputname)"
      $run eval '(cd $output_objdir && $rm $outputname && $LN_S ../$outputname $outputname)' || exit $?
      ;;
    esac
    exit $EXIT_SUCCESS
    ;;

  # libtool install mode
  install)
    modename="$modename: install"

    # There may be an optional sh(1) argument at the beginning of
    # install_prog (especially on Windows NT).
    if test "$nonopt" = "$SHELL" || test "$nonopt" = /bin/sh ||
       # Allow the use of GNU shtool's install command.
       $echo "X$nonopt" | grep shtool > /dev/null; then
      # Aesthetically quote it.
      arg=`$echo "X$nonopt" | $Xsed -e "$sed_quote_subst"`
      case $arg in
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	arg="\"$arg\""
	;;
      esac
      install_prog="$arg "
      arg="$1"
      shift
    else
      install_prog=
      arg=$nonopt
    fi

    # The real first argument should be the name of the installation program.
    # Aesthetically quote it.
    arg=`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`
    case $arg in
    *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
      arg="\"$arg\""
      ;;
    esac
    install_prog="$install_prog$arg"

    # We need to accept at least all the BSD install flags.
    dest=
    files=
    opts=
    prev=
    install_type=
    isdir=no
    stripme=
    for arg
    do
      if test -n "$dest"; then
	files="$files $dest"
	dest=$arg
	continue
      fi

      case $arg in
      -d) isdir=yes ;;
      -f) 
      	case " $install_prog " in
	*[\\\ /]cp\ *) ;;
	*) prev=$arg ;;
	esac
	;;
      -g | -m | -o) prev=$arg ;;
      -s)
	stripme=" -s"
	continue
	;;
      -*)
	;;
      *)
	# If the previous option needed an argument, then skip it.
	if test -n "$prev"; then
	  prev=
	else
	  dest=$arg
	  continue
	fi
	;;
      esac

      # Aesthetically quote the argument.
      arg=`$echo "X$arg" | $Xsed -e "$sed_quote_subst"`
      case $arg in
      *[\[\~\#\^\&\*\(\)\{\}\|\;\<\>\?\'\ \	]*|*]*|"")
	arg="\"$arg\""
	;;
      esac
      install_prog="$install_prog $arg"
    done

    if test -z "$install_prog"; then
      $echo "$modename: you must specify an install program" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    if test -n "$prev"; then
      $echo "$modename: the \`$prev' option requires an argument" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    if test -z "$files"; then
      if test -z "$dest"; then
	$echo "$modename: no file or destination specified" 1>&2
      else
	$echo "$modename: you must specify a destination" 1>&2
      fi
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    # Strip any trailing slash from the destination.
    dest=`$echo "X$dest" | $Xsed -e 's%/$%%'`

    # Check to see that the destination is a directory.
    test -d "$dest" && isdir=yes
    if test "$isdir" = yes; then
      destdir="$dest"
      destname=
    else
      destdir=`$echo "X$dest" | $Xsed -e 's%/[^/]*$%%'`
      test "X$destdir" = "X$dest" && destdir=.
      destname=`$echo "X$dest" | $Xsed -e 's%^.*/%%'`

      # Not a directory, so check to see that there is only one file specified.
      set dummy $files
      if test "$#" -gt 2; then
	$echo "$modename: \`$dest' is not a directory" 1>&2
	$echo "$help" 1>&2
	exit $EXIT_FAILURE
      fi
    fi
    case $destdir in
    [\\/]* | [A-Za-z]:[\\/]*) ;;
    *)
      for file in $files; do
	case $file in
	*.lo) ;;
	*)
	  $echo "$modename: \`$destdir' must be an absolute directory name" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac
      done
      ;;
    esac

    # This variable tells wrapper scripts just to set variables rather
    # than running their programs.
    libtool_install_magic="$magic"

    staticlibs=
    future_libdirs=
    current_libdirs=
    for file in $files; do

      # Do each installation.
      case $file in
      *.$libext)
	# Do the static libraries later.
	staticlibs="$staticlibs $file"
	;;

      *.la)
	# Check to see that this really is a libtool archive.
	if (${SED} -e '2q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then :
	else
	  $echo "$modename: \`$file' is not a valid libtool archive" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	fi

	library_names=
	old_library=
	relink_command=
	# If there is no directory component, then add one.
	case $file in
	*/* | *\\*) . $file ;;
	*) . ./$file ;;
	esac

	# Add the libdir to current_libdirs if it is the destination.
	if test "X$destdir" = "X$libdir"; then
	  case "$current_libdirs " in
	  *" $libdir "*) ;;
	  *) current_libdirs="$current_libdirs $libdir" ;;
	  esac
	else
	  # Note the libdir as a future libdir.
	  case "$future_libdirs " in
	  *" $libdir "*) ;;
	  *) future_libdirs="$future_libdirs $libdir" ;;
	  esac
	fi

	dir=`$echo "X$file" | $Xsed -e 's%/[^/]*$%%'`/
	test "X$dir" = "X$file/" && dir=
	dir="$dir$objdir"

	if test -n "$relink_command"; then
	  # Determine the prefix the user has applied to our future dir.
	  inst_prefix_dir=`$echo "$destdir" | $SED "s%$libdir\$%%"`

	  # Don't allow the user to place us outside of our expected
	  # location b/c this prevents finding dependent libraries that
	  # are installed to the same prefix.
	  # At present, this check doesn't affect windows .dll's that
	  # are installed into $libdir/../bin (currently, that works fine)
	  # but it's something to keep an eye on.
	  if test "$inst_prefix_dir" = "$destdir"; then
	    $echo "$modename: error: cannot install \`$file' to a directory not ending in $libdir" 1>&2
	    exit $EXIT_FAILURE
	  fi

	  if test -n "$inst_prefix_dir"; then
	    # Stick the inst_prefix_dir data into the link command.
	    relink_command=`$echo "$relink_command" | $SED "s%@inst_prefix_dir@%-inst-prefix-dir $inst_prefix_dir%"`
	  else
	    relink_command=`$echo "$relink_command" | $SED "s%@inst_prefix_dir@%%"`
	  fi

	  $echo "$modename: warning: relinking \`$file'" 1>&2
	  $show "$relink_command"
	  if $run eval "$relink_command"; then :
	  else
	    $echo "$modename: error: relink \`$file' with the above command before installing it" 1>&2
	    exit $EXIT_FAILURE
	  fi
	fi

	# See the names of the shared library.
	set dummy $library_names
	if test -n "$2"; then
	  realname="$2"
	  shift
	  shift

	  srcname="$realname"
	  test -n "$relink_command" && srcname="$realname"T

	  # Install the shared library and build the symlinks.
	  $show "$install_prog $dir/$srcname $destdir/$realname"
	  $run eval "$install_prog $dir/$srcname $destdir/$realname" || exit $?
	  if test -n "$stripme" && test -n "$striplib"; then
	    $show "$striplib $destdir/$realname"
	    $run eval "$striplib $destdir/$realname" || exit $?
	  fi

	  if test "$#" -gt 0; then
	    # Delete the old symlinks, and create new ones.
	    # Try `ln -sf' first, because the `ln' binary might depend on
	    # the symlink we replace!  Solaris /bin/ln does not understand -f,
	    # so we also need to try rm && ln -s.
	    for linkname
	    do
	      if test "$linkname" != "$realname"; then
                $show "(cd $destdir && { $LN_S -f $realname $linkname || { $rm $linkname && $LN_S $realname $linkname; }; })"
                $run eval "(cd $destdir && { $LN_S -f $realname $linkname || { $rm $linkname && $LN_S $realname $linkname; }; })"
	      fi
	    done
	  fi

	  # Do each command in the postinstall commands.
	  lib="$destdir/$realname"
	  cmds=$postinstall_cmds
	  save_ifs="$IFS"; IFS='~'
	  for cmd in $cmds; do
	    IFS="$save_ifs"
	    eval cmd=\"$cmd\"
	    $show "$cmd"
	    $run eval "$cmd" || {
	      lt_exit=$?

	      # Restore the uninstalled library and exit
	      if test "$mode" = relink; then
		$run eval '(cd $output_objdir && $rm ${realname}T && $mv ${realname}U $realname)'
	      fi

	      exit $lt_exit
	    }
	  done
	  IFS="$save_ifs"
	fi

	# Install the pseudo-library for information purposes.
	name=`$echo "X$file" | $Xsed -e 's%^.*/%%'`
	instname="$dir/$name"i
	$show "$install_prog $instname $destdir/$name"
	$run eval "$install_prog $instname $destdir/$name" || exit $?

	# Maybe install the static library, too.
	test -n "$old_library" && staticlibs="$staticlibs $dir/$old_library"
	;;

      *.lo)
	# Install (i.e. copy) a libtool object.

	# Figure out destination file name, if it wasn't already specified.
	if test -n "$destname"; then
	  destfile="$destdir/$destname"
	else
	  destfile=`$echo "X$file" | $Xsed -e 's%^.*/%%'`
	  destfile="$destdir/$destfile"
	fi

	# Deduce the name of the destination old-style object file.
	case $destfile in
	*.lo)
	  staticdest=`$echo "X$destfile" | $Xsed -e "$lo2o"`
	  ;;
	*.$objext)
	  staticdest="$destfile"
	  destfile=
	  ;;
	*)
	  $echo "$modename: cannot copy a libtool object to \`$destfile'" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	  ;;
	esac

	# Install the libtool object if requested.
	if test -n "$destfile"; then
	  $show "$install_prog $file $destfile"
	  $run eval "$install_prog $file $destfile" || exit $?
	fi

	# Install the old object if enabled.
	if test "$build_old_libs" = yes; then
	  # Deduce the name of the old-style object file.
	  staticobj=`$echo "X$file" | $Xsed -e "$lo2o"`

	  $show "$install_prog $staticobj $staticdest"
	  $run eval "$install_prog \$staticobj \$staticdest" || exit $?
	fi
	exit $EXIT_SUCCESS
	;;

      *)
	# Figure out destination file name, if it wasn't already specified.
	if test -n "$destname"; then
	  destfile="$destdir/$destname"
	else
	  destfile=`$echo "X$file" | $Xsed -e 's%^.*/%%'`
	  destfile="$destdir/$destfile"
	fi

	# If the file is missing, and there is a .exe on the end, strip it
	# because it is most likely a libtool script we actually want to
	# install
	stripped_ext=""
	case $file in
	  *.exe)
	    if test ! -f "$file"; then
	      file=`$echo $file|${SED} 's,.exe$,,'`
	      stripped_ext=".exe"
	    fi
	    ;;
	esac

	# Do a test to see if this is really a libtool program.
	case $host in
	*cygwin*|*mingw*)
	    wrapper=`$echo $file | ${SED} -e 's,.exe$,,'`
	    ;;
	*)
	    wrapper=$file
	    ;;
	esac
	if (${SED} -e '4q' $wrapper | grep "^# Generated by .*$PACKAGE")>/dev/null 2>&1; then
	  notinst_deplibs=
	  relink_command=

	  # Note that it is not necessary on cygwin/mingw to append a dot to
	  # foo even if both foo and FILE.exe exist: automatic-append-.exe
	  # behavior happens only for exec(3), not for open(2)!  Also, sourcing
	  # `FILE.' does not work on cygwin managed mounts.
	  #
	  # If there is no directory component, then add one.
	  case $wrapper in
	  */* | *\\*) . ${wrapper} ;;
	  *) . ./${wrapper} ;;
	  esac

	  # Check the variables that should have been set.
	  if test -z "$notinst_deplibs"; then
	    $echo "$modename: invalid libtool wrapper script \`$wrapper'" 1>&2
	    exit $EXIT_FAILURE
	  fi

	  finalize=yes
	  for lib in $notinst_deplibs; do
	    # Check to see that each library is installed.
	    libdir=
	    if test -f "$lib"; then
	      # If there is no directory component, then add one.
	      case $lib in
	      */* | *\\*) . $lib ;;
	      *) . ./$lib ;;
	      esac
	    fi
	    libfile="$libdir/"`$echo "X$lib" | $Xsed -e 's%^.*/%%g'` ### testsuite: skip nested quoting test
	    if test -n "$libdir" && test ! -f "$libfile"; then
	      $echo "$modename: warning: \`$lib' has not been installed in \`$libdir'" 1>&2
	      finalize=no
	    fi
	  done

	  relink_command=
	  # Note that it is not necessary on cygwin/mingw to append a dot to
	  # foo even if both foo and FILE.exe exist: automatic-append-.exe
	  # behavior happens only for exec(3), not for open(2)!  Also, sourcing
	  # `FILE.' does not work on cygwin managed mounts.
	  #
	  # If there is no directory component, then add one.
	  case $wrapper in
	  */* | *\\*) . ${wrapper} ;;
	  *) . ./${wrapper} ;;
	  esac

	  outputname=
	  if test "$fast_install" = no && test -n "$relink_command"; then
	    if test "$finalize" = yes && test -z "$run"; then
	      tmpdir=`func_mktempdir`
	      file=`$echo "X$file$stripped_ext" | $Xsed -e 's%^.*/%%'`
	      outputname="$tmpdir/$file"
	      # Replace the output file specification.
	      relink_command=`$echo "X$relink_command" | $Xsed -e 's%@OUTPUT@%'"$outputname"'%g'`

	      $show "$relink_command"
	      if $run eval "$relink_command"; then :
	      else
		$echo "$modename: error: relink \`$file' with the above command before installing it" 1>&2
		${rm}r "$tmpdir"
		continue
	      fi
	      file="$outputname"
	    else
	      $echo "$modename: warning: cannot relink \`$file'" 1>&2
	    fi
	  else
	    # Install the binary that we compiled earlier.
	    file=`$echo "X$file$stripped_ext" | $Xsed -e "s%\([^/]*\)$%$objdir/\1%"`
	  fi
	fi

	# remove .exe since cygwin /usr/bin/install will append another
	# one anyway 
	case $install_prog,$host in
	*/usr/bin/install*,*cygwin*)
	  case $file:$destfile in
	  *.exe:*.exe)
	    # this is ok
	    ;;
	  *.exe:*)
	    destfile=$destfile.exe
	    ;;
	  *:*.exe)
	    destfile=`$echo $destfile | ${SED} -e 's,.exe$,,'`
	    ;;
	  esac
	  ;;
	esac
	$show "$install_prog$stripme $file $destfile"
	$run eval "$install_prog\$stripme \$file \$destfile" || exit $?
	test -n "$outputname" && ${rm}r "$tmpdir"
	;;
      esac
    done

    for file in $staticlibs; do
      name=`$echo "X$file" | $Xsed -e 's%^.*/%%'`

      # Set up the ranlib parameters.
      oldlib="$destdir/$name"

      $show "$install_prog $file $oldlib"
      $run eval "$install_prog \$file \$oldlib" || exit $?

      if test -n "$stripme" && test -n "$old_striplib"; then
	$show "$old_striplib $oldlib"
	$run eval "$old_striplib $oldlib" || exit $?
      fi

      # Do each command in the postinstall commands.
      cmds=$old_postinstall_cmds
      save_ifs="$IFS"; IFS='~'
      for cmd in $cmds; do
	IFS="$save_ifs"
	eval cmd=\"$cmd\"
	$show "$cmd"
	$run eval "$cmd" || exit $?
      done
      IFS="$save_ifs"
    done

    if test -n "$future_libdirs"; then
      $echo "$modename: warning: remember to run \`$progname --finish$future_libdirs'" 1>&2
    fi

    if test -n "$current_libdirs"; then
      # Maybe just do a dry run.
      test -n "$run" && current_libdirs=" -n$current_libdirs"
      exec_cmd='$SHELL $progpath $preserve_args --finish$current_libdirs'
    else
      exit $EXIT_SUCCESS
    fi
    ;;

  # libtool finish mode
  finish)
    modename="$modename: finish"
    libdirs="$nonopt"
    admincmds=

    if test -n "$finish_cmds$finish_eval" && test -n "$libdirs"; then
      for dir
      do
	libdirs="$libdirs $dir"
      done

      for libdir in $libdirs; do
	if test -n "$finish_cmds"; then
	  # Do each command in the finish commands.
	  cmds=$finish_cmds
	  save_ifs="$IFS"; IFS='~'
	  for cmd in $cmds; do
	    IFS="$save_ifs"
	    eval cmd=\"$cmd\"
	    $show "$cmd"
	    $run eval "$cmd" || admincmds="$admincmds
       $cmd"
	  done
	  IFS="$save_ifs"
	fi
	if test -n "$finish_eval"; then
	  # Do the single finish_eval.
	  eval cmds=\"$finish_eval\"
	  $run eval "$cmds" || admincmds="$admincmds
       $cmds"
	fi
      done
    fi

    # Exit here if they wanted silent mode.
    test "$show" = : && exit $EXIT_SUCCESS

    $echo "X----------------------------------------------------------------------" | $Xsed
    $echo "Libraries have been installed in:"
    for libdir in $libdirs; do
      $echo "   $libdir"
    done
    $echo
    $echo "If you ever happen to want to link against installed libraries"
    $echo "in a given directory, LIBDIR, you must either use libtool, and"
    $echo "specify the full pathname of the library, or use the \`-LLIBDIR'"
    $echo "flag during linking and do at least one of the following:"
    if test -n "$shlibpath_var"; then
      $echo "   - add LIBDIR to the \`$shlibpath_var' environment variable"
      $echo "     during execution"
    fi
    if test -n "$runpath_var"; then
      $echo "   - add LIBDIR to the \`$runpath_var' environment variable"
      $echo "     during linking"
    fi
    if test -n "$hardcode_libdir_flag_spec"; then
      libdir=LIBDIR
      eval flag=\"$hardcode_libdir_flag_spec\"

      $echo "   - use the \`$flag' linker flag"
    fi
    if test -n "$admincmds"; then
      $echo "   - have your system administrator run these commands:$admincmds"
    fi
    if test -f /etc/ld.so.conf; then
      $echo "   - have your system administrator add LIBDIR to \`/etc/ld.so.conf'"
    fi
    $echo
    $echo "See any operating system documentation about shared libraries for"
    $echo "more information, such as the ld(1) and ld.so(8) manual pages."
    $echo "X----------------------------------------------------------------------" | $Xsed
    exit $EXIT_SUCCESS
    ;;

  # libtool execute mode
  execute)
    modename="$modename: execute"

    # The first argument is the command name.
    cmd="$nonopt"
    if test -z "$cmd"; then
      $echo "$modename: you must specify a COMMAND" 1>&2
      $echo "$help"
      exit $EXIT_FAILURE
    fi

    # Handle -dlopen flags immediately.
    for file in $execute_dlfiles; do
      if test ! -f "$file"; then
	$echo "$modename: \`$file' is not a file" 1>&2
	$echo "$help" 1>&2
	exit $EXIT_FAILURE
      fi

      dir=
      case $file in
      *.la)
	# Check to see that this really is a libtool archive.
	if (${SED} -e '2q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then :
	else
	  $echo "$modename: \`$lib' is not a valid libtool archive" 1>&2
	  $echo "$help" 1>&2
	  exit $EXIT_FAILURE
	fi

	# Read the libtool library.
	dlname=
	library_names=

	# If there is no directory component, then add one.
	case $file in
	*/* | *\\*) . $file ;;
	*) . ./$file ;;
	esac

	# Skip this library if it cannot be dlopened.
	if test -z "$dlname"; then
	  # Warn if it was a shared library.
	  test -n "$library_names" && $echo "$modename: warning: \`$file' was not linked with \`-export-dynamic'"
	  continue
	fi

	dir=`$echo "X$file" | $Xsed -e 's%/[^/]*$%%'`
	test "X$dir" = "X$file" && dir=.

	if test -f "$dir/$objdir/$dlname"; then
	  dir="$dir/$objdir"
	else
	  $echo "$modename: cannot find \`$dlname' in \`$dir' or \`$dir/$objdir'" 1>&2
	  exit $EXIT_FAILURE
	fi
	;;

      *.lo)
	# Just add the directory containing the .lo file.
	dir=`$echo "X$file" | $Xsed -e 's%/[^/]*$%%'`
	test "X$dir" = "X$file" && dir=.
	;;

      *)
	$echo "$modename: warning \`-dlopen' is ignored for non-libtool libraries and objects" 1>&2
	continue
	;;
      esac

      # Get the absolute pathname.
      absdir=`cd "$dir" && pwd`
      test -n "$absdir" && dir="$absdir"

      # Now add the directory to shlibpath_var.
      if eval "test -z \"\$$shlibpath_var\""; then
	eval "$shlibpath_var=\"\$dir\""
      else
	eval "$shlibpath_var=\"\$dir:\$$shlibpath_var\""
      fi
    done

    # This variable tells wrapper scripts just to set shlibpath_var
    # rather than running their programs.
    libtool_execute_magic="$magic"

    # Check if any of the arguments is a wrapper script.
    args=
    for file
    do
      case $file in
      -*) ;;
      *)
	# Do a test to see if this is really a libtool program.
	if (${SED} -e '4q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
	  # If there is no directory component, then add one.
	  case $file in
	  */* | *\\*) . $file ;;
	  *) . ./$file ;;
	  esac

	  # Transform arg to wrapped name.
	  file="$progdir/$program"
	fi
	;;
      esac
      # Quote arguments (to preserve shell metacharacters).
      file=`$echo "X$file" | $Xsed -e "$sed_quote_subst"`
      args="$args \"$file\""
    done

    if test -z "$run"; then
      if test -n "$shlibpath_var"; then
	# Export the shlibpath_var.
	eval "export $shlibpath_var"
      fi

      # Restore saved environment variables
      if test "${save_LC_ALL+set}" = set; then
	LC_ALL="$save_LC_ALL"; export LC_ALL
      fi
      if test "${save_LANG+set}" = set; then
	LANG="$save_LANG"; export LANG
      fi

      # Now prepare to actually exec the command.
      exec_cmd="\$cmd$args"
    else
      # Display what would be done.
      if test -n "$shlibpath_var"; then
	eval "\$echo \"\$shlibpath_var=\$$shlibpath_var\""
	$echo "export $shlibpath_var"
      fi
      $echo "$cmd$args"
      exit $EXIT_SUCCESS
    fi
    ;;

  # libtool clean and uninstall mode
  clean | uninstall)
    modename="$modename: $mode"
    rm="$nonopt"
    files=
    rmforce=
    exit_status=0

    # This variable tells wrapper scripts just to set variables rather
    # than running their programs.
    libtool_install_magic="$magic"

    for arg
    do
      case $arg in
      -f) rm="$rm $arg"; rmforce=yes ;;
      -*) rm="$rm $arg" ;;
      *) files="$files $arg" ;;
      esac
    done

    if test -z "$rm"; then
      $echo "$modename: you must specify an RM program" 1>&2
      $echo "$help" 1>&2
      exit $EXIT_FAILURE
    fi

    rmdirs=

    origobjdir="$objdir"
    for file in $files; do
      dir=`$echo "X$file" | $Xsed -e 's%/[^/]*$%%'`
      if test "X$dir" = "X$file"; then
	dir=.
	objdir="$origobjdir"
      else
	objdir="$dir/$origobjdir"
      fi
      name=`$echo "X$file" | $Xsed -e 's%^.*/%%'`
      test "$mode" = uninstall && objdir="$dir"

      # Remember objdir for removal later, being careful to avoid duplicates
      if test "$mode" = clean; then
	case " $rmdirs " in
	  *" $objdir "*) ;;
	  *) rmdirs="$rmdirs $objdir" ;;
	esac
      fi

      # Don't error if the file doesn't exist and rm -f was used.
      if (test -L "$file") >/dev/null 2>&1 \
	|| (test -h "$file") >/dev/null 2>&1 \
	|| test -f "$file"; then
	:
      elif test -d "$file"; then
	exit_status=1
	continue
      elif test "$rmforce" = yes; then
	continue
      fi

      rmfiles="$file"

      case $name in
      *.la)
	# Possibly a libtool archive, so verify it.
	if (${SED} -e '2q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
	  . $dir/$name

	  # Delete the libtool libraries and symlinks.
	  for n in $library_names; do
	    rmfiles="$rmfiles $objdir/$n"
	  done
	  test -n "$old_library" && rmfiles="$rmfiles $objdir/$old_library"

	  case "$mode" in
	  clean)
	    case "  $library_names " in
	    # "  " in the beginning catches empty $dlname
	    *" $dlname "*) ;;
	    *) rmfiles="$rmfiles $objdir/$dlname" ;;
	    esac
	     test -n "$libdir" && rmfiles="$rmfiles $objdir/$name $objdir/${name}i"
	    ;;
	  uninstall)
	    if test -n "$library_names"; then
	      # Do each command in the postuninstall commands.
	      cmds=$postuninstall_cmds
	      save_ifs="$IFS"; IFS='~'
	      for cmd in $cmds; do
		IFS="$save_ifs"
		eval cmd=\"$cmd\"
		$show "$cmd"
		$run eval "$cmd"
		if test "$?" -ne 0 && test "$rmforce" != yes; then
		  exit_status=1
		fi
	      done
	      IFS="$save_ifs"
	    fi

	    if test -n "$old_library"; then
	      # Do each command in the old_postuninstall commands.
	      cmds=$old_postuninstall_cmds
	      save_ifs="$IFS"; IFS='~'
	      for cmd in $cmds; do
		IFS="$save_ifs"
		eval cmd=\"$cmd\"
		$show "$cmd"
		$run eval "$cmd"
		if test "$?" -ne 0 && test "$rmforce" != yes; then
		  exit_status=1
		fi
	      done
	      IFS="$save_ifs"
	    fi
	    # FIXME: should reinstall the best remaining shared library.
	    ;;
	  esac
	fi
	;;

      *.lo)
	# Possibly a libtool object, so verify it.
	if (${SED} -e '2q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then

	  # Read the .lo file
	  . $dir/$name

	  # Add PIC object to the list of files to remove.
	  if test -n "$pic_object" \
	     && test "$pic_object" != none; then
	    rmfiles="$rmfiles $dir/$pic_object"
	  fi

	  # Add non-PIC object to the list of files to remove.
	  if test -n "$non_pic_object" \
	     && test "$non_pic_object" != none; then
	    rmfiles="$rmfiles $dir/$non_pic_object"
	  fi
	fi
	;;

      *)
	if test "$mode" = clean ; then
	  noexename=$name
	  case $file in
	  *.exe)
	    file=`$echo $file|${SED} 's,.exe$,,'`
	    noexename=`$echo $name|${SED} 's,.exe$,,'`
	    # $file with .exe has already been added to rmfiles,
	    # add $file without .exe
	    rmfiles="$rmfiles $file"
	    ;;
	  esac
	  # Do a test to see if this is a libtool program.
	  if (${SED} -e '4q' $file | grep "^# Generated by .*$PACKAGE") >/dev/null 2>&1; then
	    relink_command=
	    . $dir/$noexename

	    # note $name still contains .exe if it was in $file originally
	    # as does the version of $file that was added into $rmfiles
	    rmfiles="$rmfiles $objdir/$name $objdir/${name}S.${objext}"
	    if test "$fast_install" = yes && test -n "$relink_command"; then
	      rmfiles="$rmfiles $objdir/lt-$name"
	    fi
	    if test "X$noexename" != "X$name" ; then
	      rmfiles="$rmfiles $objdir/lt-${noexename}.c"
	    fi
	  fi
	fi
	;;
      esac
      $show "$rm $rmfiles"
      $run $rm $rmfiles || exit_status=1
    done
    objdir="$origobjdir"

    # Try to remove the ${objdir}s in the directories where we deleted files
    for dir in $rmdirs; do
      if test -d "$dir"; then
	$show "rmdir $dir"
	$run rmdir $dir >/dev/null 2>&1
      fi
    done

    exit $exit_status
    ;;

  "")
    $echo "$modename: you must specify a MODE" 1>&2
    $echo "$generic_help" 1>&2
    exit $EXIT_FAILURE
    ;;
  esac

  if test -z "$exec_cmd"; then
    $echo "$modename: invalid operation mode \`$mode'" 1>&2
    $echo "$generic_help" 1>&2
    exit $EXIT_FAILURE
  fi
fi # test -z "$show_help"

if test -n "$exec_cmd"; then
  eval exec $exec_cmd
  exit $EXIT_FAILURE
fi

# We need to display help for each of the modes.
case $mode in
"") $echo \
"Usage: $modename [OPTION]... [MODE-ARG]...

Provide generalized library-building support services.

    --config          show all configuration variables
    --debug           enable verbose shell tracing
-n, --dry-run         display commands without modifying any files
    --features        display basic configuration information and exit
    --finish          same as \`--mode=finish'
    --help            display this help message and exit
    --mode=MODE       use operation mode MODE [default=inferred from MODE-ARGS]
    --quiet           same as \`--silent'
    --silent          don't print informational messages
    --tag=TAG         use configuration variables from tag TAG
    --version         print version information

MODE must be one of the following:

      clean           remove files from the build directory
      compile         compile a source file into a libtool object
      execute         automatically set library path, then run a program
      finish          complete the installation of libtool libraries
      install         install libraries or executables
      link            create a library or an executable
      uninstall       remove libraries from an installed directory

MODE-ARGS vary depending on the MODE.  Try \`$modename --help --mode=MODE' for
a more detailed description of MODE.

Report bugs to <bug-libtool@gnu.org>."
  exit $EXIT_SUCCESS
  ;;

clean)
  $echo \
"Usage: $modename [OPTION]... --mode=clean RM [RM-OPTION]... FILE...

Remove files from the build directory.

RM is the name of the program to use to delete files associated with each FILE
(typically \`/bin/rm').  RM-OPTIONS are options (such as \`-f') to be passed
to RM.

If FILE is a libtool library, object or program, all the files associated
with it are deleted. Otherwise, only FILE itself is deleted using RM."
  ;;

compile)
  $echo \
"Usage: $modename [OPTION]... --mode=compile COMPILE-COMMAND... SOURCEFILE

Compile a source file into a libtool library object.

This mode accepts the following additional options:

  -o OUTPUT-FILE    set the output file name to OUTPUT-FILE
  -prefer-pic       try to building PIC objects only
  -prefer-non-pic   try to building non-PIC objects only
  -static           always build a \`.o' file suitable for static linking

COMPILE-COMMAND is a command to be used in creating a \`standard' object file
from the given SOURCEFILE.

The output file name is determined by removing the directory component from
SOURCEFILE, then substituting the C source code suffix \`.c' with the
library object suffix, \`.lo'."
  ;;

execute)
  $echo \
"Usage: $modename [OPTION]... --mode=execute COMMAND [ARGS]...

Automatically set library path, then run a program.

This mode accepts the following additional options:

  -dlopen FILE      add the directory containing FILE to the library path

This mode sets the library path environment variable according to \`-dlopen'
flags.

If any of the ARGS are libtool executable wrappers, then they are translated
into their corresponding uninstalled binary, and any of their required library
directories are added to the library path.

Then, COMMAND is executed, with ARGS as arguments."
  ;;

finish)
  $echo \
"Usage: $modename [OPTION]... --mode=finish [LIBDIR]...

Complete the installation of libtool libraries.

Each LIBDIR is a directory that contains libtool libraries.

The commands that this mode executes may require superuser privileges.  Use
the \`--dry-run' option if you just want to see what would be executed."
  ;;

install)
  $echo \
"Usage: $modename [OPTION]... --mode=install INSTALL-COMMAND...

Install executables or libraries.

INSTALL-COMMAND is the installation command.  The first component should be
either the \`install' or \`cp' program.

The rest of the components are interpreted as arguments to that command (only
BSD-compatible install options are recognized)."
  ;;

link)
  $echo \
"Usage: $modename [OPTION]... --mode=link LINK-COMMAND...

Link object files or libraries together to form another library, or to
create an executable program.

LINK-COMMAND is a command using the C compiler that you would use to create
a program from several object files.

The following components of LINK-COMMAND are treated specially:

  -all-static       do not do any dynamic linking at all
  -avoid-version    do not add a version suffix if possible
  -dlopen FILE      \`-dlpreopen' FILE if it cannot be dlopened at runtime
  -dlpreopen FILE   link in FILE and add its symbols to lt_preloaded_symbols
  -export-dynamic   allow symbols from OUTPUT-FILE to be resolved with dlsym(3)
  -export-symbols SYMFILE
		    try to export only the symbols listed in SYMFILE
  -export-symbols-regex REGEX
		    try to export only the symbols matching REGEX
  -LLIBDIR          search LIBDIR for required installed libraries
  -lNAME            OUTPUT-FILE requires the installed library libNAME
  -module           build a library that can dlopened
  -no-fast-install  disable the fast-install mode
  -no-install       link a not-installable executable
  -no-undefined     declare that a library does not refer to external symbols
  -o OUTPUT-FILE    create OUTPUT-FILE from the specified objects
  -objectlist FILE  Use a list of object files found in FILE to specify objects
  -precious-files-regex REGEX
                    don't remove output files matching REGEX
  -release RELEASE  specify package release information
  -rpath LIBDIR     the created library will eventually be installed in LIBDIR
  -R[ ]LIBDIR       add LIBDIR to the runtime path of programs and libraries
  -static           do not do any dynamic linking of libtool libraries
  -version-info CURRENT[:REVISION[:AGE]]
		    specify library version info [each variable defaults to 0]

All other options (arguments beginning with \`-') are ignored.

Every other argument is treated as a filename.  Files ending in \`.la' are
treated as uninstalled libtool libraries, other files are standard or library
object files.

If the OUTPUT-FILE ends in \`.la', then a libtool library is created,
only library objects (\`.lo' files) may be specified, and \`-rpath' is
required, except when creating a convenience library.

If OUTPUT-FILE ends in \`.a' or \`.lib', then a standard library is created
using \`ar' and \`ranlib', or on Windows using \`lib'.

If OUTPUT-FILE ends in \`.lo' or \`.${objext}', then a reloadable object file
is created, otherwise an executable program is created."
  ;;

uninstall)
  $echo \
"Usage: $modename [OPTION]... --mode=uninstall RM [RM-OPTION]... FILE...

Remove libraries from an installation directory.

RM is the name of the program to use to delete files associated with each FILE
(typically \`/bin/rm').  RM-OPTIONS are options (such as \`-f') to be passed
to RM.

If FILE is a libtool library, all the files associated with it are deleted.
Otherwise, only FILE itself is deleted using RM."
  ;;

*)
  $echo "$modename: invalid operation mode \`$mode'" 1>&2
  $echo "$help" 1>&2
  exit $EXIT_FAILURE
  ;;
esac

$echo
$echo "Try \`$modename --help' for more information about other modes."

exit $?

# The TAGs below are defined such that we never get into a situation
# in which we disable both kinds of libraries.  Given conflicting
# choices, we go for a static library, that is the most portable,
# since we can't tell whether shared libraries were disabled because
# the user asked for that or because the platform doesn't support
# them.  This is particularly important on AIX, because we don't
# support having both static and shared libraries enabled at the same
# time on that platform, so we default to a shared-only configuration.
# If a disable-shared tag is given, we'll fallback to a static-only
# configuration.  But we'll never go from static-only to shared-only.

# ### BEGIN LIBTOOL TAG CONFIG: disable-shared
disable_libs=shared
# ### END LIBTOOL TAG CONFIG: disable-shared

# ### BEGIN LIBTOOL TAG CONFIG: disable-static
disable_libs=static
# ### END LIBTOOL TAG CONFIG: disable-static

# Local Variables:
# mode:shell-script
# sh-indentation:2
# End:










FC++-1.0/missing


#! /bin/sh
# Common stub for a few missing GNU programs while installing.

scriptversion=2006-05-10.23

# Copyright (C) 1996, 1997, 1999, 2000, 2002, 2003, 2004, 2005, 2006
#   Free Software Foundation, Inc.
# Originally by Fran,cois Pinard <pinard@iro.umontreal.ca>, 1996.

# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; either version 2, or (at your option)
# any later version.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU General Public License for more details.

# You should have received a copy of the GNU General Public License
# along with this program; if not, write to the Free Software
# Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA
# 02110-1301, USA.

# As a special exception to the GNU General Public License, if you
# distribute this file as part of a program that contains a
# configuration script generated by Autoconf, you may include it under
# the same distribution terms that you use for the rest of that program.

if test $# -eq 0; then
  echo 1>&2 "Try \`$0 --help' for more information"
  exit 1
fi

run=:
sed_output='s/.* --output[ =]\([^ ]*\).*/\1/p'
sed_minuso='s/.* -o \([^ ]*\).*/\1/p'

# In the cases where this matters, `missing' is being run in the
# srcdir already.
if test -f configure.ac; then
  configure_ac=configure.ac
else
  configure_ac=configure.in
fi

msg="missing on your system"

case $1 in
--run)
  # Try to run requested program, and just exit if it succeeds.
  run=
  shift
  "$@" && exit 0
  # Exit code 63 means version mismatch.  This often happens
  # when the user try to use an ancient version of a tool on
  # a file that requires a minimum version.  In this case we
  # we should proceed has if the program had been absent, or
  # if --run hadn't been passed.
  if test $? = 63; then
    run=:
    msg="probably too old"
  fi
  ;;

  -h|--h|--he|--hel|--help)
    echo "\
$0 [OPTION]... PROGRAM [ARGUMENT]...

Handle \`PROGRAM [ARGUMENT]...' for when PROGRAM is missing, or return an
error status if there is no known handling for PROGRAM.

Options:
  -h, --help      display this help and exit
  -v, --version   output version information and exit
  --run           try to run the given command, and emulate it if it fails

Supported PROGRAM values:
  aclocal      touch file \`aclocal.m4'
  autoconf     touch file \`configure'
  autoheader   touch file \`config.h.in'
  autom4te     touch the output file, or create a stub one
  automake     touch all \`Makefile.in' files
  bison        create \`y.tab.[ch]', if possible, from existing .[ch]
  flex         create \`lex.yy.c', if possible, from existing .c
  help2man     touch the output file
  lex          create \`lex.yy.c', if possible, from existing .c
  makeinfo     touch the output file
  tar          try tar, gnutar, gtar, then tar without non-portable flags
  yacc         create \`y.tab.[ch]', if possible, from existing .[ch]

Send bug reports to <bug-automake@gnu.org>."
    exit $?
    ;;

  -v|--v|--ve|--ver|--vers|--versi|--versio|--version)
    echo "missing $scriptversion (GNU Automake)"
    exit $?
    ;;

  -*)
    echo 1>&2 "$0: Unknown \`$1' option"
    echo 1>&2 "Try \`$0 --help' for more information"
    exit 1
    ;;

esac

# Now exit if we have it, but it failed.  Also exit now if we
# don't have it and --version was passed (most likely to detect
# the program).
case $1 in
  lex|yacc)
    # Not GNU programs, they don't have --version.
    ;;

  tar)
    if test -n "$run"; then
       echo 1>&2 "ERROR: \`tar' requires --run"
       exit 1
    elif test "x$2" = "x--version" || test "x$2" = "x--help"; then
       exit 1
    fi
    ;;

  *)
    if test -z "$run" && ($1 --version) > /dev/null 2>&1; then
       # We have it, but it failed.
       exit 1
    elif test "x$2" = "x--version" || test "x$2" = "x--help"; then
       # Could not run --version or --help.  This is probably someone
       # running `$TOOL --version' or `$TOOL --help' to check whether
       # $TOOL exists and not knowing $TOOL uses missing.
       exit 1
    fi
    ;;
esac

# If it does not exist, or fails to run (possibly an outdated version),
# try to emulate it.
case $1 in
  aclocal*)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified \`acinclude.m4' or \`${configure_ac}'.  You might want
         to install the \`Automake' and \`Perl' packages.  Grab them from
         any GNU archive site."
    touch aclocal.m4
    ;;

  autoconf)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified \`${configure_ac}'.  You might want to install the
         \`Autoconf' and \`GNU m4' packages.  Grab them from any GNU
         archive site."
    touch configure
    ;;

  autoheader)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified \`acconfig.h' or \`${configure_ac}'.  You might want
         to install the \`Autoconf' and \`GNU m4' packages.  Grab them
         from any GNU archive site."
    files=`sed -n 's/^[ ]*A[CM]_CONFIG_HEADER(\([^)]*\)).*/\1/p' ${configure_ac}`
    test -z "$files" && files="config.h"
    touch_files=
    for f in $files; do
      case $f in
      *:*) touch_files="$touch_files "`echo "$f" |
				       sed -e 's/^[^:]*://' -e 's/:.*//'`;;
      *) touch_files="$touch_files $f.in";;
      esac
    done
    touch $touch_files
    ;;

  automake*)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified \`Makefile.am', \`acinclude.m4' or \`${configure_ac}'.
         You might want to install the \`Automake' and \`Perl' packages.
         Grab them from any GNU archive site."
    find . -type f -name Makefile.am -print |
	   sed 's/\.am$/.in/' |
	   while read f; do touch "$f"; done
    ;;

  autom4te)
    echo 1>&2 "\
WARNING: \`$1' is needed, but is $msg.
         You might have modified some files without having the
         proper tools for further handling them.
         You can get \`$1' as part of \`Autoconf' from any GNU
         archive site."

    file=`echo "$*" | sed -n "$sed_output"`
    test -z "$file" && file=`echo "$*" | sed -n "$sed_minuso"`
    if test -f "$file"; then
	touch $file
    else
	test -z "$file" || exec >$file
	echo "#! /bin/sh"
	echo "# Created by GNU Automake missing as a replacement of"
	echo "#  $ $@"
	echo "exit 0"
	chmod +x $file
	exit 1
    fi
    ;;

  bison|yacc)
    echo 1>&2 "\
WARNING: \`$1' $msg.  You should only need it if
         you modified a \`.y' file.  You may need the \`Bison' package
         in order for those modifications to take effect.  You can get
         \`Bison' from any GNU archive site."
    rm -f y.tab.c y.tab.h
    if test $# -ne 1; then
        eval LASTARG="\${$#}"
	case $LASTARG in
	*.y)
	    SRCFILE=`echo "$LASTARG" | sed 's/y$/c/'`
	    if test -f "$SRCFILE"; then
	         cp "$SRCFILE" y.tab.c
	    fi
	    SRCFILE=`echo "$LASTARG" | sed 's/y$/h/'`
	    if test -f "$SRCFILE"; then
	         cp "$SRCFILE" y.tab.h
	    fi
	  ;;
	esac
    fi
    if test ! -f y.tab.h; then
	echo >y.tab.h
    fi
    if test ! -f y.tab.c; then
	echo 'main() { return 0; }' >y.tab.c
    fi
    ;;

  lex|flex)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified a \`.l' file.  You may need the \`Flex' package
         in order for those modifications to take effect.  You can get
         \`Flex' from any GNU archive site."
    rm -f lex.yy.c
    if test $# -ne 1; then
        eval LASTARG="\${$#}"
	case $LASTARG in
	*.l)
	    SRCFILE=`echo "$LASTARG" | sed 's/l$/c/'`
	    if test -f "$SRCFILE"; then
	         cp "$SRCFILE" lex.yy.c
	    fi
	  ;;
	esac
    fi
    if test ! -f lex.yy.c; then
	echo 'main() { return 0; }' >lex.yy.c
    fi
    ;;

  help2man)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
	 you modified a dependency of a manual page.  You may need the
	 \`Help2man' package in order for those modifications to take
	 effect.  You can get \`Help2man' from any GNU archive site."

    file=`echo "$*" | sed -n "$sed_output"`
    test -z "$file" && file=`echo "$*" | sed -n "$sed_minuso"`
    if test -f "$file"; then
	touch $file
    else
	test -z "$file" || exec >$file
	echo ".ab help2man is required to generate this page"
	exit 1
    fi
    ;;

  makeinfo)
    echo 1>&2 "\
WARNING: \`$1' is $msg.  You should only need it if
         you modified a \`.texi' or \`.texinfo' file, or any other file
         indirectly affecting the aspect of the manual.  The spurious
         call might also be the consequence of using a buggy \`make' (AIX,
         DU, IRIX).  You might want to install the \`Texinfo' package or
         the \`GNU make' package.  Grab either from any GNU archive site."
    # The file to touch is that specified with -o ...
    file=`echo "$*" | sed -n "$sed_output"`
    test -z "$file" && file=`echo "$*" | sed -n "$sed_minuso"`
    if test -z "$file"; then
      # ... or it is the one specified with @setfilename ...
      infile=`echo "$*" | sed 's/.* \([^ ]*\) *$/\1/'`
      file=`sed -n '
	/^@setfilename/{
	  s/.* \([^ ]*\) *$/\1/
	  p
	  q
	}' $infile`
      # ... or it is derived from the source name (dir/f.texi becomes f.info)
      test -z "$file" && file=`echo "$infile" | sed 's,.*/,,;s,.[^.]*$,,'`.info
    fi
    # If the file does not exist, the user really needs makeinfo;
    # let's fail without touching anything.
    test -f $file || exit 1
    touch $file
    ;;

  tar)
    shift

    # We have already tried tar in the generic part.
    # Look for gnutar/gtar before invocation to avoid ugly error
    # messages.
    if (gnutar --version > /dev/null 2>&1); then
       gnutar "$@" && exit 0
    fi
    if (gtar --version > /dev/null 2>&1); then
       gtar "$@" && exit 0
    fi
    firstarg="$1"
    if shift; then
	case $firstarg in
	*o*)
	    firstarg=`echo "$firstarg" | sed s/o//`
	    tar "$firstarg" "$@" && exit 0
	    ;;
	esac
	case $firstarg in
	*h*)
	    firstarg=`echo "$firstarg" | sed s/h//`
	    tar "$firstarg" "$@" && exit 0
	    ;;
	esac
    fi

    echo 1>&2 "\
WARNING: I can't seem to be able to run \`tar' with the given arguments.
         You may want to install GNU tar or Free paxutils, or check the
         command line arguments."
    exit 1
    ;;

  *)
    echo 1>&2 "\
WARNING: \`$1' is needed, and is $msg.
         You might have modified some files without having the
         proper tools for further handling them.  Check the \`README' file,
         it often tells you about the needed prerequisites for installing
         this package.  You may also peek at any GNU archive site, in case
         some other package would contain this missing \`$1' program."
    exit 1
    ;;
esac

exit 0

# Local variables:
# eval: (add-hook 'write-file-hooks 'time-stamp)
# time-stamp-start: "scriptversion="
# time-stamp-format: "%:y-%02m-%02d.%02H"
# time-stamp-end: "$"
# End:










FC++-1.0/lib/fuelcell.h


/**
 * This file declares the Fuelcell class,
 * that includes two electrodes, and the 
 * internal resistance.
 */

#ifndef FUELCELL_H
#define FUELCELL_H

#include <gsl/gsl_complex.h>
#include <gsl/gsl_vector_double.h>
#include <gsl/gsl_vector_complex_double.h>
#include <gsl/gsl_matrix_double.h>
#include "cathode.h"
#include "anode.h"
#include "thermo.h"


class Fuelcell
{
public:
	Fuelcell();
	Fuelcell( const Anode & theAnode, const Cathode & theCathode, 
		const double & Rint , const double & T, const double & crossover ) ;
	virtual ~Fuelcell() {}

	double Voltage( const double & i ) ;
	double CurrentDensity( const double & V ) ;
	
	gsl_complex Impedance( const double & w, const double & V ) ;
	void PolarisationCurve( gsl_vector * i, gsl_vector * V ) ;

	int ParameterRegression( gsl_vector *solution, gsl_vector *expCurrents,
		gsl_vector *expVoltages, gsl_matrix *covar, gsl_vector *residuals,
		gsl_vector *gsl_whichParameters ) ;
	int ParameterCorrelation( gsl_vector *expCurrents, gsl_vector *expVoltages,
		gsl_matrix *covar, gsl_vector *residuals, gsl_vector *gsl_usedParameters,
		int numberOfParameters, gsl_matrix *jacobian ) ;

	// Overvoltages
	double ReversibleVoltage( const double & etaA, const double & etaC ) ;
	double AnodicOvervoltage( const double & i ) ;
	double CathodicOvervoltage( const double & i ) ;
	double OhmicOvervoltage( const double & i ) ;

	// Load function, time-varying
	double LoadCurrent( const double & t, const double & V) ;
	int TimeDer( double t, const double y[], double dydt[] ) ;
	int Transient( gsl_vector *times, gsl_matrix *eta ) ;
	double IntersectionCurrent( const double & t, const double & etaA,
		const double & etaC ) ;
	double IntersectionCurrent( const double & t, bool steadyState ) ;

	// Accessor functions: Set
	Fuelcell& SetAnode( const Anode & newAnode ) { itsAnode = newAnode; return *this; }
	Fuelcell& SetCathode( const Cathode & newCathode ) {itsCathode = newCathode; return *this;}
	Fuelcell& SetRInt( const double & Ri ) { itsRInt = Ri ; return *this; }
	Fuelcell& SetT( const double & T ) ;
	Fuelcell& SetArea( const double & area ) { itsArea = area; return *this; }
	Fuelcell& SetCrossover( const double & co ) { itsCrossover = co; return *this; }
	Fuelcell& SetCp( const double & cp ) { itsCp = cp ; return *this; }

	// Accessor functions: Get
	Anode& GetAnode( ) { return itsAnode; }
	Cathode& GetCathode( ) { return itsCathode; }
	double GetRInt( ) { return itsRInt ; }
	double GetT( ) ;
	double GetArea( ) { return itsArea ; }
	double GetCrossover( ) { return itsCrossover ; }
	double GetCp( ) { return itsCp ; }
	Fuelcell& BeVerbose( const bool & verbosity ) { itsVerbosity = verbosity; return *this; }
	bool IsVerbose() { return itsVerbosity ; }

protected:
	const static double F = 96485.3415 ;	// Faraday constant, C/mol
	const static double R = 8.314472 ;	// Universal gas constant, J/mol/K
private:
	int Residuals( gsl_vector * residuals ) ;
	double SquaredResidualSum( ) ;
	int ResidualMatrix( gsl_matrix *J ) ;
		gsl_vector *temp1;
		gsl_vector *temp2;

	double i_solver( const double & V ) ;
	static double i_solver_gsl( double V, void * obj ) ;
		double i_solver_gsl_V ;

	double LoadIntersectionInst( const double & V ) ;
	double LoadIntersectionSteady( const double & V ) ;
		double LI_EtaA, LI_EtaC, LI_t;

	static int gsl_regression_f( const gsl_vector *parameters,
		void *obj, gsl_vector *f ) ;
	static int gsl_regression_df( const gsl_vector *parameters,
		void *obj, gsl_matrix *J ) ;
	static int gsl_regression_fdf( const gsl_vector *parameters,
		void *obj, gsl_vector *f, gsl_matrix *J ) ;
	static int TimeDer_gsl( double t, const double y[], double dydt[], void *obj ) ;
	static double LoadIntersectionInst_gsl( double V, void *obj ) ;
	static double LoadIntersectionSteady_gsl( double V, void *obj ) ;
	void ApplyParameters( const gsl_vector *parameters ) ;

	Anode itsAnode;
	Cathode itsCathode;
	double itsRInt ;		// Internal resistance, Ohm m^2
	double itsCrossover ;		// Crossover current, A/m^2
	double itsArea ;		// Area, m^2
	double itsCp ;			// Specific heat, J/m^2 K
	bool itsVerbosity ;
	
	gsl_vector *currents ;
	gsl_vector *voltages ;
	gsl_vector *usedParameters ;
};

#endif










FC++-1.0/lib/electrode.h


/**
 * This file declares the electrode abstract
 * class, representing a generic electrode
 * in a  fuel cell, and the derived cathode
 * and anode classes.
 * They allow to set and read the main 
 * parameters of the electrodes, has some 
 * simple implemented functions and prototypes.
 */

#ifndef ELECTRODE_H
#define ELECTRODE_H
#include "lognormal.h"

class Electrode
{
public:
	Electrode();
	virtual ~Electrode() {}
	
	// Functions that must be reimplemented for each electrode
	virtual double ExCurrDensityLambda( const double & ir,
		const double & lambda ) = 0 ;
	virtual double CurrentLimitLambda( const double & lambda ) = 0  ;
	virtual void CalcDiffCoeffs() = 0 ;
	virtual void CalcReactConst() = 0 ;

	// Main functions
	double CurrentLimit() ;
	double ReactionCurrent( const double & eta ) ;	// Butler-Volmer equation
	double ExCurrDensity( const double & eta ) ;	// This depends on η, NOT ir
	double Overvoltage( const double & ir ) ;	// Other way around
	double EtaDerivative( const double & i, const double & eta ) ;
	double EtaTafel( const double & ir ) ;		// Tafel approximation
	double ChemicalPotential( const double & eta, const double & nu,
		const double & Pbulk, const double & Pstandard ) ;
	double ChemicalPotential( const double & eta, const double & nu,
		const double & Pbulk ) ;

	// Accessors: Get
	double GetAlpha() { return itsAlpha; }
	int GetN() { return itsN; }
	double GetT() { return itsT; }
	double GetK() { return itsK; }
	double GetC() { return itsC; }
	LogNormal& GetLambda() { return itsLambda; }

	// Accessors: Set
	Electrode* SetAlpha( const double & a ) { itsAlpha = a; CalcExpCoeffs(); return this; }
	Electrode* SetN( const int & n ) { itsN = n; CalcExpCoeffs(); return this; }
	Electrode* SetT( const double & T ) ;
	Electrode* SetK( const double & k ) { itsK = k; return this; }
	Electrode* SetC( const double & newC ) { itsC = newC; return this; }
	Electrode* SetLambda( const LogNormal & lambda ) { itsLambda = lambda; return this; }
	Electrode* SetLambda( const double & lambda ) { itsLambda.SetMean( lambda );
		itsLambda.SetVariance( 0.0 ); return this; }

protected:
// Internal functions
	void CalcExpCoeffs( ) ;		// Coefficients in the Butler-Volmer equation
	double LogNormalIntegration( 
		double(Electrode::*functionToIntegrate)(const double & lambda) ) ;
	double LogNormalIntegration_gsl_nonstatic( double lambda ) ;
		double (Electrode::*LNI_FunctionToIntegrate)(const double &) ;
	double ReactionCurrentError( const double & ir ) ;
		double RC_etaFactor ;
		double RC_lambda ;
	double ReactionCurrent( const double & eta, const double & lambda ) ;
	double ReactionCurrentLambda( const double & lambda ) ;
	double ExCurrDensityLambda( const double & lambda ) ;
		double EC_eta ;
	double EtaError( const double & eta ) ;
		double EE_Ir ;
	double ChemicalPotentialLambda( const double & lambda ) ;
		double CP_eta ;
		double CP_nu ;
		double CP_Pbulk ;
		double CP_Pstandard ;

	// GSL-2-C++ interfaces
	static double LogNormalIntegration_gsl( double lambda, void *obj ) ;
	static double ReactionCurrentError_gsl( double ir, void *param ) ;
	static double ExCurrDensityWeighed_gsl( double lambda, void *obj ) ;
	static double EtaError_gsl( double eta, void * obj ) ;

	// Electrode properties
	double itsAlpha ;	// Simmetry coefficient
	LogNormal itsLambda ;	// Effective boundary-layer thickness, 
				// λ=L×τ²ε, given as log-normal distribution.
	int    itsN ;		// Electrons exchanged in the reaction
	double itsK ;		// Reaction constant
	double itsC ;		// Electrode capacitance, F/m²
	
	// Electrode states
	double itsT ;		// Temperature, K
	
	// Exponents in Butler-Volmer's formula
	double expCoeff1 ;
	double expCoeff2 ;

	// Constants
	const static double F = 96485.3415 ;	// Faraday constant, C/mol
	const static double R = 8.314472 ;	// Universal gas constant, J/mol K
	// Tolerance values used for GSL iterative loops
	const static double abstol = 0.0;
	const static double reltol = 1E-6;
};

#endif










FC++-1.0/lib/cathode.h


/**
 * Header file for the Cathode class, inherited
 * from Electrode.
 */

#ifndef CATHODE_H
#define CATHODE_H

#include "electrode.h"

class Cathode : public Electrode
{
public:
	Cathode() ;
	virtual ~Cathode() {}

	// Reimplementation
	double ExCurrDensityLambda( const double & ir, const double & lambda ) ;
	double CurrentLimitLambda( const double & lambda ) ;
	void CalcDiffCoeffs() ;
	void CalcReactConst() ;
	double ChemicalPotentialO2( const double & eta ) ;
	double ChemicalPotentialH2O( const double & eta ) ;

	// Stefan-Maxwell diffusivity coefficients
	double pD_O2_H2O( ) ;
	double pD_O2_N2( )  ;
	double pD_N2_H2O( ) ;

	// Reaction-site concentrations of important species
	double PO2r( const double & ir ) ;
	double PO2r( const double & ir, const double & lambda ) ;
	double PH2Or( const double & ir ) ;
	double PH2Or( const double & ir, const double & lambda ) ;

	// Accessors: Get
	double GetO2() { return itsO2; }
	double GetN2() { return itsN2; }
	double GetH2O() { return itsH2O; }

	// Accessors: Set
	Cathode& SetO2( const double & o2 ) { itsO2 = o2; return *this; }
	Cathode& SetN2( const double & n2 ) { itsN2 = n2; return *this; }
	Cathode& SetH2O( const double & h2o ) { itsH2O = h2o; return *this; }

protected:
	double itsO2 ;		// Oxygen partial pressure, Pa
	double itsN2 ;		// Nitrogen partial pressure, Pa
	double itsH2O ;		// Water partial pressure, Pa

	double itsPD_O2_H2O ;
	double itsPD_O2_N2 ;
	double itsPD_N2_H2O ;
};

#endif










FC++-1.0/lib/anode.h


/**
 * Header file for the Anode class, inherited
 * from Electrode.
 */

#ifndef ANODE_H
#define ANODE_H

#include "electrode.h"

class Anode : public Electrode
{
public:
	Anode() ;
	virtual ~Anode() {}

	// Reimplementation
	double ExCurrDensityLambda( const double & ir, const double & lambda ) ;
	double CurrentLimitLambda( const double & lambda ) ;
	double ChemicalPotentialH2( const double & eta ) ;
	void CalcDiffCoeffs() ;
	void CalcReactConst() {}	// Do nothing

	// Stefan-Maxwell diffusivity coefficients
	double pD_H2_CO( ) ;
	double pD_H2_CO2( ) ;
	double pD_H2_H2O( ) ;

	// Reaction-site concentrations of important species
	double PH2r( const double & ir, const double & lambda ) ;
	double PH2r( const double & ir ) ;

	// Accessors: Get
	double GetH2() { return itsH2; }
	double GetCO() { return itsCO; }
	double GetCO2() { return itsCO2; }
	double GetH2O() { return itsH2O; }

	// Accessors: Set
	Anode& SetH2( const double & h2 ) { itsH2 = h2; return *this; }
	Anode& SetCO( const double & co ) { itsCO = co; return *this; }
	Anode& SetCO2( const double & co2 ) { itsCO2 = co2; return *this; }
	Anode& SetH2O( const double & h2o ) { itsH2O = h2o; return *this; }

protected:
	double itsH2 ;		// Hydrogen partial pressure, Pa
	double itsCO ;		// Carbon monoxide partial pressure, Pa
	double itsCO2 ;		// Carbon dioxide partial pressure, Pa
	double itsH2O ;		// Water partial pressure, Pa

	double itsPD_H2_CO ;
	double itsPD_H2_CO2  ;
	double itsPD_H2_H2O ;
};

#endif










FC++-1.0/lib/lognormal.h


/**
 * This file defines a simple class that
 * contains the mean and the variance of 
 * a log-normal distribution, and defines
 * how the class interacts with doubles
 * through operator overloading.
 */

#ifndef LOGNORMAL_H
#define LOGNORMAL_H
#include <iostream>
#include <math.h>

class LogNormal
{
public:
	LogNormal() {}
	LogNormal( const double & deterministicValue ) ;
	LogNormal( const double & mean, const double & stdDev ) ;
	~LogNormal() {}
	
	double GetMean() const { return itsMean; }
	double GetVariance() const { return itsVariance; }
	double GetStdDev() const ;
	double GetMuNormal() const ;
	double GetSigmaNormal() const ;
	double GetVarianceNormal()const ;
	
	LogNormal& SetMean( const double & mean ) { itsMean = mean; return *this; }
	LogNormal& SetVariance( const double & variance ) { itsVariance = variance; return *this; }
	LogNormal& SetStdDev( const double & stdDev ) ;
	LogNormal& SetMuSigmaNormal( const double & mu, const double & sigma );
	
	LogNormal operator*( const LogNormal & otherTerm ) const ;
	LogNormal operator*( const double & scalar ) const ;
	friend std::ostream& operator<< ( std::ostream&, LogNormal );
	double InverseCumulative( double P ) ;

private:
	double itsMean ;
	double itsVariance ;
};

#endif










FC++-1.0/lib/thermo.h


/**
 * This file is an import in C++ of functions originally
 * written for SciLab. Code specific for Octave use is
 * present. These functions are a small library used to 
 * calculate open-circuit voltage of a fuel cell, based
 * on partial pressures and temperature.
 */

#ifndef THERMO_H
#define THERMO_H

namespace thermo
{
	double P0( const double & T );
	double hGas( const double & T );
	double gGas( const double & T );
	double hLiq( const double & T );
	double gLiq( const double & T );
	double hWater( const double & T, const double & p );
	double gWater( const double & T, const double & p );
	double E0( const double & T );
	double E( const double & T, const double & pH2, const double & pO2, const double & pH2O );
	double VapourPressureInAir( const double & humiditypercentage, const double & T );

	double h_H2( const double & T ) ;
	double h_H2O( const double & T ) ;
	double h_O2( const double & T ) ;
	double h_N2( const double & T ) ;
	double h_CO( const double & T ) ;
	double h_CO2( const double & T ) ;

	double cp_H2( const double & T ) ;
	double cp_H2O( const double & T ) ;
	double cp_O2( const double & T ) ;
	double cp_N2( const double & T ) ;
	double cp_CO( const double & T ) ;
	double cp_CO2( const double & T ) ;

	double s_H2( const double & T ) ;
	double s_H2O( const double & T ) ;
	double s_O2( const double & T ) ;
	double s_N2( const double & T ) ;
	double s_CO( const double & T ) ;
	double s_CO2( const double & T ) ;
}

#endif










FC++-1.0/lib/Makefile.am


## Process this file with automake to produce Makefile.in

lib_LTLIBRARIES = libfuelcell.la

libfuelcell_la_SOURCES = fuelcell.cpp electrode.cpp cathode.cpp anode.cpp lognormal.cpp thermo.cpp
libfuelcell_la_LDFLAGS = -version-info 0:0:0

include_HEADERS = fuelcell.h electrode.h cathode.h anode.h lognormal.h thermo.h











FC++-1.0/lib/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@


VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
subdir = lib
DIST_COMMON = $(include_HEADERS) $(srcdir)/Makefile.am \
	$(srcdir)/Makefile.in
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = $(top_builddir)/config.h
CONFIG_CLEAN_FILES =
am__vpath_adj_setup = srcdirstrip=`echo "$(srcdir)" | sed 's|.|.|g'`;
am__vpath_adj = case $$p in \
    $(srcdir)/*) f=`echo "$$p" | sed "s|^$$srcdirstrip/||"`;; \
    *) f=$$p;; \
  esac;
am__strip_dir = `echo $$p | sed -e 's|^.*/||'`;
am__installdirs = "$(DESTDIR)$(libdir)" "$(DESTDIR)$(includedir)"
libLTLIBRARIES_INSTALL = $(INSTALL)
LTLIBRARIES = $(lib_LTLIBRARIES)
libfuelcell_la_LIBADD =
am_libfuelcell_la_OBJECTS = fuelcell.lo electrode.lo cathode.lo \
	anode.lo lognormal.lo thermo.lo
libfuelcell_la_OBJECTS = $(am_libfuelcell_la_OBJECTS)
libfuelcell_la_LINK = $(LIBTOOL) --tag=CXX $(AM_LIBTOOLFLAGS) \
	$(LIBTOOLFLAGS) --mode=link $(CXXLD) $(AM_CXXFLAGS) \
	$(CXXFLAGS) $(libfuelcell_la_LDFLAGS) $(LDFLAGS) -o $@
DEFAULT_INCLUDES = -I. -I$(top_builddir)@am__isrc@
depcomp = $(SHELL) $(top_srcdir)/depcomp
am__depfiles_maybe = depfiles
CXXCOMPILE = $(CXX) $(DEFS) $(DEFAULT_INCLUDES) $(INCLUDES) \
	$(AM_CPPFLAGS) $(CPPFLAGS) $(AM_CXXFLAGS) $(CXXFLAGS)
LTCXXCOMPILE = $(LIBTOOL) --tag=CXX $(AM_LIBTOOLFLAGS) $(LIBTOOLFLAGS) \
	--mode=compile $(CXX) $(DEFS) $(DEFAULT_INCLUDES) $(INCLUDES) \
	$(AM_CPPFLAGS) $(CPPFLAGS) $(AM_CXXFLAGS) $(CXXFLAGS)
CXXLD = $(CXX)
CXXLINK = $(LIBTOOL) --tag=CXX $(AM_LIBTOOLFLAGS) $(LIBTOOLFLAGS) \
	--mode=link $(CXXLD) $(AM_CXXFLAGS) $(CXXFLAGS) $(AM_LDFLAGS) \
	$(LDFLAGS) -o $@
SOURCES = $(libfuelcell_la_SOURCES)
DIST_SOURCES = $(libfuelcell_la_SOURCES)
includeHEADERS_INSTALL = $(INSTALL_HEADER)
HEADERS = $(include_HEADERS)
ETAGS = etags
CTAGS = ctags
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
lib_LTLIBRARIES = libfuelcell.la
libfuelcell_la_SOURCES = fuelcell.cpp electrode.cpp cathode.cpp anode.cpp lognormal.cpp thermo.cpp
libfuelcell_la_LDFLAGS = -version-info 0:0:0
include_HEADERS = fuelcell.h electrode.h cathode.h anode.h lognormal.h thermo.h
all: all-am

.SUFFIXES:
.SUFFIXES: .cpp .lo .o .obj
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  lib/Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  lib/Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
install-libLTLIBRARIES: $(lib_LTLIBRARIES)
	@$(NORMAL_INSTALL)
	test -z "$(libdir)" || $(MKDIR_P) "$(DESTDIR)$(libdir)"
	@list='$(lib_LTLIBRARIES)'; for p in $$list; do \
	  if test -f $$p; then \
	    f=$(am__strip_dir) \
	    echo " $(LIBTOOL) --mode=install $(libLTLIBRARIES_INSTALL) $(INSTALL_STRIP_FLAG) '$$p' '$(DESTDIR)$(libdir)/$$f'"; \
	    $(LIBTOOL) --mode=install $(libLTLIBRARIES_INSTALL) $(INSTALL_STRIP_FLAG) "$$p" "$(DESTDIR)$(libdir)/$$f"; \
	  else :; fi; \
	done

uninstall-libLTLIBRARIES:
	@$(NORMAL_UNINSTALL)
	@list='$(lib_LTLIBRARIES)'; for p in $$list; do \
	  p=$(am__strip_dir) \
	  echo " $(LIBTOOL) --mode=uninstall rm -f '$(DESTDIR)$(libdir)/$$p'"; \
	  $(LIBTOOL) --mode=uninstall rm -f "$(DESTDIR)$(libdir)/$$p"; \
	done

clean-libLTLIBRARIES:
	-test -z "$(lib_LTLIBRARIES)" || rm -f $(lib_LTLIBRARIES)
	@list='$(lib_LTLIBRARIES)'; for p in $$list; do \
	  dir="`echo $$p | sed -e 's|/[^/]*$$||'`"; \
	  test "$$dir" != "$$p" || dir=.; \
	  echo "rm -f \"$${dir}/so_locations\""; \
	  rm -f "$${dir}/so_locations"; \
	done
libfuelcell.la: $(libfuelcell_la_OBJECTS) $(libfuelcell_la_DEPENDENCIES) 
	$(libfuelcell_la_LINK) -rpath $(libdir) $(libfuelcell_la_OBJECTS) $(libfuelcell_la_LIBADD) $(LIBS)

mostlyclean-compile:
	-rm -f *.$(OBJEXT)

distclean-compile:
	-rm -f *.tab.c

@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/anode.Plo@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/cathode.Plo@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/electrode.Plo@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/fuelcell.Plo@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/lognormal.Plo@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/thermo.Plo@am__quote@

.cpp.o:
@am__fastdepCXX_TRUE@	$(CXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ $<
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Po
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=no @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(CXXCOMPILE) -c -o $@ $<

.cpp.obj:
@am__fastdepCXX_TRUE@	$(CXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ `$(CYGPATH_W) '$<'`
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Po
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=no @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(CXXCOMPILE) -c -o $@ `$(CYGPATH_W) '$<'`

.cpp.lo:
@am__fastdepCXX_TRUE@	$(LTCXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ $<
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Plo
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=yes @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(LTCXXCOMPILE) -c -o $@ $<

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs
install-includeHEADERS: $(include_HEADERS)
	@$(NORMAL_INSTALL)
	test -z "$(includedir)" || $(MKDIR_P) "$(DESTDIR)$(includedir)"
	@list='$(include_HEADERS)'; for p in $$list; do \
	  if test -f "$$p"; then d=; else d="$(srcdir)/"; fi; \
	  f=$(am__strip_dir) \
	  echo " $(includeHEADERS_INSTALL) '$$d$$p' '$(DESTDIR)$(includedir)/$$f'"; \
	  $(includeHEADERS_INSTALL) "$$d$$p" "$(DESTDIR)$(includedir)/$$f"; \
	done

uninstall-includeHEADERS:
	@$(NORMAL_UNINSTALL)
	@list='$(include_HEADERS)'; for p in $$list; do \
	  f=$(am__strip_dir) \
	  echo " rm -f '$(DESTDIR)$(includedir)/$$f'"; \
	  rm -f "$(DESTDIR)$(includedir)/$$f"; \
	done

ID: $(HEADERS) $(SOURCES) $(LISP) $(TAGS_FILES)
	list='$(SOURCES) $(HEADERS) $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	mkid -fID $$unique
tags: TAGS

TAGS:  $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	if test -z "$(ETAGS_ARGS)$$tags$$unique"; then :; else \
	  test -n "$$unique" || unique=$$empty_fix; \
	  $(ETAGS) $(ETAGSFLAGS) $(AM_ETAGSFLAGS) $(ETAGS_ARGS) \
	    $$tags $$unique; \
	fi
ctags: CTAGS
CTAGS:  $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	test -z "$(CTAGS_ARGS)$$tags$$unique" \
	  || $(CTAGS) $(CTAGSFLAGS) $(AM_CTAGSFLAGS) $(CTAGS_ARGS) \
	     $$tags $$unique

GTAGS:
	here=`$(am__cd) $(top_builddir) && pwd` \
	  && cd $(top_srcdir) \
	  && gtags -i $(GTAGS_ARGS) $$here

distclean-tags:
	-rm -f TAGS ID GTAGS GRTAGS GSYMS GPATH tags

distdir: $(DISTFILES)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
check-am: all-am
check: check-am
all-am: Makefile $(LTLIBRARIES) $(HEADERS)
installdirs:
	for dir in "$(DESTDIR)$(libdir)" "$(DESTDIR)$(includedir)"; do \
	  test -z "$$dir" || $(MKDIR_P) "$$dir"; \
	done
install: install-am
install-exec: install-exec-am
install-data: install-data-am
uninstall: uninstall-am

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-am
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-am

clean-am: clean-generic clean-libLTLIBRARIES clean-libtool \
	mostlyclean-am

distclean: distclean-am
	-rm -rf ./$(DEPDIR)
	-rm -f Makefile
distclean-am: clean-am distclean-compile distclean-generic \
	distclean-tags

dvi: dvi-am

dvi-am:

html: html-am

info: info-am

info-am:

install-data-am: install-includeHEADERS

install-dvi: install-dvi-am

install-exec-am: install-libLTLIBRARIES

install-html: install-html-am

install-info: install-info-am

install-man:

install-pdf: install-pdf-am

install-ps: install-ps-am

installcheck-am:

maintainer-clean: maintainer-clean-am
	-rm -rf ./$(DEPDIR)
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-am

mostlyclean-am: mostlyclean-compile mostlyclean-generic \
	mostlyclean-libtool

pdf: pdf-am

pdf-am:

ps: ps-am

ps-am:

uninstall-am: uninstall-includeHEADERS uninstall-libLTLIBRARIES

.MAKE: install-am install-strip

.PHONY: CTAGS GTAGS all all-am check check-am clean clean-generic \
	clean-libLTLIBRARIES clean-libtool ctags distclean \
	distclean-compile distclean-generic distclean-libtool \
	distclean-tags distdir dvi dvi-am html html-am info info-am \
	install install-am install-data install-data-am install-dvi \
	install-dvi-am install-exec install-exec-am install-html \
	install-html-am install-includeHEADERS install-info \
	install-info-am install-libLTLIBRARIES install-man install-pdf \
	install-pdf-am install-ps install-ps-am install-strip \
	installcheck installcheck-am installdirs maintainer-clean \
	maintainer-clean-generic mostlyclean mostlyclean-compile \
	mostlyclean-generic mostlyclean-libtool pdf pdf-am ps ps-am \
	tags uninstall uninstall-am uninstall-includeHEADERS \
	uninstall-libLTLIBRARIES

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










FC++-1.0/lib/fuelcell.cpp



FC++-1.0/lib/fuelcell.cpp


/**



 * This file implements the Fuelcell class.



 */







#include <iostream>



#include <math.h>







#include <gsl/gsl_roots.h>



#include <gsl/gsl_math.h>



#include <gsl/gsl_complex.h>



#include <gsl/gsl_complex_math.h>



#include <gsl/gsl_vector_double.h>



#include <gsl/gsl_matrix_double.h>



#include <gsl/gsl_multifit_nlin.h>



#include <gsl/gsl_errno.h>



#include <gsl/gsl_odeiv.h>







#include "fuelcell.h"



#include "cathode.h"



#include "anode.h"



#include "thermo.h"







using namespace std;







Fuelcell::Fuelcell() :



itsCrossover( 33.5 ),



itsArea( 4E-4 ),



itsCp( 5E3 ),



itsVerbosity( true )



{



    SetT( 273.15 + 150.0 ) ;



}







Fuelcell::Fuelcell( const Anode & theAnode, const Cathode & theCathode, 



    double const & RInt, const double & T, const double & crossover ) :



itsAnode( theAnode ),



itsCathode( theCathode ),



itsRInt( RInt ),



itsCrossover( crossover )



{



    SetT( T ) ;



}







Fuelcell& Fuelcell::SetT( const double & T )



{



    if ( T > 0.0 )



    {



        GetCathode().SetT( T ) ;



        GetAnode().SetT( T ) ;



        SetRInt( 31.30E-6 - 0.226E-6 * ( T - 400.0 ) ) ;



    }



    else



        cerr << "Received negative temperature." << endl ;



    return *this;



}







double Fuelcell::GetT( )



{



    double Tc, Ta ;



    Tc = GetCathode().GetT() ;



    Ta = GetAnode().GetT() ;







    if ( Tc == Ta )



        return Tc ;



    else



    {   cerr << "WARNING: cathode and anode temperatures are different." << endl ;



        cerr << "This should not happen, but maybe it's just a rounding issue." ;



        cerr << endl ;



        cerr << "Cathode temperature is " << Tc ;



        cerr << " K, anode temperature is " << Ta << "K." << endl ;



        cerr << "The average will be used." << endl ;



        SetT( ( Ta + Tc ) / 2.0 ) ;



        return GetT() ;



    }



}







double Fuelcell::AnodicOvervoltage( const double & i )



{



    return GetAnode().Overvoltage( i+GetCrossover() ) ;



}







double Fuelcell::CathodicOvervoltage( const double & i )



{



    return GetCathode().Overvoltage( i+GetCrossover() ) ;



}







double Fuelcell::OhmicOvervoltage( const double & i )



{



    return GetRInt() * ( i + GetCrossover() ); 



}







double Fuelcell::ReversibleVoltage( const double & etaA, const double & etaC )



{



    return ( thermo::E0( GetT() ) + ( GetAnode().ChemicalPotentialH2( etaA ) 



        + 0.5 * GetCathode().ChemicalPotentialO2( etaC ) - 



        GetCathode().ChemicalPotentialH2O( etaC ) ) / 2 / F ) ;



}







double Fuelcell::Voltage( const double & i )



{



/** If we are at the mass transport limit, return zero voltage.



 * This is necessary as the strong nonlinearities will magnify 



 * any numerical noise.



 */



    if ( i + GetCrossover() >= GSL_MIN( GetCathode().CurrentLimit(), 



        GetAnode().CurrentLimit() ) )



        return 0.0 ;







    double Erev, it, etaA, etaC, ohm ;







    it   = i + GetCrossover() ;



    etaA = GetAnode().Overvoltage( it ) ;



    etaC = GetCathode().Overvoltage( it ) ;



    ohm  = GetRInt() * ( it ) ;



    Erev = ReversibleVoltage( etaA, etaC ) ;







    return GSL_MAX( ( Erev - etaA - etaC - ohm ), 0.0 ) ;   // No values below zero



}







double Fuelcell::i_solver( const double & i ) 



{



    return ( Voltage( i ) - i_solver_gsl_V ) ;



}







double Fuelcell::i_solver_gsl( double i, void * obj )



{



    return static_cast<Fuelcell*>(obj)->i_solver( i ) ;



}











double Fuelcell::CurrentDensity( const double & V )



{



    const double VoltageOC = Voltage( 0.0 ) ;







    // Sanity check - no current if voltage is higher than OC voltage



    if ( V >= VoltageOC )



    {



#ifdef VERBOSE



        cerr << "Required voltage is higher than open-circuit voltage. " << endl ;



        cerr << "\tFalling back to open circuit (" << VoltageOC << " V)." << endl ;



#endif



        // Of course the current for OC is 0



        return 0.0 ;



    }



    if ( V < 0.0 )  // Do not accept forced voltage, reset to SC.



    {



        const double CurrentSC = CurrentDensity( 0.0 ) ;



#ifdef VERBOSE



        cerr << "Negative voltage required. Falling back to short circuit (" ; 



        cerr << CurrentSC << " A/m^2)." << endl ;



#endif



        return CurrentSC ;



    }







    double solution_i ;



    int counter = 0 ;



    int status ;



    i_solver_gsl_V = V ;







    const gsl_root_fsolver_type * T = gsl_root_fsolver_brent ;



    gsl_root_fsolver * s = gsl_root_fsolver_alloc( T ) ;



    gsl_function F ;







    double x_lo = 0.0;



    double x_hi = GSL_MIN( GetCathode().CurrentLimit(), GetAnode().CurrentLimit() ) 



        - GetCrossover() ;







    F.function = &Fuelcell::i_solver_gsl ;



    F.params = this ;







#ifdef VERBOSE



    if ( i_solver( x_lo ) * i_solver( x_hi ) > 0.0 )



    {



        cerr << "Bad extreme points in " << typeid(*this).name() << "::CurrentDensity." << endl ;



        cerr << "\tError occurred while looking for current for voltage " << V ; 



        cerr << endl ;



        cerr << "\tCurrent limit is " << x_hi << "A/m^2" << endl ;



        cerr << "\tSolver value for open circuit is " << i_solver( x_lo ) << endl ;



        cerr << "\tSolver value for short circuit is " << i_solver( x_hi ) << endl ;



    }



#endif







    gsl_root_fsolver_set( s, &F, x_lo, x_hi ) ;







    do



    {



        gsl_root_fsolver_iterate( s ) ;;







        x_lo = gsl_root_fsolver_x_lower( s ) ;



        x_hi = gsl_root_fsolver_x_upper( s ) ;







        /* If it converges basically to limiting current no matter the voltage,



         * it's probably because the Voltage is on the vertical part of the 



         * polarization curve, and precision in i must be sharpened.



         */







        status = gsl_root_test_interval( x_lo, x_hi, 1E-9, 0.0 ) ;



    }



    while ( status == GSL_CONTINUE && ++counter < 100 ) ;







    solution_i = gsl_root_fsolver_root( s ) ;



    gsl_root_fsolver_free( s ) ;







    return solution_i ;



}







gsl_complex Fuelcell::Impedance( const double & w, const double & V )



{



    double i, R_a, R_c, C_a, C_c, Resistance, Reactance ;







    i = CurrentDensity( V ) ;



    C_a = GetAnode().GetC() * GetArea() ;



    C_c = GetCathode().GetC() * GetArea() ;







    if ( i == 0.0 )     // R_a, R_k -> ∞ since Icrossover ≠ 0: the equations change.



    {



        Resistance = GetRInt() / GetArea() ;



        Reactance  = - 1.0 / ( w * C_a ) - 1.0 / ( w * C_c ) ;



    }



    else



    {



        R_a = GetAnode().Overvoltage( i ) / i / GetArea() ;



        R_c = GetCathode().Overvoltage( i ) / i / GetArea() ;







        Resistance = GetRInt() / GetArea() + R_a / 



            ( 1.0 + pow( w * R_a * C_a, 2.0 )  ) + 



            R_c / ( 1.0 + pow( w * R_c * C_c, 2.0 )  ) ;



        Reactance  = - ( w * pow( R_a, 2.0 ) * C_a ) / 



            ( 1.0 + pow( w * R_a * C_a, 2.0 ) ) - ( w * pow( R_c, 2.0 ) * C_c ) / 



            ( 1.0 + pow( w * R_c * C_c, 2.0 )  ) ;



    }







    return gsl_complex_rect( Resistance, Reactance ) ;  // Impedance Z



}







void Fuelcell::PolarisationCurve( gsl_vector * i, gsl_vector * V )



{



    int dataPoints, j ;



    const double vMax = Voltage( 0.0 ) ;







    dataPoints = GSL_MIN( i->size, V->size ) ;







    for ( j = 0; j < dataPoints ; j++ )



    {



        gsl_vector_set( V, j, vMax * j / ( dataPoints - 1 ) ) ;



    }







    for ( j = 0; j < dataPoints - 1 ; j++ )



    {



        gsl_vector_set( i, j, CurrentDensity( gsl_vector_get( V, j ) ) ) ;



    }



    gsl_vector_set( i, dataPoints-1, 0.0 ) ;



}







double Fuelcell::SquaredResidualSum( )



{



/**



 * Calculate the sum of squared residuals



 */



    gsl_vector * residuals;



    double sum = 0.0;



    residuals = gsl_vector_alloc( currents->size );







    Residuals( residuals );







    for ( unsigned int i=0; i < residuals->size; i++ )



        sum += pow( gsl_vector_get( residuals, i ), 2 ) ;







    gsl_vector_free ( residuals );







    return sum;



}







int Fuelcell::Residuals( gsl_vector * residuals )



{



/**



 * Calculate the difference between this object 



 * and the cell described by the measurements



 * as a vector of voltage residuals



 */







    for ( unsigned int i=0; i < currents->size; i++ )



        gsl_vector_set( residuals, i, ( gsl_vector_get( voltages, i ) -



            Voltage( gsl_vector_get( currents, i ) ) ) ) ;







    return GSL_SUCCESS;



}







int Fuelcell::ResidualMatrix( gsl_matrix *J )



{



/**



 * Calculate the matrix J of derivatives of the 



 * residuals with respect to each parameter



 * Usual orders of magnitude:



 *  kc: 1E-4



 *  lambda: 1E-2



 *  sigma:  1E-3



 *  ic: 10



 *  r:  1E-5



 *



 * Be sure to initialise vectors temp1 and temp2 before calling!



 */







    if ( temp1->size != temp2->size || temp1->size != currents->size )



        return 1 ;







    const double scale = 1E-4 ;



    double eps ;        // = order of magnitude × scale



    int i=0;







    if ( gsl_vector_get( usedParameters, 0 )!=0 )



    {



        eps = 1E-4 * scale ;



        const double myKC = GetCathode().GetK() ;   // Store current value



        GetCathode().SetK( myKC + eps ) ;       // Perturbation



        Residuals( temp2 ) ;                // Residuals with perturbed values



        GetCathode().SetK( myKC - eps ) ;              // Second Perturbation



        Residuals( temp1 ) ;                // Residuals with second perturbed values



        gsl_vector_sub( temp2, temp1 ) ;        // Difference in residuals



        gsl_vector_scale( temp2, 0.5/eps ) ;        // Vector of derivatives



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetCathode().SetK( myKC ) ;         // Undo perturbation



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 1 )!=0 )



    {



        eps = 1E-2 * scale ;



        const double myLambdaC = GetCathode().GetLambda().GetMean() ;



        GetCathode().SetLambda( myLambdaC + eps ) ;



        Residuals( temp2 ) ;



        GetCathode().SetLambda( myLambdaC - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetCathode().SetLambda( myLambdaC ) ;



        i++ ;



    }



    // Note: do not use relative approach for sigma. Its default is zero.



    if ( gsl_vector_get( usedParameters, 2 )!=0 )



    {



        eps = scale ;



        const double mySigmaC = GetCathode().GetLambda().GetStdDev() ;



        GetCathode().GetLambda().SetStdDev( mySigmaC + eps ) ;



        Residuals( temp2 ) ;



        GetCathode().GetLambda().SetStdDev( mySigmaC - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetCathode().GetLambda().SetStdDev( mySigmaC ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 3 )!=0 )



    {



        eps = 1E-1 * scale ;



        const double myKA = GetAnode().GetK() ;



        GetAnode().SetK( myKA + eps ) ;



        Residuals( temp2 ) ;



        GetAnode().SetK( myKA - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetAnode().SetK( myKA ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 4 )!=0 )



    {



        eps = 1E-2 * scale ;



        const double myLambdaA = GetAnode().GetLambda().GetMean() ;



        GetAnode().SetLambda( myLambdaA + eps ) ;



        Residuals( temp2 ) ;



        GetAnode().SetLambda( myLambdaA - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetAnode().SetLambda( myLambdaA ) ;



        i++ ;



    }



    // Note: do not use relative approach for sigma. Its default is zero.



    if ( gsl_vector_get( usedParameters, 5 )!=0 )



    {



        eps = scale ;



        const double mySigmaA = GetAnode().GetLambda().GetStdDev() ;



        GetAnode().GetLambda().SetStdDev( mySigmaA + eps ) ;



        Residuals( temp2 ) ;



        GetAnode().GetLambda().SetStdDev( mySigmaA - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        GetAnode().GetLambda().SetStdDev( mySigmaA ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 6 )!=0 )



    {



        eps = 1E1 * scale ;



        const double myIc = GetCrossover() ;



        SetCrossover( myIc + eps ) ;



        Residuals( temp2 ) ;



        SetCrossover( myIc - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        SetCrossover( myIc ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 7 )!=0 )



    {



        eps = 1E-6 * scale ;



        const double myR = GetRInt() ;



        SetRInt( myR + eps ) ;



        Residuals( temp2 ) ;



        SetRInt( myR - eps ) ;



        Residuals( temp1 ) ;



        gsl_vector_sub( temp2, temp1 ) ;



        gsl_vector_scale( temp2, 0.5/eps ) ;



        gsl_matrix_set_col( J, i, temp2 ) ;



        SetRInt( myR ) ;



        i++ ;



    }







    return GSL_SUCCESS;



}







void Fuelcell::ApplyParameters( const gsl_vector *parameters )



{



    // Parameter order: kc, lambdac, sigmac, ka, lambdaa, sigmaa, ic, r



    int i = 0 ;



    if ( gsl_vector_get( usedParameters, 0 )!=0 )



    {



        GetCathode().SetK( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 1 )!=0 )



    {



        GetCathode().SetLambda( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 2 )!=0 )



    {



        GetCathode().GetLambda().SetStdDev( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 3 )!=0 )



    {



        GetAnode().SetK( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 4 )!=0 )



    {



        GetAnode().SetLambda( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 5 )!=0 )



    {



        GetAnode().GetLambda().SetStdDev( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 6 )!=0 )



    {



        SetCrossover( gsl_vector_get( parameters, i ) ) ;



        i++ ;



    }



    if ( gsl_vector_get( usedParameters, 7 )!=0 )



    {



        SetRInt( gsl_vector_get( parameters, i ) );



        i++ ;



    }



}







int Fuelcell::gsl_regression_f( const gsl_vector *parameters,



    void *obj, gsl_vector *f )



{



    Fuelcell* const cell = static_cast<Fuelcell*>(obj) ;



    cell->ApplyParameters( parameters ) ;



    return cell->Residuals( f ) ;



}







int Fuelcell::gsl_regression_df( const gsl_vector *parameters,



    void *obj, gsl_matrix *J )



{



    Fuelcell* const cell = static_cast<Fuelcell*>(obj) ;



    cell->ApplyParameters( parameters ) ;



    return cell->ResidualMatrix( J );



}







int Fuelcell::gsl_regression_fdf( const gsl_vector *parameters,



    void *obj, gsl_vector *f, gsl_matrix *J )



{



    Fuelcell* const cell = static_cast<Fuelcell*>(obj) ;



    cell->ApplyParameters( parameters ) ;







    if ( cell->Residuals( f ) == GSL_SUCCESS &&



        cell->ResidualMatrix( J ) == GSL_SUCCESS )



        return GSL_SUCCESS;



    else



        return 1;



}







int Fuelcell::ParameterCorrelation( gsl_vector *expCurrents,



    gsl_vector *expVoltages, gsl_matrix *covar, gsl_vector *residuals,



    gsl_vector *whichParameters, int numberOfParameters, gsl_matrix *jacobian )



{



    currents = expCurrents ;



    voltages = expVoltages ;



    usedParameters = whichParameters ;







    temp1 = gsl_vector_alloc( currents->size ) ;



    temp2 = gsl_vector_alloc( currents->size ) ;







    Residuals( residuals ) ;



    ResidualMatrix( jacobian ) ;



    gsl_multifit_covar( jacobian, 1E-12, covar ) ;







    // Free memory



    gsl_vector_free( temp1 ) ;



    gsl_vector_free( temp2 ) ;







    return GSL_SUCCESS ;



}











int Fuelcell::ParameterRegression( gsl_vector *solution, gsl_vector *expCurrents,



    gsl_vector *expVoltages, gsl_matrix *covar, gsl_vector *residuals,



    gsl_vector *whichParameters )



{



/**



 * Assumed the two pointers currents and voltages



 * have been assigned.



 * Vector solution contains a first guess.



 */



    currents = expCurrents ;



    voltages = expVoltages ;



    usedParameters = whichParameters ;







    int flag = GSL_CONTINUE ;



    int i, counter ;



    const gsl_multifit_fdfsolver_type * T = gsl_multifit_fdfsolver_lmsder ;







    gsl_multifit_fdfsolver * s = gsl_multifit_fdfsolver_alloc( T,



        currents->size, solution->size ) ;







    gsl_multifit_function_fdf F ;



    F.f = &Fuelcell::gsl_regression_f ;



    F.df = &Fuelcell::gsl_regression_df ;



    F.fdf = &Fuelcell::gsl_regression_fdf ;



    F.n = currents->size ;



    F.p = solution->size ;



    F.params = this ;







    // Allocate temporary vectors for residuals, used by ResidualMatrix()



    temp1 = gsl_vector_alloc( currents->size ) ;



    temp2 = gsl_vector_alloc( currents->size ) ;







    gsl_multifit_fdfsolver_set( s, &F, solution ) ;







    if ( IsVerbose() ) {



    for ( i=0, counter=1; flag == GSL_CONTINUE; i=0, counter++ )



    {



        cout << "\n#" << counter << ": " ;



        if ( gsl_vector_get( usedParameters, 0 )!=0 )



        {



            cout << "kc= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 1 )!=0 )



        {



            cout << "lambdac= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 2 )!=0 )



        {



            cout << "sigmac= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 3 )!=0 )



        {



            cout << "ka= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 4 )!=0 )



        {



            cout << "lambdaa= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 5 )!=0 )



        {



            cout << "sigmaa= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 6 )!=0 )



        {



            cout << "ic= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        if ( gsl_vector_get( usedParameters, 7 )!=0 )



        {



            cout << "r= " << gsl_vector_get( s->x, i ) << ", " ;



            i++ ;



        }



        cout << "R= " << SquaredResidualSum() << flush ;







        gsl_multifit_fdfsolver_iterate( s ) ;



        // Relative-tolerance test only



        flag = gsl_multifit_test_delta( s->dx, s->x, 0.0, 1E-6 ) ;



    }



    }



    cout << endl ;







    gsl_vector_memcpy( solution, s->x ) ;



    gsl_multifit_fdfsolver_free( s ) ;  // Free memory







    // Calculate covariance matrix



    gsl_matrix * J = gsl_matrix_alloc( currents->size, solution->size ) ;



    ApplyParameters( solution ) ;



    ResidualMatrix( J ) ;



    gsl_multifit_covar( J, 1E-12, covar ) ;



    gsl_matrix_free( J ) ;







    // Free memory associated with temp[1,2]



    gsl_vector_free( temp1 ) ;



    gsl_vector_free( temp2 ) ;







    // Store residuals



    gsl_regression_f( solution, this, residuals ) ;







    return GSL_SUCCESS;



}











double Fuelcell::LoadCurrent( const double & t, const double & V)



{



    const double tStart = 0.0;



/*  const double tStop =  6.0;







    const double R0 = 300.0 ;



    const double R1 = 82.25 ;



    const double R2 = 12.88 ;



    const double R3 =  5.47 ;



    const double R4 =  2.85 ;



    const double R5 =  0.1 ;







    if ( t <= tStart || t > tStop )



        return V/R1 ;



    else



        return V/R3 ;



*/







    const double K = 45.0 ;



    const double alfa = 30.0 ;  // A/V



    const double Vgs_th = 3.0 ;



    double Vgate, i ;







    if ( t <= tStart )



        Vgate = 3.05 ;



    else



        Vgate = 3.1 ;







    if ( Vgate > Vgs_th )



        i = GSL_MIN ( K * pow( Vgate - Vgs_th , 2 ), alfa * V ) ;



    else



        i = 0.0 ;







    return GSL_MAX( i, 0.0 ) ;



}







double Fuelcell::LoadIntersectionSteady( const double & V )



{



    double iCell, iLoad ;



    iCell = CurrentDensity( V ) ;   // Net for crossover current



    iLoad = LoadCurrent( LI_t, V )/GetArea() ;







    return ( iCell - iLoad ) ;



}







double Fuelcell::LoadIntersectionSteady_gsl( double V, void *obj )



{



    return static_cast<Fuelcell*>(obj)->LoadIntersectionSteady( V ) ;



}







double Fuelcell::LoadIntersectionInst( const double & V )



{



    double iCell, iLoad ;



    iCell = ( ReversibleVoltage( LI_EtaA, LI_EtaC ) - LI_EtaA - LI_EtaC - V )



        / GetRInt() ;



    iCell -= GetCrossover() ;   // Net for crossover current



    iLoad = LoadCurrent( LI_t, V )/GetArea() ;







    return ( iCell - iLoad ) ;



}







double Fuelcell::LoadIntersectionInst_gsl( double V, void *obj )



{



    return static_cast<Fuelcell*>(obj)->LoadIntersectionInst( V ) ;



}







double Fuelcell::IntersectionCurrent( const double & t, const double & etaA,



    const double & etaC )



{



    // If overvoltages are given the idea is obviously



    // to have the non-steady-state value



    LI_EtaC = etaC ;



    LI_EtaA = etaA ;







    return IntersectionCurrent( t, false ) ;



}







double Fuelcell::IntersectionCurrent( const double & t, bool steadyState )



{



    // Returns the current, in A, NOT A/m^2, based on



    // the current voltage. Crossover is NOT included.



    // When passing a false steadyState, make sure



    // to have set the overvoltages LI_EtaA and LI_EtaC!







    int status ;



    int counter = 0 ;



    LI_t = t ;







    const gsl_root_fsolver_type * T = gsl_root_fsolver_brent ;



    gsl_root_fsolver *s = gsl_root_fsolver_alloc( T ) ;



    gsl_function F ;







    double V_lo = 0.0 ;



    double V_hi ;   // Voltage at no current







    if ( steadyState ) {



        V_hi = Voltage( 0.0 ) ;



        F.function = &Fuelcell::LoadIntersectionSteady_gsl;



    }



    else {



        V_hi = ReversibleVoltage( LI_EtaA, LI_EtaC ) - LI_EtaA - LI_EtaC ;



        F.function = &Fuelcell::LoadIntersectionInst_gsl;



    }







    F.params = this ;



    gsl_root_fsolver_set( s, &F, V_lo, V_hi ) ;







#ifdef VERBOSE



    if ( F.function( V_lo, this ) * F.function( V_hi, this ) > 0.0 )



    {



        cerr << "Bad extreme points in " << typeid(*this).name() << "::LoadIntersection." << endl ;



        cerr << "\tHigher-voltage point is " << V_hi << "V, " ;



        cerr << F.function( V_hi, this ) << "A/m^2" << endl ;



        cerr << "\tLower-voltage point is " << V_lo << "V, " ;



        cerr << F.function( V_lo, this ) << "A/m^2" << endl ;



        cerr << "\tAt time " << LI_t << "s." << endl ;



    }



#endif







    F.params = this ;



    gsl_root_fsolver_set( s, &F, V_lo, V_hi ) ;







    do



    {



        gsl_root_fsolver_iterate( s ) ;



        V_hi = gsl_root_fsolver_x_upper( s ) ;



        V_lo = gsl_root_fsolver_x_lower( s ) ;



        // 1 nanovolt's precision



        status = gsl_root_test_interval( V_lo, V_hi, 1E-9, 0.0 ) ;



    }



    while ( status == GSL_CONTINUE && ++counter < 100 ) ;







    V_lo = gsl_root_fsolver_root( s ) ; // Use V_lo as temporary variable



    gsl_root_fsolver_free( s ) ;        // Free memory







    return LoadCurrent( t, V_lo ) ;     // Current in the load



}







int Fuelcell::TimeDer( double t, const double y[], double dydt[] )



{



    // y[0] is the cathodic overvoltage, y[1] the anodic



    // Find the intersection point between the instantaneous



    // characteristic and the load's







    double I  = IntersectionCurrent( t, y[1], y[0] ) ;



    double it = GetCrossover()+I/GetArea() ;







    dydt[0] = GetCathode().EtaDerivative( it, y[0] ) ;



    dydt[1] = GetAnode().EtaDerivative( it, y[1] ) ;







    return GSL_SUCCESS ;



}







int Fuelcell::TimeDer_gsl( double t, const double y[], double dydt[], void *obj )



{



    return static_cast<Fuelcell*>(obj)->TimeDer( t, y, dydt ) ;



}







int Fuelcell::Transient( gsl_vector *times, gsl_matrix *eta )



{



    // Sanity check for at least 2 times



    if ( times->size < 2 )



        return GSL_EINVAL ;







    // Sanity check for properly sized matrix



    if ( eta->size1 != times->size || eta->size2 != 2 )



        return GSL_EINVAL ;







    // Improved bubble-sort in case the time vector is not strictly increasing



    bool iSwappedSomething = false ;



    do



    {



        for ( unsigned int i = 1; i < times->size ; i++ )



        {



            if ( gsl_vector_get( times, i-1 ) > gsl_vector_get( times, i ) )



            {



                gsl_vector_swap_elements( times, i-1, i ) ;



                iSwappedSomething = true ;



            }



    



        }



    } while ( iSwappedSomething ) ;







    double tf ;



    double t = gsl_vector_min( times ) ;



    double I0 = IntersectionCurrent( t, true ) ;



    double h = 1E-3;    // Initial time step



    double y[2] ;







    // Initial conditions: steady state is assumed at the first time step.



    y[0] = GetCathode().Overvoltage( GetCrossover()+I0/GetArea() ) ;



    y[1] = GetAnode().Overvoltage( GetCrossover()+I0/GetArea() ) ;







    gsl_matrix_set( eta, 0, 0, y[0] ) ;



    gsl_matrix_set( eta, 0, 1, y[1] ) ;







    int status ;



    const gsl_odeiv_step_type * T = gsl_odeiv_step_rk4imp ;



    gsl_odeiv_step * s = gsl_odeiv_step_alloc ( T, 2 ) ;



    // 1 microvolt absolute precision



    gsl_odeiv_control * c = gsl_odeiv_control_y_new ( 1E-6, 0.0 ) ;



    gsl_odeiv_evolve * e = gsl_odeiv_evolve_alloc ( 2 ) ;



    gsl_odeiv_system sys;







    sys.function = &Fuelcell::TimeDer_gsl ;



    sys.dimension = 2 ;



    sys.params = this ;







    for ( unsigned int i = 1; i < times->size; i++ )



    {



        tf = gsl_vector_get( times, i ) ;



        while ( t < tf )



        {



            status = gsl_odeiv_evolve_apply (e, c, s, &sys, &t, tf, &h, y);



            if (status != GSL_SUCCESS)



                break;



        }



        gsl_matrix_set( eta, i, 0, y[0] ) ;



        gsl_matrix_set( eta, i, 1, y[1] ) ;



    }







    gsl_odeiv_evolve_free (e);



    gsl_odeiv_control_free (c);



    gsl_odeiv_step_free (s);







    return GSL_SUCCESS ;



}










FC++-1.0/lib/electrode.cpp



FC++-1.0/lib/electrode.cpp


/**



 * Implementation file of class Electrode



 */







#include <iostream>



#include <math.h>



#include <gsl/gsl_vector.h>



#include <gsl/gsl_roots.h>



#include <gsl/gsl_errno.h>



#include <gsl/gsl_integration.h>



#include <gsl/gsl_randist.h>



#include <gsl/gsl_math.h>



#include "electrode.h"



#include "lognormal.h"







using namespace std ;







Electrode::Electrode() :



itsAlpha( 0.5 ),



itsT( 423.15 ), // 150°C



itsLambda( 25.82E-3 )



{



    CalcExpCoeffs() ;



}







Electrode* Electrode::SetT( const double & T )



{



    itsT = T ;



    CalcExpCoeffs() ;



    CalcDiffCoeffs() ;



    CalcReactConst() ;



    return this;



}







void Electrode::CalcExpCoeffs()



{



/*



 * Calculates the exponential coefficents in the Butler-Volmer



 * equation; these are constants (for constant T) and need to 



 * be computed only once for a value of temperature.



 */



    expCoeff1 = GetAlpha() * GetN() * F / R / GetT() ;



    expCoeff2 = - ( 1.0 - GetAlpha() ) * GetN() * F / R / GetT() ;



}







double Electrode::LogNormalIntegration_gsl_nonstatic( double lambda )



{



    return (this->*LNI_FunctionToIntegrate)( lambda ) * gsl_ran_lognormal_pdf( 



        lambda, GetLambda().GetMuNormal(), GetLambda().GetSigmaNormal() ) ;



}







double Electrode::LogNormalIntegration_gsl( double lambda, void *obj )



{



    return static_cast<Electrode*>(obj)->LogNormalIntegration_gsl_nonstatic( lambda ) ;



}







double Electrode::LogNormalIntegration( 



    double (Electrode::*functionToIntegrate)(const double & lambda) )



{



    double result;



    double abserr = 0.0 ;



    const size_t problemSize = 200;



    gsl_function F;



    gsl_integration_workspace * workspace = 



        gsl_integration_workspace_alloc ( problemSize );







    LNI_FunctionToIntegrate = functionToIntegrate ;







    F.function = &Electrode::LogNormalIntegration_gsl ;



    F.params = this;



    gsl_integration_qagiu( &F, 0.0, abstol, reltol, problemSize,



        workspace, &result, &abserr) ;



    gsl_integration_workspace_free( workspace );







    return result;



}







double Electrode::CurrentLimit()



{



/*



 * This function returns the current-density ultimate limit



 * where η is infinite, including the case of a distributed



 * layer thickness.



 */



    if ( GetLambda().GetVariance() > 0.0 )



        return LogNormalIntegration( &Electrode::CurrentLimitLambda ) ;



    else



        return CurrentLimitLambda( GetLambda().GetMean() );



}







double Electrode::ReactionCurrentError( const double & ir )



{



    return (ir - ExCurrDensityLambda( ir, RC_lambda ) * RC_etaFactor ) ;



}







double Electrode::ReactionCurrentError_gsl( double ir, void *obj )



{



    return static_cast<Electrode*>(obj)->ReactionCurrentError( ir ) ;



}







double Electrode::ReactionCurrentLambda( const double & lambda )



{



/*



 * This function returns the current density for a given η



 * and a given, non-distributed λ.



 */



    int status ;



    gsl_function F ;



    RC_lambda = lambda ;







    int counter = 0 ;



    const gsl_root_fsolver_type *T = gsl_root_fsolver_brent ;



    gsl_root_fsolver *s = gsl_root_fsolver_alloc( T ) ;







    double x_lo = 0.0 ;



    double x_hi = ( 1.0 - 1E-3 ) * CurrentLimitLambda( lambda ) ;







#ifdef VERBOSE



    if ( ReactionCurrentError(x_lo) * ReactionCurrentError( x_hi ) > 0.0 || !gsl_finite( ReactionCurrentError(x_lo)) || !gsl_finite( ReactionCurrentError( x_hi ) ) )



    {



        cerr << "Bad extreme points in " << typeid(*this).name() << "::ReactionCurrentLambda.\n" ;



        cerr << "\tThe reaction constant is: " << GetK() << endl ;



        cerr << "\tThe current limit is: " <<  x_hi << endl ;



        cerr << "\tReactionCurrentError is " << ReactionCurrentError( x_lo ) ;



        cerr << " at no current, and " << ReactionCurrentError( x_hi ) ;



        cerr << " at the current limit." << endl ;



        cerr << "\tAt current limit, exchange current density is " << ExCurrDensityLambda( x_hi, RC_lambda ) << "." << endl ;



        cerr << "\tAt zero current, exchange current density is " << ExCurrDensityLambda( x_lo, RC_lambda ) << "." << endl ;



        cerr << "\tEta factor is " << RC_etaFactor << endl ;



    }



#endif







    while ( ReactionCurrentError(x_lo) * ReactionCurrentError( x_hi ) > 0.0 )



    {



        x_hi *= 1.1;        // Increase carefully!



#ifdef VERBOSE



        cerr << "x_hi current value increased to " << x_hi << "; " << endl ;



        cerr << "\tRange is now [" << ReactionCurrentError( x_lo ) << ", " << ReactionCurrentError( x_hi ) << "]." << endl ;



#endif



    }











    F.function = &Electrode::ReactionCurrentError_gsl ;



    F.params = this ;







    gsl_root_fsolver_set( s, &F, x_lo, x_hi ) ;



    do



    {



        gsl_root_fsolver_iterate( s ) ;



        x_hi = gsl_root_fsolver_x_upper( s ) ;



        x_lo = gsl_root_fsolver_x_lower( s ) ;



        status = gsl_root_test_interval( x_lo, x_hi, abstol, reltol ) ;



    }



    while ( status == GSL_CONTINUE && ++counter < 100 ) ;







    x_lo = gsl_root_fsolver_root( s ) ; // Use x_lo as temporary variable



    gsl_root_fsolver_free( s ) ;







    return x_lo ;



}







double Electrode::ReactionCurrent( const double & eta, const double & lambda )



{



    RC_etaFactor = exp( expCoeff1 * eta ) - exp( expCoeff2 * eta ) ;



    return ReactionCurrentLambda( lambda ) ;



}







double Electrode::ReactionCurrent( const double & eta )



{



    RC_etaFactor = exp( expCoeff1 * eta ) - exp( expCoeff2 * eta ) ;



    if ( GetLambda().GetVariance() > 0.0 )



        return LogNormalIntegration( &Electrode::ReactionCurrentLambda ) ;



    else



        return ReactionCurrentLambda ( GetLambda().GetMean() );



}







double Electrode::ExCurrDensityLambda( const double & lambda )



{



    return ExCurrDensityLambda( ReactionCurrent( EC_eta, lambda ), lambda ) ;



}







double Electrode::ExCurrDensity( const double & eta )   // Function of ir?



{



/*



 * This function returns the exchange current density



 * for a given current density and layer-thickness distribution.



 */



    EC_eta = eta ;







    if ( GetLambda().GetVariance() > 0.0 )



        return LogNormalIntegration( &Electrode::ExCurrDensityLambda ) ;



    else



        return ExCurrDensityLambda( GetLambda().GetMean() );



}







double Electrode::EtaTafel( const double & ir )



{



/*



 * The Tafel equation, to provide a good estimate



 * of the electrode's overvoltage based on current.



 */



    // Use no distribution



    double i0 = ExCurrDensityLambda( ir, GetLambda().GetMean() ) ;



    if ( i0 == 0.0 )



        return GSL_POSINF ;



    if ( ir <= i0 )



        return 0.0 ;



    else



        return ( R * GetT() / GetAlpha() / GetN() / F * log( ir / i0 ) ) ;



}







double Electrode::EtaError( const double & eta )



{



    return ( EE_Ir - ReactionCurrent( eta ) ) ;



}







double Electrode::EtaError_gsl( double eta, void * obj )



{



    return static_cast<Electrode*>(obj)->EtaError( eta ) ;



}







double Electrode::Overvoltage( const double & ir )



{



    if ( ir >= CurrentLimit() )



        return GSL_POSINF;







    int counter = 0 ;



    int status ;



    const gsl_root_fsolver_type *T = gsl_root_fsolver_brent ;



    gsl_root_fsolver *s = gsl_root_fsolver_alloc( T ) ;



    gsl_function F ;



    double x_lo = 0.0 ;



    double x_hi = 1.0 ;



    EE_Ir = ir ;







    /* Find a value of x_hi for which ReactionCurrent( x_hi ) > ir



     * 1 volt is a fairly high value to start.



     * The function is guaranteed to reach a value if ir is acceptable.



     */







#ifdef VERBOSE



    if ( EtaError( x_hi ) * EtaError( x_lo ) > 0 )



    {



        cerr << "Bad extreme points in " << typeid(*this).name() << "::Overvoltage." << endl ;



        cerr << "\tk= " << GetK() << "\tlambda= " << GetLambda().GetMean() ;



        cerr << endl ;



        cerr << "\tEtaError( low ) is " << EtaError( x_lo ) << ", and " ;



        cerr << "EtaError( high ) is " << EtaError( x_hi ) << endl ;



    }



#endif







    while ( EtaError( x_hi ) * EtaError( x_lo ) > 0 )



    {



        x_hi = x_hi * 10 ;



#ifdef VERBOSE



        cerr << "x_hi overvoltage value increased to " << x_hi << "; " << endl ;



        cerr << "\tRange is now [" << EtaError( x_lo ) << ", " << flush ;



        cerr << EtaError( x_hi ) << "]." << endl ;



#endif



    }







    F.function = &Electrode::EtaError_gsl ;



    F.params = this ;







    gsl_root_fsolver_set( s, &F, x_lo, x_hi ) ;



    do



    {



        gsl_root_fsolver_iterate( s ) ;



        x_hi = gsl_root_fsolver_x_upper( s ) ;



        x_lo = gsl_root_fsolver_x_lower( s ) ;



        status = gsl_root_test_interval( x_lo, x_hi, abstol, reltol ) ;



    }



    while ( status == GSL_CONTINUE && ++counter < 100 ) ;







    x_lo = gsl_root_fsolver_root( s ) ;



    gsl_root_fsolver_free (s) ;







    return x_lo ;



}







double Electrode::ChemicalPotentialLambda( const double & lambda )



{



    double Prs; // Partial pressure at reaction site



    Prs = CP_Pbulk + CP_nu * ReactionCurrent( CP_eta, lambda ) * lambda ;



    return ( R * GetT() * log( Prs/CP_Pstandard ) );



}







double Electrode::ChemicalPotential( const double & eta, const double & nu,



    const double & Pbulk, const double & Pstandard )



{



/*



 * This function calculates the chemical potential of a species



 * with coefficient ν, with pressure PBulk, at overvoltage η,



 * considering the distribution of layer thickness.



 */



    CP_eta       = eta ;



    CP_nu        = nu ;



    CP_Pbulk     = Pbulk ;



    CP_Pstandard = Pstandard ;







    if ( GetLambda().GetVariance() > 0.0 )



        return LogNormalIntegration( &Electrode::ChemicalPotentialLambda ) ;



    else



        return ChemicalPotentialLambda( GetLambda().GetMean() );



}







double Electrode::ChemicalPotential( const double & eta, const double & nu,



    const double & Pbulk )



{



    // Use atmospheric pressure if not specified



    return ChemicalPotential( eta, nu, Pbulk, 101325.0 ) ;



}







double Electrode::EtaDerivative( const double & i, const double & eta )



{



    // dη/dt is current through the cell minus reaction current,



    // divided by the capacitance.



    return ( i - ReactionCurrent( eta ) ) / GetC() ;



}
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/**



 * Implementation of the cathode side model,



 * inherited from the generic electrode model.



 */







#include <math.h>



#include <gsl/gsl_math.h>



#include "cathode.h"







Cathode::Cathode() :



itsO2( 21000.0 ),   // Pa



itsN2( 79000.0 ),   // Pa



itsH2O( 1325.0 )    // Pa



{



    itsK = 115.5E-6 ;   // µmol/m²s



    itsN = 1 ;      // -



    itsAlpha = 0.43 ;   // From Liu et al.



    itsC = 1500 ;       // F/m²



    CalcDiffCoeffs() ;



    CalcExpCoeffs() ;



}







double Cathode::pD_O2_H2O() { return 1.2649E-4 * pow( GetT(), 1.75 ) ; }



double Cathode::pD_O2_N2() { return 9.7684E-5 * pow( GetT(), 1.75 ) ; }



double Cathode::pD_N2_H2O() { return 1.2231E-4 * pow( GetT(), 1.75 ) ; }







void Cathode::CalcDiffCoeffs()



{



    itsPD_O2_H2O = pD_O2_H2O() ;



    itsPD_O2_N2  = pD_O2_N2() ;



    itsPD_N2_H2O = pD_N2_H2O() ;



}







void Cathode::CalcReactConst()



{



    SetK( 23.438 * exp( - 42987.0 / R / GetT() ) ) ;



}







double Cathode::PO2r( const double & ir, const double & lambda )



{



    return GSL_MAX( 0.0, GetO2() - lambda * R * GetT() * 



        ( ( 2 * GetO2() + GetH2O() ) / itsPD_O2_H2O + 



        GetN2() / itsPD_O2_N2 ) * ir / F / 4 ) ;



}







double Cathode::PO2r( const double & ir )



{



    return PO2r( ir, GetLambda().GetMean() ) ;



}







double Cathode::PH2Or( const double & ir, const double & lambda )



{



    return GSL_MAX( 0.0, GetH2O() + lambda * R * GetT() *



        ( ( 2 * GetO2() + GetH2O() ) / itsPD_O2_H2O + 2 *



        GetN2() / itsPD_N2_H2O ) * ir / F / 4 ) ;



}







double Cathode::PH2Or( const double & ir )



{



    return PH2Or( ir, GetLambda().GetMean() ) ;



}







double Cathode::CurrentLimitLambda( const double & lambda )



{



/** No need for sanity checks if H2O and N2 are absent: H2O is generated



 * continuously at the cathodic reaction surface, and will eventually



 * pose a ultimate limit. Using the mean value of lambda.



 */



    



    return ( GetO2() / R / GetT() / lambda * 4 * F / ( ( 2*GetO2() +



         GetH2O() ) / pD_O2_H2O() + GetN2() / pD_O2_N2() ) );



}







double Cathode::ExCurrDensityLambda( const double & ir, const double & lambda )



{



/** Calculating the reaction-site partial pressures at



 * diffusion steady state; typical time constants 



 * are about 0.1 s.



 */



    // Returning the Exchange current density



    return ( GetN() * F * GetK() * pow( PO2r( ir, lambda )/101325.0, GetAlpha() )



        * pow( PH2Or( ir, lambda )/101325.0, ( 1 + GetAlpha() ) / 2 ) ) ;



}







double Cathode::ChemicalPotentialO2( const double & eta )



{



    double nu = 0.0 - R * GetT() / 4 / F * ( ( 2 * GetO2() + GetH2O() ) 



        / pD_O2_H2O() + GetN2() / pD_O2_N2() ) ;



    return ChemicalPotential( eta, nu, GetO2(), ( GetO2()+GetH2O()+GetN2() )) ;



}







double Cathode::ChemicalPotentialH2O( const double & eta )



{



    double nu = R * GetT() / 4 / F *( ( 2 * GetO2() + GetH2O() ) / pD_O2_H2O() +



        GetN2() / pD_N2_H2O() ) ;



    return ChemicalPotential( eta, nu, GetH2O(), ( GetO2()+GetH2O()+GetN2() )) ;



}
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/**



 * Implementation of the cathode side model,



 * inherited from the generic electrode model.



 */







#include <math.h>



#include <gsl/gsl_math.h>



#include "anode.h"







Anode::Anode()



: itsH2( 75000.0 ),



itsCO( 1000.0 ),



itsCO2( 30000.0 ),



itsH2O( 5000.0 )



{



    itsK = 1.0 ;



    itsN = 2;



    itsC = 1000 ;



    CalcDiffCoeffs() ;



    CalcExpCoeffs() ;



}







double Anode::pD_H2_CO()  { return 3.7444E-4 * pow( GetT(), 1.75 ) ; }



double Anode::pD_H2_CO2() { return 3.1551E-5 * pow( GetT(), 1.75 ) ; }



double Anode::pD_H2_H2O() { return 4.3080E-4 * pow( GetT(), 1.75 ) ; }







void Anode::CalcDiffCoeffs()



{



    itsPD_H2_CO = pD_H2_CO() ;



    itsPD_H2_CO2 = pD_H2_CO2() ;



    itsPD_H2_H2O = pD_H2_H2O() ;



}







double Anode::PH2r( const double & ir, const double & lambda )



{



    return GSL_MAX( 0.0, ( GetH2() - lambda * R * GetT() * 



        ( GetCO() / itsPD_H2_CO + GetCO2() / itsPD_H2_CO2 + 



        GetH2O() / itsPD_H2_H2O ) / F / GetN() * ir ) ) ;



}







double Anode::PH2r( const double & ir )



{



    return PH2r ( ir, GetLambda().GetMean() ) ;



}







double Anode::CurrentLimitLambda( const double & lambda )



{



    if ( GetCO() == 0.0 && GetCO2() == 0.0 && GetH2O() == 0.0 )     // Pure hydrogen



    {



        double c ;



        // Speed of sound in pure hydrogen



        c = sqrt( 1.402 * R / 0.002 * GetT() );



         // Maximum theoretical current



        return ( c * ( GetH2() / R / GetT() ) * GetN() * F ) ;



    }



    else



        return ( GetH2() / R / GetT() / lambda * GetN() * F / ( GetCO() / 



            itsPD_H2_CO + GetCO2() / itsPD_H2_CO2 + GetH2O() / itsPD_H2_H2O ) );



}







double Anode::ExCurrDensityLambda( const double & ir, const double &  lambda )



{



/** Calculating the reaction-site partial pressures at



 * diffusion steady state; typical time constants 



 * are about 0.1 s.



 */



    return ( GetN() * F * GetK() * pow( PH2r( ir, lambda )/101325.0, GetAlpha() ) ) ;



}







double Anode::ChemicalPotentialH2( const double & eta )



{



    double nu = 0.0 - R * GetT() / F / GetN() * ( GetCO() / itsPD_H2_CO + 



        GetCO2() / itsPD_H2_CO2 + GetH2O() / itsPD_H2_H2O ) ;



    return ChemicalPotential( eta, nu, GetH2(),



        ( GetH2()+GetCO()+GetCO2()+GetH2O() )) ;



}
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/**



 * This is the implementation of the class 



 * for log-normal distributions



 */







#include <math.h>



#include <iostream>



#include <ostream>



#include "lognormal.h"



#include <gsl/gsl_cdf.h>







LogNormal::LogNormal( const double & mean, const double & stdDev ) :



itsMean(mean)



{



    SetStdDev( stdDev ) ;



    if ( mean < 0.0 )



    {



        SetMean( 0.0 ) ;



        SetStdDev( 0.0 ) ;  // NB: lognormal mean at 0 means _deterministic_ 0



    }



}







LogNormal::LogNormal( const double & deterministicValue ) :



itsMean(deterministicValue), itsVariance(0.0)



{



    if ( itsMean < 0.0 )



        SetMean( 0.0 ) ;



}







double LogNormal::GetStdDev() const



{



    // Take absolute value to avoid any problems



    return sqrt( fabs( itsVariance ) ) ;



}







LogNormal& LogNormal::SetStdDev( const double & stdDev )



{



    itsVariance = pow( stdDev, 2.0 ) ;



    return *this;



}







double LogNormal::GetVarianceNormal() const



/**



 * Variance of the corresponding



 * normal distribution Y = log( X )



 */



{



    return log( 1.0 + itsVariance / pow( itsMean, 2.0 ) );



}







double LogNormal::GetSigmaNormal() const



/**



 * Standard deviation of the corresponding



 * normal distribution Y = log( X )



 */



{



    return sqrt( GetVarianceNormal() );



}







double LogNormal::GetMuNormal() const



/**



 * Mean of the corresponding



 * normal distribution Y = log( X )



 */



{



    return log( itsMean ) - GetVarianceNormal() / 2.0 ;



}







LogNormal& LogNormal::SetMuSigmaNormal( const double & mu, const double & sigma )



/**



 * Set the parameters of the equivalent normal



 * distribution Y = log( X )



 */



{



    itsMean = exp( mu + pow( sigma, 2.0 ) / 2.0 ) ;



    itsVariance = pow( itsMean, 2.0 ) * ( exp( pow( sigma, 2.0 )  ) - 1.0 ) ;



    return *this;



}







LogNormal LogNormal::operator*( const LogNormal & otherTerm ) const



{



    double newMu, newVar, newMean, newStdDev;







    newMu = GetMuNormal() + otherTerm.GetMuNormal();



    newVar = GetVarianceNormal() + otherTerm.GetVarianceNormal() ;







    // Converting back to log-normal:



    newMean   = exp( newMu + newVar / 2.0 ) ;



    newStdDev = sqrt( ( exp( newVar ) - 1.0 ) * pow( newMu, 2.0 ) ) ;



    



    return LogNormal( newMean, newStdDev ) ;



}







LogNormal LogNormal::operator*( const double & scalar ) const



{



    double mean, stdDev ;



    mean = itsMean * scalar ;



    stdDev = sqrt( itsVariance * pow( scalar, 2.0 ) ) ;



    



    return LogNormal( mean, stdDev ) ;



}







double LogNormal::InverseCumulative( double P )



/**



 * Returns the value of the variable at P-way through all the



 * possible (increasing) values of the distribution.



 * For lognormal, P(0)=0 and P(1)=infinity.



 */



{



    double var, mu, sigma;



    



    var = log( 1.0 + itsVariance / pow( itsMean, 2.0 ) ) ;







    mu = log( itsMean ) - var / 2.0 ;



    sigma = sqrt( var ) ;



    



    return gsl_cdf_lognormal_Pinv( P, mu, sigma );



}







std::ostream& operator<< (std::ostream& output, LogNormal ln)



{



    return output << "(μ=" << ln.GetMean() << ", σ="



        << ln.GetStdDev() << ")" ;



}
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/**



 * This file is an import in C++ of functions originally



 * written for SciLab. These functions are a small library 



 * used to calculate open-circuit voltage of a fuel cell, 



 * based on partial pressures and temperature.



 */







#include <iostream>



#include <math.h>



#include "thermo.h"







using namespace std;







double thermo::P0( const double & T )



{



    /* This function calculates the vapour pressure of water



     * between 0 and 170 °C.



     * Temperature is expressed in kelvin.



     * Pressure is expressed in Pa.



     * Data from:   NIST (0-100°C)



     * http://www.s-ohe.com/water.html (100-170°C)



     */



    double expon, p;







    if ( T < 273 || T > 443 )



    {



        cerr << "The input temperature is outside the range of definition " ;



        cerr << "of function P0.\nDo not trust the results." << endl ;



    }



    



    if ( T <= 303 )



    {



        expon = 5.40221 - ( 1838.675 / ( T - 31.737 ) );



        p = pow( 10.0, 2.0 ) * pow( 10, expon );



    }



    else if ( T > 303 && T <= 333 )



    {



        expon = 5.20389 - ( 1733.926 / ( T - 39.485 ) );



        p = pow( 10.0, 2.0 ) * pow( 10, expon );



    }



    else if ( T > 333 && T <= 363 )



    {



        expon = 5.07680 - ( 1659.793 / ( T - 45.854 ) );



        p = pow( 10.0, 2.0 ) * pow( 10, expon );



    }



    else if ( T > 363 && T <= 373.15 )



    {



        expon = 5.07680 - ( 1659.793 / ( T - 45.854 ) );



        p = pow( 10.0, 2.0 ) * pow( 10, expon );



    }



    else // if ( T > 373.15 )



        p = exp( 0.0295815 * T - 6.42002 ) ;



    



    return ( p * 1000 ) ;



}







double thermo::hGas( const double & T )



{   /* This function calculates the Gibbs standard 



     * free formation energy for water in gas phase



     * T is in kelvin, returned enthalpy in J/mol.



     * Data from NIST.



     *



     * Warning: data is valid between 298 and 1500 K.



     */



    double TkK, h;



    



    TkK = T / 1000 ;



    



    h = ( - 17.8445 * TkK + 15.2718835 * pow(TkK, 2.0) / 2 - 4.2226045 



        * pow(TkK, 3.0) / 3 + 0.26203 * pow(TkK, 4.0) / 4 - 0.3516355 



        / TkK - 235.9583335 ) ;



    



    return ( h * 1000 ) ;



}



double thermo::gGas( const double & T )



{



    /* This function calculates the Gibbs standard 



     * free formation energy for water in gas phase



     * T is in kelvin, s in J/molK, returned Gibbs'



     * free energy is J/mol.



     * Data from NIST.



     *



     * Warning: data is valid between 298 and 1500 K.



     */



    



    double s, TkK ;



    



    TkK = T / 1000 ;



    



    s = - 17.8445 * log( TkK ) + 15.2718835 * TkK - 4.2226045 * pow(TkK, 2.0) 



        / 2 + 0.26203 * pow(TkK, 3.0) / 3 - 0.3516355 / ( 2 * pow(TkK, 2.0) ) 



        - 68.3653 ;



    



    return ( thermo::hGas( T ) - T * s ) ;



}







double thermo::hLiq( const double & T )



{   



    /* This function calculates the Gibbs standard 



     * free formation energy for water in liquid phase



     * T is in kelvin, returned enthalpy in J/mol.



     * Data from NIST.



     *



     * Warning: data is valid between 298 and 500 K.



     */



    double TkK, h ;



    



    TkK = T / 1000 ;



    



    h = - 251.5433 * TkK + 1531.7293695 * pow(TkK, 2.0) / 2 - 3207.4290395 



        * pow(TkK, 3.0) / 3 + 2477.25151 * pow(TkK, 4.0) / 4 - 4.1248225 



        / TkK - 241.6251335 ;



    



    return ( h * 1000 ) ;



}











double thermo::gLiq(const double & T)



{



    /* This function calculates the Gibbs standard 



     * free formation energy for water in liquid phase



     * T is in kelvin, s in J/molK, returned Gibbs'



     * free energy is J/mol.



     * Data from NIST.



     *



     * Warning: data is valid between 298 and 500 K.



     */



    



    double s, TkK ;



    



    TkK = T / 1000 ;







    s = - 251.5433 * log( TkK ) + 1531.7293695 * TkK - 3207.4290395 



        * pow(TkK, 2.0) / 2 + 2477.25151 * pow(TkK, 3.0) / 3 - 4.1248225 



        / ( 2 * pow(TkK, 2.0) ) - 780.4783 ;



    



    return ( thermo::hLiq( T ) - T * s ) ;



}











double thermo::hWater(const double & T, const double & p )



{



    /* This function calculates the standard 



     * formation enthalpy for water, determining



     * whether it is in liquid or gas phase.



     * T is in kelvin, P in Pa, g in J/mol



     * Inaccurate in gas phase at high pressures.



     */



    



    double pVapour ;



    



    pVapour = P0 ( T ) ;



    



    if ( pVapour < p )



        return thermo::hLiq( T ) ;



    else



        return thermo::hGas( T ) ;



     



}



double thermo::gWater(const double & T, const double & p )



{



    /* This function calculates the Gibbs standard 



     * free formation energy for water,



     * determining whether it is in liquid or gas phase.



     * T is in kelvin, P in Pa, g in J/mol



     * Inaccurate in gas phase at high pressures.



     */



    



    double pVapour ;



    



    pVapour = P0 ( T ) ;



    



    if ( pVapour < p )



        return thermo::gLiq( T ) ;



    else



        return thermo::gGas( T ) ;



}







double thermo::E0( const double & T )



{



    /* This function calculates the standard potential



     * for hydrogen fuel cells at atmospheric pressure.



     * The enthalpy potential is also stored.



     * T in kelvin, E in volt.



     */



    return ( - thermo::gWater( T, 101325 ) / ( 2 * 96485 ) ) ;



}







double thermo::E(const double & T, const double & pH2, const double & pO2,



    const double & pH2O)



{



    /* This calculates the theoretical cell voltages



     * using Gibbs free energy and enthalpy, with



     * given temperature and partial pressures.



     * T in kelvin, e in volt, all p in Pa.



     */







    if ( T < 0 )



        cerr << "Received a negative absolute temperature." << endl ;



    



    if  ( pH2 <= 0 || pO2 <= 0 || pH2O <= 0 )



        cerr << "Received a negative pressure." << endl ;







    return ( thermo::E0( T ) + ( 8.314 * T ) / ( 2 * 96485 ) 



        * log( pH2 * sqrt( pO2 ) / pH2O / sqrt( 101325.0 ) ) ) ;



}







double thermo::VapourPressureInAir( const double & humidityPercent,



    const double & T)



{



    // This function calculates the partial pressure of water



    // in air from temperature and relative humidity.



    // T is in kelvin, humidityPercentage is a % value,



    // pressure is returned in kPa.



    // Data from:   NIST (0-100°C)



    //      http://www.s-ohe.com/water.html (100-170°C)







    double vapourPressure;







    if ( humidityPercent < 0 || humidityPercent > 100 )



        cerr << "Invalid percent value (less than 0 or larger than 100).\n" ;







    vapourPressure = humidityPercent / 100 * thermo::P0( T ) ;



    



    return vapourPressure;  



}







/* Functions for the enthalpy of various gases. h_H2O is an alias



 * The returned enthalpy is the standard enthalpy of formation



 * + temperature variation in J/mol



 */



double thermo::h_H2( const double & T )



{



    double Tk = T/1E3;



    return ( 33.066178 * Tk - 11.363417 * pow( Tk, 2 )/2 + 11.432816 



        * pow( Tk, 3 )/3 - 2.772874 * pow( Tk, 4 )/4 + 0.158558 



        / Tk - 9.980797 ) * 1E3 ;



}







double thermo::h_H2O( const double & T )



{



    return hGas( T ) ;



}







double thermo::h_O2( const double & T )



{



    double Tk = T/1E3;



    return ( 29.65900 * Tk + 6.137261 * pow( Tk, 2 )/2 - 1.186521 



        * pow( Tk, 3 )/3 + 0.095780 * pow( Tk, 4 )/4 + 0.219663 



        / Tk - 9.861391 ) * 1E3 ;



}







double thermo::h_N2( const double & T )



{



    double Tk = T/1E3;



    return ( 26.09200 * Tk + 8.218801 * pow( Tk, 2 )/2 - 1.976141 



        * pow( Tk, 3 )/3 + 0.159274 * pow( Tk, 4 )/4 - 0.044434 



        / Tk - 7.989230 ) * 1E3 ;



}







double thermo::h_CO( const double & T )



{



    double Tk = T/1E3;



    return ( 25.56759 * Tk + 6.096130 * pow( Tk, 2 )/2 + 4.054656 



        * pow( Tk, 3 )/3 - 2.671301 * pow( Tk, 4 )/4 - 0.131021 



        / Tk - 118.0089 ) * 1E3 ;



}







double thermo::h_CO2( const double & T )



{



    double Tk = T/1E3;



    return ( 24.99735 * Tk + 55.18696 * pow( Tk, 2 )/2 - 33.69137 



        * pow( Tk, 3 )/3 + 7.948387 * pow( Tk, 4 )/4 + 0.136638 



        / Tk - 403.6075 ) * 1E3 ;



}







// Specific molar heats



double thermo::cp_H2( const double & T )



{



    double Tk = T/1E3;



    return ( 33.066178 - 11.363417 * Tk + 11.432816 * pow( Tk, 2 ) 



        - 2.772874 * pow( Tk, 3 ) - 0.158558 / pow( Tk, 2 ) ) ;



}







double thermo::cp_H2O( const double & T )



{



    double Tk = T/1E3;



    return ( 30.092 + 6.832514 * Tk + 6.793435 * pow(Tk, 2) 



        - 2.53448 * pow(Tk, 3) + 0.082139 / pow( Tk, 2 ) ) ;



}







double thermo::cp_O2( const double & T )



{



    double Tk = T/1E3;



    return ( 29.65900 + 6.137261 * Tk - 1.186521 * pow( Tk, 2 ) 



        + 0.095780 * pow( Tk, 3 ) - 0.219663 / pow( Tk, 2 ) ) ;



}







double thermo::cp_N2( const double & T )



{



    double Tk = T/1E3;



    return ( 26.09200 + 8.218801 * Tk - 1.976141 * pow( Tk, 2 ) 



        + 0.159274 * pow( Tk, 3 ) + 0.044434 / pow( Tk, 2 ) ) ;



}







double thermo::cp_CO( const double & T )



{



    double Tk = T/1E3;



    return ( 25.56759 + 6.096130 * Tk + 4.054656 * pow( Tk, 2 ) 



        - 2.671301 * pow( Tk, 3 ) + 0.131021 / pow( Tk, 2 ) ) ;



}







double thermo::cp_CO2( const double & T )



{



    double Tk = T/1E3;



    return ( 24.99735 + 55.18696 * Tk - 33.69137 * pow( Tk, 2 ) 



        + 7.948387 * pow( Tk, 3 ) - 0.136638 / pow( Tk, 2 ) ) ;



}







// Entropies



double thermo::s_H2( const double & T )



{



    double Tk = T/1E3;



    return ( 33.066178 * log( Tk ) - 11.363417 * Tk + 11.432816 * pow( Tk, 2 )/2 



        - 2.772874 * pow( Tk, 3 )/3 + 0.158558 / pow( Tk, 2 )/2 + 172.707974 ) ;



}







double thermo::s_H2O( const double & T )



{



    double Tk = T/1E3;



    return ( 30.092 * log( Tk ) + 6.832514 * Tk + 6.793435 * pow(Tk, 2)/2 



        - 2.53448 * pow(Tk, 3)/3 - 0.082139 / pow( Tk, 2 ) / 2 + 223.3967 ) ;



}







double thermo::s_O2( const double & T )



{



    double Tk = T/1E3;



    return ( 29.65900 * log( Tk ) + 6.137261 * Tk - 1.186521 * pow( Tk, 2 )/2 



        + 0.095780 * pow( Tk, 3 )/3 + 0.219663 / pow( Tk, 2 )/2 + 237.9480 ) ;



}







double thermo::s_N2( const double & T )



{



    double Tk = T/1E3;



    return ( 26.09200 * log( Tk ) + 8.218801 * Tk - 1.976141 * pow( Tk, 2 )/2 



        + 0.159274 * pow( Tk, 3 )/3 - 0.044434 / pow( Tk, 2 )/2 + 221.0200 ) ;



}







double thermo::s_CO( const double & T )



{



    double Tk = T/1E3;



    return ( 25.56759 * log( Tk ) + 6.096130 * Tk + 4.054656 * pow( Tk, 2 )/2 



        - 2.671301 * pow( Tk, 3 )/3 - 0.131021 / pow( Tk, 2 )/2 + 227.3665 ) ;



}







double thermo::s_CO2( const double & T )



{



    double Tk = T/1E3;



    return ( 24.99735 * log( Tk ) + 55.18696 * Tk - 33.69137 * pow( Tk, 2 )/2 



        + 7.948387 * pow( Tk, 3 )/3 + 0.136638 / pow( Tk, 2 )/2 + 228.2431 ) ;



}










FC++-1.0/test/Makefile.am


## Process this file with automake to produce Makefile.in

LDADD = ../lib/libfuelcell.la
AM_CPPFLAGS = -I$(srcdir)/../lib 

check_PROGRAMS = tester testthermo
tester_SOURCES = tester.cpp
testthermo_SOURCES = testthermo.cpp











FC++-1.0/test/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@
VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
check_PROGRAMS = tester$(EXEEXT) testthermo$(EXEEXT)
subdir = test
DIST_COMMON = $(srcdir)/Makefile.am $(srcdir)/Makefile.in
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = $(top_builddir)/config.h
CONFIG_CLEAN_FILES =
am_tester_OBJECTS = tester.$(OBJEXT)
tester_OBJECTS = $(am_tester_OBJECTS)
tester_LDADD = $(LDADD)
tester_DEPENDENCIES = ../lib/libfuelcell.la
am_testthermo_OBJECTS = testthermo.$(OBJEXT)
testthermo_OBJECTS = $(am_testthermo_OBJECTS)
testthermo_LDADD = $(LDADD)
testthermo_DEPENDENCIES = ../lib/libfuelcell.la
DEFAULT_INCLUDES = -I. -I$(top_builddir)@am__isrc@
depcomp = $(SHELL) $(top_srcdir)/depcomp
am__depfiles_maybe = depfiles
CXXCOMPILE = $(CXX) $(DEFS) $(DEFAULT_INCLUDES) $(INCLUDES) \
	$(AM_CPPFLAGS) $(CPPFLAGS) $(AM_CXXFLAGS) $(CXXFLAGS)
LTCXXCOMPILE = $(LIBTOOL) --tag=CXX $(AM_LIBTOOLFLAGS) $(LIBTOOLFLAGS) \
	--mode=compile $(CXX) $(DEFS) $(DEFAULT_INCLUDES) $(INCLUDES) \
	$(AM_CPPFLAGS) $(CPPFLAGS) $(AM_CXXFLAGS) $(CXXFLAGS)
CXXLD = $(CXX)
CXXLINK = $(LIBTOOL) --tag=CXX $(AM_LIBTOOLFLAGS) $(LIBTOOLFLAGS) \
	--mode=link $(CXXLD) $(AM_CXXFLAGS) $(CXXFLAGS) $(AM_LDFLAGS) \
	$(LDFLAGS) -o $@
SOURCES = $(tester_SOURCES) $(testthermo_SOURCES)
DIST_SOURCES = $(tester_SOURCES) $(testthermo_SOURCES)
ETAGS = etags
CTAGS = ctags
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
LDADD = ../lib/libfuelcell.la
AM_CPPFLAGS = -I$(srcdir)/../lib 
tester_SOURCES = tester.cpp
testthermo_SOURCES = testthermo.cpp
all: all-am

.SUFFIXES:
.SUFFIXES: .cpp .lo .o .obj
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  test/Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  test/Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

clean-checkPROGRAMS:
	@list='$(check_PROGRAMS)'; for p in $$list; do \
	  f=`echo $$p|sed 's/$(EXEEXT)$$//'`; \
	  echo " rm -f $$p $$f"; \
	  rm -f $$p $$f ; \
	done
tester$(EXEEXT): $(tester_OBJECTS) $(tester_DEPENDENCIES) 
	@rm -f tester$(EXEEXT)
	$(CXXLINK) $(tester_OBJECTS) $(tester_LDADD) $(LIBS)
testthermo$(EXEEXT): $(testthermo_OBJECTS) $(testthermo_DEPENDENCIES) 
	@rm -f testthermo$(EXEEXT)
	$(CXXLINK) $(testthermo_OBJECTS) $(testthermo_LDADD) $(LIBS)

mostlyclean-compile:
	-rm -f *.$(OBJEXT)

distclean-compile:
	-rm -f *.tab.c

@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/tester.Po@am__quote@
@AMDEP_TRUE@@am__include@ @am__quote@./$(DEPDIR)/testthermo.Po@am__quote@

.cpp.o:
@am__fastdepCXX_TRUE@	$(CXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ $<
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Po
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=no @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(CXXCOMPILE) -c -o $@ $<

.cpp.obj:
@am__fastdepCXX_TRUE@	$(CXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ `$(CYGPATH_W) '$<'`
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Po
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=no @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(CXXCOMPILE) -c -o $@ `$(CYGPATH_W) '$<'`

.cpp.lo:
@am__fastdepCXX_TRUE@	$(LTCXXCOMPILE) -MT $@ -MD -MP -MF $(DEPDIR)/$*.Tpo -c -o $@ $<
@am__fastdepCXX_TRUE@	mv -f $(DEPDIR)/$*.Tpo $(DEPDIR)/$*.Plo
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	source='$<' object='$@' libtool=yes @AMDEPBACKSLASH@
@AMDEP_TRUE@@am__fastdepCXX_FALSE@	DEPDIR=$(DEPDIR) $(CXXDEPMODE) $(depcomp) @AMDEPBACKSLASH@
@am__fastdepCXX_FALSE@	$(LTCXXCOMPILE) -c -o $@ $<

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs

ID: $(HEADERS) $(SOURCES) $(LISP) $(TAGS_FILES)
	list='$(SOURCES) $(HEADERS) $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	mkid -fID $$unique
tags: TAGS

TAGS:  $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	if test -z "$(ETAGS_ARGS)$$tags$$unique"; then :; else \
	  test -n "$$unique" || unique=$$empty_fix; \
	  $(ETAGS) $(ETAGSFLAGS) $(AM_ETAGSFLAGS) $(ETAGS_ARGS) \
	    $$tags $$unique; \
	fi
ctags: CTAGS
CTAGS:  $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	test -z "$(CTAGS_ARGS)$$tags$$unique" \
	  || $(CTAGS) $(CTAGSFLAGS) $(AM_CTAGSFLAGS) $(CTAGS_ARGS) \
	     $$tags $$unique

GTAGS:
	here=`$(am__cd) $(top_builddir) && pwd` \
	  && cd $(top_srcdir) \
	  && gtags -i $(GTAGS_ARGS) $$here

distclean-tags:
	-rm -f TAGS ID GTAGS GRTAGS GSYMS GPATH tags

distdir: $(DISTFILES)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
check-am: all-am
	$(MAKE) $(AM_MAKEFLAGS) $(check_PROGRAMS)
check: check-am
all-am: Makefile
installdirs:
install: install-am
install-exec: install-exec-am
install-data: install-data-am
uninstall: uninstall-am

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-am
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-am

clean-am: clean-checkPROGRAMS clean-generic clean-libtool \
	mostlyclean-am

distclean: distclean-am
	-rm -rf ./$(DEPDIR)
	-rm -f Makefile
distclean-am: clean-am distclean-compile distclean-generic \
	distclean-tags

dvi: dvi-am

dvi-am:

html: html-am

info: info-am

info-am:

install-data-am:

install-dvi: install-dvi-am

install-exec-am:

install-html: install-html-am

install-info: install-info-am

install-man:

install-pdf: install-pdf-am

install-ps: install-ps-am

installcheck-am:

maintainer-clean: maintainer-clean-am
	-rm -rf ./$(DEPDIR)
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-am

mostlyclean-am: mostlyclean-compile mostlyclean-generic \
	mostlyclean-libtool

pdf: pdf-am

pdf-am:

ps: ps-am

ps-am:

uninstall-am:

.MAKE: install-am install-strip

.PHONY: CTAGS GTAGS all all-am check check-am clean \
	clean-checkPROGRAMS clean-generic clean-libtool ctags \
	distclean distclean-compile distclean-generic \
	distclean-libtool distclean-tags distdir dvi dvi-am html \
	html-am info info-am install install-am install-data \
	install-data-am install-dvi install-dvi-am install-exec \
	install-exec-am install-html install-html-am install-info \
	install-info-am install-man install-pdf install-pdf-am \
	install-ps install-ps-am install-strip installcheck \
	installcheck-am installdirs maintainer-clean \
	maintainer-clean-generic mostlyclean mostlyclean-compile \
	mostlyclean-generic mostlyclean-libtool pdf pdf-am ps ps-am \
	tags uninstall uninstall-am

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










FC++-1.0/test/tester.cpp



FC++-1.0/test/tester.cpp


// Test file for the fuel cell model







#include <iostream>



#include <gsl/gsl_complex.h>



#include "fuelcell.h"



#include "lognormal.h"







using namespace std;







int main()



{



    double i1, i2 ;



    Fuelcell myCell ;



    gsl_complex Z ;



    



    i1 = 0.0 ;



    i2  = 1.0 ;



    



    cout << "Fuelcell test" <<endl ;



    cout << "Voltage for no current (only crossover): " << myCell.Voltage( i1 ) << " V" << endl ;



    cout << "Voltage for 100 A/m²: " << myCell.Voltage( i2 ) << " V" << endl << endl ;



    



    cout << "Implicit loop test" << endl;



    cout << "The current for 0.5 volts is: " << myCell.CurrentDensity( 0.5 ) << endl ;



    cout << "And the short-circuit current is: " << myCell.CurrentDensity( 0.0 ) << endl ;



    cout << "The cathodic limiting current is: " << myCell.GetCathode().CurrentLimit() << endl << endl ;



    



    Z = myCell.Impedance( 20.0, 0.8 ) ;



    



    cout << "The impedance at 0.8 volts, 20 rad/s is ( " << GSL_REAL( Z ) << ", ";



    cout << GSL_IMAG(Z) << "i) Ω." << endl << endl ;



    



    cout << "The cathodic capacitance is " << myCell.GetCathode().GetC() << " F/m²." << endl ;



    myCell.GetCathode().SetC( 2 * myCell.GetCathode().GetC() ) ;



    cout << "It has now been doubled to " << myCell.GetCathode().GetC() << " F/m²." << endl << endl ;



    



    cout << "The cell is now at " << myCell.GetT() << " K." << endl ;



    myCell.SetT( 450.0 ) ;



    cout << "The cell is now at " << myCell.GetT() << " K." << endl << endl ;



    myCell.SetT( 400.0 ) ;







    LogNormal layer = myCell.GetCathode().GetLambda();







    double voltage = 0.2;



    cout << "At voltage " << voltage << " V, the current density is ";



    cout  << myCell.CurrentDensity( voltage ) << " A/m², "; 



    cout << "with a layer thickness of " << layer << ".\n";



    



    layer.SetStdDev( layer.GetStdDev() * 5 );



    myCell.GetCathode().SetLambda( layer );



    cout << "With a diffusion layer like " << myCell.GetCathode().GetLambda() << " it is " ;



    cout << myCell.CurrentDensity( voltage ) << " A/m².\n";



    cout << "With no deviation at all it is ";



    layer.SetStdDev( 0.0 );



    myCell.GetCathode().SetLambda( layer );



    cout << myCell.CurrentDensity( voltage ) << " A/m²." << endl ;







    return 0;



}










FC++-1.0/test/testthermo.cpp


#include <iostream>
#include "thermo.h"

using namespace std;

int main ()
{
	double T_C, T, pH2, pO2, pH2O ;

	T_C = 25 ;
	T = 273.15+T_C ;
	pH2 = 100E3;
	pO2 = 21E3;
	pH2O = 5E3;

	cout << "Value: " << thermo::E( T, 101325, 101325, 101325 ) << " volt." << endl ;

	cout << "Partial pressure of vapour in air: " << thermo::VapourPressureInAir(75.5, 300.1) << " pascal." << endl;

	cout << "Partial pressure of water at " << T_C << "°C is " << thermo::P0( T ) << " pascal." << endl ;

	cout << "Enthalpy of water vapour at:" << endl ;
	cout << "\t125 °C: " << thermo::hGas( 273.15+125 ) << endl ;
	cout << "\t150 °C: " << thermo::hGas( 273.15+150 ) << endl ;
	cout << "\t175 °C: " << thermo::hGas( 273.15+175 ) << endl ;
	cout << "\t200 °C: " << thermo::hGas( 273.15+200 ) << endl << endl ;

	cout << "Specifico heat of air at:" << endl ;
	cout << "\t125 °C: " << 0.2*thermo::cp_O2( 273.15+125 ) + 0.8*thermo::cp_N2( 273.15+125 ) << endl ;
	cout << "\t150 °C: " << 0.2*thermo::cp_O2( 273.15+150 ) + 0.8*thermo::cp_N2( 273.15+150 ) << endl ;
	cout << "\t175 °C: " << 0.2*thermo::cp_O2( 273.15+175 ) + 0.8*thermo::cp_N2( 273.15+175 ) << endl ;
	cout << "\t200 °C: " << 0.2*thermo::cp_O2( 273.15+200 ) + 0.8*thermo::cp_N2( 273.15+200 ) << endl ;

	return 0;
}










FC++-1.0/src/Makefile.am


## Process this file with automake to produce Makefile.in

EXTRA_DIST = correlationMatrix.cpp enthalpies.cpp FCtransient.cpp fitmeasure.cpp heatcap.cpp impedance.cpp polariser.cpp polCurve4par.cpp polCurveAir.cpp polCurveT.cpp steadyRegressor.cpp











FC++-1.0/src/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@
VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
subdir = src
DIST_COMMON = $(srcdir)/Makefile.am $(srcdir)/Makefile.in
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = $(top_builddir)/config.h
CONFIG_CLEAN_FILES =
SOURCES =
DIST_SOURCES =
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
EXTRA_DIST = correlationMatrix.cpp enthalpies.cpp FCtransient.cpp fitmeasure.cpp heatcap.cpp impedance.cpp polariser.cpp polCurve4par.cpp polCurveAir.cpp polCurveT.cpp steadyRegressor.cpp
all: all-am

.SUFFIXES:
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  src/Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  src/Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs
tags: TAGS
TAGS:

ctags: CTAGS
CTAGS:


distdir: $(DISTFILES)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
check-am: all-am
check: check-am
all-am: Makefile
installdirs:
install: install-am
install-exec: install-exec-am
install-data: install-data-am
uninstall: uninstall-am

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-am
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-am

clean-am: clean-generic clean-libtool mostlyclean-am

distclean: distclean-am
	-rm -f Makefile
distclean-am: clean-am distclean-generic

dvi: dvi-am

dvi-am:

html: html-am

info: info-am

info-am:

install-data-am:

install-dvi: install-dvi-am

install-exec-am:

install-html: install-html-am

install-info: install-info-am

install-man:

install-pdf: install-pdf-am

install-ps: install-ps-am

installcheck-am:

maintainer-clean: maintainer-clean-am
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-am

mostlyclean-am: mostlyclean-generic mostlyclean-libtool

pdf: pdf-am

pdf-am:

ps: ps-am

ps-am:

uninstall-am:

.MAKE: install-am install-strip

.PHONY: all all-am check check-am clean clean-generic clean-libtool \
	distclean distclean-generic distclean-libtool distdir dvi \
	dvi-am html html-am info info-am install install-am \
	install-data install-data-am install-dvi install-dvi-am \
	install-exec install-exec-am install-html install-html-am \
	install-info install-info-am install-man install-pdf \
	install-pdf-am install-ps install-ps-am install-strip \
	installcheck installcheck-am installdirs maintainer-clean \
	maintainer-clean-generic mostlyclean mostlyclean-generic \
	mostlyclean-libtool pdf pdf-am ps ps-am uninstall uninstall-am

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










FC++-1.0/src/correlationMatrix.cpp


#include <octave/oct.h>
#include <fuelcell.h>
#include <gsl/gsl_vector_double.h>

DEFUN_DLD( correlationMatrix, args, , 
"\t[ C, R, J ] = correlationMatrix( i, V, P )\n\n\
This function calculates the correlation matrix associated with\n\
parameters P for a given data set of the fuel-cell model. It also\n\
provides the vector of residuals and the jacobian.\n\n\
The parameters are:\n\
\tk:\tReaction constant (mol/m²s), for cathode and anode;\n\
\tλ:\tEffective diffusion layer thickness (m), equal to Lτ²/ε where L is\n\
\t\tthe actual thickness, τ the tortuosity and ε the porosity, for anode\n\
\t\tand cathode;\n\
\tσ:\tStandard deviation of the lognormally distributed λ; default is 0;\n\
\tic:\tCrossover current density (A/m²).\n\
\tr:\tInternal resistance (Ωm²) of the fuel cell.\n\
The inputs are:\n\
\ti, V:\tColumn vectors with sampled data, in A/m² and V;\n\
\tP:\tColumn vector of parameters, structured as:\n\
\t\tP = [ kc, λc, σc, ka, λa, σa, ic, r ]'\n\
\t\tif any of these parameters is less than zero, it will not be\n\
\t\tconsidered in the calculation.\n\
The outputs are:\n\
\tC:\tCorrelation matrix of the estimated parameters;\n\
\tR:\tVector of residuals (sample - model);\n\
\tJ:\tJacobian matrix." )
{
	octave_value_list retval;
	const unsigned int totalParameters = 8;

	// Sanity checks
	if ( args.length() != 3 || !args( 0 ).is_real_matrix() || !args( 1 ).is_real_matrix() || !args( 2 ).is_real_matrix() || args( 0 ).length() != args( 1 ).length() || args( 0 ).columns()!=1 || args( 1 ).columns()!=1 || args( 2 ).columns()!=1 || uint( args( 2 ).length() )!=totalParameters )
	{
		error( "You need to provide two real column vectors of the same size for current\n\
			density and voltage, and a parameter vector as specified in the function's\n\
			help section." ) ;
		return retval ;
	}

	ColumnVector iexp = args( 0 ).column_vector_value() ;
	ColumnVector Vexp = args( 1 ).column_vector_value() ;
	ColumnVector parameters = args( 2 ).column_vector_value() ;
	ColumnVector residuals( Vexp.length() ) ;
	unsigned int numberOfParameters=0, i, j ;

	for ( i=0; i < totalParameters ; ++i ) {
		if ( parameters( i ) >= 0 )
			++numberOfParameters ;
	}
	if ( numberOfParameters <= 1 ) {
		error( "At least two parameters must be given for a correlation matrix." ) ;
		return retval ;
	}

	Fuelcell myCell ;
	Matrix correlation( numberOfParameters, numberOfParameters ) ;
	Matrix jacobian( Vexp.length(), numberOfParameters ) ;

	// Allocate gsl vectors
	gsl_vector *gsl_iexp = gsl_vector_alloc( iexp.length() ) ;
	gsl_vector *gsl_Vexp = gsl_vector_alloc( Vexp.length() ) ;
	gsl_vector *gsl_usedParameters = gsl_vector_alloc( totalParameters ) ;
	gsl_vector *gsl_residuals = gsl_vector_alloc( Vexp.length() ) ;
	gsl_matrix *gsl_covariance = gsl_matrix_alloc( numberOfParameters, numberOfParameters ) ;
	gsl_matrix *gsl_jacobian = gsl_matrix_alloc( Vexp.length(), numberOfParameters ) ;

	// Convert input data to GSL vectors
	for ( i=0; i < uint( iexp.length() ); ++i ) 
	{
		gsl_vector_set( gsl_iexp, i, iexp( i ) ) ;
		gsl_vector_set( gsl_Vexp, i, Vexp( i ) ) ;
	}
	// Set which parameters will be used
	for ( i=0; i < totalParameters ; ++i ) {
		if ( parameters( i ) < 0 )
			gsl_vector_set( gsl_usedParameters, i, 0 ) ;
		else {
			gsl_vector_set( gsl_usedParameters, i, 1 ) ;
		}
	}

	// Specify compositions and temperature:
	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1E-3 ).SetH2O( 1E-3 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1E-3 ).SetCO2( 1E-3 ).SetH2O( 1E-3 );

	myCell.SetT( 150.0 + 273.15 ) ;

	// Set parameters
	if ( parameters( 0 ) >= 0.0 )
		myCell.GetCathode().SetK( parameters( 0 ) ) ;
	if ( parameters( 1 ) >= 0.0 )
		myCell.GetCathode().GetLambda().SetMean( parameters( 1 ) ) ;
	if ( parameters( 2 ) >= 0.0 )
		myCell.GetCathode().GetLambda().SetStdDev( parameters( 2 ) ) ;
	if ( parameters( 3 ) >= 0.0 )
		myCell.GetAnode().SetK( parameters( 3 ) ) ;
	if ( parameters( 4 ) >= 0.0 )
		myCell.GetAnode().GetLambda().SetMean( parameters( 4 ) ) ;
	if ( parameters( 5 ) >= 0.0 )
		myCell.GetAnode().GetLambda().SetStdDev( parameters( 5 ) ) ;
	if ( parameters( 6 ) >= 0 )
		myCell.SetCrossover( parameters( 6 ) ) ;
	if ( parameters( 7 ) >= 0 )
		myCell.SetRInt( parameters( 7 ) ) ;

	// Calculate correlation
	myCell.ParameterCorrelation( gsl_iexp, gsl_Vexp, gsl_covariance, gsl_residuals, gsl_usedParameters, numberOfParameters, gsl_jacobian ) ;

	// Calculate standard deviations and correlation matrix
	for ( i=0; i < numberOfParameters; ++i)
	{
		for ( j=0; j < numberOfParameters; ++j)
		{
			correlation(i,j) = gsl_matrix_get( gsl_covariance, i, j ) / ( sqrt( gsl_matrix_get( gsl_covariance, i, i ) ) * ( sqrt( gsl_matrix_get( gsl_covariance, j, j ) ) ) ) ;
		}
	}

	for ( i=0; i < gsl_jacobian->size1; ++i)
	{
		for ( j=0; j < gsl_jacobian->size2; ++j)
		{
			jacobian(i,j) = gsl_matrix_get( gsl_jacobian, i, j ) ;
		}
	}

	for ( i=0; i < gsl_residuals->size ; ++i)
		residuals( i ) = gsl_vector_get( gsl_residuals, i ) ;

	// Freeing up memory
	gsl_vector_free( gsl_iexp ) ;
	gsl_vector_free( gsl_Vexp ) ;
	gsl_vector_free( gsl_residuals ) ;
	gsl_vector_free( gsl_usedParameters ) ;
	gsl_matrix_free( gsl_covariance ) ;
	gsl_matrix_free( gsl_jacobian ) ;

	retval.append( octave_value( correlation ) ) ;
	retval.append( octave_value( residuals ) ) ;
	retval.append( octave_value( jacobian ) ) ;
	return retval ;
}










FC++-1.0/src/enthalpies.cpp


#include <octave/oct.h>
#include <thermo.h>

DEFUN_DLD( enthalpies, args, , "\
\th = enthalpies( T )\n\n\
This function calculates the enthalpies, in J/mol, of oxygen,\n\
hydrogen, water vapour, nitrogen, carbon monoxide and carbon dioxide.\n\
T is a column vector of temperatures in kelvin, h a matrix of \n\
results with each column representing components in the order given\n\
in this description.\n" )
{
	octave_value_list retval;
	
	// Sanity checks
	if ( args.length() != 1 || !args( 0 ).is_real_matrix() || args( 0 ).columns()!=1 )
	{
		error( "You have to provide a column vector for temperatures." ) ;
		return retval ;
	}

	ColumnVector T = args( 0 ).column_vector_value() ;

	Matrix result( T.length(), 6 ) ;

	for ( int i = 0; i < T.length(); ++i )
	{
		result( i, 0 ) = thermo::h_O2( T(i) ) ;
		result( i, 1 ) = thermo::h_H2( T(i) ) ;
		result( i, 2 ) = thermo::h_H2O( T(i) ) ;
		result( i, 3 ) = thermo::h_N2( T(i) ) ;
		result( i, 4 ) = thermo::h_CO( T(i) ) ;
		result( i, 5 ) = thermo::h_CO2( T(i) ) ;
	}

	return octave_value( result ) ;
}











FC++-1.0/src/FCtransient.cpp


#include <octave/oct.h>
#include <gsl/gsl_vector_double.h>
#include <fuelcell.h>

DEFUN_DLD( FCtransient, args, , 
"\t[ V, i ] = FCtransient( t )\n\n\
This function calculates the transient of a fuel cell connected\n\
to a default hardcoded load, with pure oxygen and hydrogen, at\n\
a temperature of 150°C and otherwise default conditions.\n\n\
The function takes a time vector t as an argument.\n\
It returns two vectors, one with the voltage and one with the\n\
currents associated to the given times." )
{
	octave_value_list retval;

	// Sanity checks
	if ( args.length() != 1 || !args( 0 ).is_real_matrix() )
	{
		error( "You need to provide two real vectors of the same size for current \
density and voltage." ) ;
		return retval ;
	}

	ColumnVector times = args( 0 ).column_vector_value() ;
	ColumnVector V ( times.length() ) ;
	ColumnVector I ( times.length() ) ;
	Fuelcell myCell;
	unsigned int i ;
	double it, etaA, etaC, ohm, E ;

	// Allocate gsl vectors
	gsl_vector *gsl_times = gsl_vector_alloc( times.length() ) ;
	gsl_matrix *gsl_eta = gsl_matrix_alloc( times.length(), 2 ) ;

	// Convert data to GSL
	for ( i=0 ; i < uint( times.length() ) ; ++i ) 
		gsl_vector_set( gsl_times, i, times( i ) ) ;

	// Specify compositions and temperature:
	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1.0 ).SetH2O( 1.0 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1.0 ).SetCO2( 1.0 ).SetH2O( 1.0 );

	myCell.SetT( 150.0 + 273.15 ) ;

	// Main call to algorithm
	myCell.Transient( gsl_times, gsl_eta ) ;

	for ( i=0 ; i < gsl_eta->size1 ; ++i )
	{
		// Cathodic overvoltage
		etaC = gsl_matrix_get( gsl_eta, i, 0 ) ;
		// Anodic overvoltage
		etaA = gsl_matrix_get( gsl_eta, i, 1 ) ;
		// Reversible voltage
		E = myCell.ReversibleVoltage( etaA, etaC ) ;
		// Reaction current on cathode
		it = myCell.GetCathode().ReactionCurrent( etaC ) ;
		I(i) = myCell.IntersectionCurrent( times(i), etaA, etaC ) / myCell.GetArea() ;
		// Ohmic overvoltage
		ohm = myCell.GetRInt() * ( I(i) + myCell.GetCrossover() ) ;
		// Overall voltage
		V(i) = E - etaC - etaA - ohm ;	
	}

	//Freeing up memory
	gsl_matrix_free( gsl_eta ) ;
	gsl_vector_free( gsl_times ) ;

	retval.append( octave_value( V ) );
	retval.append( octave_value( I ) ) ;
	return retval ;
}










FC++-1.0/src/fitmeasure.cpp


#include <octave/oct.h>
#include <gsl/gsl_complex.h>
#include <fuelcell.h>
#include <lognormal.h>

DEFUN_DLD( fitmeasure, args, , 
"\tR = fitmeasure( i, V, Θ )\n\n\
This function calculates the residual- of the fuel cell model versus\n\
fuel cell data, given data i (A/m²) and V (V) as column vectors,\n\
and a column vector of parameters Θ.\n\
Parameters Θ:\n\
\t1:\tk, cathode reaction constant\n\
\t2:\tiC, cross-over current density, A/m²\n\
\t3:\tλ,  effective thickness of cathodic diffusion layer*, m\n\
\t4:\tr, internal resistance density, Ω m^2\n\
*: The effective thickness of diffusion layer λ corresponds to Lτ²/ε,\n\
where L is the actual thickness, τ the tortuosity and ε the porosity.\n" )
{
	octave_value_list retval;

	if ( args.length() != 3 ) 
	{
		error( "You must provide three column arguments, i, V, and the parameter vector( k, λ, ic , r)." ) ;
		return retval;
	}
	
	if ( !args( 0 ).is_real_matrix( ) || !args( 1 ).is_real_matrix( ) || !args( 2 ).is_real_matrix( ) || 
		args( 0 ).columns() != 1 || args( 1 ).columns() != 1 || args( 2 ).columns() != 1   )
	{
		error( "Not all arguments are column vectors." ) ;
		return retval;
	}

	if ( args( 0 ).length() != args( 1 ).length()  )
	{
		error( "The first two vectors have different lenghts." ) ;
		return retval;
	}
	
	if ( args( 2 ).length() != 4 )
	{
		error( "The last vector does not have exactly four elements." ) ;
		return retval;
	}

	ColumnVector I( args( 0 ).vector_value( ) ) ;
	ColumnVector V( args( 1 ).vector_value( ) ) ;
	ColumnVector Theta( args( 2 ).vector_value( ) ) ;
	Fuelcell myCell;

// Specify conditions:
	myCell.GetCathode().GetLambda().SetMean( Theta( 2 ) );
	myCell.GetCathode().GetLambda().SetVariance( 0.0 );

	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1.0 ).SetH2O( 1.0 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1.0 ).SetCO2( 1.0 ).SetH2O( 1.0 );

	myCell.SetT( 150.0 + 273.15 ) ;
	myCell.SetCrossover( Theta( 1 ) ) ;

	myCell.GetAnode().SetK( 1.0 );
	myCell.GetCathode().SetK( Theta( 0 ) );

	myCell.SetRInt( Theta( 3 ) );

// Calculate residual vector

	ColumnVector residuals( args( 1 ).length() ) ;

	for ( int counter = 0; counter < I.length(); ++counter )
	{
		residuals( counter ) = V( counter ) - myCell.Voltage( I( counter ) );
	}

	return octave_value( residuals ) ;
}










FC++-1.0/src/heatcap.cpp


#include <octave/oct.h>
#include <thermo.h>

DEFUN_DLD( heatcap, args, , "\
\tcp = heatcap( T )\n\n\
This function calculates the heat capacities, in J/molK, of oxygen,\n\
hydrogen, water vapour, nitrogen, carbon monoxide and carbon dioxide.\n\
T is a column vector of temperatures in kelvin, cp a matrix of \n\
results with each column representing components in the order given\n\
in this description.\n" )
{
	octave_value_list retval;
	
	// Sanity checks
	if ( args.length() != 1 || !args( 0 ).is_real_matrix() || args( 0 ).columns()!=1 )
	{
		error( "You have to provide a column vector for temperatures." ) ;
		return retval ;
	}

	ColumnVector T = args( 0 ).column_vector_value() ;

	Matrix result( T.length(), 6 ) ;

	for ( int i = 0; i < T.length(); ++i )
	{
		result( i, 0 ) = thermo::cp_O2( T(i) ) ;
		result( i, 1 ) = thermo::cp_H2( T(i) ) ;
		result( i, 2 ) = thermo::cp_H2O( T(i) ) ;
		result( i, 3 ) = thermo::cp_N2( T(i) ) ;
		result( i, 4 ) = thermo::cp_CO( T(i) ) ;
		result( i, 5 ) = thermo::cp_CO2( T(i) ) ;
	}

	return  octave_value( result ) ;

}










FC++-1.0/src/impedance.cpp



FC++-1.0/src/impedance.cpp


/**



 * This file is a function for Octave



 * that calculates the impedance of a



 * fuel cell, given the parameters Theta



 * and the variables X.



 */







#include <octave/oct.h>



#include <gsl/gsl_complex.h>



#include <fuelcell.h>







DEFUN_DLD( impedance, args, , 



"\tZ = impedance( X, Θ )\n\n\



This function calculates the values of impedance of a fuel cell,\n\



given a matrix of variables X and a column vector of parameters Θ.\n\



The X matrix is ordered so that each set of values is placed on a row.\n\n\



Variables X (column index):\n\



\t1:\tω, frequency, rad/s\n\



\t2:\tV, voltage, V\n\



\t3:\tT, temperature, K\n\



\t4:\tpH2, hydrogen partial pressure, Pa\n\



\t5:\tpCO, carbon monoxide partial pressure, Pa\n\



\t6:\tpCO2, carbon dioxide partial pressure, Pa\n\



\t7:\tpH2O water partial pressure (anode), Pa\n\



\t8:\tpO2, oxygen partial pressure, Pa\n\



\t9:\tpN2, nitrogen partial pressure, Pa\n\



\t10:\tpH2O, water partial pressure (cathode), Pa\n\n\



Parameters Theta:\n\



\t1:\tka, anode reaction constant\n\



\t2:\tkc, cathode reaction constant\n\



\t3:\tRi, internal resistance density, Ω m²\n\



\t4:\tiC, cross-over current density, A/m²\n\



\t5:\tCa, anodic capacitance, F/m²\n\



\t6:\tCc, cathodic capacitance, F/m²\n\



\t7:\tλ,  effective thickness of cathodic diffusion layer*, m\n\



\t8:\tLext, external inductance**, H.\n\n\



*: The effective thickness of diffusion layer lambda corresponds to L×τ²ε,\n\



where L is the actual thickness, Tau the tortuosity and eps the porosity.\n\



The anodic diffusion layer is assumed to be unimportant.\n\



**: The external wiring's inductance is necessary to explain the \"tail\"\n\



in the impedance measurement. It can be safely set to zero." )



{



    octave_value_list retval;



    int nargin = args.length ();



    



    if ( nargin != 2 ) 



    {



        error( "You must provide two arguments, X and Θ." ) ;



        return retval;



    }



    



    if ( !args( 0 ).is_real_matrix( ) || args( 0 ).columns( ) != 10 )



    {



        error( "The X matrix is not acceptable." ) ;



        return retval;



    }



    



    if ( !args( 1 ).is_real_matrix( ) || args( 1 ).length( ) != 8 )



    {



        error( "The Θ vector is not acceptable." ) ;



        return retval;



    }



    



    Matrix X( args( 0 ).matrix_value( ) ) ;



    ColumnVector Theta( args( 1 ).vector_value( ) ) ;



    



    double Lext ;



    Fuelcell myCell ;



    gsl_complex Z_gsl ;



    ComplexColumnVector Z( X.rows() ) ;



    int counter ;



    



    // Assigning parameters to Fuelcell instance



    myCell.GetAnode().SetK( Theta( 0 ) )->SetC( Theta( 4 ) ) ;



    myCell.GetCathode().SetK( Theta( 1 ) )->SetC( Theta( 5 ) )->SetLambda( Theta( 6 ) ) ;



    myCell.SetRInt( Theta( 2 ) ).SetCrossover( Theta( 3 ) );



    Lext = Theta( 7 ) ;



    



    // Assigning variables to Fuelcell instance for every 



    // row of X, extracting the Impedance and placing it in



    // the Z vector.







    for ( counter = 0; counter < X.rows( ) ; ++counter )



    {



        myCell.SetT( X( counter, 2 ) ) ;



        myCell.GetAnode().SetH2( X( counter, 3 ) ).SetCO( X( counter, 4 ) ).SetCO2( X( counter, 5 ) ).SetH2O( X( counter, 6 ) ) ;



        myCell.GetCathode().SetO2( X( counter, 7 ) ).SetN2( X( counter, 8 ) ).SetH2O( X( counter, 9 ) ) ;







        Z_gsl = myCell.Impedance( X( counter, 0 ), X( counter, 1 ) ) ;



    



        Complex temp( GSL_REAL( Z_gsl ), GSL_IMAG( Z_gsl ) + Lext * X( counter, 0 ) ) ;



        Z( counter ) = temp ;



    }



    



    return octave_value( Z ) ;



}










FC++-1.0/src/polariser.cpp



FC++-1.0/src/polariser.cpp


/**



 * Command-line generator of polarisation curves



 */







#include <iostream>



#include <fstream>



#include <stdlib.h>



#include <string>



#include <fuelcell.h>



#include <lognormal.h>







using namespace std;







int main(int argc, char **argv)



{



    double factor;



    int counter;



    int steps = 2000;   // >= 2!    



    int i=0;



    Fuelcell myCell;



    LogNormal layer;



    layer = myCell.GetCathode().GetLambda();



    string plotCommand( "\nplot(" ) ;







    // Specify compositions and temperature:



    myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1.0 ).SetH2O( 1.0 );



    myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1.0 ).SetCO2( 1.0 ).SetH2O( 1.0 );







    myCell.SetT( 150.0 + 273.15 ) ;







    ofstream fout( "data.m" ) ;







    fout << "#!/usr/bin/octave -q\n";



    fout << "## Original layer thickness: " << layer << endl ;







    for (counter = 1; counter < argc; ++counter)



    {



        factor = atof( argv[counter] );



        layer.SetStdDev( layer.GetMean() * factor );



        myCell.GetCathode().SetLambda( layer ) ;



        char temp[30];



        sprintf( temp, "i%d,V%d,';%.2f cm;',", counter, counter, layer.GetStdDev()*100 ) ;



        plotCommand.append( temp );







        double maxCurrent = myCell.CurrentDensity( 0.0 );







        fout << "## Layer thickness: " << layer ;



        fout << "For Octave: a=exp(" << layer.GetMuNormal() << "), v=" << layer.GetVarianceNormal() << endl ;







        fout << "d" << counter << "=" << layer.GetStdDev() << " ;" << endl ;



        fout << "a" << counter << "=exp(" << layer.GetMuNormal() << ") ;" << endl ;



        fout << "v" << counter << "=" << layer.GetVarianceNormal() << " ;" << endl ;







        fout << "\ni" << counter << " = [" << endl ;



        for ( i=0; i <= steps; ++i )



            fout << maxCurrent * i / steps << endl ;



        fout << "];\n";







        fout << "V" << counter << " = [" << endl ;



        for ( i=0; i <= steps; ++i )



            fout << myCell.Voltage( maxCurrent * i / steps ) << endl ;



        fout << "];\n";







/*      fout << "etaC" << counter << " = [";



        for ( i=0; i <= steps; ++i )



            fout << myCell.CathodicOvervoltage( maxCurrent * i / steps ) << " ";



        fout << "]';\n";







        fout << "etaA" << counter << " = [";



        for ( i=0; i <= steps; ++i )



            fout << myCell.AnodicOvervoltage( maxCurrent * i / steps ) << " ";



        fout << "]';\n";







        fout << "Ohm" << counter << " = [";



        for ( i=0; i <= steps; ++i )



            fout << myCell.OhmicOvervoltage( maxCurrent * i / steps ) << " ";



        fout << "]';\n";



*/



        cout << "Completed iteration #" << counter << endl;



    }







    plotCommand.erase(plotCommand.length()-1);  // Chop last comma



    plotCommand.append( ");\n" ) ;







    // Take out zero entries



    for (counter = 1; counter < argc; ++counter)



    {



        fout << "index=find(V" << counter << "==0);" << endl;



        fout << "V" << counter << "=V" << counter << "(1:min(index));" << endl;



        fout << "i" << counter << "=i" << counter << "(1:min(index));" << endl;



        // And similar ones for etas and other ones.



    }



/*



    fout << plotCommand ;



    fout << "title( \"Polarisation curves of a PBI fuel cell\\nWith different standard deviations for the layer thickness\" )\n" ;



    fout << "xlabel( \"Current density, A m^{-2}\" )\n" ;



    fout << "ylabel( \"Voltage, V\" )\n" ;



    fout << "grid( \"on\" )\n" ;



*/



    fout << endl << endl;



    // Regression



    for (counter = 1; counter < argc; ++counter)



    {



        fout << "[P"<< counter << ", S" << counter << ", C" << counter << ", R" << counter;



        fout << "]=steadyRegressor(i" << counter << ",V"<< counter << ");" << endl ;



    }







    // Parameters and deviations



    fout << "L=" << layer.GetMean() << " ;" << endl ;







    string parameterString( "P=[ " ) ;



    string deviationString( "S=[ " ) ;



    string correlationString( "C=[ " ) ;



    string layerdeviationString( "D=[ " ) ;



    for (counter = 1; counter < argc; ++counter)



    {



        char temp[5];



        sprintf( temp, "P%d, ", counter ) ;



        parameterString.append( temp );







        sprintf( temp, "S%d, ", counter ) ;



        deviationString.append( temp );







        sprintf( temp, "c%d, ", counter ) ;



        correlationString.append( temp );







        sprintf( temp, "d%d, ", counter ) ;



        layerdeviationString.append( temp );







        // Correlations



        fout << "c" << counter << "=[C" << counter << "(1,2) C" << counter << "(1,3) C" << counter << "(1,4) C" << counter << "(2,3) C" << counter << "(2,4) C" << counter << "(3,4)]';" << endl ; 



    }







    parameterString.append( "];" );



    deviationString.append( "];" );



    correlationString.append( "];" );



    layerdeviationString.append( "];" );







    fout << endl << parameterString << endl ;



    fout << deviationString << endl ;



    fout << correlationString << endl ;



//  fout << layerdeviationString << endl ;







    fout.close();







    return 0;



}










FC++-1.0/src/polCurve4par.cpp


#include <octave/oct.h>
#include <gsl/gsl_complex.h>
#include <fuelcell.h>

DEFUN_DLD( polCurve4par, args, , 
"\tC = polCurve4par( k, ic, λ, r )\n\n\
This function calculates the polarisation curve, in the form of\n\
a two-column matrix C, whose first column is current density in A/m²\n\
and the second voltage in volt, for the values of four parameters:\n\
\t1:\tk, cathode reaction constant\n\
\t2:\tic, cross-over current density, A/m²\n\
\t3:\tλ, effective thickness of cathodic diffusion layer*, m\n\
\t4:\tr, internal resistance, Ω m²\n\n\
*: The effective thickness of diffusion layer λ corresponds to Lτ²/ε,\n\
where L is the actual thickness, τ the tortuosity and ε the porosity.\n" )
{
	octave_value_list retval;
	
	if ( !args( 0 ).is_real_scalar( ) || !args( 1 ).is_real_scalar( ) || !args( 2 ).is_real_scalar( ) || !args( 3 ).is_real_scalar( ))
	{
		error( "Some of the argument is not a scalar." ) ;
		return retval;
	}

	double k( args( 0 ).scalar_value( ) ) ;
	double ic( args( 1 ).scalar_value( ) ) ;
	double lambda( args( 2 ).scalar_value( ) ) ;
	double r( args( 3 ).scalar_value( ) ) ;
	Fuelcell myCell;
	double maxCurrent;
	int steps = 3000;
	Matrix C( steps, 2 );
	ColumnVector I( steps );
	ColumnVector V( steps );

	if ( k <= 0.0 || ic < 0.0 || lambda <= 0.0 || r < 0.0 )
	{
		error( "Some arguments have negative or zero values." ) ;
		return retval;
	}

// Specify conditions:
	myCell.GetCathode().GetLambda().SetVariance( 0.0 ).SetMean( lambda );
	myCell.GetAnode().GetLambda().SetVariance( 0.0 ).SetMean( lambda );

	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1.0 ).SetH2O( 1.0 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1.0 ).SetCO2( 1.0 ).SetH2O( 1.0 );

	myCell.SetT( 150.0 + 273.15 ).SetCrossover( ic ).SetRInt( r );

	myCell.GetAnode().SetK( 1.0 );
	myCell.GetCathode().SetK( k );

	maxCurrent = myCell.CurrentDensity( 0.0 );

	for ( int i=0; i < steps; ++i )
	{
		I( i ) = maxCurrent * i / ( steps - 1 ) ;
		V( i ) = myCell.Voltage( I( i ) ) ;
	}

	C.insert(I, 0, 0);
	C.insert(V, 0, 1);
	return octave_value( C ) ;
}










FC++-1.0/src/polCurveAir.cpp


#include <iostream>
#include <octave/oct.h>
#include <gsl/gsl_complex.h>
#include <fuelcell.h>

DEFUN_DLD( polCurveAir, args, , 
"\t[i, V] = polarisationCurveAir( r [, n] )\n\n\
This function calculates the polarisation curve, as current in A/m² and\n\
voltage in V, for a fuel cell with standard conditions.\n\
The argument r indicates the percentage of reaction of the entering\n\
oxygen. An optional third argument is the number of points n: if it is not\n\
specified, the default value n=250 will be assumed.\n\n" )
{
	octave_value_list retval;
	
	unsigned int N ;
	unsigned int i ;
	double reaction = 0.0 ;
	const unsigned int default_N = 250 ;
	const double pH2O_0 = 870 ;
	const double xO2_0 = 0.2 ;
	const double pO2_0 = (101325-pH2O_0)*xO2_0;
	const double pN2_0 = (101325-pH2O_0)*(1-xO2_0);

	if ( args(0).is_real_scalar() && args(0).scalar_value() >= 0 && args(0).scalar_value() < 100 )
		reaction = args(0).scalar_value() ;
	else {
		error( "Invalid reaction progress percentage." ) ;
		return retval ;
	}

	if ( args.length() > 1 && args(1).is_real_scalar() && args(1).scalar_value() >= 2 )
	{
		N = args(1).uint_value() ;
	} else {
		N = default_N ;
	}

	const double k = 115.7E-6 ;
	const double ic = 33.63 ;
	const double lambda = 25.82E-3 ;
	const double r = 26.07E-6 ;

	Fuelcell myCell ;
	ColumnVector I( N ) ;
	ColumnVector V( N ) ;

// Specify conditions:
	myCell.GetCathode().SetO2( pO2_0*(1-reaction/100) / (1+xO2_0*reaction/100) ) ;
	myCell.GetCathode().SetN2( pN2_0 / (1+xO2_0*reaction/100) ) ;
	myCell.GetCathode().SetH2O( (pH2O_0+pO2_0*2*reaction/100) / (1+xO2_0*reaction/100) ) ;
	myCell.GetAnode().SetH2( 101325 ).SetCO( 0 ).SetCO2( 0 ).SetH2O( 0 ) ;

	myCell.GetCathode().SetLambda( lambda ) ;
	myCell.SetT( 150.0 + 273.15 ).SetCrossover( ic ).SetRInt( r );
	myCell.GetAnode().SetK( 1E3 );	// So large anodic overvoltage is negligible
	myCell.GetCathode().SetK( k );

	const double maxCurrent = myCell.CurrentDensity( 0.0 );

	for ( i=0; i < N; ++i )
	{
		I( i ) = maxCurrent * i / ( N - 1 ) ;

		V( i ) = myCell.Voltage( I( i ) ) ;
	}

	retval.append( octave_value( I ) ) ;
	retval.append( octave_value( V ) ) ;

	return retval ;
}










FC++-1.0/src/polCurveT.cpp


#include <octave/oct.h>
#include <fuelcell.h>

DEFUN_DLD( polCurveT, args, , 
"\t[i, V] = polCurveT ( T )\n\n\
This function calculates the polarisation curve (with current density\n\
in A/m² and voltage in volt), for the values of temperature T in kelvin.\n" )
{
	octave_value_list retval;

	if ( !args( 0 ).is_real_scalar( ) )
	{
		error( "The argument is not a real scalar." ) ;
		return retval;
	}

	double T( args( 0 ).scalar_value( ) ) ;

	if ( T <= 0.0 )
	{
		error( "Negative or zero temperatures are not acceptable." ) ;
		return retval;
	}

	Fuelcell myCell;
	double maxCurrent;
	int steps = 3000;
	ColumnVector I( steps );
	ColumnVector V( steps );

	// Specify conditions:
	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1.0 ).SetH2O( 1.0 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1.0 ).SetCO2( 1.0 ).SetH2O( 1.0 );

	myCell.SetT( T ) ;

	maxCurrent = myCell.CurrentDensity( 0.0 );

	for ( int i=0; i < steps; ++i )
	{
		I( i ) = maxCurrent * i / ( steps - 1 ) ;
		V( i ) = myCell.Voltage( I( i ) ) ;
	}

	retval.append( octave_value( I ) ) ;
	retval.append( octave_value( V ) ) ;
	return retval ;
}










FC++-1.0/src/steadyRegressor.cpp


#include <octave/oct.h>
#include <gsl/gsl_vector_double.h>
#include <fuelcell.h>

DEFUN_DLD( steadyRegressor, args, , 
"\t[ E, S, C, R ] = steadyRegressor( i, V (, P (, D ) ) )\n\n\
This function performs a parameter regression to find a given set of\n\
parameters for a fuel cell, their standard deviation, their correlation\n\
matrix and the residuals.\n\n\
The estimated parameters are:\n\
\tk:\tReaction constant (mol/m²s), for cathode and anode;\n\
\tλ:\tEffective diffusion layer thickness (m), equal to L×τ²ε where L is\n\
\t\tthe actual thickness, τ the tortuosity and ε the porosity, for anode\n\
\t\tand cathode;\n\
\tσ:\tStandard deviation of the lognormally distributed lambda; default is 0;\n\
\tic:\tCrossover current density (A/m²).\n\
\tr:\tInternal resistance (Ω m²) of the fuel cell.\n\
The inputs are:\n\
\ti, V:\tColumn vectors with sampled data, in A/m² and V;\n\
\tP:\tColumn vector to specify which parameters to estimate.\n\
\t\tP = [ kc, λc, σc, ka, λa, σa, ic, r ]' ;\n\
\t\tTo indicate a parameter has to be estimated, set it to a non-zero\n\
\t\tvalue. Otherwise, set to 0 to assume the default value as true.\n\
\t\tIf P is not specified or malformed, it will be assumed that\n\
\t\tP = [ 1, 1, 0, 0, 0, 0, 1, 1 ]'\n\
\tD:\tColumn vector to specify the default values of the corresponding\n\
\t\tvariable, arranged in the same way as P above. If the parameter is\n\
\t\tto be estimated, the value is used as a starting point. Otherwise,\n\
\t\tit is assumed to be the exact value. Set to a negative value to\n\
\t\taccept the defaults of the program. Reaction constants cannot be set\n\
\t\tto zero.\n\
The outputs are:\n\
\tE:\tVector of estimated parameters;\n\
\tS:\tStandard deviations of the estimated parameters;\n\
\tC:\tCorrelation matrix of the estimated parameters;\n\
\tR:\tVector of residuals (sample - model)." )
{
	octave_value_list retval;
	const int totalParameters = 8;

	// Sanity checks
	if ( args.length() < 2 || args.length() > 4 || !args( 0 ).is_real_matrix() || !args( 1 ).is_real_matrix() || ( args( 0 ).length() != args( 1 ).length() ) || args( 0 ).columns()!=1 || args( 1 ).columns()!=1 )
	{
		error( "You need to provide two real column vectors of the same size for current density and voltage." ) ;
		return retval ;
	}

	ColumnVector iexp = args( 0 ).column_vector_value() ;
	ColumnVector Vexp = args( 1 ).column_vector_value() ;
	ColumnVector residuals( Vexp.length() ) ;
	ColumnVector whichParameters( totalParameters, 0.0 ) ;	// Initialise to vector of 8 zeroes
	ColumnVector initialValues( totalParameters, -1 ) ;	// Initialise to vector of 8 negative values
	Fuelcell myCell ;
	int numberOfParameters, i, j ;
	unsigned int ui ;

	// Sanity checks on parameter vector
	if ( args.length() >= 3 && args( 2 ).is_real_matrix() && args( 2 ).columns()==1 && args( 2 ).length()==totalParameters )
	{
		whichParameters = args( 2 ).column_vector_value() ;
	} else {	// Assume defaults in case of bad or no vector.
		if ( args.length() == 3 )
			error( "Vector P does not comply with specifications. Assuming defaults." ) ;
		whichParameters( 0 ) = 1 ;
		whichParameters( 1 ) = 1 ;
		whichParameters( 6 ) = 1 ;
		whichParameters( 7 ) = 1 ;
	}
	// Count nonzero elements
	for ( i=0, numberOfParameters=0 ; i < totalParameters ; ++i )
	{
		if ( whichParameters( i ) != 0 )
			++numberOfParameters;
	}
	if (numberOfParameters==0)
	{
		error("No parameters to regress for.");
		return retval;
	}

	if ( args.length() == 4 && args( 3 ).is_real_matrix() && args( 3 ).columns()==1 && args( 3 ).length()==totalParameters )
	{
		initialValues = args( 3 ).column_vector_value() ;
		if ( initialValues( 0 ) > 0 )
			myCell.GetCathode().SetK( initialValues( 0 ) ) ;
		if ( initialValues( 1 ) >= 0 )
			myCell.GetCathode().GetLambda().SetMean( initialValues( 1 ) ) ;
		if ( initialValues( 2 ) >= 0 )
			myCell.GetCathode().GetLambda().SetStdDev( initialValues( 2 ) ) ;
		if ( initialValues( 3 ) > 0 )
			myCell.GetAnode().SetK( initialValues( 3 ) ) ;
		if ( initialValues( 4 ) >= 0 )
			myCell.GetAnode().GetLambda().SetMean( initialValues( 4 ) ) ;
		if ( initialValues( 5 ) >= 0 )
			myCell.GetAnode().GetLambda().SetStdDev( initialValues( 5 ) ) ;
		if ( initialValues( 6 ) >= 0 )
			myCell.SetCrossover( initialValues( 6 ) ) ;
		if ( initialValues( 7 ) >= 0 )
			myCell.SetRInt( initialValues( 7 ) ) ;
	} else if( args.length() == 4 ) {
		error( "Vector D does not comply with specifications. Assuming defaults." ) ;
	}

	ColumnVector solution( numberOfParameters ) ;
	ColumnVector standardDeviation( numberOfParameters ) ;
	Matrix correlation( numberOfParameters, numberOfParameters ) ;

	// Allocate gsl vectors
	gsl_vector *gsl_iexp = gsl_vector_alloc( iexp.length() ) ;
	gsl_vector *gsl_Vexp = gsl_vector_alloc( Vexp.length() ) ;
	gsl_vector *gsl_whichParameters = gsl_vector_alloc( totalParameters ) ;
	gsl_vector *gsl_residuals = gsl_vector_alloc( Vexp.length() ) ;
	gsl_vector *gsl_solution = gsl_vector_alloc( numberOfParameters ) ;
	gsl_matrix *gsl_covariance = gsl_matrix_alloc( numberOfParameters, numberOfParameters ) ;

	// Convert input data to GSL vectors
	for ( i=0; i < iexp.length(); ++i ) 
	{
		gsl_vector_set( gsl_iexp, i, iexp( i ) ) ;
		gsl_vector_set( gsl_Vexp, i, Vexp( i ) ) ;
	}
	for ( i=0; i < totalParameters ; ++i ) 
		gsl_vector_set( gsl_whichParameters, i, whichParameters( i ) ) ;

	// Specify compositions and temperature:
	myCell.GetCathode().SetO2( 101325.0 ).SetN2( 1E-3 ).SetH2O( 1E-3 );
	myCell.GetAnode().SetH2( 101325.0 ).SetCO( 1E-3 ).SetCO2( 1E-3 ).SetH2O( 1E-3 );

	myCell.SetT( 150.0 + 273.15 ) ;


	// Set first guess
	i = 0 ;
	if ( whichParameters( 0 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetCathode().GetK() ) ;
		++i ;
	}
	if ( whichParameters( 1 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetCathode().GetLambda().GetMean() ) ;
		++i ;
	}
	if ( whichParameters( 2 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetCathode().GetLambda().GetStdDev() ) ;
		++i ;
	}
	if ( whichParameters( 3 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetAnode().GetK() ) ;
		++i ;
	}
	if ( whichParameters( 4 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetAnode().GetLambda().GetMean() ) ;
		++i ;
	}
	if ( whichParameters( 5 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetAnode().GetLambda().GetStdDev() ) ;
		++i ;
	}
	if ( whichParameters( 6 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetCrossover() ) ;
		++i ;
	}
	if ( whichParameters( 7 ) != 0 )
	{
		gsl_vector_set( gsl_solution, i, myCell.GetRInt() ) ;
		++i ;
	}

	// Call to regression algorithm
	myCell.ParameterRegression( gsl_solution, gsl_iexp, gsl_Vexp, gsl_covariance, gsl_residuals, gsl_whichParameters ) ;

	// Output postprocessing
	for ( ui=0; ui < gsl_solution->size ; ++ui)
		solution( ui ) = gsl_vector_get( gsl_solution, ui ) ;
	
	// Calculate standard deviations and correlation matrix
	for ( i=0; i<numberOfParameters; ++i)
	{
		standardDeviation( i ) = sqrt( gsl_matrix_get( gsl_covariance, i, i ) ) ;

		for ( j=0; j<numberOfParameters; ++j)
		{
			correlation(i,j) = gsl_matrix_get( gsl_covariance, i, j ) / ( sqrt( gsl_matrix_get( gsl_covariance, i, i ) ) * ( sqrt( gsl_matrix_get( gsl_covariance, j, j ) ) ) ) ;
		}
	}

	for ( ui=0; ui < gsl_residuals->size ; ++ui)
		residuals( ui ) = gsl_vector_get( gsl_residuals, ui ) ;

	// Freeing up memory
	gsl_vector_free( gsl_iexp ) ;
	gsl_vector_free( gsl_Vexp ) ;
	gsl_vector_free( gsl_solution ) ;
	gsl_vector_free( gsl_residuals ) ;
	gsl_vector_free( gsl_whichParameters ) ;
	gsl_matrix_free( gsl_covariance ) ;

	retval.append( octave_value( solution ) ) ;
	retval.append( octave_value( standardDeviation ) ) ;
	retval.append( octave_value( correlation ) ) ;
	retval.append( octave_value( residuals ) ) ;
	return retval ;
}










FC++-1.0/matlab/Makefile.am


## Process this file with automake to produce Makefile.in

SUBDIRS = drive

EXTRA_DIST = cellNEDC.mat cellTestRig.mdl E0.m enthalpies_cathode.m enthalpies_anode.m \
		feedbackTestRig.mdl fuelCellCO.mdl Hinf_converter.m Hinf_batch.m \
		linearized.mdl Loads.mdl nonlinear.mdl nonlinearTestRig.mdl \
		PBI.mdl PBItotal.mdl pH2control.mdl plotpower.m slider.mdl \
		slider_approx.mdl sliderTestRig.mdl ThetaCO.m xO2control.mdl \
		Tcontrol.mdl











FC++-1.0/matlab/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@
VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
subdir = matlab
DIST_COMMON = $(srcdir)/Makefile.am $(srcdir)/Makefile.in
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = $(top_builddir)/config.h
CONFIG_CLEAN_FILES =
SOURCES =
DIST_SOURCES =
RECURSIVE_TARGETS = all-recursive check-recursive dvi-recursive \
	html-recursive info-recursive install-data-recursive \
	install-dvi-recursive install-exec-recursive \
	install-html-recursive install-info-recursive \
	install-pdf-recursive install-ps-recursive install-recursive \
	installcheck-recursive installdirs-recursive pdf-recursive \
	ps-recursive uninstall-recursive
RECURSIVE_CLEAN_TARGETS = mostlyclean-recursive clean-recursive	\
  distclean-recursive maintainer-clean-recursive
ETAGS = etags
CTAGS = ctags
DIST_SUBDIRS = $(SUBDIRS)
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
SUBDIRS = drive
EXTRA_DIST = cellNEDC.mat cellTestRig.mdl E0.m enthalpies_cathode.m enthalpies_anode.m \
		feedbackTestRig.mdl fuelCellCO.mdl Hinf_converter.m Hinf_batch.m \
		linearized.mdl Loads.mdl nonlinear.mdl nonlinearTestRig.mdl \
		PBI.mdl PBItotal.mdl pH2control.mdl plotpower.m slider.mdl \
		slider_approx.mdl sliderTestRig.mdl ThetaCO.m xO2control.mdl \
		Tcontrol.mdl

all: all-recursive

.SUFFIXES:
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  matlab/Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  matlab/Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs

# This directory's subdirectories are mostly independent; you can cd
# into them and run `make' without going through this Makefile.
# To change the values of `make' variables: instead of editing Makefiles,
# (1) if the variable is set in `config.status', edit `config.status'
#     (which will cause the Makefiles to be regenerated when you run `make');
# (2) otherwise, pass the desired values on the `make' command line.
$(RECURSIVE_TARGETS):
	@failcom='exit 1'; \
	for f in x $$MAKEFLAGS; do \
	  case $$f in \
	    *=* | --[!k]*);; \
	    *k*) failcom='fail=yes';; \
	  esac; \
	done; \
	dot_seen=no; \
	target=`echo $@ | sed s/-recursive//`; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    dot_seen=yes; \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	  || eval $$failcom; \
	done; \
	if test "$$dot_seen" = "no"; then \
	  $(MAKE) $(AM_MAKEFLAGS) "$$target-am" || exit 1; \
	fi; test -z "$$fail"

$(RECURSIVE_CLEAN_TARGETS):
	@failcom='exit 1'; \
	for f in x $$MAKEFLAGS; do \
	  case $$f in \
	    *=* | --[!k]*);; \
	    *k*) failcom='fail=yes';; \
	  esac; \
	done; \
	dot_seen=no; \
	case "$@" in \
	  distclean-* | maintainer-clean-*) list='$(DIST_SUBDIRS)' ;; \
	  *) list='$(SUBDIRS)' ;; \
	esac; \
	rev=''; for subdir in $$list; do \
	  if test "$$subdir" = "."; then :; else \
	    rev="$$subdir $$rev"; \
	  fi; \
	done; \
	rev="$$rev ."; \
	target=`echo $@ | sed s/-recursive//`; \
	for subdir in $$rev; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	  || eval $$failcom; \
	done && test -z "$$fail"
tags-recursive:
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  test "$$subdir" = . || (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) tags); \
	done
ctags-recursive:
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  test "$$subdir" = . || (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) ctags); \
	done

ID: $(HEADERS) $(SOURCES) $(LISP) $(TAGS_FILES)
	list='$(SOURCES) $(HEADERS) $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	mkid -fID $$unique
tags: TAGS

TAGS: tags-recursive $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	if ($(ETAGS) --etags-include --version) >/dev/null 2>&1; then \
	  include_option=--etags-include; \
	  empty_fix=.; \
	else \
	  include_option=--include; \
	  empty_fix=; \
	fi; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  if test "$$subdir" = .; then :; else \
	    test ! -f $$subdir/TAGS || \
	      tags="$$tags $$include_option=$$here/$$subdir/TAGS"; \
	  fi; \
	done; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	if test -z "$(ETAGS_ARGS)$$tags$$unique"; then :; else \
	  test -n "$$unique" || unique=$$empty_fix; \
	  $(ETAGS) $(ETAGSFLAGS) $(AM_ETAGSFLAGS) $(ETAGS_ARGS) \
	    $$tags $$unique; \
	fi
ctags: CTAGS
CTAGS: ctags-recursive $(HEADERS) $(SOURCES)  $(TAGS_DEPENDENCIES) \
		$(TAGS_FILES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SOURCES) $(HEADERS)  $(LISP) $(TAGS_FILES)'; \
	unique=`for i in $$list; do \
	    if test -f "$$i"; then echo $$i; else echo $(srcdir)/$$i; fi; \
	  done | \
	  $(AWK) '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	test -z "$(CTAGS_ARGS)$$tags$$unique" \
	  || $(CTAGS) $(CTAGSFLAGS) $(AM_CTAGSFLAGS) $(CTAGS_ARGS) \
	     $$tags $$unique

GTAGS:
	here=`$(am__cd) $(top_builddir) && pwd` \
	  && cd $(top_srcdir) \
	  && gtags -i $(GTAGS_ARGS) $$here

distclean-tags:
	-rm -f TAGS ID GTAGS GRTAGS GSYMS GPATH tags

distdir: $(DISTFILES)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
	list='$(DIST_SUBDIRS)'; for subdir in $$list; do \
	  if test "$$subdir" = .; then :; else \
	    test -d "$(distdir)/$$subdir" \
	    || $(MKDIR_P) "$(distdir)/$$subdir" \
	    || exit 1; \
	    distdir=`$(am__cd) $(distdir) && pwd`; \
	    top_distdir=`$(am__cd) $(top_distdir) && pwd`; \
	    (cd $$subdir && \
	      $(MAKE) $(AM_MAKEFLAGS) \
	        top_distdir="$$top_distdir" \
	        distdir="$$distdir/$$subdir" \
		am__remove_distdir=: \
		am__skip_length_check=: \
	        distdir) \
	      || exit 1; \
	  fi; \
	done
check-am: all-am
check: check-recursive
all-am: Makefile
installdirs: installdirs-recursive
installdirs-am:
install: install-recursive
install-exec: install-exec-recursive
install-data: install-data-recursive
uninstall: uninstall-recursive

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-recursive
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-recursive

clean-am: clean-generic clean-libtool mostlyclean-am

distclean: distclean-recursive
	-rm -f Makefile
distclean-am: clean-am distclean-generic distclean-tags

dvi: dvi-recursive

dvi-am:

html: html-recursive

info: info-recursive

info-am:

install-data-am:

install-dvi: install-dvi-recursive

install-exec-am:

install-html: install-html-recursive

install-info: install-info-recursive

install-man:

install-pdf: install-pdf-recursive

install-ps: install-ps-recursive

installcheck-am:

maintainer-clean: maintainer-clean-recursive
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-recursive

mostlyclean-am: mostlyclean-generic mostlyclean-libtool

pdf: pdf-recursive

pdf-am:

ps: ps-recursive

ps-am:

uninstall-am:

.MAKE: $(RECURSIVE_CLEAN_TARGETS) $(RECURSIVE_TARGETS) install-am \
	install-strip

.PHONY: $(RECURSIVE_CLEAN_TARGETS) $(RECURSIVE_TARGETS) CTAGS GTAGS \
	all all-am check check-am clean clean-generic clean-libtool \
	ctags ctags-recursive distclean distclean-generic \
	distclean-libtool distclean-tags distdir dvi dvi-am html \
	html-am info info-am install install-am install-data \
	install-data-am install-dvi install-dvi-am install-exec \
	install-exec-am install-html install-html-am install-info \
	install-info-am install-man install-pdf install-pdf-am \
	install-ps install-ps-am install-strip installcheck \
	installcheck-am installdirs installdirs-am maintainer-clean \
	maintainer-clean-generic mostlyclean mostlyclean-generic \
	mostlyclean-libtool pdf pdf-am ps ps-am tags tags-recursive \
	uninstall uninstall-am

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:
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Model {
  Name			  "cellTestRig"
  Version		  6.3
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.12"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "all"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  InitFcn		  "% Cell properties\nlambda=25E-3;\nF=96485;\nalfa_c="
".43;\nalfa=alfa_c;\nR=8.314;\nn_c=1;\nn=n_c;\n"
  Created		  "Tue May 16 15:00:17 2006"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Thu May 18 16:15:37 2006"
  ModelVersionFormat	  "1.%<AutoIncrement:12>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  StrictBusMsg		  "Warning"
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.1.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.1.0"
	  StartTime		  "0"
	  StopTime		  "1000"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  RelTol		  "1e-5"
	  SolverMode		  "Auto"
	  Solver		  "ode23s"
	  SolverName		  "ode23s"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.1.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.1.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.1.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.1.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.1.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.1.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.1.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      CustomSymbolStr	      "$R$N$M"
	      MangleLength	      1
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.1.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      DataTypeConversion
      OutDataTypeMode	      "Inherit via back propagation"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      ConvertRealWorld	      "Real World Value (RWV)"
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Display
      Format		      "short"
      Decimation	      "10"
      Floating		      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      InitialCondition
      Value		      "1"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      Sin
      SineType		      "Time based"
      TimeSource	      "Use simulation time"
      Amplitude		      "1"
      Bias		      "0"
      Frequency		      "1"
      Phase		      "0"
      Samples		      "10"
      Offset		      "0"
      SampleTime	      "-1"
      VectorParams1D	      on
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "arial"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "cellTestRig"
    Location		    [281, 57, 1082, 411]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Reference
      Name		      "Algebraic Constraint"
      Ports		      [1, 1]
      Position		      [145, 85, 225, 115]
      SourceBlock	      "simulink/Math\nOperations/Algebraic Constraint"
      SourceType	      "Algebraic Constraint"
      ShowPortLabels	      on
      z0		      "0"
    }
    Block {
      BlockType		      SubSystem
      Name		      "Compositions"
      Ports		      [0, 1]
      Position		      [75, 59, 115, 81]
      BackgroundColor	      "lightBlue"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Compositions"
	Location		[379, 403, 931, 703]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\nPressure"
	  Position		  [100, 24, 145, 56]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  Value			  "101325"
	  Port {
	    PortNumber		    1
	    Name		    "Hydrogen"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [310, 61, 390, 99]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  ShowName		  off
	  Gain			  "0.20947"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "Oxygen"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [310, 139, 385, 181]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  ShowName		  off
	  Gain			  "0.79053"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "Nitrogen"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux"
	  Ports			  [4, 1]
	  Position		  [445, 21, 450, 179]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  ShowName		  off
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [230, 70, 250, 90]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "Water\ncontent"
	  Position		  [170, 105, 200, 135]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  Value			  "3"
	  Port {
	    PortNumber		    1
	    Name		    "Water"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "p"
	  Position		  [495, 93, 525, 107]
	  ForegroundColor	  "white"
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  Name			  "Water"
	  SrcBlock		  "Water\ncontent"
	  SrcPort		  1
	  Points		  [0, 0; 35, 0]
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	  Branch {
	    Labels		    [-1, 0]
	    DstBlock		    "Mux"
	    DstPort		    3
	  }
	}
	Line {
	  Name			  "Hydrogen"
	  SrcBlock		  "Atmospheric\nPressure"
	  SrcPort		  1
	  Points		  [0, 0; 20, 0]
	  Branch {
	    Labels		    [-1, 0]
	    DstBlock		    "Mux"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 40]
	    DstBlock		    "Sum"
	    DstPort		    1
	  }
	}
	Line {
	  Name			  "Nitrogen"
	  Labels		  [-1, 0]
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Mux"
	  SrcPort		  1
	  DstBlock		  "p"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    DstBlock		    "Gain"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 80]
	    DstBlock		    "Gain1"
	    DstPort		    1
	  }
	}
	Line {
	  Name			  "Oxygen"
	  Labels		  [0, 0]
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  2
	}
      }
    }
    Block {
      BlockType		      Reference
      Name		      "Fuel Cell"
      Ports		      [3, 1]
      Position		      [315, 62, 375, 108]
      BackgroundColor	      "lightBlue"
      SourceBlock	      "PBI/Fuel Cell"
      SourceType	      "SubSystem"
      ShowPortLabels	      on
    }
    Block {
      BlockType		      Reference
      Name		      "Polarisation curve"
      Ports		      [2]
      Position		      [510, 260, 540, 295]
      SourceBlock	      "simulink/Sinks/XY Graph"
      SourceType	      "XY scope."
      ShowPortLabels	      on
      xmin		      "0"
      xmax		      "4000"
      ymin		      "0"
      ymax		      "1"
      st		      "-1"
    }
    Block {
      BlockType		      Reference
      Name		      "Power density"
      Ports		      [2]
      Position		      [520, 125, 550, 160]
      SourceBlock	      "simulink/Sinks/XY Graph"
      SourceType	      "XY scope."
      ShowPortLabels	      on
      xmin		      "0"
      xmax		      "4000"
      ymin		      "0"
      ymax		      "1500"
      st		      "-1"
    }
    Block {
      BlockType		      Product
      Name		      "Product"
      Ports		      [2, 1]
      Position		      [315, 192, 345, 223]
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sin
      Name		      "Sine Wave"
      Ports		      [0, 1]
      Position		      [40, 100, 70, 130]
      SineType		      "Time based"
      Amplitude		      ".45"
      Bias		      ".45"
      Frequency		      "1/1000*2*pi"
      Phase		      "pi/2*3"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [100, 105, 120, 125]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Constant
      Name		      "Temperature"
      Position		      [265, 92, 290, 108]
      Value		      "273+150"
    }
    Block {
      BlockType		      Scope
      Name		      "V"
      Ports		      [1]
      Position		      [495, 69, 525, 101]
      Floating		      off
      Location		      [554, 721, 878, 960]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "5.55112e-17"
      YMax		      "1"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "i"
      Ports		      [1]
      Position		      [490, 209, 520, 241]
      Floating		      off
      Location		      [727, 406, 1051, 645]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-5000"
      YMax		      "55000"
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Compositions"
      SrcPort		      1
      DstBlock		      "Fuel Cell"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Fuel Cell"
      SrcPort		      1
      Points		      [50, 0]
      Branch {
	Points			[0, 65; -215, 0]
	Branch {
	  Points		  [-105, 0]
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, 65]
	  Branch {
	    DstBlock		    "Product"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 70]
	    DstBlock		    "Polarisation curve"
	    DstPort		    2
	  }
	}
      }
      Branch {
	DstBlock		"V"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Algebraic Constraint"
      SrcPort		      1
      Points		      [5, 0]
      Branch {
	Points			[0, 35; 45, 0]
	Branch {
	  Points		  [165, 0]
	  Branch {
	    DstBlock		    "Power density"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 90]
	    Branch {
	      DstBlock		      "i"
	      DstPort		      1
	    }
	    Branch {
	      Points		      [0, 45]
	      DstBlock		      "Polarisation curve"
	      DstPort		      1
	    }
	  }
	}
	Branch {
	  Points		  [0, 65]
	  DstBlock		  "Product"
	  DstPort		  1
	}
      }
      Branch {
	Points			[0, -15]
	DstBlock		"Fuel Cell"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      Points		      [0, -15]
      DstBlock		      "Algebraic Constraint"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Sine Wave"
      SrcPort		      1
      DstBlock		      "Sum"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Product"
      SrcPort		      1
      Points		      [115, 0; 0, -60]
      DstBlock		      "Power density"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Temperature"
      SrcPort		      1
      DstBlock		      "Fuel Cell"
      DstPort		      3
    }
  }
}










FC++-1.0/matlab/E0.m


function  e0_g = E0( T )
%function [ e0_g, e0_h ] = E0( T )
%E0 Standard electrode potential
% $Id: E0.m 554 2006-05-15 12:10:08Z zenith $

[ e0_g, e0_h ] = Gwater( T, 101.325 ) ;
e0_g = - e0_g / ( 2 * 96.485 ) ;
%e0_h = - e0_h / ( 2 * 96.485 ) 


function [ g, h ] = Gwater( T, p )
%Gwater Selects liquid or gas condition

if ( T < 0 )
    error( 'Absolute temperatures are positive!' ) ;
end

Pvapour = P0( T ) ;

if ( Pvapour < p )
    [ g, h ] = Gliq( T ) ;
else
    [ g, h ] = Ggas( T ) ;
end


function [ g, h ] = Gliq( T )
%Gliq Thermodynamical data for water in liquid state

if ( T < 298 | T > 500 )
    warning( 'Gliq function is defined only between 298K and 500K, expect bogus results' ) ;
end

t = T / 1000 ;
A = - 251.5433 ;
B = 1531.7293695 ;
C = - 3207.4290395 ;
D = 2477.25151 ;
E = 4.1248225 ;
F = - 241.6251335 ;
G = - 780.4783 ;

h = A * t + B * t^2 / 2 + C * t^3 / 3 + D * t^4 / 4 - E / t + F ;
s = A * log( t ) + B * t + C * t^2 / 2 + D * t^3 / 3 - E / ( 2 * t^2 ) + G ;
g = h - t * s ;


function [ g, h ] = Ggas( T )
%Ggas Thermodynamical data for water in gaseous state

if ( T < 298 | T > 1500 ) 
    warning( 'Ggas is defined only between 298K and 1500K, expect bogus results' );
end

t = T / 1000 ;
A = - 17.8445 ;
B = 15.2718835 ;
C = - 4.2226045 ;
D = 0.26203 ;
E = 0.3516355 ;
F = - 235.9583335 ;
G = - 68.3653 ;

h = A * t + B * t^2 / 2 + C * t^3 / 3 + D * t^4 / 4 - E / t + F ;
s = A * log( t ) + B * t + C * t^2 / 2 + D * t^3 / 3 - E / ( 2 * t^2 ) + G ;
g = h - t * s ;


function p = P0( T )
%P0 Vapour pressure of water
% This function calculates the vapour pressure of water
% between 0 and 170 °celsius.
% Temperature is expressed in kelvin.
% Pressure is expressed in kPa.
% Data from:	NIST (0-100°C)
%               http://www.s-ohe.com/water.html (100-170°C)
% $Id $

if ( T <= 303 )
	p = 10^2 * 10^( 5.40221 - ( 1838.675 / ( T - 31.737 ) ) ) ;

elseif ( T > 303 & T <= 333 ) 
	p = 10^2 * 10^( 5.20389 - ( 1733.926 / ( T - 39.485 ) ) ) ;

elseif ( T > 333 & T <= 363 )
	p = 10^2 * 10^( 5.07680 - ( 1659.793 / ( T - 45.854 ) ) ) ;

elseif ( T > 363 & T <= 373.15 )
	p = 10^2 * 10^( 5.08354 - ( 1663.125 / ( T - 45.622 ) ) ) ;

elseif ( T > 373.15 )
	p = exp( 0.0295815 * T - 6.42002 ) ;
end

%if ( T < 273 | T > 443 )
%    warning( 'The input temperature is outside the range of definition of function P0. Do not trust the results.' ) ;
%end









FC++-1.0/matlab/enthalpies_cathode.m


function [ h ] = enthalpies_cathode( T )
%enthalpies Calculates the specific enthalpy of hydrogen, oxygen, water and
%nitrogen as a function of temperature.
%Input in kelvin, output in joule/mole.

Tk = T/1000;
h(1) = ( 29.65900*Tk + 6.137261*Tk^2/2 - 1.186521*Tk^3/3 + 0.095780*Tk^4/4 + 0.219663/Tk - 9.861391 ) * 1000 ;
h(2) = ( -17.8445*Tk + 15.2718835*Tk^2/2 - 4.2226045*Tk^3/3 + 0.26203*Tk^4/4 - 0.3516355/Tk - 235.9583335 ) * 1000 ;
h(3) = ( 26.09200*Tk + 8.218801*Tk^2/2 - 1.976141*Tk^3/3 + 0.159274*Tk^4/4 - 0.044434/Tk - 7.989230 ) * 1000 ;










FC++-1.0/matlab/enthalpies_anode.m


function [ h ] = enthalpies_anode( T )
%enthalpies Calculates the specific enthalpy of hydrogen as a function of temperature.
%Input in kelvin, output in joule/mole.

Tk = T/1000;
h = ( 33.066178*Tk - 11.363417*Tk.^2/2 + 11.432816*Tk.^3/3 - 2.772874*Tk.^4/4 + 0.158558./Tk - 9.980797 ) * 1000 ;
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  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0"
	  StopTime		  "16"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode23s"
	  SolverName		  "ode23s"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  MaxConsecutiveZCsMsg	  "error"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskCondExecSysMsg "none"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	  StrictBusMsg		  "None"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.2.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.2.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeERTFirstTime     on
	      ERTFirstTimeCompliant   off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
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  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Abs
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      DataTypeConversion
      OutDataTypeMode	      "Inherit via back propagation"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      ConvertRealWorld	      "Real World Value (RWV)"
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      InitialCondition
      Value		      "1"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      Signum
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Sin
      SineType		      "Time based"
      TimeSource	      "Use simulation time"
      Amplitude		      "1"
      Bias		      "0"
      Frequency		      "1"
      Phase		      "0"
      Samples		      "10"
      Offset		      "0"
      SampleTime	      "-1"
      VectorParams1D	      on
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Helvetica"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
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  System {
    Name		    "feedbackTestRig"
    Location		    [4, 58, 448, 220]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Actuator\nDC/DC"
      Ports		      [2, 1]
      Position		      [180, 48, 240, 97]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Actuator\nDC/DC"
	Location		[482, 58, 1276, 332]
	Open			on
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "Vref"
	  Position		  [30, 123, 60, 137]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [160, 168, 190, 182]
	  BackgroundColor	  "red"
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Converter\n(physical system)"
	  Ports			  [2, 3]
	  Position		  [550, 102, 600, 158]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Converter\n(physical system)"
	    Location		    [557, 231, 1053, 486]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [245, 143, 275, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [285, 163, 315, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Algebraic\nConstraint"
	      Ports		      [1, 1]
	      Position		      [145, 29, 210, 61]
	      BackgroundColor	      "lightBlue"
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	      z0		      "0"
	      Port {
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		RTWStorageClass		"Auto"
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	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Converter"
	      Ports		      [3, 3]
	      Position		      [150, 123, 210, 177]
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	      BackgroundColor	      "green"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
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		Name			"Converter"
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		PaperUnits		"centimeters"
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		Block {
		  BlockType		  Inport
		  Name			  "Ir"
		  Position		  [315, 68, 345, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "D"
		  Position		  [15, 68, 45, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [328, 215, 342, 245]
		  Orientation		  "up"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "1"
		  Position		  [15, 135, 35, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		}
		Block {
		  BlockType		  Demux
		  Name			  "Demux"
		  Ports			  [1, 3]
		  Position		  [130, 103, 135, 247]
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		  ShowName		  off
		  Outputs		  "3"
		  DisplayOption		  "bar"
		  Port {
		    PortNumber		    1
		    Name		    "Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  Port {
		    PortNumber		    2
		    Name		    "iL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [400, 103, 465, 137]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [400, 147, 465, 183]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [400, 58, 465, 92]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_FC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "IGBT loss"
		  Position		  [175, 19, 205, 41]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Value			  "0.003"
		}
		Block {
		  BlockType		  Integrator
		  Name			  "Integrator"
		  Ports			  [1, 1]
		  Position		  [575, 104, 605, 136]
		  BackgroundColor	  "green"
		  InitialCondition	  "[60 60 60]'"
		  IgnoreLimit		  off
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux"
		  Ports			  [3, 1]
		  Position		  [510, 53, 515, 187]
		  ShowName		  off
		  Inputs		  "3"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [185, 111, 205, 129]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [185, 211, 205, 229]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D)  Vc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [185, 146, 205, 164]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product3"
		  Ports			  [2, 1]
		  Position		  [185, 180, 205, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D) IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product4"
		  Ports			  [2, 1]
		  Position		  [264, 70, 286, 90]
		  Orientation		  "down"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [360, 65, 380, 85]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [3, 1]
		  Position		  [265, 110, 285, 130]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum3"
		  Ports			  [2, 1]
		  Position		  [50, 135, 70, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "1-D"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum4"
		  Ports			  [2, 1]
		  Position		  [325, 180, 345, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [185, 68, 215, 82]
		  BackgroundColor	  "green"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vc"
		  Position		  [215, 248, 245, 262]
		  BackgroundColor	  "green"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "IL"
		  Position		  [165, 258, 195, 272]
		  BackgroundColor	  "green"
		  Port			  "3"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
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		  SrcBlock		  "Ia"
		  SrcPort		  1
		  Points		  [0, 5]
		  DstBlock		  "Sum4"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum4"
		  SrcPort		  1
		  Points		  [25, 0; 0, -25]
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  Name			  "(1-D) IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product3"
		  SrcPort		  1
		  DstBlock		  "Sum4"
		  DstPort		  1
		}
		Line {
		  Name			  "D IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  Name			  "iL"
		  SrcBlock		  "Demux"
		  SrcPort		  2
		  Points		  [0, 0; 5, 0]
		  Branch {
		    Labels		    [1, 1]
		    Points		    [25, 0]
		    Branch {
		    DstBlock		    "Product3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Product2"
		    DstPort		    2
		    }
		  }
		  Branch {
		    Points		    [0, 90]
		    DstBlock		    "IL"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, -130; 125, 0]
		    DstBlock		    "Product4"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  Name			  "(1-D)  Vc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [65, 0]
		  DstBlock		  "Sum2"
		  DstPort		  3
		}
		Line {
		  Name			  "1-D"
		  Labels		  [0, 0]
		  SrcBlock		  "Sum3"
		  SrcPort		  1
		  Points		  [35, 0; 0, 50]
		  Branch {
		    DstBlock		    "Product3"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, 20]
		    DstBlock		    "Product1"
		    DstPort		    1
		  }
		}
		Line {
		  Name			  "D Vfc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "1"
		  SrcPort		  1
		  DstBlock		  "Sum3"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "D"
		  SrcPort		  1
		  Points		  [10, 0; 0, 40]
		  Branch {
		    Points		    [60, 0]
		    Branch {
		    Points		    [0, 35]
		    DstBlock		    "Product2"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Product"
		    DstPort		    1
		    }
		  }
		  Branch {
		    DstBlock		    "Sum3"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Demux"
		  SrcPort		  3
		  Points		  [0, 0; 25, 0]
		  Branch {
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, 30]
		    DstBlock		    "Vc"
		    DstPort		    1
		  }
		}
		Line {
		  Name			  "Vfc"
		  SrcBlock		  "Demux"
		  SrcPort		  1
		  Points		  [0, 0; 15, 0]
		  Branch {
		    DstBlock		    "Product"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, -50]
		    DstBlock		    "Vfc"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [10, 0; 0, 170; -535, 0; 0, -115]
		  DstBlock		  "Demux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Mux"
		  SrcPort		  1
		  DstBlock		  "Integrator"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ir"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IGBT loss"
		  SrcPort		  1
		  Points		  [70, 0]
		  DstBlock		  "Product4"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product4"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
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	    Block {
	      BlockType		      SubSystem
	      Name		      "Fuel-Cell Stack"
	      Ports		      [1, 1]
	      Position		      [250, 27, 305, 63]
	      BackgroundColor	      "lightBlue"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Fuel-Cell Stack"
		Location		[299, 262, 821, 413]
		Open			off
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		ModelBrowserWidth	200
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		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "I"
		  Position		  [15, 58, 45, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "1/sq.m of\ncell area"
		  Position		  [65, 49, 125, 81]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/A_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Compositions"
		  Ports			  [0, 1]
		  Position		  [115, 29, 155, 51]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Compositions"
		    Location		    [379, 403, 931, 703]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
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		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Constant
		    Name		    "Atmospheric\nPressure"
		    Position		    [100, 24, 145, 56]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "101325"
		    Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [315, 65, 390, 95]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.20947"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Oxygen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [315, 143, 385, 177]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.79053"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Nitrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Mux
		    Name		    "Mux"
		    Ports		    [4, 1]
		    Position		    [445, 21, 450, 179]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [230, 70, 250, 90]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Water\ncontent"
		    Position		    [170, 105, 200, 135]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "3"
		    Port {
		    PortNumber		    1
		    Name		    "Water"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "p"
		    Position		    [495, 93, 525, 107]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    Name		    "Water"
		    SrcBlock		    "Water\ncontent"
		    SrcPort		    1
		    Points		    [0, 0; 35, 0]
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    3
		    }
		    }
		    Line {
		    Name		    "Hydrogen"
		    SrcBlock		    "Atmospheric\nPressure"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 40]
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    }
		    Line {
		    Name		    "Nitrogen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    4
		    }
		    Line {
		    Name		    "Oxygen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Mux"
		    SrcPort		    1
		    DstBlock		    "p"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Reference
		  Name			  "Fuel Cell"
		  Ports			  [3, 1]
		  Position		  [220, 25, 290, 105]
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		  SourceBlock		  "PBI/Fuel Cell"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  on
		  SystemSampleTime	  "-1"
		  FunctionWithSeparateData off
		  RTWMemSecFuncInitTerm	  "Inherit from model"
		  RTWMemSecFuncExecute	  "Inherit from model"
		  RTWMemSecDataConstants  "Inherit from model"
		  RTWMemSecDataInternal	  "Inherit from model"
		  RTWMemSecDataParameters "Inherit from model"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Number\nof cells"
		  Position		  [350, 48, 390, 82]
		  BackgroundColor	  "lightBlue"
		  Gain			  "n_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Temperature"
		  Position		  [140, 80, 170, 100]
		  BackgroundColor	  "lightBlue"
		  Value			  "450"
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [435, 58, 465, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "I"
		  SrcPort		  1
		  DstBlock		  "1/sq.m of\ncell area"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Number\nof cells"
		  SrcPort		  1
		  DstBlock		  "Vfc"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "1/sq.m of\ncell area"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Fuel Cell"
		  SrcPort		  1
		  DstBlock		  "Number\nof cells"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Compositions"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "IL_log"
	      Ports		      [1]
	      Position		      [270, 204, 300, 236]
	      NamePlacement	      "alternate"
	      Floating		      off
	      Location		      [6, 282, 415, 585]
	      Open		      on
	      NumInputPorts	      "1"
	      ZoomMode		      "xonly"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "16"
	      YMin		      "20"
	      YMax		      "70"
	      SaveToWorkspace	      on
	      SaveName		      "IR"
	      DataFormat	      "StructureWithTime"
	      LimitDataPoints	      off
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [100, 35, 120, 55]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-|+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "XY Graph"
	      Ports		      [2]
	      Position		      [130, 205, 160, 240]
	      SourceBlock	      "simulink/Sinks/XY Graph"
	      SourceType	      "XY scope."
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      xmin		      "0"
	      xmax		      "150"
	      ymin		      "-20"
	      ymax		      "150"
	      st		      "-1"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "IL"
	      Position		      [60, 163, 90, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vfc"
	      Position		      [375, 38, 405, 52]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [25, 143, 55, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      1
	      Points		      [-35, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      2
	      Points		      [-45, 0]
	      Branch {
		DstBlock		"Vc"
		DstPort			1
	      }
	      Branch {
		Points			[0, 80]
		DstBlock		"XY Graph"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Converter"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Converter"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Algebraic\nConstraint"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Ir"
	      SrcBlock		      "Algebraic\nConstraint"
	      SrcPort		      1
	      Points		      [0, 0; 15, 0]
	      Branch {
		DstBlock		"Fuel-Cell Stack"
		DstPort			1
	      }
	      Branch {
		Labels			[1, 1]
		Points			[0, 85]
		DstBlock		"Converter"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Fuel-Cell Stack"
	      SrcPort		      1
	      Points		      [0, 0; 25, 0]
	      Branch {
		Points			[0, -35; -225, 0]
		DstBlock		"Sum"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Vfc"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      3
	      Points		      [-5, 0]
	      Branch {
		Points			[0, 50]
		DstBlock		"IL_log"
		DstPort			1
	      }
	      Branch {
		Points			[-25, 0]
		Branch {
		  DstBlock		  "XY Graph"
		  DstPort		  1
		}
		Branch {
		  DstBlock		  "IL"
		  DstPort		  1
		}
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "K"
	  Position		  [200, 114, 245, 146]
	  BackgroundColor	  "green"
	  Gain			  "0.01"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "nu"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux1"
	  Ports			  [3, 1]
	  Position		  [680, 197, 685, 253]
	  ShowName		  off
	  Inputs		  "3"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Nonlinear filter"
	  Ports			  [5, 1]
	  Position		  [330, 79, 425, 151]
	  BackgroundColor	  "yellow"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Nonlinear filter"
	    Location		    [456, 69, 1241, 517]
	    Open		    on
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "IL"
	      Position		      [45, 58, 75, 72]
	      BackgroundColor	      "yellow"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vfc"
	      Position		      [70, 143, 100, 157]
	      BackgroundColor	      "yellow"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [25, 128, 55, 142]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "nu"
	      Position		      [85, 68, 115, 82]
	      BackgroundColor	      "yellow"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 33, 45, 47]
	      BackgroundColor	      "yellow"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Bound filter"
	      Ports		      [3, 1]
	      Position		      [470, 68, 550, 112]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Bound filter"
		Location		[523, 370, 1276, 591]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "nu"
		  Position		  [35, 13, 65, 27]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "min \ndmu/dpsi"
		  Position		  [65, 143, 95, 157]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "dpsi/dt"
		  Position		  [30, 108, 60, 122]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Abs
		  Name			  "Abs2"
		  Position		  [240, 120, 270, 150]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant"
		  Position		  [240, 86, 270, 104]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Value			  "inf"
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux1"
		  Ports			  [3, 1]
		  Position		  [575, 142, 580, 198]
		  ShowName		  off
		  Inputs		  "3"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Scope
		  Name			  "Nu Filter"
		  Ports			  [1]
		  Position		  [660, 154, 690, 186]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  Floating		  off
		  Location		  [893, 653, 1277, 964]
		  Open			  on
		  NumInputPorts		  "1"
		  ZoomMode		  "yonly"
		  List {
		    ListType		    AxesTitles
		    axes1		    "%<SignalLabel>"
		  }
		  TimeRange		  "16"
		  YMin			  "-3000"
		  YMax			  "3000"
		  SaveToWorkspace	  on
		  SaveName		  "D2"
		  DataFormat		  "StructureWithTime"
		  LimitDataPoints	  off
		  SampleTime		  "0"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [170, 99, 200, 166]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [120, 12, 150, 43]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [435, 92, 465, 123]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Reference
		  Name			  "Saturation\nDynamic"
		  Ports			  [3, 1]
		  Position		  [305, 83, 370, 147]
		  BackgroundColor	  "yellow"
		  SourceBlock		  "simulink/Discontinuities/Saturation"
"\nDynamic"
		  SourceType		  "Saturation Dynamic"
		  ShowPortLabels	  on
		  SystemSampleTime	  "-1"
		  FunctionWithSeparateData off
		  RTWMemSecFuncInitTerm	  "Inherit from model"
		  RTWMemSecFuncExecute	  "Inherit from model"
		  RTWMemSecDataConstants  "Inherit from model"
		  RTWMemSecDataInternal	  "Inherit from model"
		  RTWMemSecDataParameters "Inherit from model"
		}
		Block {
		  BlockType		  Signum
		  Name			  "Sign"
		  Position		  [85, 65, 115, 95]
		  Orientation		  "up"
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  ShowName		  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "nu_b"
		  Position		  [645, 103, 675, 117]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [5, 0]
		  Branch {
		    Points		    [0, 55]
		    DstBlock		    "Mux1"
		    DstPort		    3
		  }
		  Branch {
		    DstBlock		    "Abs2"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  DstBlock		  "Saturation\nDynamic"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [60, 0; 0, 85]
		  DstBlock		  "Saturation\nDynamic"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "min \ndmu/dpsi"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "dpsi/dt"
		  SrcPort		  1
		  Points		  [0, 0; 35, 0]
		  Branch {
		    DstBlock		    "Sign"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Product"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sign"
		  SrcPort		  1
		  Points		  [0, -5]
		  Branch {
		    Points		    [0, -20]
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [320, 0]
		    DstBlock		    "Product2"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Saturation\nDynamic"
		  SrcPort		  1
		  DstBlock		  "Product2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  Points		  [5, 0]
		  Branch {
		    Points		    [5, 0; 0, 60]
		    DstBlock		    "Mux1"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "nu_b"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Mux1"
		  SrcPort		  1
		  DstBlock		  "Nu Filter"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Abs2"
		  SrcPort		  1
		  DstBlock		  "Saturation\nDynamic"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "nu"
		  SrcPort		  1
		  Points		  [0, 0; 10, 0]
		  Branch {
		    DstBlock		    "Product1"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, -15; 480, 0]
		    DstBlock		    "Mux1"
		    DstPort		    1
		  }
		}
	      }
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "D_log"
	      Ports		      [1]
	      Position		      [745, 169, 775, 201]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Floating		      off
	      Location		      [478, 653, 885, 960]
	      Open		      on
	      NumInputPorts	      "1"
	      ZoomMode		      "yonly"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "16"
	      YMin		      "-0.1"
	      YMax		      "0.6000000000000001"
	      SaveToWorkspace	      on
	      SaveName		      "D4"
	      DataFormat	      "StructureWithTime"
	      LimitDataPoints	      off
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Mux
	      Name		      "Mux1"
	      Ports		      [2, 1]
	      Position		      [720, 157, 725, 213]
	      ShowName		      off
	      Inputs		      "2"
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "[0,1]"
	      Position		      [670, 50, 700, 80]
	      BackgroundColor	      "yellow"
	      UpperLimit	      "1"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "dpsi/dt"
	      Ports		      [4, 1]
	      Position		      [290, 211, 365, 274]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"dpsi/dt"
		Location		[670, 58, 1276, 246]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "psi"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "mu"
		  Position		  [15, 88, 45, 102]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [85, 158, 115, 172]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [40, 118, 70, 132]
		  BackgroundColor	  "yellow"
		  Port			  "4"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [115, 20, 145, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "2"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 79, 225, 111]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [255, 17, 325, 53]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "1/L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [120, 80, 150, 110]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [340, 20, 370, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "sqrt"
		  Port {
		    PortNumber		    1
		    Name		    "IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [145, 142, 175, 173]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [400, 27, 430, 58]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [220, 25, 240, 45]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [2, 1]
		  Position		  [75, 85, 95, 105]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum3"
		  Ports			  [2, 1]
		  Position		  [455, 35, 475, 55]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "dpsi\ndt"
		  Position		  [525, 38, 555, 52]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "psi"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "mu"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    DstBlock		    "Sum2"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [290, 0; 0, -75]
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [-5, 0; 0, -15; -100, 0; 0, 70]
		    DstBlock		    "Product"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction1"
		  DstPort		  1
		}
		Line {
		  Name			  "IL"
		  Labels		  [1, 0]
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  DstBlock		  "Product1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [285, 0]
		  DstBlock		  "Sum3"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum3"
		  SrcPort		  1
		  DstBlock		  "dpsi\ndt"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  DstBlock		  "Sum3"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "min dmu/dpsi"
	      Ports		      [4, 1]
	      Position		      [285, 125, 400, 190]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"min dmu/dpsi"
		Location		[310, 130, 974, 314]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "psi"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [230, 68, 260, 82]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "mu"
		  Position		  [15, 53, 45, 67]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [90, 78, 120, 92]
		  BackgroundColor	  "yellow"
		  Port			  "4"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [325, 54, 380, 86]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 140, 225, 170]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [435, 50, 470, 90]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "reciprocal"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [280, 52, 310, 83]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [240, 115, 255, 170]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [510, 62, 540, 93]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [125, 145, 145, 165]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "++|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [395, 60, 415, 80]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "iL"
		  Ports			  [3, 1]
		  Position		  [155, 25, 225, 95]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "iL"
		    Location		    [608, 339, 1119, 517]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "psi"
		    Position		    [15, 38, 45, 52]
		    BackgroundColor	    "yellow"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "mu"
		    Position		    [15, 98, 45, 112]
		    BackgroundColor	    "yellow"
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "Vfc"
		    Position		    [15, 138, 45, 152]
		    BackgroundColor	    "yellow"
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [115, 30, 145, 60]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "2"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [165, 89, 225, 121]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "C_DC"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain2"
		    Position		    [280, 27, 345, 63]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "1/L_DC"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction"
		    Ports		    [1, 1]
		    Position		    [115, 90, 145, 120]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Operator		    "square"
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction1"
		    Ports		    [1, 1]
		    Position		    [370, 30, 400, 60]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Operator		    "sqrt"
		    Port {
		    PortNumber		    1
		    Name		    "IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum1"
		    Ports		    [2, 1]
		    Position		    [230, 35, 250, 55]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum2"
		    Ports		    [2, 1]
		    Position		    [75, 95, 95, 115]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|++"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "iL"
		    Position		    [450, 38, 480, 52]
		    BackgroundColor	    "yellow"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "psi"
		    SrcPort		    1
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Sum1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "mu"
		    SrcPort		    1
		    DstBlock		    "Sum2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Vfc"
		    SrcPort		    1
		    Points		    [35, 0]
		    DstBlock		    "Sum2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum2"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Math\nFunction"
		    SrcPort		    1
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    Points		    [10, 0]
		    DstBlock		    "Sum1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum1"
		    SrcPort		    1
		    DstBlock		    "Gain2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain2"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction1"
		    DstPort		    1
		    }
		    Line {
		    Name		    "IL"
		    Labels		    [1, 0]
		    SrcBlock		    "Math\nFunction1"
		    SrcPort		    1
		    DstBlock		    "iL"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Outport
		  Name			  "dmu/dpsi|min"
		  Position		  [585, 73, 615, 87]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "mu"
		  SrcPort		  1
		  Points		  [20, 0]
		  Branch {
		    DstBlock		    "iL"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, 95]
		    DstBlock		    "Sum"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    DstBlock		    "iL"
		    DstPort		    3
		  }
		  Branch {
		    Points		    [0, 25]
		    Branch {
		    Points		    [0, 20]
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Product1"
		    DstPort		    1
		    }
		    }
		    Branch {
		    Points		    [360, 0]
		    DstBlock		    "Product2"
		    DstPort		    2
		    }
		  }
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "psi"
		  SrcPort		  1
		  DstBlock		  "iL"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "iL"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Product1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [145, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Product2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  DstBlock		  "dmu/dpsi|min"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "nu->D"
	      Ports		      [3, 1]
	      Position		      [580, 29, 645, 101]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"nu->D"
		Location		[478, 301, 950, 536]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [15, 83, 45, 97]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "IL"
		  Position		  [15, 118, 45, 132]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "nu"
		  Position		  [15, 48, 45, 62]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant"
		  Position		  [230, 15, 250, 35]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		}
		Block {
		  BlockType		  Product
		  Name			  "Divide"
		  Ports			  [2, 1]
		  Position		  [225, 47, 255, 78]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Inputs		  "*/"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [70, 40, 135, 70]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [155, 45, 175, 65]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [2, 1]
		  Position		  [290, 55, 310, 75]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "D"
		  Position		  [360, 58, 390, 72]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "nu"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  Points		  [115, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Divide"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "D"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Divide"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  Points		  [45, 0]
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IL"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Divide"
		  DstPort		  2
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "psi"
	      Ports		      [3, 1]
	      Position		      [175, 111, 220, 159]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"psi"
		Location		[612, 174, 1065, 458]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "IL"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vc"
		  Position		  [15, 78, 45, 92]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [15, 123, 45, 137]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [185, 66, 235, 104]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 18, 220, 52]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [305, 17, 350, 53]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "1/2"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [130, 70, 160, 100]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [90, 20, 120, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [75, 75, 95, 95]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [250, 25, 270, 45]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "psi"
		  Position		  [380, 28, 410, 42]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Vc"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [35, 0]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IL"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [20, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  DstBlock		  "psi"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "psi_log"
	      Ports		      [1]
	      Position		      [290, 299, 320, 331]
	      NamePlacement	      "alternate"
	      Floating		      off
	      Location		      [657, 275, 1041, 586]
	      Open		      on
	      NumInputPorts	      "1"
	      ZoomMode		      "xonly"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "16"
	      YMin		      "0"
	      YMax		      "17000"
	      SaveToWorkspace	      on
	      SaveName		      "D3"
	      DataFormat	      "StructureWithTime"
	      LimitDataPoints	      off
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "D"
	      Position		      [735, 58, 765, 72]
	      BackgroundColor	      "yellow"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "IL"
	      SrcPort		      1
	      Points		      [70, 0]
	      Branch {
		DstBlock		"nu->D"
		DstPort			2
	      }
	      Branch {
		Points			[0, 55]
		DstBlock		"psi"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [205, 0]
	      Branch {
		DstBlock		"nu->D"
		DstPort			1
	      }
	      Branch {
		Points			[0, 110]
		Branch {
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  2
		}
		Branch {
		  Points		  [0, 100]
		  DstBlock		  "dpsi/dt"
		  DstPort		  3
		}
	      }
	    }
	    Line {
	      SrcBlock		      "nu->D"
	      SrcPort		      1
	      Points		      [5, 0]
	      Branch {
		Points			[0, 135]
		DstBlock		"Mux1"
		DstPort			2
	      }
	      Branch {
		DstBlock		"[0,1]"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "psi"
	      SrcPort		      1
	      Points		      [0, 0; 20, 0]
	      Branch {
		DstBlock		"min dmu/dpsi"
		DstPort			1
	      }
	      Branch {
		Points			[0, 85]
		Branch {
		  DstBlock		  "dpsi/dt"
		  DstPort		  1
		}
		Branch {
		  Points		  [0, 95]
		  DstBlock		  "psi_log"
		  DstPort		  1
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [0, 0; 60, 0]
	      Branch {
		DstBlock		"psi"
		DstPort			2
	      }
	      Branch {
		Points			[0, 30]
		Branch {
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  3
		}
		Branch {
		  Points		  [0, 70]
		  DstBlock		  "dpsi/dt"
		  DstPort		  2
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Vfc"
	      SrcPort		      1
	      Points		      [0, 0; 45, 0]
	      Branch {
		DstBlock		"psi"
		DstPort			3
	      }
	      Branch {
		Points			[0, 30]
		Branch {
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  4
		}
		Branch {
		  Points		  [0, 85]
		  DstBlock		  "dpsi/dt"
		  DstPort		  4
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Bound filter"
	      SrcPort		      1
	      DstBlock		      "nu->D"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "dpsi/dt"
	      SrcPort		      1
	      Points		      [85, 0]
	      DstBlock		      "Bound filter"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "min dmu/dpsi"
	      SrcPort		      1
	      Points		      [5, 0; 0, -70]
	      DstBlock		      "Bound filter"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "nu"
	      SrcPort		      1
	      DstBlock		      "Bound filter"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Mux1"
	      SrcPort		      1
	      DstBlock		      "D_log"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "[0,1]"
	      SrcPort		      1
	      Points		      [10, 0]
	      Branch {
		DstBlock		"D"
		DstPort			1
	      }
	      Branch {
		Points			[-10, 0]
		DstBlock		"Mux1"
		DstPort			1
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [130, 120, 150, 140]
	  BackgroundColor	  "green"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "-+|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "e"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "V"
	  Ports			  [1]
	  Position		  [715, 209, 745, 241]
	  NamePlacement		  "alternate"
	  Floating		  off
	  Location		  [6, 646, 471, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  ZoomMode		  "yonly"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  TimeRange		  "16"
	  YMin			  "-50"
	  YMax			  "200"
	  SaveToWorkspace	  on
	  SaveName		  "V"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [670, 143, 700, 157]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Mux1"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "V"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [0, 0; 105, 0]
	  Branch {
	    Points		    [220, 0; 0, -30]
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, -30]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    5
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  2
	  Points		  [20, 0]
	  Branch {
	    Points		    [0, -90; -325, 0; 0, 60]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 115]
	    DstBlock		    "Mux1"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  3
	  Points		  [0, 0; 35, 0]
	  Branch {
	    Points		    [0, 75]
	    DstBlock		    "Mux1"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "Vc"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -130; -355, 0]
	    Branch {
	      Points		      [0, 95]
	      DstBlock		      "Nonlinear filter"
	      DstPort		      3
	    }
	    Branch {
	      Points		      [-145, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	  }
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [0, 0; 30, 0]
	  Branch {
	    Points		    [0, 75]
	    DstBlock		    "Mux1"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  1
	  Points		  [5, 0; 0, -50; -295, 0]
	  DstBlock		  "Nonlinear filter"
	  DstPort		  1
	}
	Line {
	  Name			  "e"
	  Labels		  [0, 0]
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "K"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Nonlinear filter"
	  SrcPort		  1
	  DstBlock		  "Converter\n(physical system)"
	  DstPort		  1
	}
	Line {
	  Name			  "nu"
	  Labels		  [0, 0]
	  SrcBlock		  "K"
	  SrcPort		  1
	  DstBlock		  "Nonlinear filter"
	  DstPort		  4
	}
      }
    }
    Block {
      BlockType		      Constant
      Name		      "Constant"
      Position		      [60, 115, 90, 145]
      ShowName		      off
      Value		      "30"
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair1"
      Ports		      [0, 1]
      Position		      [25, 45, 55, 75]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[60 40 20 0 20 40 60 80 100 120 140 160 180 200"
" 180 160 140 120 100 80 60  40 20].'"
      tsamp		      "0.4"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Sin
      Name		      "Sine Wave"
      Ports		      [0, 1]
      Position		      [95, 70, 125, 100]
      SineType		      "Time based"
      Amplitude		      "30"
      Bias		      "50"
      Frequency		      "1/sqrt(L_DC*C_DC)/10"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "Vc"
      Ports		      [1]
      Position		      [320, 59, 350, 91]
      Floating		      off
      Location		      [893, 653, 1277, 960]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-25"
      YMax		      "200"
      SaveToWorkspace	      on
      SaveName		      "Vc"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Actuator\nDC/DC"
      SrcPort		      1
      DstBlock		      "Vc"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Constant"
      SrcPort		      1
      Points		      [70, 0]
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Repeating\nSequence\nStair1"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      1
    }
  }
}
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    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.0.4"
      Array {
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	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.0.4"
	  StartTime		  "-100.0"
	  StopTime		  "1200"
	  AbsTol		  "auto"
	  FixedStep		  ".1"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  RelTol		  "auto"
	  SolverMode		  "Auto"
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	  PositivePriorityOrder	  off
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	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
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	Simulink.DataIOCC {
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	  Version		  "1.0.4"
	  Decimation		  "1"
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	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
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	  MaxDataPoints		  "1000"
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	  LoadInitialState	  off
	  SaveFinalState	  off
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	  SaveState		  off
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	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsOut"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Version		  "1.0.4"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  ConditionalExecOptimization "on_for_testing"
	  InlineParams		  off
	  InlineInvariantSignals  on
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
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	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  OptimizeModelRefInitCode off
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	  ArtificialAlgebraicLoopMsg "warning"
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	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  SolverPrmCheckMsg	  "none"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.0.4"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Floor"
	  ProdEndianess		  "LittleEndian"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit xPC Target (Intel Pentium)"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
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	  Version		  "1.0.4"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Version		  "1.0.4"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Version		      "1.0.4"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      CustomSymbolStr	      "$R$N$M"
	      MangleLength	      1
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Version		      "1.0.4"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
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	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
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      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Hardware Implementation"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  WSMCode		  "tau=7;\neps=.4;\nL=3E-4;\nF=96485;\nR=8.314;\nn=2;"
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
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    Block {
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    Block {
      BlockType		      Scope
      Floating		      off
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      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
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      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Step
      Time		      "1"
      Before		      "0"
      After		      "1"
      SampleTime	      "-1"
      VectorParams1D	      on
      ZeroCross		      on
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
  }
  AnnotationDefaults {
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    DropShadow		    off
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    FontSize		    10
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  }
  LineDefaults {
    FontName		    "Helvetica"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "fuelCellCO"
    Location		    [265, 57, 1276, 579]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "usletter"
    PaperUnits		    "inches"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Anode\ncompositions"
      Ports		      [0, 1]
      Position		      [105, 189, 165, 211]
      BackgroundColor	      "red"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Anode\ncompositions"
	Location		[401, 579, 953, 879]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
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	PaperUnits		"centimeters"
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	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\nPressure1"
	  Position		  [20, 40, 60, 60]
	  ShowName		  off
	  Value			  "75"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\nPressure2"
	  Position		  [20, 100, 60, 120]
	  ShowName		  off
	  Value			  "20"
	  Port {
	    PortNumber		    1
	    Name		    "Carbon dioxide"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	    ShowSigGenPortName	    on
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\nPressure3"
	  Position		  [20, 130, 60, 150]
	  ShowName		  off
	  Value			  "5"
	  Port {
	    PortNumber		    1
	    Name		    "Water"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	    ShowSigGenPortName	    on
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\nPressure4"
	  Position		  [20, 70, 60, 90]
	  ShowName		  off
	  Port {
	    PortNumber		    1
	    Name		    "Carbon monoxide"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	    ShowSigGenPortName	    on
	  }
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux"
	  Ports			  [4, 1]
	  Position		  [185, 36, 190, 154]
	  ShowName		  off
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Outport
	  Name			  "p_cat"
	  Position		  [230, 88, 260, 102]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Mux"
	  SrcPort		  1
	  DstBlock		  "p_cat"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Atmospheric\nPressure1"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  1
	}
	Line {
	  Name			  "Carbon monoxide"
	  Labels		  [0, 0]
	  SrcBlock		  "Atmospheric\nPressure4"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  2
	}
	Line {
	  Name			  "Carbon dioxide"
	  Labels		  [0, 0]
	  SrcBlock		  "Atmospheric\nPressure2"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  3
	}
	Line {
	  Name			  "Water"
	  Labels		  [0, 0]
	  SrcBlock		  "Atmospheric\nPressure3"
	  SrcPort		  1
	  DstBlock		  "Mux"
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	}
	Annotation {
	  Name			  "Hydrogen"
	  Position		  [90, 60]
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    Block {
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      Name		      "Cathode\ncompositions"
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	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [2, 1]
	      Position		      [315, 27, 345, 58]
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Rref"
	      Position		      [165, 142, 205, 178]
	      Value		      "2E-4"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Subtract"
	      Ports		      [2, 1]
	      Position		      [95, 62, 125, 93]
	      ShowName		      off
	      Inputs		      "+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Tref"
	      Position		      [15, 105, 55, 135]
	      Value		      "343.15"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "alpha"
	      Position		      [90, 127, 130, 163]
	      Value		      "-2.2E-7"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "eta_ohm"
	      Position		      [380, 38, 410, 52]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "T"
	      SrcPort		      1
	      DstBlock		      "Subtract"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Tref"
	      SrcPort		      1
	      Points		      [10, 0; 0, -35]
	      DstBlock		      "Subtract"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Subtract"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "alpha"
	      SrcPort		      1
	      Points		      [5, 0; 0, -50]
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      DstBlock		      "Add"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Rref"
	      SrcPort		      1
	      Points		      [10, 0; 0, -55]
	      DstBlock		      "Add"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "i"
	      SrcPort		      1
	      DstBlock		      "Divide1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Add"
	      SrcPort		      1
	      Points		      [5, 0; 0, -50]
	      DstBlock		      "Divide1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      DstBlock		      "eta_ohm"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [4, 1]
	  Position		  [710, 360, 750, 400]
	  BackgroundColor	  "orange"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "--+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "Temperature"
	  Position		  [165, 360, 195, 390]
	  BackgroundColor	  "orange"
	  Value			  "400"
	}
	Block {
	  BlockType		  Outport
	  Name			  "V"
	  Position		  [785, 373, 815, 387]
	  BackgroundColor	  "orange"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "i"
	  SrcPort		  1
	  Points		  [20, 0]
	  Branch {
	    Points		    [0, 0]
	    Branch {
	      Points		      [0, -130]
	      DstBlock		      "Cathode"
	      DstPort		      3
	    }
	    Branch {
	      Points		      [0, 200]
	      DstBlock		      "Anode"
	      DstPort		      2
	    }
	  }
	  Branch {
	    DstBlock		    "Internal resistance"
	    DstPort		    1
	  }
	}
	Line {
	  Name			  "Cathodic activation overpotential"
	  Labels		  [3, 1]
	  SrcBlock		  "Cathode"
	  SrcPort		  1
	  Points		  [280, 0; 0, 225; 130, 0]
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  Name			  "Ohmic loss"
	  Labels		  [3, 1]
	  SrcBlock		  "Internal resistance"
	  SrcPort		  1
	  Points		  [20, 0; 0, 48]
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  Name			  "Reversible\npotential"
	  Labels		  [3, 1]
	  SrcBlock		  "Cell thermodynamics"
	  SrcPort		  1
	  Points		  [25, 0; 0, -63]
	  DstBlock		  "Sum"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "V"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Crossover\ncurrent"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    Points		    [0, -215]
	    DstBlock		    "Cathode"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 210]
	    DstBlock		    "Anode"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Temperature"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    Points		    [195, 0]
	    Branch {
	      Points		      [0, 70]
	      DstBlock		      "Cell thermodynamics"
	      DstPort		      1
	    }
	    Branch {
	      Points		      [0, -50]
	      DstBlock		      "Internal resistance"
	      DstPort		      2
	    }
	  }
	  Branch {
	    Points		    [0, 80]
	    DstBlock		    "Anode"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -155]
	    DstBlock		    "Cathode"
	    DstPort		    4
	  }
	}
	Line {
	  Name			  "Anodic activation overpotential"
	  Labels		  [3, 1]
	  SrcBlock		  "Anode"
	  SrcPort		  2
	  Points		  [280, 0; 0, -140; 130, 0]
	  DstBlock		  "Sum"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "p_c"
	  SrcPort		  1
	  DstBlock		  "Cathode"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Cathode"
	  SrcPort		  2
	  Points		  [60, 0; 0, 265]
	  DstBlock		  "Cell thermodynamics"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "p_a"
	  SrcPort		  1
	  DstBlock		  "Anode"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Anode"
	  SrcPort		  1
	  DstBlock		  "Cell thermodynamics"
	  DstPort		  3
	}
      }
    }
    Block {
      BlockType		      Scope
      Name		      "Scope1"
      Ports		      [1]
      Position		      [470, 224, 500, 256]
      Location		      [5, 55, 1277, 961]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Step
      Name		      "Step"
      Position		      [210, 125, 240, 155]
      NamePlacement	      "alternate"
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Cathode\ncompositions"
      SrcPort		      1
      DstBlock		      "Fuel Cell"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Anode\ncompositions"
      SrcPort		      1
      DstBlock		      "Fuel Cell"
      DstPort		      3
    }
    Line {
      SrcBlock		      "Fuel Cell"
      SrcPort		      1
      Points		      [45, 0; 0, 70]
      DstBlock		      "Scope1"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Step"
      SrcPort		      1
      DstBlock		      "Fuel Cell"
      DstPort		      1
    }
  }
}

# Finite State Machines
#
#    Stateflow Version 6.0 (R14) dated Apr 30 2004, 05:46:35
#
#

Stateflow {

	machine {
		id                   		1
		name                 		"fuelCellCO"
		created              		"27-Sep-2004 09:53:40"
		isLibrary            		0
		firstTarget          		2
		sfVersion            		60014000.000006
	}

	target {
		id               		2
		name             		"sfun"
		description      		"Default Simulink S-Function Target."
		machine          		1
		linkNode         		[1 0 0]
	}
}










FC++-1.0/matlab/Hinf_converter.m


function [K, N, GAM]=Hinf_converter( D, iL, Vin )
% Internal converter resistance
R=0.003   ;
L=0.00094 ;
C=0.0032  ;

% Linearisation point
%D  = 0.5;  % default 0.5
%iL = 200 ; % default 200
%Vfc = 50 ; % default 50

% Weight parameters
A  = 1E-4 ;
M  = 2 ;
wb = 0.5*(Vin/L/iL); % zRHP/2
%   parameters for the input weight
Au = 1 ;
Mu = 1E-2 ;
wbu = 2*pi*10^4 ; % Maximum bandwidth on D

% Weights
W1 = tf( [1/M, wb], [1 wb*A] ) ;
W1.Name = 'Weight on error' ;
W2 = tf( [1 wbu], [Mu, wbu*Au] ) ;
W2.Name = 'Weight on input' ;
W  = [ W1, 0; 0, W2 ] ;
W.Name = 'Weight matrix' ;

% Transfer functions
Gv = tf( D*(1-D), [L*C, C*R, (1-D)^2] ) ;
Gi = tf( [L, R], [L*C, C*R, (1-D)^2] ) ;
Gd = tf( [-L*iL, +Vin], [L*C, C*R, (1-D)^2] ) ;

% Scale the transfer functions
Gv = Gv/5 ;   % output/input voltage ratio
Gi = Gi/1 ;   % output voltage/current (V/A) ratio
Gd = Gd/200 ; % output voltage (V) per unit D

% Plant:
%   columns: 1) input voltage, 2) output current, 3) reference, 4) manipulated input
P = [ -W1*Gv, -W1*Gi, W1, -W1*Gd;
    0 0 0 W2;    % Weight on input
    -Gv, -Gi, 1, -Gd; % measured error
    (1-D)*D 0 0 0;    % measured input voltage * (1-D)*D
    0 1 0 0;    % measured output current
    ] ;
P.Name='Plant' ;
P.InputName={'Input voltage','Output current', 'Reference signal', 'Duty ratio'} ;
P.OutputName={'Weighed error', 'Weighed KS', 'Error', 'Input voltage', 'Output current' } ;


[K,CL,GAM]=hinfsyn(ss(P),3,1) ;

K.Name='Controller' ;
K.InputName={'Error','Input voltage','Output current'} ;
K.OutputName={'Duty ratio'};

N = W\CL ;
N.Name = 'Closed-loop system' ;
%N.InputName = {'Input voltage','Disturbance on Vin, 1%','Output current','Disturbance on Iout, 1%', 'Reference signal','Disturbance on duty ratio, 1%'} ;
N.InputName = {'Input voltage','Output current','Reference signal'} ;
N.OutputName = {'Error', 'Duty ratio'} ;










FC++-1.0/matlab/Hinf_batch.m


[KD1, ND1, g]=Hinf_converter(0.1,200,50);
fprintf('%f\n',g);
[KD2, ND2, g]=Hinf_converter(0.2,200,50);
fprintf('%f\n',g);
[KD3, ND3, g]=Hinf_converter(0.3,200,50);
fprintf('%f\n',g);
[KD4, ND4, g]=Hinf_converter(0.4,200,50);
fprintf('%f\n',g);
[KD5, ND5, g]=Hinf_converter(0.5,200,50);
fprintf('%f\n',g);
[KD6, ND6, g]=Hinf_converter(0.6,200,50);
fprintf('%f\n',g);
[KD7, ND7, g]=Hinf_converter(0.7,200,50);
fprintf('%f\n',g);
[KD8, ND8, g]=Hinf_converter(0.8,200,50);
fprintf('%f\n',g);
[KD9, ND9, g]=Hinf_converter(0.9,200,50);
fprintf('%f\n',g);

ltiview( KD1, KD2, KD3, KD4, KD5, KD6, KD7, KD8, KD9 );
ltiview( ND1, ND2, ND3, ND4, ND5, ND6, ND7, ND8, ND9 );

[KI50, NI50, g]=Hinf_converter(0.5,50,50);
fprintf('%f\n',g);
[KI100, NI100, g]=Hinf_converter(0.5,100,50);
fprintf('%f\n',g);
[KI150, NI150, g]=Hinf_converter(0.5,150,50);
fprintf('%f\n',g);
[KI200, NI200, g]=Hinf_converter(0.5,200,50);
fprintf('%f\n',g);
[KI250, NI250, g]=Hinf_converter(0.5,250,50);
fprintf('%f\n',g);
[KI300, NI300, g]=Hinf_converter(0.5,300,50);
fprintf('%f\n',g);
[KI350, NI350, g]=Hinf_converter(0.5,350,50);
fprintf('%f\n',g);
[KI400, NI400, g]=Hinf_converter(0.5,400,50);
fprintf('%f\n',g);
[KI450, NI450, g]=Hinf_converter(0.5,450,50);
fprintf('%f\n',g);
[KI500, NI500, g]=Hinf_converter(0.5,500,50);
fprintf('%f\n',g);

ltiview( KI50, KI100, KI150, KI200, KI250, KI300, KI350, KI400, KI450, KI500 );
ltiview( NI50, NI100, NI150, NI200, NI250, NI300, NI350, NI400, NI450, NI500 );

[KV20, NV20, g]=Hinf_converter(0.5,200,20);
fprintf('%f\n',g);
[KV40, NV40, g]=Hinf_converter(0.5,200,40);
fprintf('%f\n',g);
[KV60, NV60, g]=Hinf_converter(0.5,200,60);
fprintf('%f\n',g);
[KV80, NV80, g]=Hinf_converter(0.5,200,80);
fprintf('%f\n',g);
[KV100, NV100, g]=Hinf_converter(0.5,200,100);
fprintf('%f\n',g);
[KV120, NV120, g]=Hinf_converter(0.5,200,120);
fprintf('%f\n',g);
[KV140, NV140, g]=Hinf_converter(0.5,200,140);
fprintf('%f\n',g);
[KV160, NV160, g]=Hinf_converter(0.5,200,160);
fprintf('%f\n',g);
[KV180, NV180, g]=Hinf_converter(0.5,200,180);
fprintf('%f\n',g);
[KV200, NV200, g]=Hinf_converter(0.5,200,200);
fprintf('%f\n',g);

ltiview( KV20, KV40, KV60, KV80, KV100, KV120, KV140, KV160, KV180, KV200 );
ltiview( NV20, NV40, NV60, NV80, NV100, NV120, NV140, NV160, NV180, NV200 );

[KZ20, NZ20, g]=Hinf_converter(0.5,20,20);
fprintf('%f\n',g);
[KZ40, NZ40, g]=Hinf_converter(0.5,40,40);
fprintf('%f\n',g);
[KZ60, NZ60, g]=Hinf_converter(0.5,60,60);
fprintf('%f\n',g);
[KZ80, NZ80, g]=Hinf_converter(0.5,80,80);
fprintf('%f\n',g);
[KZ100, NZ100, g]=Hinf_converter(0.5,100,100);
fprintf('%f\n',g);
[KZ120, NZ120, g]=Hinf_converter(0.5,120,120);
fprintf('%f\n',g);
[KZ140, NZ140, g]=Hinf_converter(0.5,140,140);
fprintf('%f\n',g);
[KZ160, NZ160, g]=Hinf_converter(0.5,160,160);
fprintf('%f\n',g);
[KZ180, NZ180, g]=Hinf_converter(0.5,180,180);
fprintf('%f\n',g);
[KZ200, NZ200, g]=Hinf_converter(0.5,200,200);
fprintf('%f\n',g);

ltiview( KZ20, KZ40, KZ60, KZ80, KZ100, KZ120, KZ140, KZ160, KZ180, KZ200 );
ltiview( NZ20, NZ40, NZ60, NZ80, NZ100, NZ120, NZ140, NZ160, NZ180, NZ200 );
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Model {
  Name			  "linearized"
  Version		  6.4
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.33"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  InitFcn		  "L=0.00094;\nC=0.0032;\n\nVfc = 1000 ;\nIa = 1 ;\nVc"
"_start = 50;\npsi_start = 0.5 * C * (Vc_start+Vfc)^2 ;\n\ntheta=1E-5 ;\nKc = "
"0.5/theta ;\nTauI = 8 * theta ;"
  Created		  "Mon Jun 19 16:26:05 2006"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "federico"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Thu Jul 20 01:10:05 2006"
  ModelVersionFormat	  "1.%<AutoIncrement:33>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0.0"
	  StopTime		  "5"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-6"
	  SolverMode		  "Auto"
	  Solver		  "ode23tb"
	  SolverName		  "ode23tb"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  MaxConsecutiveZCsMsg	  "error"
	  SolverPrmCheckMsg	  "none"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskCondExecSysMsg "none"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	  StrictBusMsg		  "Warning"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.2.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.2.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeERTFirstTime     on
	      ERTFirstTimeCompliant   off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      DataTypeConversion
      OutDataTypeMode	      "Inherit via back propagation"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      ConvertRealWorld	      "Real World Value (RWV)"
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      RelationalOperator
      Operator		      ">="
      InputSameDT	      on
      LogicOutDataTypeMode    "Logical (see Configuration Parameters: Optimiza"
"tion)"
      LogicDataType	      "uint(8)"
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      Stop
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Arial"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "linearized"
    Location		    [448, 75, 1167, 502]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Reference
      Name		      "D"
      Ports		      [0, 1]
      Position		      [40, 65, 70, 95]
      NamePlacement	      "alternate"
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[0:0.1:1]"
      tsamp		      "0.5"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      SubSystem
      Name		      "D in [0,1]"
      Ports		      [3, 1]
      Position		      [240, 72, 330, 108]
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"D in [0,1]"
	Location		[204, 310, 842, 488]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "IL"
	  Position		  [20, 128, 50, 142]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [20, 108, 50, 122]
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "nu"
	  Position		  [20, 23, 50, 37]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Scope
	  Name			  "D, unfiltered"
	  Ports			  [1]
	  Position		  [280, 59, 310, 91]
	  Floating		  off
	  Location		  [953, 419, 1277, 658]
	  Open			  off
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  YMin			  "-1"
	  YMax			  "1"
	  SaveName		  "ScopeData3"
	  DataFormat		  "StructureWithTime"
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "D->nu"
	  Ports			  [3, 1]
	  Position		  [395, 32, 470, 68]
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "D->nu"
	    Location		    [185, 312, 585, 480]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [15, 48, 45, 62]
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [155, 98, 185, 112]
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "IL"
	      Position		      [95, 63, 125, 77]
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Constant"
	      Position		      [20, 15, 40, 35]
	      ShowName		      off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [255, 50, 300, 80]
	      ShowName		      off
	      Gain		      "1/C"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product"
	      Ports		      [2, 1]
	      Position		      [155, 47, 185, 78]
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [65, 45, 85, 65]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "+-|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [205, 55, 225, 75]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "nu"
	      Position		      [335, 58, 365, 72]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Constant"
	      SrcPort		      1
	      Points		      [30, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "IL"
	      SrcPort		      1
	      DstBlock		      "Product"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Product"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [25, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Product"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "nu"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Saturate
	  Name			  "Saturation"
	  Position		  [305, 25, 335, 55]
	  NamePlacement		  "alternate"
	  UpperLimit		  "1"
	  LowerLimit		  "0"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "nu->D"
	  Ports			  [3, 1]
	  Position		  [105, 22, 180, 58]
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "nu->D"
	    Location		    [709, 346, 1109, 511]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "nu"
	      Position		      [15, 48, 45, 62]
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 83, 45, 97]
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "IL"
	      Position		      [15, 118, 45, 132]
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Constant"
	      Position		      [215, 95, 235, 115]
	      ShowName		      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [2, 1]
	      Position		      [205, 47, 235, 78]
	      ShowName		      off
	      Inputs		      "*/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [75, 40, 120, 70]
	      ShowName		      off
	      Gain		      "C"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [155, 45, 175, 65]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [270, 55, 290, 75]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|-+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "D"
	      Position		      [335, 58, 365, 72]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "nu"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [115, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "IL"
	      SrcPort		      1
	      Points		      [140, 0]
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Constant"
	      SrcPort		      1
	      Points		      [40, 0]
	      DstBlock		      "Sum2"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "D"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "filtered\nnu"
	  Position		  [505, 43, 535, 57]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "D->nu"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "filtered\nnu"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "nu"
	  SrcPort		  1
	  DstBlock		  "nu->D"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [20, 0; 0, 0]
	  Branch {
	    Points		    [0, -75]
	    DstBlock		    "nu->D"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [275, 0; 0, -65]
	    DstBlock		    "D->nu"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "IL"
	  SrcPort		  1
	  Points		  [35, 0]
	  Branch {
	    DstBlock		    "nu->D"
	    DstPort		    3
	  }
	  Branch {
	    Points		    [275, 0; 0, -75]
	    DstBlock		    "D->nu"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Saturation"
	  SrcPort		  1
	  DstBlock		  "D->nu"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "nu->D"
	  SrcPort		  1
	  Points		  [35, 0]
	  Branch {
	    DstBlock		    "Saturation"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 35]
	    DstBlock		    "D, unfiltered"
	    DstPort		    1
	  }
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "D->nu"
      Ports		      [3, 1]
      Position		      [90, 71, 145, 129]
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"D->nu"
	Location		[185, 312, 585, 480]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "D"
	  Position		  [15, 48, 45, 62]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [155, 98, 185, 112]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "IL"
	  Position		  [95, 63, 125, 77]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant"
	  Position		  [20, 15, 40, 35]
	  ShowName		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [255, 50, 300, 80]
	  ShowName		  off
	  Gain			  "1/C"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [155, 47, 185, 78]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [65, 45, 85, 65]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+-|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [205, 55, 225, 75]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "nu"
	  Position		  [335, 58, 365, 72]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "D"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Constant"
	  SrcPort		  1
	  Points		  [30, 0]
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "IL"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [25, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "nu"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Demux
      Name		      "Demux"
      Ports		      [1, 2]
      Position		      [480, 86, 485, 124]
      BackgroundColor	      "black"
      ShowName		      off
      Outputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      Reference
      Name		      "IL-VC plot"
      Ports		      [2]
      Position		      [640, 360, 670, 395]
      NamePlacement	      "alternate"
      SourceBlock	      "simulink/Sinks/XY Graph"
      SourceType	      "XY scope."
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      xmin		      "0"
      xmax		      "600"
      ymin		      "0"
      ymax		      "500"
      st		      "-1"
    }
    Block {
      BlockType		      Constant
      Name		      "Ia"
      Position		      [630, 186, 655, 204]
      Orientation	      "left"
      NamePlacement	      "alternate"
      ShowName		      off
      Value		      "Ia"
    }
    Block {
      BlockType		      Integrator
      Name		      "Integrator"
      Ports		      [1, 1]
      Position		      [415, 90, 445, 120]
      ShowName		      off
      InitialCondition	      "[ Vc_start psi_start*1.1]"
      IgnoreLimit	      off
    }
    Block {
      BlockType		      Mux
      Name		      "Mux"
      Ports		      [2, 1]
      Position		      [380, 76, 385, 129]
      ShowName		      off
      Inputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      Product
      Name		      "Product"
      Ports		      [2, 1]
      Position		      [176, 220, 209, 250]
      Orientation	      "up"
      NamePlacement	      "alternate"
      ShowName		      off
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum3"
      Ports		      [2, 1]
      Position		      [185, 90, 205, 110]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|++"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Gain
      Name		      "Tuning\nparameter"
      Position		      [180, 155, 210, 180]
      Orientation	      "up"
      Gain		      "(Ia/Vfc/0.9)^(1/3)"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Scope
      Name		      "Vc"
      Ports		      [1]
      Position		      [640, 79, 670, 111]
      Floating		      off
      Location		      [6, 614, 577, 960]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "5"
      YMin		      "0"
      YMax		      "1200"
      SaveToWorkspace	      on
      SaveName		      "Vc"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Constant
      Name		      "Vfc"
      Position		      [575, 201, 600, 219]
      Orientation	      "left"
      ShowName		      off
      Value		      "Vfc"
    }
    Block {
      BlockType		      Scope
      Name		      "derivatives"
      Ports		      [1]
      Position		      [425, 34, 455, 66]
      NamePlacement	      "alternate"
      Floating		      off
      Location		      [951, 721, 1275, 960]
      Open		      off
      NumInputPorts	      "1"
      ZoomMode		      "xonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1"
      YMin		      "-2e+06"
      YMax		      "9e+06"
      SaveName		      "ScopeData4"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      SubSystem
      Name		      "dpsi/dt"
      Ports		      [4, 1]
      Position		      [340, 156, 415, 219]
      Orientation	      "left"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"dpsi/dt"
	Location		[670, 60, 1276, 248]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "psi"
	  Position		  [15, 28, 45, 42]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "mu"
	  Position		  [15, 88, 45, 102]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [85, 158, 115, 172]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vfc"
	  Position		  [40, 118, 70, 132]
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [115, 20, 145, 50]
	  ShowName		  off
	  Gain			  "2"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [195, 80, 225, 110]
	  ShowName		  off
	  Gain			  "C"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain2"
	  Position		  [270, 20, 300, 50]
	  ShowName		  off
	  Gain			  "1/L"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction"
	  Ports			  [1, 1]
	  Position		  [145, 80, 175, 110]
	  ShowName		  off
	  Operator		  "square"
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction1"
	  Ports			  [1, 1]
	  Position		  [325, 20, 355, 50]
	  ShowName		  off
	  Operator		  "sqrt"
	  Port {
	    PortNumber		    1
	    Name		    "IL"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [145, 142, 175, 173]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product1"
	  Ports			  [2, 1]
	  Position		  [400, 27, 430, 58]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [230, 25, 250, 45]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum2"
	  Ports			  [2, 1]
	  Position		  [75, 85, 95, 105]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum3"
	  Ports			  [2, 1]
	  Position		  [455, 35, 475, 55]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "dpsi\ndt"
	  Position		  [525, 38, 555, 52]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "psi"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "mu"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Vfc"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "Sum2"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [290, 0; 0, -75]
	    DstBlock		    "Product1"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Sum2"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "Math\nFunction"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -15; -105, 0; 0, 70]
	    DstBlock		    "Product"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Math\nFunction"
	  SrcPort		  1
	  DstBlock		  "Gain1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  Points		  [10, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain2"
	  SrcPort		  1
	  DstBlock		  "Math\nFunction1"
	  DstPort		  1
	}
	Line {
	  Name			  "IL"
	  Labels		  [1, 0]
	  SrcBlock		  "Math\nFunction1"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  Points		  [285, 0]
	  DstBlock		  "Sum3"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum3"
	  SrcPort		  1
	  DstBlock		  "dpsi\ndt"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Product1"
	  SrcPort		  1
	  DstBlock		  "Sum3"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Scope
      Name		      "iL"
      Ports		      [1]
      Position		      [85, 264, 115, 296]
      Floating		      off
      Location		      [307, 721, 613, 960]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1"
      YMin		      "420000"
      YMax		      "510000"
      SaveToWorkspace	      on
      SaveName		      "iL"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      SubSystem
      Name		      "iL2"
      Ports		      [3, 1]
      Position		      [235, 317, 305, 363]
      Orientation	      "left"
      ShowName		      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"iL2"
	Location		[373, 60, 1191, 328]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "psi"
	  Position		  [15, 38, 45, 52]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "mu"
	  Position		  [15, 98, 45, 112]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vfc"
	  Position		  [15, 138, 45, 152]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Reference
	  Name			  "Compare\nTo Zro"
	  Ports			  [1, 1]
	  Position		  [435, 120, 465, 150]
	  ShowName		  off
	  SourceBlock		  "simulink/Logic and Bit\nOperations/Compare"
"\nTo Zero"
	  SourceType		  "Compare To Zero"
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  relop			  "<"
	  LogicOutDataTypeMode	  "boolean"
	  ZeroCross		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [115, 30, 145, 60]
	  ShowName		  off
	  Gain			  "2"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [195, 90, 225, 120]
	  ShowName		  off
	  Gain			  "C"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain2"
	  Position		  [300, 30, 330, 60]
	  ShowName		  off
	  Gain			  "1/L"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction"
	  Ports			  [1, 1]
	  Position		  [145, 90, 175, 120]
	  ShowName		  off
	  Operator		  "square"
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction1"
	  Ports			  [1, 1]
	  Position		  [370, 30, 400, 60]
	  ShowName		  off
	  Operator		  "sqrt"
	  Port {
	    PortNumber		    1
	    Name		    "IL"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Stop
	  Name			  "Stop Simulation"
	  Position		  [505, 117, 540, 153]
	  BackgroundColor	  "red"
	  ShowName		  off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [230, 35, 250, 55]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum2"
	  Ports			  [2, 1]
	  Position		  [75, 95, 95, 115]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "iL"
	  Position		  [450, 38, 480, 52]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "psi"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "mu"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Vfc"
	  SrcPort		  1
	  Points		  [35, 0]
	  DstBlock		  "Sum2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum2"
	  SrcPort		  1
	  DstBlock		  "Math\nFunction"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Math\nFunction"
	  SrcPort		  1
	  DstBlock		  "Gain1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  Points		  [10, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain2"
	  SrcPort		  1
	  DstBlock		  "Math\nFunction1"
	  DstPort		  1
	}
	Line {
	  Name			  "IL"
	  Labels		  [1, 0]
	  SrcBlock		  "Math\nFunction1"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    DstBlock		    "iL"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Compare\nTo Zro"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Compare\nTo Zro"
	  SrcPort		  1
	  DstBlock		  "Stop Simulation"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "min dmu/dpsi"
      Ports		      [4, 1]
      Position		      [335, 259, 435, 316]
      Orientation	      "left"
      NamePlacement	      "alternate"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"min dmu/dpsi"
	Location		[317, 157, 981, 341]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "psi"
	  Position		  [15, 28, 45, 42]
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "mu"
	  Position		  [15, 53, 45, 67]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [230, 68, 260, 82]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vfc"
	  Position		  [90, 78, 120, 92]
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [340, 55, 370, 85]
	  ShowName		  off
	  Gain			  "L"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [175, 140, 205, 170]
	  ShowName		  off
	  Gain			  "C"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction"
	  Ports			  [1, 1]
	  Position		  [435, 55, 465, 85]
	  ShowName		  off
	  Operator		  "reciprocal"
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [285, 52, 315, 83]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product1"
	  Ports			  [2, 1]
	  Position		  [240, 115, 255, 170]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product2"
	  Ports			  [2, 1]
	  Position		  [510, 62, 540, 93]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [125, 145, 145, 165]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "++|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [385, 60, 405, 80]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "iL"
	  Ports			  [3, 1]
	  Position		  [155, 25, 225, 95]
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "iL"
	    Location		    [608, 339, 1119, 517]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "psi"
	      Position		      [15, 38, 45, 52]
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "mu"
	      Position		      [15, 98, 45, 112]
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vfc"
	      Position		      [15, 138, 45, 152]
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [115, 30, 145, 60]
	      ShowName		      off
	      Gain		      "2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [195, 90, 225, 120]
	      ShowName		      off
	      Gain		      "C"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain2"
	      Position		      [300, 30, 330, 60]
	      ShowName		      off
	      Gain		      "1/L"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [145, 90, 175, 120]
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction1"
	      Ports		      [1, 1]
	      Position		      [370, 30, 400, 60]
	      ShowName		      off
	      Operator		      "sqrt"
	      Port {
		PortNumber		1
		Name			"IL"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [230, 35, 250, 55]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [75, 95, 95, 115]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "iL"
	      Position		      [450, 38, 480, 52]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "psi"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "mu"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vfc"
	      SrcPort		      1
	      Points		      [35, 0]
	      DstBlock		      "Sum2"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      Points		      [10, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Gain2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain2"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction1"
	      DstPort		      1
	    }
	    Line {
	      Name		      "IL"
	      Labels		      [1, 0]
	      SrcBlock		      "Math\nFunction1"
	      SrcPort		      1
	      DstBlock		      "iL"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "dmu / dpsi min"
	  Position		  [585, 73, 615, 87]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "mu"
	  SrcPort		  1
	  Points		  [20, 0]
	  Branch {
	    DstBlock		    "iL"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 95]
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Vfc"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "iL"
	    DstPort		    3
	  }
	  Branch {
	    Points		    [0, 25]
	    Branch {
	      Points		      [0, 20]
	      Branch {
		DstBlock		"Sum"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Product1"
		DstPort			1
	      }
	    }
	    Branch {
	      Points		      [360, 0]
	      DstBlock		      "Product2"
	      DstPort		      2
	    }
	  }
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Product"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "psi"
	  SrcPort		  1
	  DstBlock		  "iL"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "iL"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Gain1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product1"
	  SrcPort		  1
	  Points		  [135, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Math\nFunction"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Math\nFunction"
	  SrcPort		  1
	  DstBlock		  "Product2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Product2"
	  SrcPort		  1
	  DstBlock		  "dmu / dpsi min"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Scope
      Name		      "psi"
      Ports		      [1]
      Position		      [590, 119, 620, 151]
      Floating		      off
      Location		      [698, 612, 1277, 960]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "5"
      YMin		      "0"
      YMax		      "3500"
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Demux"
      SrcPort		      2
      Points		      [10, 0; 0, 20]
      Branch {
	Points			[0, 30]
	Branch {
	  DstBlock		  "dpsi/dt"
	  DstPort		  1
	}
	Branch {
	  Points		  [0, 100]
	  Branch {
	    Points		    [0, 60]
	    DstBlock		    "iL2"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "min dmu/dpsi"
	    DstPort		    1
	  }
	}
      }
      Branch {
	DstBlock		"psi"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "dpsi/dt"
      SrcPort		      1
      Points		      [0, 0; -40, 0]
      Branch {
	Points			[0, -50; 60, 0; 0, -25]
	DstBlock		"Mux"
	DstPort			2
      }
      Branch {
	Points			[0, 75]
	DstBlock		"Product"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Ia"
      SrcPort		      1
      Points		      [0, 0; -10, 0]
      Branch {
	Points			[-85, 0]
	Branch {
	  DstBlock		  "dpsi/dt"
	  DstPort		  3
	}
	Branch {
	  Points		  [0, 100]
	  DstBlock		  "min dmu/dpsi"
	  DstPort		  3
	}
      }
      Branch {
	Points			[0, 200; -600, 0; 0, -295]
	Branch {
	  DstBlock		  "D->nu"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, -55; 200, 0; 0, 45]
	  DstBlock		  "D in [0,1]"
	  DstPort		  2
	}
      }
    }
    Line {
      SrcBlock		      "Vfc"
      SrcPort		      1
      Points		      [0, 0; -25, 0]
      Branch {
	DstBlock		"dpsi/dt"
	DstPort			4
      }
      Branch {
	Points			[0, 100]
	Branch {
	  DstBlock		  "min dmu/dpsi"
	  DstPort		  4
	}
	Branch {
	  Points		  [0, 45]
	  DstBlock		  "iL2"
	  DstPort		  3
	}
      }
    }
    Line {
      SrcBlock		      "Mux"
      SrcPort		      1
      Points		      [0, 0; 5, 0]
      Branch {
	DstBlock		"Integrator"
	DstPort			1
      }
      Branch {
	Points			[0, -55]
	DstBlock		"derivatives"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Integrator"
      SrcPort		      1
      Points		      [15, 0]
      DstBlock		      "Demux"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Demux"
      SrcPort		      1
      Points		      [0, 0; 20, 0]
      Branch {
	Points			[0, 85]
	Branch {
	  DstBlock		  "dpsi/dt"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, 100]
	  Branch {
	    DstBlock		    "min dmu/dpsi"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 60]
	    DstBlock		    "iL2"
	    DstPort		    2
	  }
	}
      }
      Branch {
	Points			[45, 0]
	Branch {
	  DstBlock		  "Vc"
	  DstPort		  1
	}
	Branch {
	  Points		  [0, 290]
	  DstBlock		  "IL-VC plot"
	  DstPort		  2
	}
      }
    }
    Line {
      SrcBlock		      "Sum3"
      SrcPort		      1
      Points		      [15, 0]
      DstBlock		      "D in [0,1]"
      DstPort		      3
    }
    Line {
      SrcBlock		      "min dmu/dpsi"
      SrcPort		      1
      Points		      [-145, 0]
      DstBlock		      "Product"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Product"
      SrcPort		      1
      DstBlock		      "Tuning\nparameter"
      DstPort		      1
    }
    Line {
      SrcBlock		      "D"
      SrcPort		      1
      DstBlock		      "D->nu"
      DstPort		      1
    }
    Line {
      SrcBlock		      "iL2"
      SrcPort		      1
      Points		      [0, 0; -195, 0]
      Branch {
	Points			[0, -60]
	Branch {
	  DstBlock		  "iL"
	  DstPort		  1
	}
	Branch {
	  Points		  [0, -160]
	  Branch {
	    DstBlock		    "D->nu"
	    DstPort		    3
	  }
	  Branch {
	    Points		    [-30, 0; 0, -85; 220, 0]
	    DstBlock		    "D in [0,1]"
	    DstPort		    1
	  }
	}
      }
      Branch {
	Points			[0, 30]
	DstBlock		"IL-VC plot"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "D->nu"
      SrcPort		      1
      DstBlock		      "Sum3"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Tuning\nparameter"
      SrcPort		      1
      DstBlock		      "Sum3"
      DstPort		      2
    }
    Line {
      SrcBlock		      "D in [0,1]"
      SrcPort		      1
      Points		      [0, 0]
      DstBlock		      "Mux"
      DstPort		      1
    }
  }
}










FC++-1.0/matlab/Loads.mdl


Library {
  Name			  "Loads"
  Version		  6.0
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  LibraryLinkDisplay	  "none"
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  Created		  "Wed Sep 22 11:31:09 2004"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Thu Oct 28 12:49:00 2004"
  ModelVersionFormat	  "1.%<AutoIncrement:8>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.0.4"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.0.4"
	  StartTime		  "0.0"
	  StopTime		  "10.0"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode45"
	  ZeroCrossControl	  "UseLocalSettings"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.0.4"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.0.4"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  ConditionalExecOptimization "on_for_testing"
	  InlineParams		  off
	  InlineInvariantSignals  on
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.0.4"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.0.4"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.0.4"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.0.4"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.0.4"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      CustomSymbolStr	      "$R$N$M"
	      MangleLength	      1
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.0.4"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      Interpolate	      on
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      PortCounts	      "[]"
      SFunctionModules	      "''"
    }
    Block {
      BlockType		      Step
      Time		      "1"
      Before		      "0"
      After		      "1"
      SampleTime	      "-1"
      VectorParams1D	      on
      ZeroCross		      on
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Helvetica"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "Loads"
    Location		    [35, 659, 615, 919]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "usletter"
    PaperUnits		    "inches"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Driving cycle"
      Ports		      [0, 1]
      Position		      [270, 19, 355, 61]
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Driving cycle"
	Location		[386, 169, 881, 457]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Clock
	  Name			  "Clock"
	  Position		  [50, 129, 100, 161]
	  DisplayTime		  on
	  Decimation		  "10"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant"
	  Position		  [50, 50, 100, 80]
	  ShowName		  off
	  Value			  "cycle.t"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant1"
	  Position		  [45, 91, 125, 119]
	  ShowName		  off
	  Value			  "cycle.power"
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [2, 1]
	  Position		  [360, 97, 390, 128]
	  ShowName		  off
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Interpolazione\nlineare"
	  Ports			  [3, 1]
	  Position		  [190, 45, 275, 165]
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskType		  "Stateflow"
	  MaskDescription	  "Embedded MATLAB block"
	  MaskDisplay		  "disp('interpolation');"
	  MaskSelfModifiable	  on
	  MaskIconFrame		  on
	  MaskIconOpaque	  off
	  MaskIconRotate	  "none"
	  MaskIconUnits		  "autoscale"
	  System {
	    Name		    "Interpolazione\nlineare"
	    Location		    [257, 457, 812, 717]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "t"
	      Position		      [20, 101, 40, 119]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "p"
	      Position		      [20, 136, 40, 154]
	      Port		      "2"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "tt"
	      Position		      [20, 171, 40, 189]
	      Port		      "3"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Demux
	      Name		      " Demux "
	      Ports		      [1, 1]
	      Position		      [270, 180, 320, 220]
	      Outputs		      "1"
	    }
	    Block {
	      BlockType		      "S-Function"
	      Name		      " SFunction "
	      Tag		      "Stateflow S-Function Loads 2"
	      Ports		      [3, 2]
	      Position		      [180, 100, 230, 180]
	      FunctionName	      "sf_sfun"
	      PortCounts	      "[3 2]"
	      Port {
		PortNumber		2
		Name			"y"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Terminator
	      Name		      " Terminator "
	      Position		      [460, 191, 480, 209]
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "y"
	      Position		      [460, 101, 480, 119]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "tt"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "p"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      2
	    }
	    Line {
	      Name		      "y"
	      Labels		      [0, 0]
	      SrcBlock		      " SFunction "
	      SrcPort		      2
	      DstBlock		      "y"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "t"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      " Demux "
	      SrcPort		      1
	      DstBlock		      " Terminator "
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      " SFunction "
	      SrcPort		      1
	      Points		      [0, 80]
	      DstBlock		      " Demux "
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "Scaling"
	  Position		  [80, 212, 200, 248]
	  Value			  "max(cycle.power)/0.3"
	}
	Block {
	  BlockType		  Outport
	  Name			  "r"
	  Position		  [440, 108, 470, 122]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "r"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Constant"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Constant1"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Interpolazione\nlineare"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Clock"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "Scaling"
	  SrcPort		  1
	  Points		  [115, 0; 0, -110]
	  DstBlock		  "Divide"
	  DstPort		  2
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "IRF1404\nMosfet"
      Ports		      [2, 1]
      Position		      [140, 12, 225, 63]
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskType		      "Stateflow"
      MaskDescription	      "Embedded MATLAB block"
      MaskDisplay	      "disp('mosfet');"
      MaskSelfModifiable      on
      MaskIconFrame	      on
      MaskIconOpaque	      off
      MaskIconRotate	      "none"
      MaskIconUnits	      "autoscale"
      System {
	Name			"IRF1404\nMosfet"
	Location		[257, 457, 812, 717]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"usletter"
	PaperUnits		"inches"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "V"
	  Position		  [20, 101, 40, 119]
	  Port			  "1"
	  IconDisplay		  "Port number"
	  LatchInput		  off
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vgate"
	  Position		  [20, 136, 40, 154]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  LatchInput		  off
	}
	Block {
	  BlockType		  Demux
	  Name			  " Demux "
	  Ports			  [1, 1]
	  Position		  [270, 160, 320, 200]
	  Outputs		  "1"
	}
	Block {
	  BlockType		  "S-Function"
	  Name			  " SFunction "
	  Tag			  "Stateflow S-Function Loads 1"
	  Ports			  [2, 2]
	  Position		  [180, 100, 230, 160]
	  FunctionName		  "sf_sfun"
	  PortCounts		  "[2 2]"
	  Port {
	    PortNumber		    2
	    Name		    "i"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	    ShowSigGenPortName	    on
	  }
	}
	Block {
	  BlockType		  Terminator
	  Name			  " Terminator "
	  Position		  [460, 171, 480, 189]
	}
	Block {
	  BlockType		  Outport
	  Name			  "i"
	  Position		  [460, 101, 480, 119]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Vgate"
	  SrcPort		  1
	  DstBlock		  " SFunction "
	  DstPort		  2
	}
	Line {
	  Name			  "i"
	  Labels		  [0, 0]
	  SrcBlock		  " SFunction "
	  SrcPort		  2
	  DstBlock		  "i"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "V"
	  SrcPort		  1
	  DstBlock		  " SFunction "
	  DstPort		  1
	}
	Line {
	  SrcBlock		  " Demux "
	  SrcPort		  1
	  DstBlock		  " Terminator "
	  DstPort		  1
	}
	Line {
	  SrcBlock		  " SFunction "
	  SrcPort		  1
	  Points		  [0, 65]
	  DstBlock		  " Demux "
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Resistance step"
      Ports		      [1, 1]
      Position		      [20, 13, 95, 57]
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Resistance step"
	Location		[432, 298, 930, 598]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"usletter"
	PaperUnits		"inches"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "V"
	  Position		  [30, 73, 60, 87]
	  Port			  "1"
	  IconDisplay		  "Port number"
	  LatchInput		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "First resistance"
	  Position		  [175, 64, 245, 96]
	  Gain			  "0"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Multiply"
	  Ports			  [2, 1]
	  Position		  [105, 162, 135, 193]
	  ShowName		  off
	  Inputs		  "**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Second Resistance"
	  Position		  [190, 164, 260, 196]
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Step
	  Name			  "Step"
	  Position		  [30, 170, 60, 200]
	  ShowName		  off
	  Time			  "0"
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [335, 70, 355, 90]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "I"
	  Position		  [400, 73, 430, 87]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "V"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    DstBlock		    "First resistance"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 90]
	    DstBlock		    "Multiply"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "First resistance"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Step"
	  SrcPort		  1
	  DstBlock		  "Multiply"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Multiply"
	  SrcPort		  1
	  DstBlock		  "Second Resistance"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Second Resistance"
	  SrcPort		  1
	  Points		  [80, 0]
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "I"
	  DstPort		  1
	}
      }
    }
  }
}

# Finite State Machines
#
#    Stateflow Version 6.0 (R14) dated Apr 30 2004, 05:46:35
#
#

Stateflow {

	machine {
		id                   		1
		name                 		"Loads"
		created              		"27-Sep-2004 14:25:06"
		isLibrary            		1
		firstTarget          		19
		sfVersion            		60014000.000006
	}

	chart {
		id                       		2
		name                     		"IRF1404\n"
					"Mosfet"
		windowPosition           		[330.6 265.797 200.25 189.75]
		viewLimits               		[0 156.75 0 153.75]
		screen                   		[1 1 1280 1024 1.25]
		treeNode                 		[0 3 0 0]
		firstTransition          		5
		firstJunction            		4
		viewObj                  		2
		machine                  		1
		decomposition            		CLUSTER_CHART
		type                     		EML_CHART
		firstData                		6
		chartFileNumber          		1
		disableImplicitCasting   		1
		eml {
			name		"mosfet"
		}
	}

	state {
		id                  		3
		labelString         		"eML_blk_kernel()"
		position            		[18 64.5 118 66]
		fontSize            		12
		chart               		2
		treeNode            		[2 0 0 0]
		superState          		SUBCHART
		subviewer           		2
		type                		FUNC_STATE
		decomposition       		CLUSTER_STATE
		eml {
			isEML       		1
			script      		" function i = mosfet( V, Vgate )\n"
						"% This function tries to reproduce the behaviour of a\n"
						"% power mosfet. alfa [A/V] is the inclination of the common"
						"\n"
						"% characteristic in the ohmic region. K is the constant\n"
						"% in the relationship iD = K ( Vgs - Vgs(th) )Â².\n"
						"% Vgs(th) is the cutoff voltage, i.e. the voltage at\n"
						"% which the mosfet starts conducting (significantly).\n"
						"% iD is the current in the active zone.\n"
						"%\n"
						"% Specifications taken from a IRF1404 MOSFET\n"
						"\n"
						"K = 45 ;\n"
						"alfa = 30 ;\t% A/V\n"
						"Vgs_th = 3 ;\n"
						"\n"
						"i = 0 ;\n"
						"\n"
						"if Vgate > Vgs_th\n"
						"\tiD = K * ( Vgate - Vgs_th )^2 ;\n"
						"\tiC = alfa * V ;\n"
						"\ti  = min( iD, iC ) ;\n"
						"\ti  = max( i, 0 ) ;\t\t% no current wrong way\n"
						"end"
			editorLayout		"100 M4x1[146 214 671 364]"
		}
	}

	junction {
		id         		4
		position   		[23.5747 49.5747 7]
		chart      		2
		linkNode   		[2 0 0]
		subviewer  		2
		type       		CONNECTIVE_JUNCTION
	}

	transition {
		id             		5
		labelString    		"{eML_blk_kernel();}"
		labelPosition  		[32.125 19.875 102.544 14.964]
		fontSize       		12
		src {
			intersection		[0 0 1 0 23.5747 14.625 0 0]
		}
		dst {
			id          		4
			intersection		[7 0 -1 -1 23.5747 42.5747 0 0]
		}
		midPoint       		[23.5747 24.9468]
		chart          		2
		linkNode       		[2 0 0]
		dataLimits     		[21.175 25.975 14.625 42.575]
		subviewer      		2
		drawStyle      		SMART
	}

	data {
		id                            		6
		name                          		"V"
		linkNode                      		[2 0 7]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	data {
		id                            		7
		name                          		"i"
		linkNode                      		[2 6 8]
		scope                         		OUTPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	data {
		id                            		8
		name                          		"Vgate"
		linkNode                      		[2 7 0]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	instance {
		id     		9
		name   		"IRF1404\n"
					"Mosfet"
		machine		1
		chart  		2
	}

	chart {
		id                       		10
		name                     		"Driving cycle/Interpolazione\n"
					"lineare"
		windowPosition           		[315.6 280.797 200.25 189.75]
		viewLimits               		[0 156.75 0 153.75]
		screen                   		[1 1 1280 1024 1.25]
		treeNode                 		[0 11 0 0]
		firstTransition          		13
		firstJunction            		12
		viewObj                  		10
		machine                  		1
		decomposition            		CLUSTER_CHART
		type                     		EML_CHART
		firstData                		14
		chartFileNumber          		2
		disableImplicitCasting   		1
		eml {
			name		"interpolation"
		}
	}

	state {
		id                  		11
		labelString         		"eML_blk_kernel()"
		position            		[18 64.5 118 66]
		fontSize            		12
		chart               		10
		treeNode            		[10 0 0 0]
		superState          		SUBCHART
		subviewer           		10
		type                		FUNC_STATE
		decomposition       		CLUSTER_STATE
		eml {
			isEML       		1
			script      		"function y = interpolation(t, p, tt)\n"
						"% This function interpolates the power values of the\n"
						"% driving cycle in order to obtain a smooth (or at least\n"
						"% non-stepping) reference.\n"
						"\n"
						"if ( tt < min( t ) ) || ( tt > max( t ) )\n"
						"        y = 0 ;\n"
						"else\n"
						"    y = interp1( t, p, tt) ;\n"
						"end "
			editorLayout		"100 M4x1[146 214 671 364]"
		}
	}

	junction {
		id         		12
		position   		[23.5747 49.5747 7]
		chart      		10
		linkNode   		[10 0 0]
		subviewer  		10
		type       		CONNECTIVE_JUNCTION
	}

	transition {
		id             		13
		labelString    		"{eML_blk_kernel();}"
		labelPosition  		[32.125 19.875 102.544 14.964]
		fontSize       		12
		src {
			intersection		[0 0 1 0 23.5747 14.625 0 0]
		}
		dst {
			id          		12
			intersection		[7 0 -1 -1 23.5747 42.5747 0 0]
		}
		midPoint       		[23.5747 24.9468]
		chart          		10
		linkNode       		[10 0 0]
		dataLimits     		[21.175 25.975 14.625 42.575]
		subviewer      		10
		drawStyle      		SMART
	}

	data {
		id                            		14
		name                          		"t"
		linkNode                      		[10 0 15]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
				firstIndex		"1"
			}
		}
	}

	data {
		id                            		15
		name                          		"p"
		linkNode                      		[10 14 16]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
				firstIndex		"1"
			}
		}
	}

	data {
		id                            		16
		name                          		"y"
		linkNode                      		[10 15 17]
		scope                         		OUTPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	data {
		id                            		17
		name                          		"tt"
		linkNode                      		[10 16 0]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	instance {
		id     		18
		name   		"Driving cycle/Interpolazione\n"
					"lineare"
		machine		1
		chart  		10
	}

	target {
		id               		19
		name             		"sfun"
		description      		"Default Simulink S-Function Target."
		machine          		1
		linkNode         		[1 0 0]
	}
}
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    Dimension		    1
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      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "20"
	  StopTime		  "1180"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "auto"
	  SolverMode		  "Auto"
	  Solver		  "ode23s"
	  SolverName		  "ode23s"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  on
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
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	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
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	  CheckSSInitialOutputMsg on
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	  CheckExecutionContextRuntimeOutputMsg	off
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	  MinStepSizeMsg	  "warning"
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	  CheckMatrixSingularityMsg "none"
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	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
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	  ParameterUnderflowMsg	  "none"
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	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
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	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
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	  ProdWordSize		  32
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	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeERTFirstTime     on
	      ERTFirstTimeCompliant   off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
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      Name		      "Configuration"
      SimulationMode	      "normal"
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  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
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  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Display
      Format		      "short"
      Decimation	      "10"
      Floating		      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      InitialCondition
      Value		      "1"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
  }
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    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
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    ShowPageBoundaries	    off
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    Block {
      BlockType		      SubSystem
      Name		      "Actuator\nDC/DC"
      Ports		      [2, 1]
      Position		      [550, 123, 610, 172]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      Port {
	PortNumber		1
	Name			"Vc"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
      System {
	Name			"Actuator\nDC/DC"
	Location		[409, 58, 1203, 426]
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	PaperOrientation	"landscape"
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	Block {
	  BlockType		  Inport
	  Name			  "Vref"
	  Position		  [30, 128, 60, 142]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [190, 193, 220, 207]
	  BackgroundColor	  "red"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Converter\n(physical system)"
	  Ports			  [2, 3]
	  Position		  [540, 102, 590, 158]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Converter\n(physical system)"
	    Location		    [147, 73, 525, 328]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [175, 143, 205, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [215, 163, 245, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Algebraic\nConstraint"
	      Ports		      [1, 1]
	      Position		      [75, 29, 140, 61]
	      BackgroundColor	      "lightBlue"
	      SourceBlock	      "simulink/Math\nOperations/Algebraic Con"
"straint"
	      SourceType	      "Algebraic Constraint"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      z0		      "0"
	      Port {
		PortNumber		1
		Name			"Ir"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Converter"
	      Ports		      [3, 3]
	      Position		      [80, 123, 140, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Converter"
		Location		[637, 279, 1276, 590]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Ir"
		  Position		  [315, 68, 345, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "D"
		  Position		  [15, 68, 45, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [328, 215, 342, 245]
		  Orientation		  "up"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "1"
		  Position		  [15, 135, 35, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		}
		Block {
		  BlockType		  Demux
		  Name			  "Demux"
		  Ports			  [1, 3]
		  Position		  [130, 103, 135, 247]
		  BackgroundColor	  "black"
		  ShowName		  off
		  Outputs		  "3"
		  DisplayOption		  "bar"
		  Port {
		    PortNumber		    1
		    Name		    "Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  Port {
		    PortNumber		    2
		    Name		    "iL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [400, 103, 465, 137]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [400, 147, 465, 183]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [400, 58, 465, 92]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_FC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "IGBT loss"
		  Position		  [175, 19, 205, 41]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Value			  "0.003"
		}
		Block {
		  BlockType		  Integrator
		  Name			  "Integrator"
		  Ports			  [1, 1]
		  Position		  [575, 104, 605, 136]
		  BackgroundColor	  "green"
		  InitialCondition	  "[50 60 20]'"
		  IgnoreLimit		  off
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux"
		  Ports			  [3, 1]
		  Position		  [510, 53, 515, 187]
		  ShowName		  off
		  Inputs		  "3"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [185, 111, 205, 129]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [185, 211, 205, 229]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D)  Vc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [185, 146, 205, 164]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product3"
		  Ports			  [2, 1]
		  Position		  [185, 180, 205, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D) IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product4"
		  Ports			  [2, 1]
		  Position		  [264, 70, 286, 90]
		  Orientation		  "down"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [360, 65, 380, 85]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [3, 1]
		  Position		  [265, 110, 285, 130]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum3"
		  Ports			  [2, 1]
		  Position		  [50, 135, 70, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "1-D"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum4"
		  Ports			  [2, 1]
		  Position		  [325, 180, 345, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [185, 68, 215, 82]
		  BackgroundColor	  "green"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vc"
		  Position		  [215, 248, 245, 262]
		  BackgroundColor	  "green"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "IL"
		  Position		  [165, 258, 195, 272]
		  BackgroundColor	  "green"
		  Port			  "3"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Product4"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IGBT loss"
		  SrcPort		  1
		  Points		  [70, 0]
		  DstBlock		  "Product4"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Ir"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Mux"
		  SrcPort		  1
		  DstBlock		  "Integrator"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [10, 0; 0, 170; -535, 0; 0, -115]
		  DstBlock		  "Demux"
		  DstPort		  1
		}
		Line {
		  Name			  "Vfc"
		  SrcBlock		  "Demux"
		  SrcPort		  1
		  Points		  [0, 0; 15, 0]
		  Branch {
		    Points		    [0, -50]
		    DstBlock		    "Vfc"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Product"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Demux"
		  SrcPort		  3
		  Points		  [0, 0; 25, 0]
		  Branch {
		    Points		    [0, 30]
		    DstBlock		    "Vc"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "D"
		  SrcPort		  1
		  Points		  [10, 0; 0, 40]
		  Branch {
		    DstBlock		    "Sum3"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [60, 0]
		    Branch {
		    DstBlock		    "Product"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 35]
		    DstBlock		    "Product2"
		    DstPort		    1
		    }
		  }
		}
		Line {
		  SrcBlock		  "1"
		  SrcPort		  1
		  DstBlock		  "Sum3"
		  DstPort		  2
		}
		Line {
		  Name			  "D Vfc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  Name			  "1-D"
		  Labels		  [0, 0]
		  SrcBlock		  "Sum3"
		  SrcPort		  1
		  Points		  [35, 0; 0, 50]
		  Branch {
		    Points		    [0, 20]
		    DstBlock		    "Product1"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Product3"
		    DstPort		    2
		  }
		}
		Line {
		  Name			  "(1-D)  Vc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [65, 0]
		  DstBlock		  "Sum2"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  Name			  "iL"
		  SrcBlock		  "Demux"
		  SrcPort		  2
		  Points		  [0, 0; 5, 0]
		  Branch {
		    Points		    [0, -130; 125, 0]
		    DstBlock		    "Product4"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, 90]
		    DstBlock		    "IL"
		    DstPort		    1
		  }
		  Branch {
		    Labels		    [1, 1]
		    Points		    [25, 0]
		    Branch {
		    DstBlock		    "Product2"
		    DstPort		    2
		    }
		    Branch {
		    DstBlock		    "Product3"
		    DstPort		    1
		    }
		  }
		}
		Line {
		  Name			  "D IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  Name			  "(1-D) IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product3"
		  SrcPort		  1
		  DstBlock		  "Sum4"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum4"
		  SrcPort		  1
		  Points		  [25, 0; 0, -25]
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Sum4"
		  DstPort		  2
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Fuel-Cell Stack"
	      Ports		      [1, 1]
	      Position		      [180, 27, 235, 63]
	      BackgroundColor	      "lightBlue"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Fuel-Cell Stack"
		Location		[299, 262, 821, 413]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "I"
		  Position		  [15, 58, 45, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "1/sq.m of\ncell area"
		  Position		  [65, 49, 125, 81]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/A_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Compositions"
		  Ports			  [0, 1]
		  Position		  [115, 29, 155, 51]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Compositions"
		    Location		    [379, 403, 931, 703]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Constant
		    Name		    "Atmospheric\nPressure"
		    Position		    [100, 24, 145, 56]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "101325"
		    Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [315, 65, 390, 95]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.20947"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Oxygen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [315, 143, 385, 177]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.79053"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Nitrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Mux
		    Name		    "Mux"
		    Ports		    [4, 1]
		    Position		    [445, 21, 450, 179]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [230, 70, 250, 90]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Water\ncontent"
		    Position		    [170, 105, 200, 135]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "3"
		    Port {
		    PortNumber		    1
		    Name		    "Water"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "p"
		    Position		    [495, 93, 525, 107]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Mux"
		    SrcPort		    1
		    DstBlock		    "p"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    }
		    Line {
		    Name		    "Oxygen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    2
		    }
		    Line {
		    Name		    "Nitrogen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    4
		    }
		    Line {
		    Name		    "Hydrogen"
		    SrcBlock		    "Atmospheric\nPressure"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Points		    [0, 40]
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    1
		    }
		    }
		    Line {
		    Name		    "Water"
		    SrcBlock		    "Water\ncontent"
		    SrcPort		    1
		    Points		    [0, 0; 35, 0]
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    3
		    }
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    }
		  }
		}
		Block {
		  BlockType		  Reference
		  Name			  "Fuel Cell"
		  Ports			  [3, 1]
		  Position		  [220, 25, 290, 105]
		  BackgroundColor	  "lightBlue"
		  SourceBlock		  "PBI/Fuel Cell"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  on
		  SystemSampleTime	  "-1"
		  FunctionWithSeparateData off
		  RTWMemSecFuncInitTerm	  "Inherit from model"
		  RTWMemSecFuncExecute	  "Inherit from model"
		  RTWMemSecDataConstants  "Inherit from model"
		  RTWMemSecDataInternal	  "Inherit from model"
		  RTWMemSecDataParameters "Inherit from model"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Number\nof cells"
		  Position		  [350, 48, 390, 82]
		  BackgroundColor	  "lightBlue"
		  Gain			  "n_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Temperature"
		  Position		  [140, 80, 170, 100]
		  BackgroundColor	  "lightBlue"
		  Value			  "450"
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [435, 58, 465, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Compositions"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Fuel Cell"
		  SrcPort		  1
		  DstBlock		  "Number\nof cells"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "1/sq.m of\ncell area"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Number\nof cells"
		  SrcPort		  1
		  DstBlock		  "Vfc"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "I"
		  SrcPort		  1
		  DstBlock		  "1/sq.m of\ncell area"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  3
		}
	      }
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [30, 35, 50, 55]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-|+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "IL"
	      Position		      [35, 163, 65, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vfc"
	      Position		      [305, 38, 335, 52]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [15, 143, 45, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      3
	      DstBlock		      "IL"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Fuel-Cell Stack"
	      SrcPort		      1
	      Points		      [0, 0; 25, 0]
	      Branch {
		DstBlock		"Vfc"
		DstPort			1
	      }
	      Branch {
		Points			[0, -35; -225, 0]
		DstBlock		"Sum"
		DstPort			1
	      }
	    }
	    Line {
	      Name		      "Ir"
	      SrcBlock		      "Algebraic\nConstraint"
	      SrcPort		      1
	      Points		      [0, 0; 15, 0]
	      Branch {
		DstBlock		"Fuel-Cell Stack"
		DstPort			1
	      }
	      Branch {
		Labels			[1, 1]
		Points			[0, 85]
		DstBlock		"Converter"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Algebraic\nConstraint"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      DstBlock		      "Converter"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      DstBlock		      "Converter"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      2
	      DstBlock		      "Vc"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      1
	      Points		      [-35, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "D"
	  Ports			  [1]
	  Position		  [470, 149, 500, 181]
	  NamePlacement		  "alternate"
	  Floating		  off
	  Location		  [6, 653, 413, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  TimeRange		  "90"
	  YMin			  "0"
	  YMax			  "0.7000000000000001"
	  SaveToWorkspace	  on
	  SaveName		  "D"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Product
	  Name			  "Diide"
	  Ports			  [2, 1]
	  Position		  [185, 112, 215, 143]
	  BackgroundColor	  "green"
	  ShowName		  off
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux1"
	  Ports			  [3, 1]
	  Position		  [685, 247, 690, 303]
	  ShowName		  off
	  Inputs		  "3"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Nonlinear filter"
	  Ports			  [5, 1]
	  Position		  [330, 79, 425, 151]
	  BackgroundColor	  "yellow"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Nonlinear filter"
	    Location		    [4, 149, 789, 590]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "IL"
	      Position		      [30, 53, 60, 67]
	      BackgroundColor	      "yellow"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vfc"
	      Position		      [15, 193, 45, 207]
	      BackgroundColor	      "yellow"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [25, 178, 55, 192]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Dref"
	      Position		      [15, 93, 45, 107]
	      BackgroundColor	      "yellow"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [30, 18, 60, 32]
	      BackgroundColor	      "yellow"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "D->nu"
	      Ports		      [3, 1]
	      Position		      [160, 72, 235, 108]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"D->nu"
		Location		[178, 382, 578, 550]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [155, 98, 185, 112]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "IL"
		  Position		  [95, 63, 125, 77]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "D"
		  Position		  [15, 48, 45, 62]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant"
		  Position		  [20, 15, 40, 35]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [245, 47, 315, 83]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "1/C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [155, 47, 185, 78]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [65, 45, 85, 65]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [205, 55, 225, 75]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "nu"
		  Position		  [335, 58, 365, 72]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "D"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  Points		  [30, 0]
		  DstBlock		  "Sum"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IL"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  Points		  [25, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "nu"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [4, 1]
	      Position		      [490, 269, 525, 336]
	      BackgroundColor	      "yellow"
	      ShowName		      off
	      Inputs		      "***/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum3"
	      Ports		      [2, 1]
	      Position		      [440, 80, 460, 100]
	      BackgroundColor	      "yellow"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Tuning\nparameter"
	      Position		      [435, 150, 465, 180]
	      Orientation	      "up"
	      BackgroundColor	      "yellow"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "[0,1]"
	      Position		      [635, 65, 665, 95]
	      BackgroundColor	      "yellow"
	      UpperLimit	      "0.99"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "dpsi/dt"
	      Ports		      [4, 1]
	      Position		      [305, 261, 380, 324]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"dpsi/dt"
		Location		[670, 58, 1276, 246]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "psi"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "mu"
		  Position		  [15, 88, 45, 102]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [85, 158, 115, 172]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [40, 118, 70, 132]
		  BackgroundColor	  "yellow"
		  Port			  "4"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [115, 20, 145, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "2"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 79, 225, 111]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [255, 17, 325, 53]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "1/L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [120, 80, 150, 110]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [340, 20, 370, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "sqrt"
		  Port {
		    PortNumber		    1
		    Name		    "IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [145, 142, 175, 173]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [400, 27, 430, 58]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [220, 25, 240, 45]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [2, 1]
		  Position		  [75, 85, 95, 105]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum3"
		  Ports			  [2, 1]
		  Position		  [455, 35, 475, 55]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "dpsi\ndt"
		  Position		  [525, 38, 555, 52]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  DstBlock		  "Sum3"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum3"
		  SrcPort		  1
		  DstBlock		  "dpsi\ndt"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [285, 0]
		  DstBlock		  "Sum3"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  Name			  "IL"
		  Labels		  [1, 0]
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  DstBlock		  "Product1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    Points		    [-5, 0; 0, -15; -100, 0; 0, 70]
		    DstBlock		    "Product"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    Points		    [290, 0; 0, -75]
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "Sum2"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "mu"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "psi"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Gain"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "min dmu/dpsi"
	      Ports		      [4, 1]
	      Position		      [290, 180, 405, 235]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"min dmu/dpsi"
		Location		[310, 130, 974, 314]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "psi"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "mu"
		  Position		  [15, 53, 45, 67]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [230, 68, 260, 82]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [90, 78, 120, 92]
		  BackgroundColor	  "yellow"
		  Port			  "4"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [325, 54, 380, 86]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 140, 225, 170]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [435, 50, 470, 90]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "reciprocal"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [280, 52, 310, 83]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [240, 115, 255, 170]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [510, 62, 540, 93]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [125, 145, 145, 165]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "++|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [395, 60, 415, 80]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "iL"
		  Ports			  [3, 1]
		  Position		  [155, 25, 225, 95]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "iL"
		    Location		    [608, 339, 1119, 517]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "psi"
		    Position		    [15, 38, 45, 52]
		    BackgroundColor	    "yellow"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "mu"
		    Position		    [15, 98, 45, 112]
		    BackgroundColor	    "yellow"
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "Vfc"
		    Position		    [15, 138, 45, 152]
		    BackgroundColor	    "yellow"
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [115, 30, 145, 60]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "2"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [165, 89, 225, 121]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "C_DC"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain2"
		    Position		    [280, 27, 345, 63]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Gain		    "1/L_DC"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction"
		    Ports		    [1, 1]
		    Position		    [115, 90, 145, 120]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Operator		    "square"
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction1"
		    Ports		    [1, 1]
		    Position		    [370, 30, 400, 60]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    Operator		    "sqrt"
		    Port {
		    PortNumber		    1
		    Name		    "IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum1"
		    Ports		    [2, 1]
		    Position		    [230, 35, 250, 55]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum2"
		    Ports		    [2, 1]
		    Position		    [75, 95, 95, 115]
		    BackgroundColor	    "yellow"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|++"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "iL"
		    Position		    [450, 38, 480, 52]
		    BackgroundColor	    "yellow"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    Name		    "IL"
		    Labels		    [1, 0]
		    SrcBlock		    "Math\nFunction1"
		    SrcPort		    1
		    DstBlock		    "iL"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain2"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Sum1"
		    SrcPort		    1
		    DstBlock		    "Gain2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    Points		    [10, 0]
		    DstBlock		    "Sum1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Math\nFunction"
		    SrcPort		    1
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Sum2"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Vfc"
		    SrcPort		    1
		    Points		    [35, 0]
		    DstBlock		    "Sum2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "mu"
		    SrcPort		    1
		    DstBlock		    "Sum2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Sum1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "psi"
		    SrcPort		    1
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Outport
		  Name			  "dmu/dpsi|min"
		  Position		  [585, 73, 615, 87]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  DstBlock		  "dmu/dpsi|min"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Product2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [145, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Product1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "iL"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "psi"
		  SrcPort		  1
		  DstBlock		  "iL"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    Points		    [0, 25]
		    Branch {
		    Points		    [360, 0]
		    DstBlock		    "Product2"
		    DstPort		    2
		    }
		    Branch {
		    Points		    [0, 20]
		    Branch {
		    DstBlock		    "Product1"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    }
		  }
		  Branch {
		    DstBlock		    "iL"
		    DstPort		    3
		  }
		}
		Line {
		  SrcBlock		  "mu"
		  SrcPort		  1
		  Points		  [20, 0]
		  Branch {
		    Points		    [0, 95]
		    DstBlock		    "Sum"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "iL"
		    DstPort		    2
		  }
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "nu->D"
	      Ports		      [3, 1]
	      Position		      [515, 62, 590, 98]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"nu->D"
		Location		[626, 392, 1098, 627]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [15, 83, 45, 97]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "IL"
		  Position		  [15, 118, 45, 132]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "nu"
		  Position		  [15, 48, 45, 62]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant"
		  Position		  [230, 15, 250, 35]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		}
		Block {
		  BlockType		  Product
		  Name			  "Divide"
		  Ports			  [2, 1]
		  Position		  [225, 47, 255, 78]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Inputs		  "*/"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [70, 40, 135, 70]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [155, 45, 175, 65]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [2, 1]
		  Position		  [290, 55, 310, 75]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "D"
		  Position		  [360, 58, 390, 72]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "IL"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Divide"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  Points		  [45, 0]
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Divide"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "D"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Divide"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  Points		  [115, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "nu"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "psi"
	      Ports		      [3, 1]
	      Position		      [160, 161, 205, 209]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"psi"
		Location		[612, 174, 1065, 458]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "IL"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vc"
		  Position		  [15, 78, 45, 92]
		  BackgroundColor	  "yellow"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vfc"
		  Position		  [15, 123, 45, 137]
		  BackgroundColor	  "yellow"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [185, 66, 235, 104]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [165, 18, 220, 52]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [305, 17, 350, 53]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Gain			  "1/2"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [130, 70, 160, 100]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [90, 20, 120, 50]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  Operator		  "square"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [75, 75, 95, 95]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [250, 25, 270, 45]
		  BackgroundColor	  "yellow"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "psi"
		  Position		  [380, 28, 410, 42]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  DstBlock		  "psi"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [20, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IL"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Vfc"
		  SrcPort		  1
		  Points		  [35, 0]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Vc"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "D"
	      Position		      [700, 73, 730, 87]
	      BackgroundColor	      "yellow"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Tuning\nparameter"
	      SrcPort		      1
	      DstBlock		      "Sum3"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "D->nu"
	      SrcPort		      1
	      DstBlock		      "Sum3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [50, 0]
	      Branch {
		Points			[0, 100; 110, 0]
		Branch {
		  DstBlock		  "dpsi/dt"
		  DstPort		  2
		}
		Branch {
		  Points		  [0, -85]
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  2
		}
	      }
	      Branch {
		DstBlock		"psi"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "psi"
	      SrcPort		      1
	      Points		      [30, 0]
	      Branch {
		Points			[0, 85]
		DstBlock		"dpsi/dt"
		DstPort			1
	      }
	      Branch {
		DstBlock		"min dmu/dpsi"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Vfc"
	      SrcPort		      1
	      Points		      [0, 0; 75, 0]
	      Branch {
		Points			[0, 30]
		Branch {
		  Points		  [0, 85; 125, 0]
		  Branch {
		    Points		    [0, 55; 210, 0; 0, -45]
		    DstBlock		    "Divide"
		    DstPort		    4
		  }
		  Branch {
		    DstBlock		    "dpsi/dt"
		    DstPort		    4
		  }
		}
		Branch {
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  4
		}
	      }
	      Branch {
		DstBlock		"psi"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "Sum3"
	      SrcPort		      1
	      DstBlock		      "nu->D"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      Points		      [25, 0; 0, -105; -105, 0]
	      DstBlock		      "Tuning\nparameter"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "min dmu/dpsi"
	      SrcPort		      1
	      Points		      [5, 0; 0, 70]
	      DstBlock		      "Divide"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "dpsi/dt"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "IL"
	      SrcPort		      1
	      Points		      [20, 0]
	      Branch {
		Points			[395, 0; 0, 20]
		DstBlock		"nu->D"
		DstPort			2
	      }
	      Branch {
		Points			[0, 30]
		Branch {
		  Points		  [0, 80]
		  DstBlock		  "psi"
		  DstPort		  1
		}
		Branch {
		  DstBlock		  "D->nu"
		  DstPort		  2
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [30, 0]
	      Branch {
		Points			[395, 0; 0, 45]
		DstBlock		"nu->D"
		DstPort			1
	      }
	      Branch {
		Points			[0, 55]
		Branch {
		  Points		  [0, 135]
		  Branch {
		    Points		    [0, 85; 185, 0]
		    Branch {
		    Labels		    [3, 0]
		    Points		    [0, 50; 165, 0; 0, -40]
		    DstBlock		    "Divide"
		    DstPort		    3
		    }
		    Branch {
		    DstBlock		    "dpsi/dt"
		    DstPort		    3
		    }
		  }
		  Branch {
		    DstBlock		    "min dmu/dpsi"
		    DstPort		    3
		  }
		}
		Branch {
		  DstBlock		  "D->nu"
		  DstPort		  1
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Dref"
	      SrcPort		      1
	      DstBlock		      "D->nu"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "nu->D"
	      SrcPort		      1
	      DstBlock		      "[0,1]"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "[0,1]"
	      SrcPort		      1
	      DstBlock		      "D"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [130, 125, 150, 145]
	  BackgroundColor	  "green"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Scope
	  Name			  "V"
	  Ports			  [1]
	  Position		  [720, 259, 750, 291]
	  NamePlacement		  "alternate"
	  Floating		  off
	  Location		  [6, 643, 481, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  TimeRange		  "360"
	  YMin			  "-40"
	  YMax			  "110"
	  SaveToWorkspace	  on
	  SaveName		  "V"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [670, 143, 700, 157]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Nonlinear filter"
	  SrcPort		  1
	  Points		  [25, 0]
	  Branch {
	    DstBlock		    "D"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Diide"
	  SrcPort		  1
	  DstBlock		  "Nonlinear filter"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  1
	  Points		  [10, 0; 0, -50; -290, 0]
	  DstBlock		  "Nonlinear filter"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [0, 0; 30, 0]
	  Branch {
	    Points		    [0, -15]
	    DstBlock		    "Diide"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 120]
	    DstBlock		    "Mux1"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  3
	  Points		  [0, 0; 45, 0]
	  Branch {
	    Points		    [0, -130; -350, 0; 0, 95]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    3
	  }
	  Branch {
	    DstBlock		    "Vc"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 125]
	    DstBlock		    "Mux1"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  2
	  Points		  [0, 0; 25, 0]
	  Branch {
	    Points		    [0, -90; -315, 0; 0, 60]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 95]
	    Branch {
	      Points		      [-480, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Branch {
	      Points		      [0, 70]
	      DstBlock		      "Mux1"
	      DstPort		      3
	    }
	  }
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Diide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [0, 0; 65, 0]
	  Branch {
	    Points		    [0, -55]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    5
	  }
	  Branch {
	    Points		    [220, 0; 0, -55]
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Mux1"
	  SrcPort		  1
	  DstBlock		  "V"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Clock
      Name		      "Clock"
      Position		      [30, 240, 50, 260]
      Decimation	      "10"
    }
    Block {
      BlockType		      Display
      Name		      "Display"
      Ports		      [1]
      Position		      [125, 235, 215, 265]
      ShowName		      off
      Decimation	      "1"
      Lockdown		      off
    }
    Block {
      BlockType		      Scope
      Name		      "Ia"
      Ports		      [1]
      Position		      [195, 179, 225, 211]
      Orientation	      "left"
      Floating		      off
      Location		      [834, 652, 1275, 960]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "400"
      YMin		      "0"
      YMax		      "250"
      SaveToWorkspace	      on
      SaveName		      "Ia"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Gain
      Name		      "Inverse of\nmotor\nconstant"
      Position		      [120, 120, 170, 150]
      BackgroundColor	      "red"
      Gain		      "1/k"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"Ia,ref"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Motor\nG"
      Position		      [710, 130, 785, 170]
      BackgroundColor	      "red"
      Denominator	      "[0.02 0.02]"
      Port {
	PortNumber		1
	Name			"Ia"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Gain
      Name		      "Motor constant"
      Position		      [190, 30, 240, 60]
      BackgroundColor	      "red"
      Gain		      "k"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"Vm"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Mux
      Name		      "Mux"
      Ports		      [2, 1]
      Position		      [250, 176, 255, 214]
      Orientation	      "left"
      NamePlacement	      "alternate"
      ShowName		      off
      Inputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      SubSystem
      Name		      "PI"
      Ports		      [1, 1]
      Position		      [390, 109, 450, 161]
      BackgroundColor	      "red"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      Port {
	PortNumber		1
	Name			"Vref"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
      System {
	Name			"PI"
	Location		[241, 139, 940, 387]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "e"
	  Position		  [15, 78, 45, 92]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "1/TauI"
	  Position		  [165, 134, 230, 176]
	  BackgroundColor	  "red"
	  Gain			  "1/TauI"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Integrator
	  Name			  "Integrator"
	  Ports			  [1, 1]
	  Position		  [280, 140, 310, 170]
	  BackgroundColor	  "red"
	  ShowName		  off
	  IgnoreLimit		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Kc"
	  Position		  [85, 70, 125, 100]
	  BackgroundColor	  "red"
	  Gain			  "Kc"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [305, 75, 325, 95]
	  BackgroundColor	  "red"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vref"
	  Position		  [390, 78, 420, 92]
	  BackgroundColor	  "green"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "1/TauI"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Integrator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Kc"
	  SrcPort		  1
	  Points		  [5, 0]
	  Branch {
	    Points		    [0, 70]
	    DstBlock		    "1/TauI"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "e"
	  SrcPort		  1
	  DstBlock		  "Kc"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Integrator"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Vref"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [650, 140, 670, 160]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "-+|"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [295, 125, 315, 145]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"error"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Reference
      Name		      "cycle F"
      Ports		      [0, 1]
      Position		      [30, 120, 60, 150]
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "cycle.F"
      tsamp		      "1"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Reference
      Name		      "cycle v"
      Ports		      [0, 1]
      Position		      [35, 31, 70, 59]
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "cycle.v"
      tsamp		      "1"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Scope
      Name		      "e"
      Ports		      [1]
      Position		      [310, 79, 340, 111]
      Orientation	      "left"
      Floating		      off
      Location		      [486, 649, 826, 960]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "400"
      YMin		      "-100"
      YMax		      "150"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Clock"
      SrcPort		      1
      Points		      [0, 0]
      DstBlock		      "Display"
      DstPort		      1
    }
    Line {
      Name		      "error"
      Labels		      [0, 0]
      SrcBlock		      "Sum1"
      SrcPort		      1
      Points		      [0, 0; 35, 0]
      Branch {
	DstBlock		"e"
	DstPort			1
      }
      Branch {
	DstBlock		"PI"
	DstPort			1
      }
    }
    Line {
      Name		      "Vm"
      Labels		      [1, 0]
      SrcBlock		      "Motor constant"
      SrcPort		      1
      Points		      [415, 0]
      DstBlock		      "Sum"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "Motor\nG"
      DstPort		      1
    }
    Line {
      Name		      "Ia"
      Labels		      [2, 0]
      SrcBlock		      "Motor\nG"
      SrcPort		      1
      Points		      [25, 0; 0, 75; -310, 0]
      Branch {
	Points			[-200, 0; 0, -20]
	Branch {
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Branch {
	  DstBlock		  "Mux"
	  DstPort		  2
	}
      }
      Branch {
	Points			[0, -65]
	DstBlock		"Actuator\nDC/DC"
	DstPort			2
      }
    }
    Line {
      Name		      "Ia,ref"
      Labels		      [0, 0]
      SrcBlock		      "Inverse of\nmotor\nconstant"
      SrcPort		      1
      Points		      [0, 0; 105, 0]
      Branch {
	DstBlock		"Sum1"
	DstPort			1
      }
      Branch {
	Points			[0, 50]
	DstBlock		"Mux"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Mux"
      SrcPort		      1
      DstBlock		      "Ia"
      DstPort		      1
    }
    Line {
      Name		      "Vref"
      Labels		      [0, 0]
      SrcBlock		      "PI"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      1
    }
    Line {
      SrcBlock		      "cycle v"
      SrcPort		      1
      DstBlock		      "Motor constant"
      DstPort		      1
    }
    Line {
      SrcBlock		      "cycle F"
      SrcPort		      1
      DstBlock		      "Inverse of\nmotor\nconstant"
      DstPort		      1
    }
    Line {
      Name		      "Vc"
      Labels		      [1, 0]
      SrcBlock		      "Actuator\nDC/DC"
      SrcPort		      1
      DstBlock		      "Sum"
      DstPort		      2
    }
  }
}

# Finite State Machines
#
#    Stateflow Version 6.4 (R2006a) dated Feb  2 2006, 02:42:36
#
#

Stateflow {

	machine {
		id                   		1
		name                 		"nonlinear"
		created              		"26-Jun-2006 10:31:26"
		isLibrary            		0
		firstTarget          		2
		sfVersion            		64014000
	}

	target {
		id                        		2
		name                      		"sfun"
		description               		"Default Simulink S-Function Target."
		machine                   		1
		linkNode                  		[1 0 0]
	}
}
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	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.2.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  IncludeERTFirstTime	  on
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      EnableShiftOperators    on
	      ParenthesesLevel	      "Nominal"
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
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      Name		      "Configuration"
      SimulationMode	      "normal"
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  Simulink.ConfigSet {
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  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Helvetica"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      InitialCondition
      Value		      "1"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      Step
      Time		      "1"
      Before		      "0"
      After		      "1"
      SampleTime	      "-1"
      VectorParams1D	      on
      ZeroCross		      on
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
  }
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    VerticalAlignment	    "middle"
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    BackgroundColor	    "white"
    DropShadow		    off
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    FontName		    "Helvetica"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "nonlinearTestRig"
    Location		    [4, 55, 448, 223]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Actuator\nDC/DC"
      Ports		      [2, 1]
      Position		      [180, 48, 240, 97]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Actuator\nDC/DC"
	Location		[482, 55, 1276, 423]
	Open			on
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "Vref"
	  Position		  [30, 128, 60, 142]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [190, 193, 220, 207]
	  BackgroundColor	  "red"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Converter\n(physical system)"
	  Ports			  [2, 3]
	  Position		  [550, 102, 600, 158]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Converter\n(physical system)"
	    Location		    [898, 335, 1276, 590]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [200, 143, 230, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [240, 163, 270, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Algebraic\nConstraint"
	      Ports		      [1, 1]
	      Position		      [100, 29, 165, 61]
	      BackgroundColor	      "lightBlue"
	      SourceBlock	      "simulink/Math\nOperations/Algebraic Con"
"straint"
	      SourceType	      "Algebraic Constraint"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      z0		      "0"
	      Port {
		PortNumber		1
		Name			"Ir"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Converter"
	      Ports		      [3, 3]
	      Position		      [105, 123, 165, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Converter"
		Location		[4, 58, 643, 369]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Ir"
		  Position		  [315, 68, 345, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "D"
		  Position		  [15, 68, 45, 82]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Ia"
		  Position		  [328, 215, 342, 245]
		  Orientation		  "up"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "1"
		  Position		  [15, 135, 35, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		}
		Block {
		  BlockType		  Demux
		  Name			  "Demux"
		  Ports			  [1, 3]
		  Position		  [130, 103, 135, 247]
		  BackgroundColor	  "black"
		  ShowName		  off
		  Outputs		  "3"
		  DisplayOption		  "bar"
		  Port {
		    PortNumber		    1
		    Name		    "Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  Port {
		    PortNumber		    2
		    Name		    "iL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [400, 103, 465, 137]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/L_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [400, 147, 465, 183]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_DC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain2"
		  Position		  [400, 58, 465, 92]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/C_FC"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "IGBT loss"
		  Position		  [175, 19, 205, 41]
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  Value			  "0.003"
		}
		Block {
		  BlockType		  Integrator
		  Name			  "Integrator"
		  Ports			  [1, 1]
		  Position		  [575, 104, 605, 136]
		  BackgroundColor	  "green"
		  InitialCondition	  "[50 60 20]'"
		  IgnoreLimit		  off
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux"
		  Ports			  [3, 1]
		  Position		  [510, 53, 515, 187]
		  ShowName		  off
		  Inputs		  "3"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Product
		  Name			  "Product"
		  Ports			  [2, 1]
		  Position		  [185, 111, 205, 129]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D Vfc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product1"
		  Ports			  [2, 1]
		  Position		  [185, 211, 205, 229]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D)  Vc"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product2"
		  Ports			  [2, 1]
		  Position		  [185, 146, 205, 164]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "D IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product3"
		  Ports			  [2, 1]
		  Position		  [185, 180, 205, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "(1-D) IL"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Product4"
		  Ports			  [2, 1]
		  Position		  [264, 70, 286, 90]
		  Orientation		  "down"
		  BackgroundColor	  "green"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [360, 65, 380, 85]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [3, 1]
		  Position		  [265, 110, 285, 130]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum3"
		  Ports			  [2, 1]
		  Position		  [50, 135, 70, 155]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "-+|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "1-D"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum4"
		  Ports			  [2, 1]
		  Position		  [325, 180, 345, 200]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [185, 68, 215, 82]
		  BackgroundColor	  "green"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vc"
		  Position		  [215, 248, 245, 262]
		  BackgroundColor	  "green"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "IL"
		  Position		  [165, 258, 195, 272]
		  BackgroundColor	  "green"
		  Port			  "3"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  DstBlock		  "Sum4"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum4"
		  SrcPort		  1
		  Points		  [25, 0; 0, -25]
		  DstBlock		  "Gain1"
		  DstPort		  1
		}
		Line {
		  Name			  "(1-D) IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product3"
		  SrcPort		  1
		  DstBlock		  "Sum4"
		  DstPort		  1
		}
		Line {
		  Name			  "D IL"
		  Labels		  [0, 0]
		  SrcBlock		  "Product2"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  Name			  "iL"
		  SrcBlock		  "Demux"
		  SrcPort		  2
		  Points		  [0, 0; 5, 0]
		  Branch {
		    Labels		    [1, 1]
		    Points		    [25, 0]
		    Branch {
		    DstBlock		    "Product3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Product2"
		    DstPort		    2
		    }
		  }
		  Branch {
		    Points		    [0, 90]
		    DstBlock		    "IL"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, -130; 125, 0]
		    DstBlock		    "Product4"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  Name			  "(1-D)  Vc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  Points		  [65, 0]
		  DstBlock		  "Sum2"
		  DstPort		  3
		}
		Line {
		  Name			  "1-D"
		  Labels		  [0, 0]
		  SrcBlock		  "Sum3"
		  SrcPort		  1
		  Points		  [35, 0; 0, 50]
		  Branch {
		    DstBlock		    "Product3"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, 20]
		    DstBlock		    "Product1"
		    DstPort		    1
		  }
		}
		Line {
		  Name			  "D Vfc"
		  Labels		  [0, 0]
		  SrcBlock		  "Product"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "1"
		  SrcPort		  1
		  DstBlock		  "Sum3"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "D"
		  SrcPort		  1
		  Points		  [10, 0; 0, 40]
		  Branch {
		    Points		    [60, 0]
		    Branch {
		    Points		    [0, 35]
		    DstBlock		    "Product2"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Product"
		    DstPort		    1
		    }
		  }
		  Branch {
		    DstBlock		    "Sum3"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Demux"
		  SrcPort		  3
		  Points		  [0, 0; 25, 0]
		  Branch {
		    DstBlock		    "Product1"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, 30]
		    DstBlock		    "Vc"
		    DstPort		    1
		  }
		}
		Line {
		  Name			  "Vfc"
		  SrcBlock		  "Demux"
		  SrcPort		  1
		  Points		  [0, 0; 15, 0]
		  Branch {
		    DstBlock		    "Product"
		    DstPort		    2
		  }
		  Branch {
		    Points		    [0, -50]
		    DstBlock		    "Vfc"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [10, 0; 0, 170; -535, 0; 0, -115]
		  DstBlock		  "Demux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Mux"
		  SrcPort		  1
		  DstBlock		  "Integrator"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Mux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Gain2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ir"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "IGBT loss"
		  SrcPort		  1
		  Points		  [70, 0]
		  DstBlock		  "Product4"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Product4"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Fuel-Cell Stack"
	      Ports		      [1, 1]
	      Position		      [205, 27, 260, 63]
	      BackgroundColor	      "lightBlue"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Fuel-Cell Stack"
		Location		[299, 262, 821, 413]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "I"
		  Position		  [15, 58, 45, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "1/sq.m of\ncell area"
		  Position		  [65, 49, 125, 81]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/A_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Compositions"
		  Ports			  [0, 1]
		  Position		  [115, 29, 155, 51]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Compositions"
		    Location		    [379, 403, 931, 703]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Constant
		    Name		    "Atmospheric\nPressure"
		    Position		    [100, 24, 145, 56]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "101325"
		    Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [315, 65, 390, 95]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.20947"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Oxygen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [315, 143, 385, 177]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.79053"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Nitrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Mux
		    Name		    "Mux"
		    Ports		    [4, 1]
		    Position		    [445, 21, 450, 179]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [230, 70, 250, 90]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Water\ncontent"
		    Position		    [170, 105, 200, 135]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "3"
		    Port {
		    PortNumber		    1
		    Name		    "Water"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "p"
		    Position		    [495, 93, 525, 107]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    Name		    "Water"
		    SrcBlock		    "Water\ncontent"
		    SrcPort		    1
		    Points		    [0, 0; 35, 0]
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    3
		    }
		    }
		    Line {
		    Name		    "Hydrogen"
		    SrcBlock		    "Atmospheric\nPressure"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 40]
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    }
		    Line {
		    Name		    "Nitrogen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    4
		    }
		    Line {
		    Name		    "Oxygen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Mux"
		    SrcPort		    1
		    DstBlock		    "p"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Reference
		  Name			  "Fuel Cell"
		  Ports			  [3, 1]
		  Position		  [220, 25, 290, 105]
		  BackgroundColor	  "lightBlue"
		  SourceBlock		  "PBI/Fuel Cell"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  on
		  SystemSampleTime	  "-1"
		  FunctionWithSeparateData off
		  RTWMemSecFuncInitTerm	  "Inherit from model"
		  RTWMemSecFuncExecute	  "Inherit from model"
		  RTWMemSecDataConstants  "Inherit from model"
		  RTWMemSecDataInternal	  "Inherit from model"
		  RTWMemSecDataParameters "Inherit from model"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Number\nof cells"
		  Position		  [350, 48, 390, 82]
		  BackgroundColor	  "lightBlue"
		  Gain			  "n_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Temperature"
		  Position		  [140, 80, 170, 100]
		  BackgroundColor	  "lightBlue"
		  Value			  "450"
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [435, 58, 465, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "I"
		  SrcPort		  1
		  DstBlock		  "1/sq.m of\ncell area"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Number\nof cells"
		  SrcPort		  1
		  DstBlock		  "Vfc"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "1/sq.m of\ncell area"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Fuel Cell"
		  SrcPort		  1
		  DstBlock		  "Number\nof cells"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Compositions"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "IL_log"
	      Ports		      [1]
	      Position		      [105, 199, 135, 231]
	      NamePlacement	      "alternate"
	      Floating		      off
	      Location		      [6, 282, 413, 589]
	      Open		      off
	      NumInputPorts	      "1"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "16"
	      YMin		      "-10"
	      YMax		      "130"
	      SaveToWorkspace	      on
	      SaveName		      "IL"
	      DataFormat	      "StructureWithTime"
	      LimitDataPoints	      off
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [55, 35, 75, 55]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-|+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "IL"
	      Position		      [35, 163, 65, 177]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vfc"
	      Position		      [330, 38, 360, 52]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [15, 143, 45, 157]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      1
	      Points		      [-35, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      2
	      DstBlock		      "Vc"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Converter"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Converter"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Algebraic\nConstraint"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Ir"
	      SrcBlock		      "Algebraic\nConstraint"
	      SrcPort		      1
	      Points		      [0, 0; 15, 0]
	      Branch {
		DstBlock		"Fuel-Cell Stack"
		DstPort			1
	      }
	      Branch {
		Labels			[1, 1]
		Points			[0, 85]
		DstBlock		"Converter"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Fuel-Cell Stack"
	      SrcPort		      1
	      Points		      [0, 0; 25, 0]
	      Branch {
		Points			[0, -35; -225, 0]
		DstBlock		"Sum"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Vfc"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      3
	      Points		      [-20, 0]
	      Branch {
		DstBlock		"IL"
		DstPort			1
	      }
	      Branch {
		Points			[0, 45]
		DstBlock		"IL_log"
		DstPort			1
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "D"
	  Ports			  [1]
	  Position		  [475, 149, 505, 181]
	  NamePlacement		  "alternate"
	  Floating		  off
	  Location		  [478, 653, 885, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  TimeRange		  "16"
	  YMin			  "0"
	  YMax			  "1"
	  SaveToWorkspace	  on
	  SaveName		  "D"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Product
	  Name			  "Diide"
	  Ports			  [2, 1]
	  Position		  [185, 112, 215, 143]
	  BackgroundColor	  "green"
	  ShowName		  off
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux1"
	  Ports			  [3, 1]
	  Position		  [685, 247, 690, 303]
	  ShowName		  off
	  Inputs		  "3"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Nonlinear filter"
	  Ports			  [5, 1]
	  Position		  [330, 79, 425, 151]
	  BackgroundColor	  "yellow"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Nonlinear filter"
	    Location		    [579, 69, 1179, 433]
	    Open		    on
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "IL"
	      Position		      [115, 148, 145, 162]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vfc"
	      Position		      [25, 178, 55, 192]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [65, 163, 95, 177]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Dref"
	      Position		      [20, 38, 50, 52]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [50, 193, 80, 207]
	      BackgroundColor	      "yellow"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "D_psi"
	      Ports		      [1]
	      Position		      [40, 74, 70, 106]
	      Orientation	      "left"
	      Floating		      off
	      Location		      [893, 661, 1275, 958]
	      Open		      on
	      NumInputPorts	      "1"
	      ZoomMode		      "yonly"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "16"
	      YMin		      "-0.6000000000000001"
	      YMax		      "0.3999999999999999"
	      SaveToWorkspace	      on
	      SaveName		      "Vc1"
	      DataFormat	      "StructureWithTime"
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [2, 1]
	      Position		      [485, 187, 515, 218]
	      BackgroundColor	      "yellow"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"nu_psi"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [2, 1]
	      Position		      [415, 61, 430, 114]
	      Orientation	      "left"
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Inputs		      "*/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum3"
	      Ports		      [2, 1]
	      Position		      [95, 35, 115, 55]
	      BackgroundColor	      "yellow"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Tuning\nparameter"
	      Position		      [335, 72, 390, 108]
	      Orientation	      "left"
	      BackgroundColor	      "yellow"
	      ShowName		      off
	      Gain		      "C_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "[0,1]"
	      Position		      [155, 30, 185, 60]
	      BackgroundColor	      "yellow"
	      NamePlacement	      "alternate"
	      UpperLimit	      "1"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "dpsi/dt"
	      Ports		      [4, 1]
	      Position		      [365, 246, 440, 309]
	      BackgroundColor	      "yellow"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"dpsi/dt"
		Location		[670, 58, 1276, 246]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "psi"
		  Position		  [15, 28, 45, 42]
		  BackgroundColor	  "yellow"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "mu"
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	      }
	    }
	    Line {
	      SrcBlock		      "dpsi/dt"
	      SrcPort		      1
	      Points		      [25, 0]
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "min dmu/dpsi"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      1
	    }
	    Line {
	      Name		      "nu_psi"
	      Labels		      [2, 0]
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      Points		      [30, 0; 0, -130]
	      DstBlock		      "Divide1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum3"
	      SrcPort		      1
	      DstBlock		      "[0,1]"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vfc"
	      SrcPort		      1
	      Points		      [110, 0]
	      Branch {
		Points			[0, 30]
		Branch {
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  4
		}
		Branch {
		  Points		  [0, 85]
		  DstBlock		  "dpsi/dt"
		  DstPort		  4
		}
	      }
	      Branch {
		DstBlock		"psi"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "psi"
	      SrcPort		      1
	      Points		      [30, 0]
	      Branch {
		DstBlock		"min dmu/dpsi"
		DstPort			1
	      }
	      Branch {
		Points			[0, 85]
		DstBlock		"dpsi/dt"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "[0,1]"
	      SrcPort		      1
	      DstBlock		      "D"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [40, 0]
	      Branch {
		Points			[0, 100; 150, 0]
		Branch {
		  Points		  [0, -85]
		  DstBlock		  "min dmu/dpsi"
		  DstPort		  2
		}
		Branch {
		  DstBlock		  "dpsi/dt"
		  DstPort		  2
		}
	      }
	      Branch {
		DstBlock		"psi"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Dref"
	      SrcPort		      1
	      DstBlock		      "Sum3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      DstBlock		      "Tuning\nparameter"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Tuning\nparameter"
	      SrcPort		      1
	      Points		      [-225, 0]
	      Branch {
		DstBlock		"D_psi"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum3"
		DstPort			2
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [130, 125, 150, 145]
	  BackgroundColor	  "green"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Scope
	  Name			  "V"
	  Ports			  [1]
	  Position		  [720, 259, 750, 291]
	  NamePlacement		  "alternate"
	  Floating		  off
	  Location		  [6, 652, 470, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  TimeRange		  "16"
	  YMin			  "-150"
	  YMax			  "200"
	  SaveToWorkspace	  on
	  SaveName		  "V"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [670, 143, 700, 157]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Mux1"
	  SrcPort		  1
	  DstBlock		  "V"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [0, 0; 65, 0]
	  Branch {
	    Points		    [230, 0; 0, -55]
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, -55]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    5
	  }
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Diide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  2
	  Points		  [0, 0; 15, 0]
	  Branch {
	    Points		    [0, 95]
	    Branch {
	      Points		      [0, 70]
	      DstBlock		      "Mux1"
	      DstPort		      3
	    }
	    Branch {
	      Points		      [-480, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	  }
	  Branch {
	    Points		    [0, -90; -315, 0; 0, 60]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  3
	  Points		  [0, 0; 35, 0]
	  Branch {
	    Points		    [0, 125]
	    DstBlock		    "Mux1"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "Vc"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -130; -350, 0; 0, 95]
	    DstBlock		    "Nonlinear filter"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [0, 0; 30, 0]
	  Branch {
	    Points		    [0, 120]
	    DstBlock		    "Mux1"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -15]
	    DstBlock		    "Diide"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  1
	  Points		  [0, -50; -290, 0]
	  DstBlock		  "Nonlinear filter"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Diide"
	  SrcPort		  1
	  DstBlock		  "Nonlinear filter"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Nonlinear filter"
	  SrcPort		  1
	  Points		  [25, 0]
	  Branch {
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 50]
	    DstBlock		    "D"
	    DstPort		    1
	  }
	}
      }
    }
    Block {
      BlockType		      Constant
      Name		      "Constant"
      Position		      [105, 70, 135, 100]
      ShowName		      off
      Value		      "30"
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair1"
      Ports		      [0, 1]
      Position		      [45, 45, 75, 75]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[0 20 40 60 80 100 120 140 160 180 200 180 160 "
"140 120 100 80 60  40 20].'"
      tsamp		      "0.4"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair2"
      Ports		      [0, 1]
      Position		      [50, 105, 80, 135]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[80 20 80].'"
      tsamp		      "0.4"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Step
      Name		      "Step"
      Position		      [270, 110, 300, 140]
      Time		      "0.01"
      Before		      "20"
      After		      "80"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "Vc"
      Ports		      [1]
      Position		      [320, 59, 350, 91]
      Floating		      off
      Location		      [926, 694, 1275, 958]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-25"
      YMax		      "225"
      SaveToWorkspace	      on
      SaveName		      "Vc"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Actuator\nDC/DC"
      SrcPort		      1
      DstBlock		      "Vc"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Constant"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Repeating\nSequence\nStair1"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      1
    }
  }
}
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  SaveDefaultBlockParams  on
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    Block {
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      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
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    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Reference
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
  }
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      BlockType		      SubSystem
      Name		      "Fuel Cell"
      Ports		      [3, 1]
      Position		      [555, 92, 615, 138]
      BackgroundColor	      "lightBlue"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Fuel Cell"
	Location		[122, 142, 740, 559]
	Open			on
	ModelBrowserVisibility	off
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	  Name			  "p bulk"
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	  IconDisplay		  "Port number"
	}
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	  BlockType		  Inport
	  Name			  "i"
	  Position		  [15, 198, 45, 212]
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	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "T"
	  Position		  [15, 238, 45, 252]
	  BackgroundColor	  "lightBlue"
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Activation modelling\n(Butler-Volmer equati"
"on)"
	  Ports			  [3, 1]
	  Position		  [230, 121, 300, 169]
	  Orientation		  "left"
	  BackgroundColor	  "lightBlue"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  System {
	    Name		    "Activation modelling\n(Butler-Volmer equa"
"tion)"
	    Location		    [131, 602, 629, 902]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "eta"
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	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
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	    Block {
	      BlockType		      Inport
	      Name		      "T"
	      Position		      [35, 53, 65, 67]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "pR"
	      Position		      [35, 153, 65, 167]
	      BackgroundColor	      "lightBlue"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Arrhenius"
	      Ports		      [1, 1]
	      Position		      [105, 85, 135, 115]
	      Orientation	      "down"
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"Arrhenius"
		Location		[433, 403, 921, 558]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "T"
		  Position		  [90, 63, 120, 77]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "A"
		  Position		  [265, 105, 320, 135]
		  BackgroundColor	  "lightBlue"
		  Value			  "23.438"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Activation\nEnergy"
		  Position		  [20, 40, 75, 70]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  Value			  "42987"
		}
		Block {
		  BlockType		  Product
		  Name			  "Divide"
		  Ports			  [2, 1]
		  Position		  [145, 47, 175, 78]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Inputs		  "*/"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Divide1"
		  Ports			  [2, 1]
		  Position		  [370, 57, 400, 88]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Inputs		  "**"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [210, 49, 270, 81]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Gain			  "-1/R"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [295, 50, 325, 80]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "k"
		  Position		  [430, 68, 460, 82]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Activation\nEnergy"
		  SrcPort		  1
		  DstBlock		  "Divide"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "T"
		  SrcPort		  1
		  DstBlock		  "Divide"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Divide"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "A"
		  SrcPort		  1
		  Points		  [15, 0; 0, -40]
		  DstBlock		  "Divide1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Divide1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Divide1"
		  SrcPort		  1
		  DstBlock		  "k"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Demux
	      Name		      "Demux"
	      Ports		      [1, 2]
	      Position		      [140, 141, 145, 179]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Outputs		      "2"
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      MinMax
	      Name		      "MinMax"
	      Ports		      [2, 1]
	      Position		      [395, 52, 425, 83]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Function		      "max"
	      Inputs		      "2"
	      InputSameDT	      off
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "eta2i"
	      Ports		      [3, 1]
	      Position		      [285, 27, 340, 93]
	      BackgroundColor	      "lightBlue"
	      SourceBlock	      "PBI/eta2i"
	      SourceType	      "SubSystem"
	      ShowPortLabels	      "off"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "i0"
	      Ports		      [3, 1]
	      Position		      [195, 118, 240, 182]
	      BackgroundColor	      "lightBlue"
	      SourceBlock	      "PBI/i0Cath"
	      SourceType	      "SubSystem"
	      ShowPortLabels	      "off"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "k1"
	      Position		      [335, 120, 365, 150]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Value		      "0"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "ir"
	      Position		      [450, 63, 480, 77]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "eta2i"
	      SrcPort		      1
	      DstBlock		      "MinMax"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "k1"
	      SrcPort		      1
	      Points		      [5, 0; 0, -60]
	      DstBlock		      "MinMax"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "MinMax"
	      SrcPort		      1
	      DstBlock		      "ir"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Arrhenius"
	      SrcPort		      1
	      Points		      [0, 10]
	      DstBlock		      "i0"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      1
	      DstBlock		      "i0"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      2
	      DstBlock		      "i0"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "pR"
	      SrcPort		      1
	      DstBlock		      "Demux"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "i0"
	      SrcPort		      1
	      Points		      [10, 0; 0, -70]
	      DstBlock		      "eta2i"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "T"
	      SrcPort		      1
	      Points		      [50, 0]
	      Branch {
		DstBlock		"eta2i"
		DstPort			2
	      }
	      Branch {
		DstBlock		"Arrhenius"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "eta"
	      SrcPort		      1
	      DstBlock		      "eta2i"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Charge\naccumulation"
	  Ports			  [2, 1]
	  Position		  [195, 34, 290, 76]
	  BackgroundColor	  "lightBlue"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  Port {
	    PortNumber		    1
	    Name		    "Activation overpotential"
	    PropagatedSignals	    "d eta/  dt"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	  System {
	    Name		    "Charge\naccumulation"
	    Location		    [64, 451, 498, 609]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "i"
	      Position		      [15, 28, 45, 42]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "ir"
	      Position		      [15, 53, 45, 67]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "1/Capacitance"
	      Position		      [125, 16, 190, 54]
	      BackgroundColor	      "lightBlue"
	      Gain		      "1/1500"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"d eta/  dt"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator"
	      Ports		      [1, 1]
	      Position		      [250, 19, 280, 51]
	      BackgroundColor	      "lightBlue"
	      IgnoreLimit	      off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [70, 25, 90, 45]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "eta"
	      Position		      [325, 28, 355, 42]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Integrator"
	      SrcPort		      1
	      DstBlock		      "eta"
	      DstPort		      1
	    }
	    Line {
	      Name		      "d eta/  dt"
	      Labels		      [0, 0]
	      SrcBlock		      "1/Capacitance"
	      SrcPort		      1
	      DstBlock		      "Integrator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "1/Capacitance"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "ir"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "i"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "Crossover\ncurrent"
	  Position		  [30, 36, 55, 54]
	  BackgroundColor	  "lightBlue"
	  Value			  "30"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Diffusion\nmodelling"
	  Ports			  [3, 1]
	  Position		  [175, 283, 235, 327]
	  BackgroundColor	  "lightBlue"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  Port {
	    PortNumber		    1
	    Name		    "Reaction-site\npartial pressures"
	    PropagatedSignals	    "pO2r, pH2Or"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	  System {
	    Name		    "Diffusion\nmodelling"
	    Location		    [4, 137, 403, 317]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "ir"
	      Position		      [15, 93, 45, 107]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "T"
	      Position		      [50, 123, 80, 137]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "p"
	      Position		      [40, 58, 70, 72]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Demux
	      Name		      "Demux"
	      Ports		      [1, 4]
	      Position		      [110, 28, 115, 97]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      Terminator
	      Name		      "Hydrogen is useless here"
	      Position		      [175, 30, 195, 50]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	    }
	    Block {
	      BlockType		      Mux
	      Name		      "Mux1"
	      Ports		      [3, 1]
	      Position		      [150, 45, 155, 95]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Inputs		      "3"
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "pReact"
	      Ports		      [3, 1]
	      Position		      [220, 55, 275, 145]
	      BackgroundColor	      "lightBlue"
	      SourceBlock	      "PBI/pReactCath"
	      SourceType	      "SubSystem"
	      ShowPortLabels	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "pR"
	      Position		      [325, 93, 355, 107]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Mux1"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "pReact"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "pReact"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "pR"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "ir"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "pReact"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "T"
	      SrcPort		      1
	      DstBlock		      "pReact"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      4
	      DstBlock		      "Mux1"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      3
	      DstBlock		      "Mux1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      2
	      DstBlock		      "Mux1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      1
	      Points		      [40, 0]
	      DstBlock		      "Hydrogen is useless here"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "p"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Demux"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Internal\nresistance"
	  Ports			  [2, 1]
	  Position		  [395, 193, 475, 237]
	  BackgroundColor	  "lightBlue"
	  NamePlacement		  "alternate"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  Port {
	    PortNumber		    1
	    Name		    "Ohmic loss"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	  System {
	    Name		    "Internal\nresistance"
	    Location		    [534, 365, 908, 651]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "i"
	      Position		      [30, 218, 60, 232]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "T"
	      Position		      [30, 33, 60, 47]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Multiply"
	      Ports		      [2, 1]
	      Position		      [162, 75, 193, 110]
	      Orientation	      "down"
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Multiply1"
	      Ports		      [2, 1]
	      Position		      [225, 172, 255, 243]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Reference\nresistance"
	      Position		      [25, 175, 85, 205]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      Value		      "31.3E-6"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Reference\ntemperature"
	      Position		      [25, 74, 70, 106]
	      BackgroundColor	      "lightBlue"
	      Value		      "400"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [120, 30, 140, 50]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [170, 180, 190, 200]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "++|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"R"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "alfa\nparameter"
	      Position		      [220, 24, 275, 56]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      Value		      "-0.226E-6"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Ohmic\nloss"
	      Position		      [300, 203, 330, 217]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Multiply1"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Ohmic\nloss"
	      DstPort		      1
	    }
	    Line {
	      Name		      "R"
	      Labels		      [0, 0]
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Multiply1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "i"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Multiply1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Multiply"
	      SrcPort		      1
	      Points		      [0, 50]
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Reference\nresistance"
	      SrcPort		      1
	      Points		      [65, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "alfa\nparameter"
	      SrcPort		      1
	      Points		      [-30, 0]
	      DstBlock		      "Multiply"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      Points		      [25, 0]
	      DstBlock		      "Multiply"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Reference\ntemperature"
	      SrcPort		      1
	      Points		      [55, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "T"
	      SrcPort		      1
	      Points		      [40, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [80, 35, 100, 55]
	  BackgroundColor	  "lightBlue"
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [3, 1]
	  Position		  [515, 75, 535, 95]
	  BackgroundColor	  "lightBlue"
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "--+"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Thermodynamics"
	  Ports			  [2, 1]
	  Position		  [395, 274, 465, 316]
	  BackgroundColor	  "lightBlue"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  Port {
	    PortNumber		    1
	    Name		    "Reversible\npotential"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	  System {
	    Name		    "Thermodynamics"
	    Location		    [523, 122, 1054, 382]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "T"
	      Position		      [25, 33, 55, 47]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "pR"
	      Position		      [20, 138, 50, 152]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Constant"
	      Position		      [115, 170, 210, 190]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Value		      "sqrt(101325)"
	    }
	    Block {
	      BlockType		      Demux
	      Name		      "Demux"
	      Ports		      [1, 2]
	      Position		      [100, 115, 105, 170]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Outputs		      "2"
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      MATLABFcn
	      Name		      "E0"
	      Position		      [190, 25, 250, 55]
	      BackgroundColor	      "lightBlue"
	      MATLABFcn		      "E0"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [115, 64, 175, 96]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Gain		      "R/(2*F)"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "H2"
	      Position		      [115, 195, 210, 215]
	      BackgroundColor	      "lightBlue"
	      Value		      "101325"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [290, 155, 320, 185]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Operator		      "log"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction1"
	      Ports		      [1, 1]
	      Position		      [150, 115, 180, 145]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Operator		      "sqrt"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Multiply"
	      Ports		      [4, 1]
	      Position		      [240, 121, 270, 214]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      Inputs		      "*//*"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product"
	      Ports		      [2, 1]
	      Position		      [355, 72, 385, 103]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [405, 30, 425, 50]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "E"
	      Position		      [485, 33, 515, 47]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Multiply"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      2
	      Points		      [0, 0]
	      DstBlock		      "Multiply"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Math\nFunction1"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Multiply"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Demux"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      Points		      [10, 0; 0, -75]
	      DstBlock		      "Product"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "E"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Product"
	      SrcPort		      1
	      Points		      [25, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Product"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "E0"
	      SrcPort		      1
	      Points		      [135, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "T"
	      SrcPort		      1
	      Points		      [0, 0; 15, 0]
	      Branch {
		Points			[0, 40]
		DstBlock		"Gain"
		DstPort			1
	      }
	      Branch {
		DstBlock		"E0"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "pR"
	      SrcPort		      1
	      DstBlock		      "Demux"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Constant"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Multiply"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "H2"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Multiply"
	      DstPort		      4
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "V"
	  Position		  [560, 78, 590, 92]
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Crossover\ncurrent"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Charge\naccumulation"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "i"
	  SrcPort		  1
	  Points		  [40, 0]
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "Internal\nresistance"
	    DstPort		    1
	  }
	}
	Line {
	  Labels		  [0, 0]
	  SrcBlock		  "Activation modelling\n(Butler-Volmer equati"
"on)"
	  SrcPort		  1
	  Points		  [-100, 0]
	  Branch {
	    Points		    [0, -80]
	    DstBlock		    "Charge\naccumulation"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 145]
	    DstBlock		    "Diffusion\nmodelling"
	    DstPort		    1
	  }
	}
	Line {
	  Name			  "Activation overpotential"
	  SrcBlock		  "Charge\naccumulation"
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	  RetainRTWFile		  off
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    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      InitialCondition
      Value		      "1"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
    Block {
      BlockType		      VariableTransportDelay
      VariableDelayType	      "Variable time delay"
      MaximumDelay	      "1"
      InitialOutput	      "0"
      MaximumPoints	      "1024"
      FixedBuffer	      off
      ZeroDelay		      off
      TransDelayFeedthrough   off
      PadeOrder		      "0"
      AbsoluteTolerance	      "auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
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	      Name		      "H out"
	      Position		      [265, 53, 295, 67]
	      BackgroundColor	      "cyan"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Enthalpy\nflow"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "H out"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "molar\nflow out"
	      SrcPort		      1
	      Points		      [105, 0]
	      DstBlock		      "Enthalpy\nflow"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "x out"
	      SrcPort		      1
	      Points		      [105, 0]
	      DstBlock		      "Enthalpy\nflow"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "MATLAB Fcn"
	      SrcPort		      1
	      DstBlock		      "Enthalpy\nflow"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "T out"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "MATLAB Fcn"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Product
	  Name			  "H2in/out\nflow\nratio"
	  Ports			  [3, 1]
	  Position		  [225, 228, 255, 282]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  Inputs		  "/**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Mixing"
	  Ports			  [2, 1]
	  Position		  [310, 22, 340, 53]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Reaction"
	  Ports			  [2, 1]
	  Position		  [365, 30, 385, 50]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "Stoichiometric\nconstants:\nO2, H2O, N2"
	  Position		  [155, 266, 185, 284]
	  BackgroundColor	  "cyan"
	  Value			  "[-0.5 1 0]'"
	}
	Block {
	  BlockType		  Sum
	  Name			  "Total\nflow"
	  Ports			  [2, 1]
	  Position		  [110, 170, 130, 190]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+|+"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "in/out\nflow\nratio"
	  Ports			  [2, 1]
	  Position		  [225, 132, 255, 163]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "T out"
	  Position		  [425, 343, 455, 357]
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "mol out"
	  Position		  [425, 173, 455, 187]
	  BackgroundColor	  "lightBlue"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "x out"
	  Position		  [435, 33, 465, 47]
	  BackgroundColor	  "lightBlue"
	  Port			  "3"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "H out "
	  SrcPort		  1
	  DstBlock		  "Enthalpy\ndifference"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Algebraic Constraint"
	  SrcPort		  1
	  Points		  [-20, 0]
	  Branch {
	    Points		    [0, 40]
	    DstBlock		    "T out"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -40]
	    DstBlock		    "H out "
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Enthalpy\ndifference"
	  SrcPort		  1
	  Points		  [0, 45]
	  DstBlock		  "Algebraic Constraint"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Entering\nenthalpy"
	  SrcPort		  1
	  Points		  [225, 0]
	  DstBlock		  "Enthalpy\ndifference"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Reaction"
	  SrcPort		  1
	  Points		  [0, 0; 5, 0]
	  Branch {
	    Points		    [0, 60; -55, 0; 0, 130]
	    DstBlock		    "H out "
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "x out"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "H2in/out\nflow\nratio"
	  SrcPort		  1
	  Points		  [40, 0; 0, -185; 75, 0]
	  DstBlock		  "Reaction"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Mixing"
	  SrcPort		  1
	  DstBlock		  "Reaction"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Stoichiometric\nconstants:\nO2, H2O, N2"
	  SrcPort		  1
	  DstBlock		  "H2in/out\nflow\nratio"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "in/out\nflow\nratio"
	  SrcPort		  1
	  Points		  [25, 0; 0, -105]
	  DstBlock		  "Mixing"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Total\nflow"
	  SrcPort		  1
	  Points		  [0, 0; 15, 0]
	  Branch {
	    Points		    [175, 0]
	    Branch {
	      Points		      [0, 70]
	      DstBlock		      "H out "
	      DstPort		      2
	    }
	    Branch {
	      DstBlock		      "mol out"
	      DstPort		      1
	    }
	  }
	  Branch {
	    Points		    [0, 55]
	    DstBlock		    "H2in/out\nflow\nratio"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -25]
	    DstBlock		    "in/out\nflow\nratio"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "1/2F"
	  SrcPort		  1
	  DstBlock		  "Total\nflow"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "H in, hydrogen"
	  SrcPort		  1
	  DstBlock		  "Entering\nenthalpy"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "H in, oxidant"
	  SrcPort		  1
	  Points		  [50, 0]
	  DstBlock		  "Entering\nenthalpy"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "mol in H2"
	  SrcPort		  1
	  Points		  [0, 0; 55, 0]
	  Branch {
	    Points		    [0, -105]
	    Branch {
	      DstBlock		      "H2in/out\nflow\nratio"
	      DstPort		      2
	    }
	    Branch {
	      DstBlock		      "1/2F"
	      DstPort		      1
	    }
	  }
	  Branch {
	    DstBlock		    "H in, hydrogen"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "T in H2"
	  SrcPort		  1
	  DstBlock		  "H in, hydrogen"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "mol in"
	  SrcPort		  1
	  Points		  [0, 0; 5, 0]
	  Branch {
	    Points		    [0, 35]
	    Branch {
	      DstBlock		      "in/out\nflow\nratio"
	      DstPort		      1
	    }
	    Branch {
	      DstBlock		      "Total\nflow"
	      DstPort		      1
	    }
	  }
	  Branch {
	    DstBlock		    "H in, oxidant"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "T in"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "H in, oxidant"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "x in"
	  SrcPort		  1
	  Points		  [0, 0; 50, 0]
	  Branch {
	    Points		    [0, -35]
	    DstBlock		    "Mixing"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "H in, oxidant"
	    DstPort		    1
	  }
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Car movement"
      Ports		      [0, 2]
      Position		      [30, 406, 75, 459]
      BackgroundColor	      "yellow"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Car movement"
	Location		[137, 503, 1135, 847]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Constant
	  Name			  "40 km/h"
	  Position		  [125, 15, 155, 45]
	  Value			  "40/3.6"
	}
	Block {
	  BlockType		  Reference
	  Name			  "Force1"
	  Ports			  [0, 1]
	  Position		  [15, 135, 45, 165]
	  SourceBlock		  "simulink/Sources/Repeating\nSequence\nStair"
	  SourceType		  "Repeating Sequence Stair"
	  ShowPortLabels	  on
	  OutValues		  "[200 400 600 800 1000 1200 1000 800 600 400"
"]"
	  tsamp			  "5"
	  OutputDataTypeScalingMode "Specify via dialog"
	  OutDataType		  "float('double')"
	  ConRadixGroup		  "Best Precision: Vector-wise"
	  OutScaling		  "2^-12"
	  LockScale		  off
	}
	Block {
	  BlockType		  Reference
	  Name			  "Ia,ref1"
	  Ports			  [0, 1]
	  Position		  [15, 205, 45, 235]
	  SourceBlock		  "simulink/Sources/Repeating\nSequence\nStair"
	  SourceType		  "Repeating Sequence Stair"
	  ShowPortLabels	  on
	  OutValues		  "[20 20 20 20 20 20 20 20 20 20 20 60 100 14"
"0 180 140 100 60 20].'"
	  tsamp			  "0.2"
	  OutputDataTypeScalingMode "Specify via dialog"
	  OutDataType		  "float('double')"
	  ConRadixGroup		  "Best Precision: Vector-wise"
	  OutScaling		  "2^-12"
	  LockScale		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Inverse of\nmotor\nconstant"
	  Position		  [160, 135, 210, 165]
	  BackgroundColor	  "red"
	  Gain			  "1/k"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "Ia,ref"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "Motor constant"
	  Position		  [230, 70, 280, 100]
	  BackgroundColor	  "red"
	  Gain			  "k"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "Vm"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Reference
	  Name			  "NEDC F"
	  Ports			  [0, 1]
	  Position		  [75, 135, 105, 165]
	  SourceBlock		  "simulink/Sources/Repeating\nSequence\nStair"
	  SourceType		  "Repeating Sequence Stair"
	  ShowPortLabels	  on
	  OutValues		  "cycle.F"
	  tsamp			  "1"
	  OutputDataTypeScalingMode "Specify via dialog"
	  OutDataType		  "float('double')"
	  ConRadixGroup		  "Best Precision: Vector-wise"
	  OutScaling		  "2^-12"
	  LockScale		  off
	}
	Block {
	  BlockType		  Reference
	  Name			  "NEDC v"
	  Ports			  [0, 1]
	  Position		  [75, 71, 110, 99]
	  SourceBlock		  "simulink/Sources/Repeating\nSequence\nStair"
	  SourceType		  "Repeating Sequence Stair"
	  ShowPortLabels	  on
	  OutValues		  "cycle.v"
	  tsamp			  "1"
	  OutputDataTypeScalingMode "Specify via dialog"
	  OutDataType		  "float('double')"
	  ConRadixGroup		  "Best Precision: Vector-wise"
	  OutScaling		  "2^-12"
	  LockScale		  off
	}
	Block {
	  BlockType		  Reference
	  Name			  "Velocity"
	  Ports			  [0, 1]
	  Position		  [15, 71, 50, 99]
	  SourceBlock		  "simulink/Sources/Repeating\nSequence\nStair"
	  SourceType		  "Repeating Sequence Stair"
	  ShowPortLabels	  on
	  OutValues		  "[10 20 30]"
	  tsamp			  "50"
	  OutputDataTypeScalingMode "Specify via dialog"
	  OutDataType		  "float('double')"
	  ConRadixGroup		  "Best Precision: Vector-wise"
	  OutScaling		  "2^-12"
	  LockScale		  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vm"
	  Position		  [330, 78, 360, 92]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Ia,ref"
	  Position		  [335, 143, 365, 157]
	  BackgroundColor	  "red"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  Name			  "Vm"
	  Labels		  [2, 0]
	  SrcBlock		  "Motor constant"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Vm"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "NEDC F"
	  SrcPort		  1
	  DstBlock		  "Inverse of\nmotor\nconstant"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "NEDC v"
	  SrcPort		  1
	  DstBlock		  "Motor constant"
	  DstPort		  1
	}
	Line {
	  Name			  "Ia,ref"
	  Labels		  [0, 0]
	  SrcBlock		  "Inverse of\nmotor\nconstant"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Ia,ref"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "DC/DC Converter"
      Ports		      [3, 3]
      Position		      [115, 275, 195, 345]
      Orientation	      "left"
      BackgroundColor	      "green"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"DC/DC Converter"
	Location		[124, 461, 602, 602]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "Vw"
	  Position		  [15, 23, 45, 37]
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [205, 43, 235, 57]
	  BackgroundColor	  "red"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vref"
	  Position		  [15, 73, 45, 87]
	  BackgroundColor	  "red"
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Control"
	  Ports			  [2, 1]
	  Position		  [110, 49, 180, 91]
	  BackgroundColor	  "green"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  System {
	    Name		    "Control"
	    Location		    [273, 336, 800, 466]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [70, 73, 100, 87]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vref"
	      Position		      [15, 38, 45, 52]
	      BackgroundColor	      "red"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "0-1"
	      Position		      [230, 25, 260, 55]
	      BackgroundColor	      "green"
	      UpperLimit	      "1"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Diide"
	      Ports		      [2, 1]
	      Position		      [170, 22, 200, 53]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "*/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Half-delay\nwith 1/(1-D)"
	      Ports		      [1, 1]
	      Position		      [380, 15, 435, 65]
	      BackgroundColor	      "green"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"Half-delay\nwith 1/(1-D)"
		Location		[121, 127, 806, 355]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Din"
		  Position		  [15, 63, 45, 77]
		  BackgroundColor	  "green"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant"
		  Position		  [130, 100, 250, 120]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Value			  "pi*sqrt(L_DC*C_DC)"
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant1"
		  Position		  [540, 18, 560, 42]
		  BackgroundColor	  "green"
		  ShowName		  off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Constant2"
		  Position		  [25, 13, 45, 37]
		  BackgroundColor	  "green"
		  ShowName		  off
		}
		Block {
		  BlockType		  Product
		  Name			  "Divide"
		  Ports			  [2, 1]
		  Position		  [280, 94, 295, 161]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Inputs		  "**"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [205, 55, 235, 85]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Gain			  "1/2"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction"
		  Ports			  [1, 1]
		  Position		  [110, 45, 135, 95]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Operator		  "reciprocal"
		  Port {
		    PortNumber		    1
		    Name		    "1/(1-D)"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [495, 45, 520, 95]
		  BackgroundColor	  "green"
		  ShowName		  off
		  Operator		  "reciprocal"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [395, 60, 415, 80]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "1/(1-D_1/2)"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [2, 1]
		  Position		  [565, 60, 585, 80]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum2"
		  Ports			  [2, 1]
		  Position		  [70, 60, 90, 80]
		  BackgroundColor	  "green"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-|"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  VariableTransportDelay
		  Name			  "Variable\nTransport Delay"
		  Position		  [340, 107, 370, 138]
		  BackgroundColor	  "green"
		  ShowName		  off
		  VariableDelayType	  "Variable transport delay"
		  MaximumDelay		  "10000"
		  InitialOutput		  "0.5"
		}
		Block {
		  BlockType		  Outport
		  Name			  "Dout"
		  Position		  [635, 63, 665, 77]
		  BackgroundColor	  "green"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Variable\nTransport Delay"
		  SrcPort		  1
		  Points		  [30, 0]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Divide"
		  SrcPort		  1
		  DstBlock		  "Variable\nTransport Delay"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  Points		  [70, 0]
		  Branch {
		    Points		    [0, 45]
		    DstBlock		    "Variable\nTransport Delay"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Sum"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Dout"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Constant1"
		  SrcPort		  1
		  Points		  [10, 0]
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  Name			  "1/(1-D_1/2)"
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  Points		  [30, 0]
		  Branch {
		    Labels		    [2, 0; 1, 0]
		    Points		    [0, 110; -185, 0]
		    DstBlock		    "Divide"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "Math\nFunction1"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  Name			  "1/(1-D)"
		  Labels		  [1, 1]
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  DstBlock		  "Gain"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Constant2"
		  SrcPort		  1
		  Points		  [30, 0]
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Din"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  DstBlock		  "Divide"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      TransferFcn
	      Name		      "Low-pass\nfilter"
	      Position		      [280, 19, 355, 61]
	      BackgroundColor	      "green"
	      Denominator	      "[sqrt(L_DC*C_DC) 1]"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [115, 35, 135, 55]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "D"
	      Position		      [460, 33, 490, 47]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Low-pass\nfilter"
	      SrcPort		      1
	      DstBlock		      "Half-delay\nwith 1/(1-D)"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Half-delay\nwith 1/(1-D)"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "D"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "0-1"
	      SrcPort		      1
	      DstBlock		      "Low-pass\nfilter"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      Points		      [20, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Diide"
	      SrcPort		      1
	      DstBlock		      "0-1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Diide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vref"
	      SrcPort		      1
	      Points		      [0, 0; 30, 0]
	      Branch {
		Points			[0, -15]
		DstBlock		"Diide"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum"
		DstPort			1
	      }
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Converter"
	  Ports			  [3, 2]
	  Position		  [280, 17, 360, 83]
	  BackgroundColor	  "green"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  System {
	    Name		    "Converter"
	    Location		    [625, 469, 1226, 792]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [545, 118, 575, 132]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [40, 288, 70, 302]
	      BackgroundColor	      "green"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [15, 28, 45, 42]
	      BackgroundColor	      "green"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Constnt"
	      Position		      [15, 94, 35, 116]
	      BackgroundColor	      "green"
	      ShowName		      off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [255, 102, 320, 138]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	      Gain		      "1/L_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [225, 243, 295, 277]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Gain		      "1/C_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "IGBT loss"
	      Position		      [470, 54, 500, 76]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      Value		      "0.003"
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator"
	      Ports		      [1, 1]
	      Position		      [195, 105, 225, 135]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	      InitialCondition	      "50"
	      IgnoreLimit	      off
	      Port {
		PortNumber		1
		Name			"iL"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator1"
	      Ports		      [1, 1]
	      Position		      [320, 245, 350, 275]
	      BackgroundColor	      "green"
	      ShowName		      off
	      InitialCondition	      "100"
	      IgnoreLimit	      off
	      Port {
		PortNumber		1
		Name			"Vc"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product"
	      Ports		      [2, 1]
	      Position		      [485, 102, 515, 133]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"D Vw"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product1"
	      Ports		      [2, 1]
	      Position		      [62, 220, 93, 250]
	      Orientation	      "down"
	      BackgroundColor	      "green"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product2"
	      Ports		      [2, 1]
	      Position		      [402, 150, 433, 180]
	      Orientation	      "up"
	      BackgroundColor	      "green"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product3"
	      Ports		      [2, 1]
	      Position		      [409, 80, 431, 100]
	      Orientation	      "down"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [3, 1]
	      Position		      [410, 110, 430, 130]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [165, 250, 185, 270]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [60, 95, 80, 115]
	      Orientation	      "down"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "+-|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"1-D"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "iL"
	      Position		      [120, 58, 150, 72]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [525, 253, 555, 267]
	      BackgroundColor	      "green"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Product"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Product3"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "IGBT loss"
	      SrcPort		      1
	      DstBlock		      "Product3"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Product2"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Product1"
	      SrcPort		      1
	      Points		      [0, 5]
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      Name		      "1-D"
	      Labels		      [2, 1]
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      Points		      [0, 0; 0, 75]
	      Branch {
		DstBlock		"Product1"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Product2"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Constnt"
	      SrcPort		      1
	      Points		      [5, 0]
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [100, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      Name		      "D Vw"
	      Labels		      [1, 0]
	      SrcBlock		      "Product"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      DstBlock		      "Integrator1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "Integrator"
	      DstPort		      1
	    }
	    Line {
	      Name		      "iL"
	      Labels		      [2, 0]
	      SrcBlock		      "Integrator"
	      SrcPort		      1
	      Points		      [0, 0; -20, 0]
	      Branch {
		Points			[0, -55]
		Branch {
		  DstBlock		  "iL"
		  DstPort		  1
		}
		Branch {
		  DstBlock		  "Product3"
		  DstPort		  1
		}
	      }
	      Branch {
		Points			[-85, 0]
		DstBlock		"Product1"
		DstPort			2
	      }
	    }
	    Line {
	      Name		      "Vc"
	      SrcBlock		      "Integrator1"
	      SrcPort		      1
	      Points		      [0, 0; 70, 0]
	      Branch {
		DstBlock		"Vc"
		DstPort			1
	      }
	      Branch {
		Labels			[1, 1]
		DstBlock		"Product2"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      Points		      [0, 0; 20, 0]
	      Branch {
		Points			[460, 0]
		DstBlock		"Product"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum2"
		DstPort			2
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "iL"
	  Position		  [425, 28, 455, 42]
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "D"
	  Position		  [425, 93, 455, 107]
	  BackgroundColor	  "lightBlue"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [425, 63, 455, 77]
	  BackgroundColor	  "red"
	  Port			  "3"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Control"
	  SrcPort		  1
	  Points		  [0, 0; 70, 0]
	  Branch {
	    DstBlock		    "Converter"
	    DstPort		    3
	  }
	  Branch {
	    Points		    [0, 30]
	    DstBlock		    "D"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Converter"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Converter"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "iL"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Converter"
	  SrcPort		  2
	  Points		  [0, 0]
	  DstBlock		  "Vc"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Vw"
	  SrcPort		  1
	  Points		  [0, 0; 25, 0]
	  Branch {
	    DstBlock		    "Converter"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 30]
	    DstBlock		    "Control"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "Control"
	  DstPort		  2
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Flows"
      Ports		      [0, 5]
      Position		      [255, 33, 310, 107]
      Orientation	      "left"
      BackgroundColor	      "orange"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Flows"
	Location		[287, 144, 488, 400]
	Open			on
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  SubSystem
	  Name			  "Air"
	  Ports			  [0, 2]
	  Position		  [25, 29, 70, 56]
	  BackgroundColor	  "orange"
	  NamePlacement		  "alternate"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  System {
	    Name		    "Air"
	    Location		    [411, 57, 906, 354]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Mux
	      Name		      "Mux"
	      Ports		      [3, 1]
	      Position		      [180, 49, 185, 151]
	      BackgroundColor	      "orange"
	      ShowName		      off
	      Inputs		      "3"
	      DisplayOption	      "bar"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "T0"
	      Position		      [20, 170, 55, 190]
	      BackgroundColor	      "orange"
	      Value		      "300"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "x H2O"
	      Position		      [20, 91, 55, 109]
	      BackgroundColor	      "orange"
	      Value		      "0.01"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "x N2"
	      Position		      [20, 125, 55, 145]
	      BackgroundColor	      "orange"
	      Value		      "0.79"
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "x O2"
	      Position		      [20, 56, 55, 74]
	      BackgroundColor	      "orange"
	      Value		      "0.2"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "x"
	      Position		      [230, 93, 260, 107]
	      BackgroundColor	      "orange"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "T"
	      Position		      [235, 173, 265, 187]
	      BackgroundColor	      "orange"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "T0"
	      SrcPort		      1
	      DstBlock		      "T"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Mux"
	      SrcPort		      1
	      DstBlock		      "x"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "x N2"
	      SrcPort		      1
	      DstBlock		      "Mux"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "x H2O"
	      SrcPort		      1
	      DstBlock		      "Mux"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "x O2"
	      SrcPort		      1
	      DstBlock		      "Mux"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "H2 to burn"
	  Position		  [30, 120, 60, 150]
	  BackgroundColor	  "orange"
	  Value			  "0.05"
	}
	Block {
	  BlockType		  Constant
	  Name			  "T H2"
	  Position		  [30, 170, 60, 200]
	  BackgroundColor	  "orange"
	  Value			  "290"
	}
	Block {
	  BlockType		  Constant
	  Name			  "air molar flow"
	  Position		  [30, 70, 60, 100]
	  BackgroundColor	  "orange"
	}
	Block {
	  BlockType		  Outport
	  Name			  "x in"
	  Position		  [120, 28, 150, 42]
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "T in"
	  Position		  [120, 43, 150, 57]
	  BackgroundColor	  "cyan"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "mol in"
	  Position		  [120, 78, 150, 92]
	  BackgroundColor	  "cyan"
	  Port			  "3"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "mol in, H2"
	  Position		  [120, 128, 150, 142]
	  BackgroundColor	  "cyan"
	  Port			  "4"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "T in, H2"
	  Position		  [120, 178, 150, 192]
	  BackgroundColor	  "cyan"
	  Port			  "5"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "T H2"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "T in, H2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "air molar flow"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "mol in"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Air"
	  SrcPort		  2
	  DstBlock		  "T in"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Air"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "x in"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "H2 to burn"
	  SrcPort		  1
	  Points		  [0, 0]
	  DstBlock		  "mol in, H2"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Fuel Cell"
      Ports		      [6, 1]
      Position		      [110, 151, 205, 234]
      BackgroundColor	      "lightBlue"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Fuel Cell"
	Location		[90, 546, 588, 846]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "T in, H2"
	  Position		  [370, 78, 400, 92]
	  Orientation		  "left"
	  BackgroundColor	  "orange"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "x in"
	  Position		  [410, 33, 440, 47]
	  Orientation		  "left"
	  BackgroundColor	  "cyan"
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "mol in"
	  Position		  [410, 63, 440, 77]
	  Orientation		  "left"
	  BackgroundColor	  "cyan"
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "T in"
	  Position		  [445, 48, 475, 62]
	  Orientation		  "left"
	  BackgroundColor	  "cyan"
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "D"
	  Position		  [45, 198, 75, 212]
	  BackgroundColor	  "green"
	  NamePlacement		  "alternate"
	  Port			  "5"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "iL"
	  Position		  [45, 218, 75, 232]
	  BackgroundColor	  "green"
	  Port			  "6"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Electrochemistry"
	  Ports			  [4, 2]
	  Position		  [185, 159, 295, 231]
	  BackgroundColor	  "lightBlue"
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskHideContents	  off
	  System {
	    Name		    "Electrochemistry"
	    Location		    [309, 126, 1162, 553]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "T"
	      Position		      [15, 258, 45, 272]
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "x"
	      Position		      [15, 318, 45, 332]
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [15, 53, 45, 67]
	      BackgroundColor	      "lightBlue"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [15, 198, 45, 212]
	      BackgroundColor	      "lightBlue"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "1/sq.m of\ncell area"
	      Position		      [70, 186, 110, 224]
	      BackgroundColor	      "lightBlue"
	      Gain		      "1/1"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Activation modelling\n(Butler-Volmer eq"
"uation)"
	      Ports		      [3, 1]
	      Position		      [305, 121, 375, 169]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"Activation modelling\n(Butler-Volmer "
"equation)"
		Location		[561, 333, 1059, 633]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "eta"
		  Position		  [35, 33, 65, 47]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "T"
		  Position		  [35, 53, 65, 67]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "pR"
		  Position		  [35, 153, 65, 167]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Arrhenius"
		  Ports			  [1, 1]
		  Position		  [150, 85, 180, 115]
		  Orientation		  "down"
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  TreatAsAtomicUnit	  off
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  MaskHideContents	  off
		  System {
		    Name		    "Arrhenius"
		    Location		    [433, 403, 921, 558]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "T"
		    Position		    [90, 63, 120, 77]
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "A"
		    Position		    [265, 105, 320, 135]
		    BackgroundColor	    "lightBlue"
		    Value		    "23.438"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Activation\nEnergy"
		    Position		    [20, 40, 75, 70]
		    BackgroundColor	    "lightBlue"
		    NamePlacement	    "alternate"
		    Value		    "42987"
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Divide"
		    Ports		    [2, 1]
		    Position		    [145, 47, 175, 78]
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Divide1"
		    Ports		    [2, 1]
		    Position		    [370, 57, 400, 88]
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [210, 49, 270, 81]
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "-1/R"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction"
		    Ports		    [1, 1]
		    Position		    [295, 50, 325, 80]
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "k"
		    Position		    [430, 68, 460, 82]
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Divide1"
		    SrcPort		    1
		    DstBlock		    "k"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Math\nFunction"
		    SrcPort		    1
		    DstBlock		    "Divide1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "A"
		    SrcPort		    1
		    Points		    [15, 0; 0, -40]
		    DstBlock		    "Divide1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Divide"
		    SrcPort		    1
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "T"
		    SrcPort		    1
		    DstBlock		    "Divide"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Activation\nEnergy"
		    SrcPort		    1
		    DstBlock		    "Divide"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Demux
		  Name			  "Demux"
		  Ports			  [1, 2]
		  Position		  [140, 141, 145, 179]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Outputs		  "2"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  MinMax
		  Name			  "MinMax"
		  Ports			  [2, 1]
		  Position		  [395, 52, 425, 83]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Function		  "max"
		  Inputs		  "2"
		  InputSameDT		  off
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Reference
		  Name			  "eta2i"
		  Ports			  [3, 1]
		  Position		  [285, 27, 340, 93]
		  BackgroundColor	  "lightBlue"
		  SourceBlock		  "PBI/eta2i"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  off
		}
		Block {
		  BlockType		  Reference
		  Name			  "i0"
		  Ports			  [3, 1]
		  Position		  [200, 118, 245, 182]
		  BackgroundColor	  "lightBlue"
		  SourceBlock		  "PBI/i0Cath"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  off
		}
		Block {
		  BlockType		  Constant
		  Name			  "k1"
		  Position		  [315, 140, 345, 170]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  Value			  "0"
		}
		Block {
		  BlockType		  Outport
		  Name			  "ir"
		  Position		  [450, 63, 480, 77]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "eta2i"
		  SrcPort		  1
		  DstBlock		  "MinMax"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "k1"
		  SrcPort		  1
		  Points		  [10, 0; 0, -80]
		  DstBlock		  "MinMax"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "MinMax"
		  SrcPort		  1
		  DstBlock		  "ir"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Arrhenius"
		  SrcPort		  1
		  Points		  [0, 10]
		  DstBlock		  "i0"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Demux"
		  SrcPort		  1
		  DstBlock		  "i0"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Demux"
		  SrcPort		  2
		  DstBlock		  "i0"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "pR"
		  SrcPort		  1
		  DstBlock		  "Demux"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "i0"
		  SrcPort		  1
		  Points		  [0, -70]
		  DstBlock		  "eta2i"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "T"
		  SrcPort		  1
		  Points		  [95, 0]
		  Branch {
		    DstBlock		    "Arrhenius"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "eta2i"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "eta"
		  SrcPort		  1
		  DstBlock		  "eta2i"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Atmospheric\npressure\n(kPa)"
	      Position		      [95, 306, 160, 344]
	      BackgroundColor	      "lightBlue"
	      Gain		      "101.325"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Charge\naccumulation"
	      Ports		      [2, 1]
	      Position		      [275, 59, 370, 101]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"Charge\naccumulation"
		Location		[683, 433, 1052, 541]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "i"
		  Position		  [15, 33, 45, 47]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "ir"
		  Position		  [15, 58, 45, 72]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "1/Capacitance"
		  Position		  [180, 22, 240, 58]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/1500"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [105, 30, 125, 50]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "eta_dot"
		  Position		  [320, 33, 350, 47]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "1/Capacitance"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "eta_dot"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "1/Capacitance"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "ir"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "i"
		  SrcPort		  1
		  Points		  [40, 0; 0, -5]
		  DstBlock		  "Sum"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Crossover\ncurrent"
	      Position		      [204, 15, 236, 35]
	      Orientation	      "down"
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      Value		      "50"
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Diffusion\nmodelling"
	      Ports		      [3, 1]
	      Position		      [250, 288, 310, 332]
	      BackgroundColor	      "lightBlue"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      Port {
		PortNumber		1
		Name			"Reaction-site\npartial pressures"
		PropagatedSignals	"pO2r, pH2Or"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	      System {
		Name			"Diffusion\nmodelling"
		Location		[311, 179, 739, 370]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "ir"
		  Position		  [15, 133, 45, 147]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "T"
		  Position		  [60, 143, 90, 157]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "p"
		  Position		  [15, 38, 45, 52]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Demux
		  Name			  "Demux"
		  Ports			  [1, 3]
		  Position		  [100, 23, 105, 67]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Outputs		  "3"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux"
		  Ports			  [2, 1]
		  Position		  [340, 101, 345, 159]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Inputs		  "2"
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "pReact"
		  Ports			  [5, 2]
		  Position		  [205, 100, 265, 160]
		  BackgroundColor	  "lightBlue"
		  AncestorBlock		  "PBI/pReact"
		  ShowPortLabels	  off
		  TreatAsAtomicUnit	  off
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  MaskHideContents	  off
		  Port {
		    PortNumber		    1
		    Name		    "pO2r"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  Port {
		    PortNumber		    2
		    Name		    "pH2Or"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  System {
		    Name		    "pReact"
		    Location		    [534, 318, 1243, 960]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "pO2\nbulk"
		    Position		    [35, 18, 65, 32]
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pH2O\nbulk"
		    Position		    [35, 93, 65, 107]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pN2\nbulk"
		    Position		    [35, 153, 65, 167]
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "ir\nreaction\ncurrent\ndensity"
		    Position		    [50, 503, 80, 517]
		    Port		    "4"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "Temperature"
		    Position		    [45, 298, 75, 312]
		    Port		    "5"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add"
		    Ports		    [2, 1]
		    Position		    [530, 92, 560, 123]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add1"
		    Ports		    [2, 1]
		    Position		    [160, 47, 190, 78]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add2"
		    Ports		    [2, 1]
		    Position		    [345, 277, 375, 308]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add3"
		    Ports		    [2, 1]
		    Position		    [345, 357, 375, 388]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Constant"
		    Position		    [195, 420, 225, 450]
		    ShowName		    off
		    Value		    "2"
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [100, 37, 135, 73]
		    ShowName		    off
		    Gain		    "2"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain2"
		    Position		    [235, 478, 355, 532]
		    ShowName		    off
		    Gain		    "tau^2/eps*R*L/4/F"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply"
		    Ports		    [2, 1]
		    Position		    [115, 487, 145, 518]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply1"
		    Ports		    [2, 1]
		    Position		    [265, 202, 295, 233]
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply2"
		    Ports		    [2, 1]
		    Position		    [260, 282, 290, 313]
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply3"
		    Ports		    [3, 1]
		    Position		    [260, 355, 295, 405]
		    ShowName		    off
		    Inputs		    "*/*"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply4"
		    Ports		    [2, 1]
		    Position		    [425, 287, 455, 318]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply5"
		    Ports		    [2, 1]
		    Position		    [420, 367, 450, 398]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Subtract"
		    Ports		    [2, 1]
		    Position		    [530, 17, 560, 48]
		    ShowName		    off
		    Inputs		    "+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD N2-H2O"
		    Ports		    [1, 1]
		    Position		    [175, 369, 200, 391]
		    SourceBlock		    "PBI/pD N2-H2O"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD O2-H2O"
		    Ports		    [1, 1]
		    Position		    [175, 215, 200, 235]
		    SourceBlock		    "PBI/pD O2-H2O"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD O2-N2"
		    Ports		    [1, 1]
		    Position		    [175, 293, 200, 317]
		    SourceBlock		    "PBI/pD O2-N2"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "pO2\nreaction\nsite"
		    Position		    [605, 28, 635, 42]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "pH2O\nreaction\nsite"
		    Position		    [600, 103, 630, 117]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Multiply4"
		    SrcPort		    1
		    Points		    [20, 0; 0, -265]
		    DstBlock		    "Subtract"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply5"
		    SrcPort		    1
		    Points		    [45, 0; 0, -270]
		    DstBlock		    "Add"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain2"
		    SrcPort		    1
		    Points		    [35, 0; 0, -115]
		    Branch {
		    Points		    [0, -80]
		    DstBlock		    "Multiply4"
		    DstPort		    2
		    }
		    Branch {
		    DstBlock		    "Multiply5"
		    DstPort		    2
		    }
		    }
		    Line {
		    SrcBlock		    "Add2"
		    SrcPort		    1
		    DstBlock		    "Multiply4"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Add3"
		    SrcPort		    1
		    DstBlock		    "Multiply5"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Multiply3"
		    SrcPort		    1
		    DstBlock		    "Add3"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply2"
		    SrcPort		    1
		    DstBlock		    "Add2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply1"
		    SrcPort		    1
		    Points		    [15, 0; 0, 65]
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Add3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Add2"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Constant"
		    SrcPort		    1
		    Points		    [0, -40]
		    DstBlock		    "Multiply3"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "pD O2-N2"
		    SrcPort		    1
		    DstBlock		    "Multiply2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pD N2-H2O"
		    SrcPort		    1
		    DstBlock		    "Multiply3"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pN2\nbulk"
		    SrcPort		    1
		    Points		    [155, 0; 0, 130]
		    Branch {
		    Points		    [0, 75]
		    DstBlock		    "Multiply3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Multiply2"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Add1"
		    SrcPort		    1
		    Points		    [55, 0]
		    DstBlock		    "Multiply1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "pD O2-H2O"
		    SrcPort		    1
		    DstBlock		    "Multiply1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Add1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Multiply"
		    SrcPort		    1
		    DstBlock		    "Gain2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "ir\nreaction\ncurrent\ndensity"
		    SrcPort		    1
		    DstBlock		    "Multiply"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pH2O\nbulk"
		    SrcPort		    1
		    Points		    [70, 0]
		    Branch {
		    DstBlock		    "Add"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, -30]
		    DstBlock		    "Add1"
		    DstPort		    2
		    }
		    }
		    Line {
		    SrcBlock		    "pO2\nbulk"
		    SrcPort		    1
		    Points		    [10, 0]
		    Branch {
		    DstBlock		    "Subtract"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 30]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Subtract"
		    SrcPort		    1
		    DstBlock		    "pO2\nreaction\nsite"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Add"
		    SrcPort		    1
		    DstBlock		    "pH2O\nreaction\nsite"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Temperature"
		    SrcPort		    1
		    Points		    [0, 0; 10, 0]
		    Branch {
		    Points		    [0, 190]
		    DstBlock		    "Multiply"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [50, 0]
		    Branch {
		    DstBlock		    "pD O2-N2"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, -80]
		    DstBlock		    "pD O2-H2O"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 75]
		    DstBlock		    "pD N2-H2O"
		    DstPort		    1
		    }
		    }
		    }
		  }
		}
		Block {
		  BlockType		  Outport
		  Name			  "pR"
		  Position		  [380, 123, 410, 137]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Mux"
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		  Operator		  "square"
		}
		Block {
		  BlockType		  Math
		  Name			  "Math\nFunction1"
		  Ports			  [1, 1]
		  Position		  [335, 320, 365, 350]
		  Orientation		  "left"
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Operator		  "reciprocal"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Net"
		  Ports			  [3, 1]
		  Position		  [270, 113, 300, 177]
		  BackgroundColor	  "lightBlue"
		  Inputs		  "++-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Production"
		  Ports			  [2, 1]
		  Position		  [160, 50, 180, 105]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "R/pL"
		  Position		  [330, 130, 360, 160]
		  BackgroundColor	  "lightBlue"
		  Gain			  "8.314 / 101325 / 0.001"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Stoichiometric\nconstants:\nO2, H2O"
", N2"
		  Position		  [90, 56, 120, 74]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  Value			  "[-0.5 1 0]'"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [3, 1]
		  Position		  [155, 260, 175, 280]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+++"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Temperature"
		  Ports			  [2, 1]
		  Position		  [385, 105, 405, 160]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "pL/R"
		  Position		  [75, 320, 105, 350]
		  BackgroundColor	  "lightBlue"
		  Gain			  "101325 * 0.001 / 8.314"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "species in"
		  Ports			  [2, 1]
		  Position		  [195, 126, 215, 164]
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "species out"
		  Ports			  [2, 1]
		  Position		  [215, 200, 255, 220]
		  Orientation		  "up"
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "species out1"
		  Ports			  [2, 1]
		  Position		  [145, 295, 185, 315]
		  Orientation		  "up"
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Gain
		  Name			  "sum(nu)/2F"
		  Position		  [50, 225, 80, 255]
		  Orientation		  "down"
		  BackgroundColor	  "lightBlue"
		  Gain			  "+0.5/2/96500"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "x"
		  Position		  [495, 128, 525, 142]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "mol out"
		  Position		  [275, 263, 305, 277]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  Points		  [45, 0]
		  Branch {
		    DstBlock		    "species out"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "mol out"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "pL/R"
		  SrcPort		  1
		  Points		  [45, 0]
		  DstBlock		  "species out1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Math\nFunction1"
		  SrcPort		  1
		  Points		  [-155, 0]
		  DstBlock		  "species out1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "species out1"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "Math\nFunction"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Math\nFunction1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "sum(nu)/2F"
		  SrcPort		  1
		  Points		  [0, 10]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "dT/dt"
		  SrcPort		  1
		  DstBlock		  "pL/R"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  DstBlock		  "Integrator"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Net"
		  SrcPort		  1
		  DstBlock		  "R/pL"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "1/2F"
		  SrcPort		  1
		  Points		  [5, 0; 0, 45]
		  DstBlock		  "Net"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "R/pL"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Temperature"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "T"
		  SrcPort		  1
		  Points		  [30, 0]
		  Branch {
		    Points		    [220, 0; 0, 260]
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, 45]
		    DstBlock		    "Temperature"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Production"
		  SrcPort		  1
		  DstBlock		  "1/2F"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "i"
		  SrcPort		  1
		  Points		  [15, 0]
		  Branch {
		    DstBlock		    "sum(nu)/2F"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Production"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Stoichiometric\nconstants:\nO2, H2O"
", N2"
		  SrcPort		  1
		  DstBlock		  "Production"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "species out"
		  SrcPort		  1
		  Points		  [0, -30]
		  DstBlock		  "Net"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "species in"
		  SrcPort		  1
		  DstBlock		  "Net"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "x in"
		  SrcPort		  1
		  DstBlock		  "species in"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "mol in"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    Points		    [0, 60; 45, 0]
		    DstBlock		    "Sum"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "species in"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [0, 0; 5, 0]
		  Branch {
		    Points		    [0, 120; -230, 0]
		    DstBlock		    "species out"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "x"
		    DstPort		    1
		  }
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "H in, cathode"
	      Ports		      [3, 1]
	      Position		      [150, 207, 230, 253]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"H in, cathode"
		Location		[116, 179, 652, 339]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "x in"
		  Position		  [15, 13, 45, 27]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "T in"
		  Position		  [15, 53, 45, 67]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "molar\nflow in"
		  Position		  [15, 93, 45, 107]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Reference
		  Name			  "Dot Product"
		  Ports			  [2, 1]
		  Position		  [165, 14, 190, 41]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  SourceBlock		  "simulink/Math\nOperations/Dot Produ"
"ct"
		  SourceType		  "Dot Product"
		  InputSameDT		  on
		  OutputDataTypeScalingMode "Inherit via internal rule"
		  OutDataType		  "sfix(16)"
		  OutScaling		  "2^-10"
		  LockScale		  off
		  RndMeth		  "Floor"
		  DoSatur		  off
		}
		Block {
		  BlockType		  Product
		  Name			  "Enthalpy\nflow"
		  Ports			  [2, 1]
		  Position		  [235, 40, 265, 75]
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  MATLABFcn
		  Name			  "MATLAB Fcn"
		  Position		  [70, 45, 130, 75]
		  BackgroundColor	  "lightBlue"
		  MATLABFcn		  "enthalpies_cathode"
		}
		Block {
		  BlockType		  Outport
		  Name			  "H in"
		  Position		  [300, 53, 330, 67]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Dot Product"
		  SrcPort		  1
		  Points		  [15, 0; 0, 20]
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "MATLAB Fcn"
		  SrcPort		  1
		  Points		  [15, 0]
		  DstBlock		  "Dot Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "x in"
		  SrcPort		  1
		  DstBlock		  "Dot Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Enthalpy\nflow"
		  SrcPort		  1
		  DstBlock		  "H in"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "molar\nflow in"
		  SrcPort		  1
		  Points		  [150, 0; 0, -35]
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "T in"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "MATLAB Fcn"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "H in, hydrogen"
	      Ports		      [2, 1]
	      Position		      [150, 284, 230, 331]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"H in, hydrogen"
		Location		[619, 549, 949, 677]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "T in, H2"
		  Position		  [25, 23, 55, 37]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "molar\nflow H2"
		  Position		  [25, 73, 55, 87]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Product
		  Name			  "Enthalpy\nflow"
		  Ports			  [2, 1]
		  Position		  [180, 21, 215, 59]
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  MATLABFcn
		  Name			  "MATLAB Fcn"
		  Position		  [80, 15, 140, 45]
		  BackgroundColor	  "lightBlue"
		  MATLABFcn		  "enthalpies_anode"
		}
		Block {
		  BlockType		  Outport
		  Name			  "H in"
		  Position		  [250, 33, 280, 47]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "molar\nflow H2"
		  SrcPort		  1
		  Points		  [105, 0]
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "MATLAB Fcn"
		  SrcPort		  1
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Enthalpy\nflow"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "H in"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "T in, H2"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "MATLAB Fcn"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "H out, cathode"
	      Ports		      [3, 1]
	      Position		      [180, 115, 285, 165]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"H out, cathode"
		Location		[336, 413, 898, 576]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "molar\nflow out"
		  Position		  [15, 93, 45, 107]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "x"
		  Position		  [15, 13, 45, 27]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "T"
		  Position		  [15, 53, 45, 67]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Reference
		  Name			  "Dot Product"
		  Ports			  [2, 1]
		  Position		  [160, 39, 185, 66]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  SourceBlock		  "simulink/Math\nOperations/Dot Produ"
"ct"
		  SourceType		  "Dot Product"
		  InputSameDT		  on
		  OutputDataTypeScalingMode "Inherit via internal rule"
		  OutDataType		  "sfix(16)"
		  OutScaling		  "2^-10"
		  LockScale		  off
		  RndMeth		  "Floor"
		  DoSatur		  off
		}
		Block {
		  BlockType		  Product
		  Name			  "Enthalpy\nflow"
		  Ports			  [2, 1]
		  Position		  [215, 45, 245, 80]
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  MATLABFcn
		  Name			  "MATLAB Fcn"
		  Position		  [70, 45, 130, 75]
		  BackgroundColor	  "lightBlue"
		  MATLABFcn		  "enthalpies_cathode"
		}
		Block {
		  BlockType		  Outport
		  Name			  "H out"
		  Position		  [280, 58, 310, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Dot Product"
		  SrcPort		  1
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Enthalpy\nflow"
		  SrcPort		  1
		  DstBlock		  "H out"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "molar\nflow out"
		  SrcPort		  1
		  Points		  [150, 0]
		  DstBlock		  "Enthalpy\nflow"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "x"
		  SrcPort		  1
		  Points		  [95, 0]
		  DstBlock		  "Dot Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "MATLAB Fcn"
		  SrcPort		  1
		  DstBlock		  "Dot Product"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "T"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "MATLAB Fcn"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Heat balance"
	      Ports		      [4, 2]
	      Position		      [375, 209, 445, 266]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      TreatAsAtomicUnit	      off
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      MaskHideContents	      off
	      System {
		Name			"Heat balance"
		Location		[370, 345, 868, 645]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "H out"
		  Position		  [25, 83, 55, 97]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "H in"
		  Position		  [25, 33, 55, 47]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "i"
		  Position		  [25, 248, 55, 262]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "Vw"
		  Position		  [25, 203, 55, 217]
		  BackgroundColor	  "lightBlue"
		  Port			  "4"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Constant
		  Name			  "\"Enthalpic\"\nvoltage"
		  Position		  [25, 125, 55, 155]
		  BackgroundColor	  "lightBlue"
		  Value			  "242500 / ( 2 * 96485 )"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Heat\ncapacity"
		  Position		  [255, 75, 290, 105]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/5000"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Product
		  Name			  "Heat\ngeneration"
		  Ports			  [2, 1]
		  Position		  [165, 132, 195, 163]
		  BackgroundColor	  "lightBlue"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Integrator
		  Name			  "Integrator"
		  Ports			  [1, 1]
		  Position		  [330, 75, 360, 105]
		  BackgroundColor	  "lightBlue"
		  InitialCondition	  "300"
		  IgnoreLimit		  off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [80, 130, 100, 150]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum1"
		  Ports			  [3, 1]
		  Position		  [210, 80, 230, 100]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "+-+"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "T"
		  Position		  [420, 83, 450, 97]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "dT/dt"
		  Position		  [420, 158, 450, 172]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  DstBlock		  "T"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Heat\ncapacity"
		  SrcPort		  1
		  Points		  [10, 0]
		  Branch {
		    Points		    [0, 75]
		    DstBlock		    "dT/dt"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Integrator"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Heat\ncapacity"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Heat\ngeneration"
		  SrcPort		  1
		  Points		  [20, 0]
		  DstBlock		  "Sum1"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "H in"
		  SrcPort		  1
		  Points		  [160, 0]
		  DstBlock		  "Sum1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "H out"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "i"
		  SrcPort		  1
		  Points		  [90, 0]
		  DstBlock		  "Heat\ngeneration"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Heat\ngeneration"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "\"Enthalpic\"\nvoltage"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Vw"
		  SrcPort		  1
		  Points		  [30, 0]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
	      }
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [285, 220, 305, 240]
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "x"
	      Position		      [105, 53, 135, 67]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "T"
	      Position		      [105, 168, 135, 182]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "mol in"
	      SrcPort		      1
	      Points		      [40, 0; 0, -10]
	      Branch {
		Points			[0, -220; 340, 0]
		DstBlock		"Cathode\nmole balance"
		DstPort			1
	      }
	      Branch {
		DstBlock		"H in, cathode"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "T in"
	      SrcPort		      1
	      DstBlock		      "H in, cathode"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "x in"
	      SrcPort		      1
	      Points		      [0, 0; 15, 0]
	      Branch {
		Points			[0, -205; 380, 0; 0, 50]
		DstBlock		"Cathode\nmole balance"
		DstPort			2
	      }
	      Branch {
		DstBlock		"H in, cathode"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "T in H2"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "H in, hydrogen"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "1/2F"
	      SrcPort		      1
	      Points		      [-180, 0; 0, -25]
	      DstBlock		      "H in, hydrogen"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "H in, hydrogen"
	      SrcPort		      1
	      Points		      [60, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Heat balance"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Cathode\nmole balance"
	      SrcPort		      2
	      Points		      [-180, 0]
	      DstBlock		      "H out, cathode"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "H out, cathode"
	      SrcPort		      1
	      Points		      [30, 0; 0, 75]
	      DstBlock		      "Heat balance"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Heat balance"
	      SrcPort		      2
	      Points		      [25, 0; 0, -165]
	      DstBlock		      "Cathode\nmole balance"
	      DstPort		      4
	    }
	    Line {
	      SrcBlock		      "Cathode\nmole balance"
	      SrcPort		      1
	      Points		      [-190, 0]
	      Branch {
		DstBlock		"x"
		DstPort			1
	      }
	      Branch {
		Points			[0, 80]
		DstBlock		"H out, cathode"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "H in, cathode"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "i"
	      SrcPort		      1
	      Points		      [0, 0; -20, 0]
	      Branch {
		Points			[0, 60]
		DstBlock		"1/2F"
		DstPort			1
	      }
	      Branch {
		Points			[-170, 0; 0, -40]
		DstBlock		"Heat balance"
		DstPort			3
	      }
	      Branch {
		Points			[0, -210]
		DstBlock		"Cathode\nmole balance"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "Heat balance"
	      SrcPort		      1
	      Points		      [10, 0; 0, -50]
	      Branch {
		Points			[-305, 0]
		Branch {
		  DstBlock		  "T"
		  DstPort		  1
		}
		Branch {
		  Points		  [0, -20]
		  DstBlock		  "H out, cathode"
		  DstPort		  3
		}
	      }
	      Branch {
		Points			[0, -70]
		DstBlock		"Cathode\nmole balance"
		DstPort			5
	      }
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      DstBlock		      "Heat balance"
	      DstPort		      4
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vw"
	  Position		  [380, 208, 410, 222]
	  BackgroundColor	  "lightBlue"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Thermal balance"
	  SrcPort		  2
	  Points		  [-20, 0; 0, 65]
	  DstBlock		  "Electrochemistry"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Thermal balance"
	  SrcPort		  1
	  Points		  [-50, 0; 0, 130]
	  DstBlock		  "Electrochemistry"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Electrochemistry"
	  SrcPort		  1
	  Points		  [20, 0; 0, -65]
	  DstBlock		  "Thermal balance"
	  DstPort		  6
	}
	Line {
	  SrcBlock		  "D"
	  SrcPort		  1
	  DstBlock		  "Electrochemistry"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "iL"
	  SrcPort		  1
	  DstBlock		  "Electrochemistry"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Electrochemistry"
	  SrcPort		  2
	  Points		  [35, 0]
	  Branch {
	    DstBlock		    "Vw"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -115]
	    DstBlock		    "Thermal balance"
	    DstPort		    5
	  }
	}
	Line {
	  SrcBlock		  "x in"
	  SrcPort		  1
	  DstBlock		  "Thermal balance"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "T in"
	  SrcPort		  1
	  DstBlock		  "Thermal balance"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "mol in"
	  SrcPort		  1
	  DstBlock		  "Thermal balance"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "T in, H2"
	  SrcPort		  1
	  DstBlock		  "Thermal balance"
	  DstPort		  4
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Motor"
      Ports		      [3, 2]
      Position		      [115, 383, 195, 457]
      BackgroundColor	      "red"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      MaskHideContents	      off
      System {
	Name			"Motor"
	Location		[68, 100, 1066, 444]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
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	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
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	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "Vc"
	  Position		  [15, 88, 45, 102]
	  BackgroundColor	  "green"
	  IconDisplay		  "Port number"
	  Port {
	    PortNumber		    1
	    Name		    "u"
	    PropagatedSignals	    "Vc"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Inport
	  Name			  "Vm"
	  Position		  [15, 33, 45, 47]
	  BackgroundColor	  "yellow"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  Port {
	    PortNumber		    1
	    Name		    "d"
	    PropagatedSignals	    "Vm"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
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	  Position		  [255, 33, 285, 47]
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	  NamePlacement		  "alternate"
	  Port			  "3"
	  IconDisplay		  "Port number"
	  Port {
	    PortNumber		    1
	    Name		    "r"
	    PropagatedSignals	    "Ia,ref"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
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	  Name			  "Motor\nG"
	  Position		  [150, 75, 225, 115]
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	  Denominator		  "[0.02 0.02]"
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	    PortNumber		    1
	    Name		    "y"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
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	  Zeros			  "[-1/TauI]"
	  Poles			  "[0]"
	  Gain			  "Kc"
	  Port {
	    PortNumber		    1
	    Name		    "Vref"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [80, 85, 100, 105]
	  BackgroundColor	  "red"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "-+|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [315, 85, 335, 105]
	  BackgroundColor	  "red"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+-|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "e"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc,ref"
	  Position		  [565, 88, 595, 102]
	  BackgroundColor	  "green"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Ia"
	  Position		  [280, 143, 310, 157]
	  BackgroundColor	  "red"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  Name			  "e"
	  Labels		  [1, 1]
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Skogestad PI"
	  DstPort		  1
	}
	Line {
	  Name			  "d"
	  Labels		  [1, 0]
	  SrcBlock		  "Vm"
	  SrcPort		  1
	  Points		  [40, 0]
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Motor\nG"
	  DstPort		  1
	}
	Line {
	  Name			  "y"
	  SrcBlock		  "Motor\nG"
	  SrcPort		  1
	  Points		  [0, 0; 15, 0]
	  Branch {
	    Labels		    [1, 0]
	    DstBlock		    "Sum1"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 55]
	    DstBlock		    "Ia"
	    DstPort		    1
	  }
	}
	Line {
	  Name			  "Vref"
	  Labels		  [1, 0]
	  SrcBlock		  "Skogestad PI"
	  SrcPort		  1
	  DstBlock		  "Vc,ref"
	  DstPort		  1
	}
	Line {
	  Name			  "u"
	  Labels		  [-1, 1]
	  SrcBlock		  "Vc"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  Name			  "r"
	  Labels		  [2, 0]
	  SrcBlock		  "Ia,ref"
	  SrcPort		  1
	  Points		  [35, 0]
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
      }
    }
    Line {
      SrcBlock		      "Fuel Cell"
      SrcPort		      1
      Points		      [40, 0; 0, 90]
      DstBlock		      "DC/DC Converter"
      DstPort		      1
    }
    Line {
      SrcBlock		      "DC/DC Converter"
      SrcPort		      1
      Points		      [-35, 0; 0, -55]
      DstBlock		      "Fuel Cell"
      DstPort		      6
    }
    Line {
      SrcBlock		      "Motor"
      SrcPort		      1
      Points		      [30, 0; 0, -70]
      DstBlock		      "DC/DC Converter"
      DstPort		      3
    }
    Line {
      SrcBlock		      "Motor"
      SrcPort		      2
      Points		      [50, 0; 0, -130]
      DstBlock		      "DC/DC Converter"
      DstPort		      2
    }
    Line {
      SrcBlock		      "DC/DC Converter"
      SrcPort		      3
      Points		      [-35, 0; 0, 60]
      DstBlock		      "Motor"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Car movement"
      SrcPort		      2
      Points		      [0, 0]
      DstBlock		      "Motor"
      DstPort		      3
    }
    Line {
      SrcBlock		      "Car movement"
      SrcPort		      1
      Points		      [0, 0]
      DstBlock		      "Motor"
      DstPort		      2
    }
    Line {
      SrcBlock		      "DC/DC Converter"
      SrcPort		      2
      Points		      [-55, 0; 0, -95]
      DstBlock		      "Fuel Cell"
      DstPort		      5
    }
    Line {
      SrcBlock		      "Burner"
      SrcPort		      2
      Points		      [-50, 0; 0, 115]
      DstBlock		      "Fuel Cell"
      DstPort		      3
    }
    Line {
      SrcBlock		      "Burner"
      SrcPort		      1
      Points		      [-65, 0; 0, 155]
      DstBlock		      "Fuel Cell"
      DstPort		      4
    }
    Line {
      SrcBlock		      "Burner"
      SrcPort		      3
      Points		      [-35, 0; 0, 75]
      DstBlock		      "Fuel Cell"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Flows"
      SrcPort		      1
      Points		      [-30, 0]
      DstBlock		      "Burner"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Flows"
      SrcPort		      2
      Points		      [-30, 0]
      DstBlock		      "Burner"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Flows"
      SrcPort		      3
      Points		      [-30, 0]
      DstBlock		      "Burner"
      DstPort		      3
    }
    Line {
      SrcBlock		      "Flows"
      SrcPort		      4
      Points		      [-30, 0]
      DstBlock		      "Burner"
      DstPort		      4
    }
    Line {
      SrcBlock		      "Flows"
      SrcPort		      5
      Points		      [0, 0; -30, 0]
      Branch {
	DstBlock		"Burner"
	DstPort			5
      }
      Branch {
	Points			[0, 30; -130, 0; 0, 25]
	DstBlock		"Fuel Cell"
	DstPort			1
      }
    }
  }
}










FC++-1.0/matlab/pH2control.mdl


Model {
  Name			  "pH2control"
  Version		  6.5
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.19"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  PostLoadFcn		  "load cellNEDC;"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  InitFcn		  "theta=0.5;\ntauC=15;\nV = 30 * 1E-3;"
  Created		  "Mon Jan  8 20:06:57 2007"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Tue Mar  6 20:03:13 2007"
  ModelVersionFormat	  "1.%<AutoIncrement:19>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0.0"
	  StopTime		  "1180"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode45"
	  SolverName		  "ode45"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
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	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
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	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
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	      ShowEliminatedStatement off
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	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
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	    }
	    Simulink.GRTTargetCC {
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	      IsPILTarget	      off
	      ModelReferenceCompliant on
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	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
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	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
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	      PurelyIntegerCode	      off
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	      EnableShiftOperators    on
	      ParenthesesLevel	      "Nominal"
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      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
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    FontSize		    10
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  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
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    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      Fcn
      Expr		      "sin(u[1])"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Lookup
      InputValues	      "[-4:5]"
      OutputValues	      " rand(1,10)-0.5"
      LookUpMeth	      "Interpolation-Extrapolation"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
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      LUTDesignFunctionName   "sqrt(x)"
      LUTDesignUseExistingBP  on
      LUTDesignRelError	      "0.01"
      LUTDesignAbsError	      "1e-6"
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      TransportDelay
      DelayTime		      "1"
      InitialOutput	      "0"
      BufferSize	      "1024"
      FixedBuffer	      off
      TransDelayFeedthrough   off
      PadeOrder		      "0"
    }
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  LineDefaults {
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    FontAngle		    "normal"
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  System {
    Name		    "pH2control"
    Location		    [4, 60, 742, 389]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      TransportDelay
      Name		      "Delay"
      Position		      [250, 210, 280, 240]
      Orientation	      "left"
      DelayTime		      "theta"
      InitialOutput	      "120000"
    }
    Block {
      BlockType		      Gain
      Name		      "Feedforward\nimplementation\nerror (perfect=1)"
      Position		      [271, 70, 309, 115]
      Orientation	      "down"
      Gain		      "1.2"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Gain
      Name		      "Gain"
      Position		      [215, 26, 260, 64]
      ShowName		      off
      Gain		      "30/2/96485"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"d"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Gain
      Name		      "Gain1"
      Position		      [475, 142, 535, 178]
      ShowName		      off
      Gain		      "8.314*(150+273.15)/V"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Integrator
      Name		      "Integrator"
      Ports		      [2, 1]
      Position		      [555, 149, 605, 196]
      InitialConditionSource  "external"
      IgnoreLimit	      off
    }
    Block {
      BlockType		      SubSystem
      Name		      "K (feedback)"
      Ports		      [1, 1]
      Position		      [170, 139, 230, 181]
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"K (feedback)"
	Location		[348, 376, 846, 676]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "e"
	  Position		  [65, 103, 95, 117]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "1/TauI"
	  Position		  [195, 146, 240, 184]
	  Gain			  "1/4/(tauC+theta)"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Integrator
	  Name			  "Integrator"
	  Ports			  [1, 1]
	  Position		  [270, 150, 300, 180]
	  IgnoreLimit		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Kc"
	  Position		  [115, 91, 160, 129]
	  Gain			  "V/8.314/(150+273.15)/(tauC+theta)"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [315, 100, 335, 120]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "u"
	  Position		  [360, 103, 390, 117]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "e"
	  SrcPort		  1
	  DstBlock		  "Kc"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "1/TauI"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "u"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Integrator"
	  SrcPort		  1
	  Points		  [20, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Kc"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    Points		    [0, 55]
	    DstBlock		    "1/TauI"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum1"
	    DstPort		    1
	  }
	}
      }
    }
    Block {
      BlockType		      Scope
      Name		      "PH2"
      Ports		      [1]
      Position		      [670, 159, 700, 191]
      Floating		      off
      Location		      [749, 61, 1275, 473]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1200"
      YMin		      "-100000"
      YMax		      "350000"
      SaveToWorkspace	      on
      SaveName		      "p_sim"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "Q"
      Ports		      [1]
      Position		      [605, 49, 635, 81]
      Floating		      off
      Location		      [6, 547, 532, 959]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "yonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1200"
      YMin		      "0"
      YMax		      "3"
      SaveToWorkspace	      on
      SaveName		      "p_sim1"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [120, 150, 140, 170]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [280, 150, 300, 170]
      NamePlacement	      "alternate"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "++|"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum2"
      Ports		      [2, 1]
      Position		      [435, 150, 455, 170]
      NamePlacement	      "alternate"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "-+|"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Saturate
      Name		      "[0, inf]"
      Position		      [335, 145, 365, 175]
      NamePlacement	      "alternate"
      UpperLimit	      "inf"
      LowerLimit	      "0"
    }
    Block {
      BlockType		      Reference
      Name		      "ir"
      Ports		      [0, 1]
      Position		      [40, 27, 100, 63]
      SourceBlock	      "simulink/Sources/Repeating\nSequence"
      SourceType	      "Repeating table"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      rep_seq_t		      "nedc.t"
      rep_seq_y		      "nedc.ir"
    }
    Block {
      BlockType		      Constant
      Name		      "p0"
      Position		      [35, 147, 85, 173]
      Value		      "120000"
    }
    Block {
      BlockType		      Scope
      Name		      "u"
      Ports		      [1]
      Position		      [480, 19, 510, 51]
      Floating		      off
      Location		      [539, 547, 1065, 959]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "yonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1200"
      YMin		      "-0.05"
      YMax		      "0.3"
      SaveToWorkspace	      on
      SaveName		      "p_sim2"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "p0"
      SrcPort		      1
      Points		      [5, 0]
      Branch {
	DstBlock		"Sum"
	DstPort			1
      }
      Branch {
	Points			[0, 25]
	DstBlock		"Integrator"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "K (feedback)"
      DstPort		      1
    }
    Line {
      SrcBlock		      "ir"
      SrcPort		      1
      DstBlock		      "Gain"
      DstPort		      1
    }
    Line {
      Name		      "d"
      SrcBlock		      "Gain"
      SrcPort		      1
      Points		      [25, 0]
      Branch {
	Labels			[2, 0]
	Points			[155, 0]
	DstBlock		"Sum2"
	DstPort			1
      }
      Branch {
	DstBlock		"Feedforward\nimplementation\nerror (perfect=1"
")"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "K (feedback)"
      SrcPort		      1
      Points		      [25, 0]
      Branch {
	DstBlock		"Sum1"
	DstPort			2
      }
      Branch {
	Points			[0, -125]
	DstBlock		"u"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Sum1"
      SrcPort		      1
      DstBlock		      "[0, inf]"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Gain1"
      SrcPort		      1
      DstBlock		      "Integrator"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Integrator"
      SrcPort		      1
      Points		      [25, 0]
      Branch {
	DstBlock		"PH2"
	DstPort			1
      }
      Branch {
	Points			[0, 50]
	DstBlock		"Delay"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Delay"
      SrcPort		      1
      Points		      [-115, 0]
      DstBlock		      "Sum"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Sum2"
      SrcPort		      1
      DstBlock		      "Gain1"
      DstPort		      1
    }
    Line {
      SrcBlock		      "[0, inf]"
      SrcPort		      1
      Points		      [35, 0]
      Branch {
	Points			[0, -95]
	DstBlock		"Q"
	DstPort			1
      }
      Branch {
	DstBlock		"Sum2"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Feedforward\nimplementation\nerror (perfect=1)"
      SrcPort		      1
      DstBlock		      "Sum1"
      DstPort		      1
    }
  }
}
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index=find(power.time>=0);

subplot(2,1,2)

plot(power.time(index),abs(power.signals.values(index)-reference.signals.values(index)))
xlabel('Time, s'), ylabel('Power, W')
title('Absolute deviation from reference')


subplot(2,1,1)

plot(power.time(index),power.signals.values(index),reference.time(index),reference.signals.values(index))
legend('Power output','Reference signal')
xlabel('Time, s'), ylabel('Power, W')
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  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0"
	  StopTime		  "0.6"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "inf"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode23s"
	  SolverName		  "ode23s"
	  ZeroCrossControl	  "DisableAll"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  TimeAdjustmentMsg	  "none"
	  MaxConsecutiveZCsMsg	  "error"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskCondExecSysMsg "none"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	  StrictBusMsg		  "None"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.2.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.2.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  IncludeERTFirstTime	  on
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      EnableShiftOperators    on
	      ParenthesesLevel	      "Nominal"
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      DataTypeConversion
      OutDataTypeMode	      "Inherit via back propagation"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      ConvertRealWorld	      "Real World Value (RWV)"
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Display
      Format		      "short"
      Decimation	      "10"
      Floating		      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Logic
      Operator		      "AND"
      Inputs		      "2"
      IconShape		      "rectangular"
      AllPortsSameDT	      on
      OutDataTypeMode	      "Logical (see Configuration Parameters: Optimiza"
"tion)"
      LogicDataType	      "uint(8)"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MATLABFcn
      MATLABFcn		      "sin"
      OutputDimensions	      "-1"
      OutputSignalType	      "auto"
      Output1D		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      RelationalOperator
      Operator		      ">="
      InputSameDT	      on
      LogicOutDataTypeMode    "Logical (see Configuration Parameters: Optimiza"
"tion)"
      LogicDataType	      "uint(8)"
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      Signum
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
    Block {
      BlockType		      ZeroOrderHold
      SampleTime	      "1"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Monospaced"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "slider"
    Location		    [413, 46, 1319, 291]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Actuator\nDC/DC"
      Ports		      [2, 1]
      Position		      [560, 93, 620, 142]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      Port {
	PortNumber		1
	Name			"Vc"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
      System {
	Name			"Actuator\nDC/DC"
	Location		[159, 49, 1107, 474]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "Vref"
	  Position		  [15, 68, 45, 82]
	  BackgroundColor	  "red"
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Ia"
	  Position		  [20, 238, 50, 252]
	  BackgroundColor	  "red"
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Reference
	  Name			  "Compare\nTo Zero"
	  Ports			  [1, 1]
	  Position		  [450, 15, 480, 45]
	  BackgroundColor	  "green"
	  ShowName		  off
	  SourceBlock		  "simulink/Logic and Bit\nOperations/Compare"
"\nTo Zero"
	  SourceType		  "Compare To Zero"
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  relop			  ">"
	  LogicOutDataTypeMode	  "uint8"
	  ZeroCross		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Converter\n(physical system)"
	  Ports			  [2, 3]
	  Position		  [650, 170, 700, 220]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Converter\n(physical system)"
	    Location		    [177, 48, 1221, 611]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "D"
	      Position		      [460, 123, 490, 137]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [600, 268, 630, 282]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "1/sq.m of\ncell area"
	      Position		      [130, 107, 180, 143]
	      BackgroundColor	      "lightBlue"
	      Gain		      "1/0.5"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Scope
	      Name		      "Actual\ncell voltage"
	      Ports		      [1]
	      Position		      [370, 304, 400, 336]
	      BackgroundColor	      "lightBlue"
	      Floating		      off
	      Location		      [475, 103, 965, 517]
	      Open		      off
	      NumInputPorts	      "1"
	      List {
		ListType		AxesTitles
		axes1			"%<SignalLabel>"
	      }
	      TimeRange		      "10"
	      YMin		      "0.85"
	      YMax		      "1.225"
	      SaveName		      "ScopeData4"
	      DataFormat	      "StructureWithTime"
	      SampleTime	      "0"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Capacitance"
	      Position		      [680, 219, 720, 251]
	      BackgroundColor	      "green"
	      Gain		      "1/C_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Capacitance1"
	      Position		      [670, 169, 710, 201]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	      Gain		      "-1"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Compositions"
	      Ports		      [0, 1]
	      Position		      [35, 74, 75, 96]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Compositions"
		Location		[379, 403, 931, 703]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Constant
		  Name			  "Atmospheric\nPressure"
		  Position		  [100, 24, 145, 56]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  Value			  "101.325"
		  Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain"
		  Position		  [315, 65, 390, 95]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Gain			  "0.20947"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "Oxygen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Gain
		  Name			  "Gain1"
		  Position		  [315, 143, 385, 177]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Gain			  "0.79053"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "Nitrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Mux
		  Name			  "Mux"
		  Ports			  [4, 1]
		  Position		  [445, 21, 450, 179]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  DisplayOption		  "bar"
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [230, 70, 250, 90]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Water\ncontent"
		  Position		  [170, 105, 200, 135]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  Value			  "3"
		  Port {
		    PortNumber		    1
		    Name		    "Water"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Outport
		  Name			  "p"
		  Position		  [495, 93, 525, 107]
		  ForegroundColor	  "white"
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  Name			  "Water"
		  SrcBlock		  "Water\ncontent"
		  SrcPort		  1
		  Points		  [0, 0; 35, 0]
		  Branch {
		    DstBlock		    "Sum"
		    DstPort		    2
		  }
		  Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    3
		  }
		}
		Line {
		  Name			  "Hydrogen"
		  SrcBlock		  "Atmospheric\nPressure"
		  SrcPort		  1
		  Points		  [0, 0; 20, 0]
		  Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, 40]
		    DstBlock		    "Sum"
		    DstPort		    1
		  }
		}
		Line {
		  Name			  "Nitrogen"
		  Labels		  [-1, 0]
		  SrcBlock		  "Gain1"
		  SrcPort		  1
		  DstBlock		  "Mux"
		  DstPort		  4
		}
		Line {
		  Name			  "Oxygen"
		  Labels		  [-1, 0]
		  SrcBlock		  "Gain"
		  SrcPort		  1
		  DstBlock		  "Mux"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  Points		  [0, 0; 20, 0]
		  Branch {
		    Points		    [0, 80]
		    DstBlock		    "Gain1"
		    DstPort		    1
		  }
		  Branch {
		    DstBlock		    "Gain"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Mux"
		  SrcPort		  1
		  DstBlock		  "p"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Constant"
	      Position		      [450, 215, 470, 235]
	      BackgroundColor	      "green"
	      ShowName		      off
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Fuel Cell"
	      Ports		      [3, 2]
	      Position		      [225, 75, 335, 135]
	      BackgroundColor	      "lightBlue"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Fuel Cell"
		Location		[67, 242, 1156, 912]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "Bulk\npressures"
		  Position		  [20, 403, 50, 417]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "iL_Vw"
		  Position		  [600, 283, 630, 297]
		  BackgroundColor	  "lightBlue"
		  Port			  "2"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Inport
		  Name			  "iL"
		  Position		  [15, 253, 45, 267]
		  BackgroundColor	  "lightBlue"
		  Port			  "3"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Activation modelling\n(Butler-Volme"
"r equation)"
		  Ports			  [3, 1]
		  Position		  [230, 171, 300, 219]
		  Orientation		  "left"
		  BackgroundColor	  "lightBlue"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Activation modelling\n(Butler-Vol"
"mer equation)"
		    Location		    [448, 234, 946, 534]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "eta"
		    Position		    [35, 33, 65, 47]
		    NamePlacement	    "alternate"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "T"
		    Position		    [35, 53, 65, 67]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pR"
		    Position		    [35, 153, 65, 167]
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Demux
		    Name		    "Demux"
		    Ports		    [1, 2]
		    Position		    [140, 141, 145, 179]
		    BackgroundColor	    "black"
		    ShowName		    off
		    Outputs		    "2"
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    MinMax
		    Name		    "MinMax"
		    Ports		    [2, 1]
		    Position		    [395, 52, 425, 83]
		    ShowName		    off
		    Function		    "max"
		    Inputs		    "2"
		    InputSameDT		    off
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "eta2i"
		    Ports		    [3, 1]
		    Position		    [285, 27, 340, 93]
		    SourceBlock		    "PBI/eta2i"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    SystemSampleTime	    "-1"
		    FunctionWithSeparateData off
		    RTWMemSecFuncInitTerm   "Inherit from model"
		    RTWMemSecFuncExecute    "Inherit from model"
		    RTWMemSecDataConstants  "Inherit from model"
		    RTWMemSecDataInternal   "Inherit from model"
		    RTWMemSecDataParameters "Inherit from model"
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "i0"
		    Ports		    [3, 1]
		    Position		    [195, 118, 240, 182]
		    SourceBlock		    "PBI/i0Cath"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    SystemSampleTime	    "-1"
		    FunctionWithSeparateData off
		    RTWMemSecFuncInitTerm   "Inherit from model"
		    RTWMemSecFuncExecute    "Inherit from model"
		    RTWMemSecDataConstants  "Inherit from model"
		    RTWMemSecDataInternal   "Inherit from model"
		    RTWMemSecDataParameters "Inherit from model"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "k"
		    Position		    [85, 115, 115, 145]
		    NamePlacement	    "alternate"
		    Value		    "1E-7"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "k1"
		    Position		    [310, 210, 340, 240]
		    NamePlacement	    "alternate"
		    ShowName		    off
		    Value		    "0"
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "ir"
		    Position		    [450, 63, 480, 77]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "eta2i"
		    SrcPort		    1
		    DstBlock		    "MinMax"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "k1"
		    SrcPort		    1
		    Points		    [15, 0; 0, -150]
		    DstBlock		    "MinMax"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "MinMax"
		    SrcPort		    1
		    DstBlock		    "ir"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "k"
		    SrcPort		    1
		    DstBlock		    "i0"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    1
		    DstBlock		    "i0"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    2
		    DstBlock		    "i0"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "pR"
		    SrcPort		    1
		    DstBlock		    "Demux"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "i0"
		    SrcPort		    1
		    Points		    [10, 0; 0, -70]
		    DstBlock		    "eta2i"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "T"
		    SrcPort		    1
		    DstBlock		    "eta2i"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "eta"
		    SrcPort		    1
		    DstBlock		    "eta2i"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Charge\naccumulation"
		  Ports			  [2, 1]
		  Position		  [160, 34, 255, 76]
		  BackgroundColor	  "lightBlue"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Charge\naccumulation"
		    Location		    [433, 403, 931, 703]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "i"
		    Position		    [30, 58, 60, 72]
		    NamePlacement	    "alternate"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "ir"
		    Position		    [30, 83, 60, 97]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Capacitance"
		    Position		    [30, 120, 60, 150]
		    Value		    "500"
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Divide"
		    Ports		    [2, 1]
		    Position		    [205, 50, 230, 165]
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Subtract"
		    Ports		    [2, 1]
		    Position		    [115, 50, 145, 105]
		    ShowName		    off
		    Inputs		    "+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "eta_dot"
		    Position		    [320, 103, 350, 117]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Divide"
		    SrcPort		    1
		    DstBlock		    "eta_dot"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Capacitance"
		    SrcPort		    1
		    DstBlock		    "Divide"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Subtract"
		    SrcPort		    1
		    DstBlock		    "Divide"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "ir"
		    SrcPort		    1
		    DstBlock		    "Subtract"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "i"
		    SrcPort		    1
		    DstBlock		    "Subtract"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Constant
		  Name			  "Crossover\ncurrent"
		  Position		  [170, 125, 200, 155]
		  Orientation		  "left"
		  BackgroundColor	  "lightBlue"
		  Value			  "5"
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Diffusion\nmodelling"
		  Ports			  [3, 1]
		  Position		  [180, 373, 240, 417]
		  BackgroundColor	  "lightBlue"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  Port {
		    PortNumber		    1
		    Name		    "Reaction-site\npartial pressures"
		    PropagatedSignals	    "pO2r, pH2Or"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  System {
		    Name		    "Diffusion\nmodelling"
		    Location		    [311, 179, 836, 571]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "ir"
		    Position		    [25, 223, 55, 237]
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "T"
		    Position		    [25, 308, 55, 322]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "p"
		    Position		    [25, 83, 55, 97]
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Demux
		    Name		    "Demux"
		    Ports		    [1, 4]
		    Position		    [120, 18, 125, 157]
		    BackgroundColor	    "black"
		    ShowName		    off
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Terminator
		    Name		    "Hydrogen is useless here"
		    Position		    [385, 25, 405, 45]
		    }
		    Block {
		    BlockType		    Mux
		    Name		    "Mux"
		    Ports		    [2, 1]
		    Position		    [350, 191, 355, 249]
		    ShowName		    off
		    Inputs		    "2"
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    SubSystem
		    Name		    "pReact"
		    Ports		    [5, 2]
		    Position		    [215, 190, 275, 250]
		    AncestorBlock	    "PBI/pReact"
		    ShowPortLabels	    off
		    MinAlgLoopOccurrences   off
		    RTWSystemCode	    "Auto"
		    FunctionWithSeparateData off
		    MaskHideContents	    off
		    Port {
		    PortNumber		    1
		    Name		    "pO2r"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    Port {
		    PortNumber		    2
		    Name		    "pH2Or"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    System {
		    Name		    "pReact"
		    Location		    [238, 224, 947, 866]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "pO2\nbulk"
		    Position		    [35, 18, 65, 32]
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pH2O\nbulk"
		    Position		    [35, 93, 65, 107]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pN2\nbulk"
		    Position		    [35, 153, 65, 167]
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "ir\nreaction\ncurrent\ndensity"
		    Position		    [50, 503, 80, 517]
		    Port		    "4"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "Temperature"
		    Position		    [45, 298, 75, 312]
		    Port		    "5"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add"
		    Ports		    [2, 1]
		    Position		    [530, 92, 560, 123]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add1"
		    Ports		    [2, 1]
		    Position		    [160, 47, 190, 78]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add2"
		    Ports		    [2, 1]
		    Position		    [345, 277, 375, 308]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Add3"
		    Ports		    [2, 1]
		    Position		    [345, 357, 375, 388]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Constant"
		    Position		    [195, 420, 225, 450]
		    ShowName		    off
		    Value		    "2"
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [100, 37, 135, 73]
		    ShowName		    off
		    Gain		    "2"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain2"
		    Position		    [235, 478, 355, 532]
		    ShowName		    off
		    Gain		    "tau^2/eps*R*L/4/F"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply"
		    Ports		    [2, 1]
		    Position		    [115, 487, 145, 518]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply1"
		    Ports		    [2, 1]
		    Position		    [265, 202, 295, 233]
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply2"
		    Ports		    [2, 1]
		    Position		    [260, 282, 290, 313]
		    ShowName		    off
		    Inputs		    "*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply3"
		    Ports		    [3, 1]
		    Position		    [260, 355, 295, 405]
		    ShowName		    off
		    Inputs		    "*/*"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply4"
		    Ports		    [2, 1]
		    Position		    [425, 287, 455, 318]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply5"
		    Ports		    [2, 1]
		    Position		    [420, 367, 450, 398]
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Subtract"
		    Ports		    [2, 1]
		    Position		    [530, 17, 560, 48]
		    ShowName		    off
		    Inputs		    "+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD N2-H2O"
		    Ports		    [1, 1]
		    Position		    [175, 369, 200, 391]
		    SourceBlock		    "PBI/pD N2-H2O"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    SystemSampleTime	    "-1"
		    FunctionWithSeparateData off
		    RTWMemSecFuncInitTerm   "Inherit from model"
		    RTWMemSecFuncExecute    "Inherit from model"
		    RTWMemSecDataConstants  "Inherit from model"
		    RTWMemSecDataInternal   "Inherit from model"
		    RTWMemSecDataParameters "Inherit from model"
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD O2-H2O"
		    Ports		    [1, 1]
		    Position		    [175, 215, 200, 235]
		    SourceBlock		    "PBI/pD O2-H2O"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    SystemSampleTime	    "-1"
		    FunctionWithSeparateData off
		    RTWMemSecFuncInitTerm   "Inherit from model"
		    RTWMemSecFuncExecute    "Inherit from model"
		    RTWMemSecDataConstants  "Inherit from model"
		    RTWMemSecDataInternal   "Inherit from model"
		    RTWMemSecDataParameters "Inherit from model"
		    }
		    Block {
		    BlockType		    Reference
		    Name		    "pD O2-N2"
		    Ports		    [1, 1]
		    Position		    [175, 293, 200, 317]
		    SourceBlock		    "PBI/pD O2-N2"
		    SourceType		    "SubSystem"
		    ShowPortLabels	    off
		    SystemSampleTime	    "-1"
		    FunctionWithSeparateData off
		    RTWMemSecFuncInitTerm   "Inherit from model"
		    RTWMemSecFuncExecute    "Inherit from model"
		    RTWMemSecDataConstants  "Inherit from model"
		    RTWMemSecDataInternal   "Inherit from model"
		    RTWMemSecDataParameters "Inherit from model"
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "pO2\nreaction\nsite"
		    Position		    [605, 28, 635, 42]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "pH2O\nreaction\nsite"
		    Position		    [600, 103, 630, 117]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Multiply4"
		    SrcPort		    1
		    Points		    [20, 0; 0, -265]
		    DstBlock		    "Subtract"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply5"
		    SrcPort		    1
		    Points		    [45, 0; 0, -270]
		    DstBlock		    "Add"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain2"
		    SrcPort		    1
		    Points		    [35, 0; 0, -115]
		    Branch {
		    Points		    [0, -80]
		    DstBlock		    "Multiply4"
		    DstPort		    2
		    }
		    Branch {
		    DstBlock		    "Multiply5"
		    DstPort		    2
		    }
		    }
		    Line {
		    SrcBlock		    "Add2"
		    SrcPort		    1
		    DstBlock		    "Multiply4"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Add3"
		    SrcPort		    1
		    DstBlock		    "Multiply5"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Multiply3"
		    SrcPort		    1
		    DstBlock		    "Add3"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply2"
		    SrcPort		    1
		    DstBlock		    "Add2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Multiply1"
		    SrcPort		    1
		    Points		    [15, 0; 0, 65]
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Add3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Add2"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Constant"
		    SrcPort		    1
		    Points		    [0, -40]
		    DstBlock		    "Multiply3"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "pD O2-N2"
		    SrcPort		    1
		    DstBlock		    "Multiply2"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pD N2-H2O"
		    SrcPort		    1
		    DstBlock		    "Multiply3"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pN2\nbulk"
		    SrcPort		    1
		    Points		    [155, 0; 0, 130]
		    Branch {
		    Points		    [0, 75]
		    DstBlock		    "Multiply3"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Multiply2"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Add1"
		    SrcPort		    1
		    Points		    [55, 0]
		    DstBlock		    "Multiply1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "pD O2-H2O"
		    SrcPort		    1
		    DstBlock		    "Multiply1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Add1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Multiply"
		    SrcPort		    1
		    DstBlock		    "Gain2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "ir\nreaction\ncurrent\ndensity"
		    SrcPort		    1
		    DstBlock		    "Multiply"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "pH2O\nbulk"
		    SrcPort		    1
		    Points		    [70, 0]
		    Branch {
		    DstBlock		    "Add"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, -30]
		    DstBlock		    "Add1"
		    DstPort		    2
		    }
		    }
		    Line {
		    SrcBlock		    "pO2\nbulk"
		    SrcPort		    1
		    Points		    [10, 0]
		    Branch {
		    DstBlock		    "Subtract"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 30]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Subtract"
		    SrcPort		    1
		    DstBlock		    "pO2\nreaction\nsite"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Add"
		    SrcPort		    1
		    DstBlock		    "pH2O\nreaction\nsite"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Temperature"
		    SrcPort		    1
		    Points		    [0, 0; 10, 0]
		    Branch {
		    Points		    [0, 190]
		    DstBlock		    "Multiply"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [50, 0]
		    Branch {
		    DstBlock		    "pD O2-N2"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, -80]
		    DstBlock		    "pD O2-H2O"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 75]
		    DstBlock		    "pD N2-H2O"
		    DstPort		    1
		    }
		    }
		    }
		    }
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "pR"
		    Position		    [455, 213, 485, 227]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Mux"
		    SrcPort		    1
		    DstBlock		    "pR"
		    DstPort		    1
		    }
		    Line {
		    Name		    "pH2Or"
		    Labels		    [1, 1]
		    SrcBlock		    "pReact"
		    SrcPort		    2
		    DstBlock		    "Mux"
		    DstPort		    2
		    }
		    Line {
		    Name		    "pO2r"
		    Labels		    [1, 1]
		    SrcBlock		    "pReact"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "ir"
		    SrcPort		    1
		    DstBlock		    "pReact"
		    DstPort		    4
		    }
		    Line {
		    SrcBlock		    "T"
		    SrcPort		    1
		    Points		    [65, 0; 0, -75]
		    DstBlock		    "pReact"
		    DstPort		    5
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    4
		    Points		    [15, 0; 0, 80]
		    DstBlock		    "pReact"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    3
		    Points		    [25, 0; 0, 105]
		    DstBlock		    "pReact"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    2
		    Points		    [35, 0; 0, 130]
		    DstBlock		    "pReact"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    1
		    DstBlock		    "Hydrogen is useless here"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "p"
		    SrcPort		    1
		    DstBlock		    "Demux"
		    DstPort		    1
		    }
		    Annotation {
		    Position		    [42, 250]
		    UseDisplayTextAsClickCallback off
		    }
		  }
		}
		Block {
		  BlockType		  Integrator
		  Name			  "Integrator"
		  Ports			  [1, 1]
		  Position		  [330, 39, 360, 71]
		  BackgroundColor	  "lightBlue"
		  IgnoreLimit		  off
		  Port {
		    PortNumber		    1
		    Name		    "Activation overpotential"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Internal resistance"
		  Ports			  [1, 1]
		  Position		  [430, 272, 465, 308]
		  BackgroundColor	  "lightBlue"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Internal resistance"
		    Location		    [590, 157, 1088, 457]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "T"
		    Position		    [25, 33, 55, 47]
		    NamePlacement	    "alternate"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply"
		    Ports		    [2, 1]
		    Position		    [212, 75, 243, 110]
		    Orientation		    "down"
		    NamePlacement	    "alternate"
		    ShowName		    off
		    Inputs		    "**"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Reference\nresistance"
		    Position		    [20, 174, 65, 206]
		    NamePlacement	    "alternate"
		    Value		    "2E-4"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Reference\ntemperature"
		    Position		    [20, 64, 65, 96]
		    Value		    "343.15"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [115, 30, 135, 50]
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum1"
		    Ports		    [2, 1]
		    Position		    [220, 180, 240, 200]
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "++|"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "alfa\nparameter"
		    Position		    [290, 24, 340, 56]
		    Orientation		    "left"
		    Value		    "-2.20E-7"
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "R"
		    Position		    [305, 183, 335, 197]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Sum1"
		    SrcPort		    1
		    DstBlock		    "R"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Multiply"
		    SrcPort		    1
		    DstBlock		    "Sum1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Reference\nresistance"
		    SrcPort		    1
		    DstBlock		    "Sum1"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "alfa\nparameter"
		    SrcPort		    1
		    Points		    [-50, 0]
		    DstBlock		    "Multiply"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    Points		    [80, 0]
		    DstBlock		    "Multiply"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Reference\ntemperature"
		    SrcPort		    1
		    Points		    [55, 0]
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "T"
		    SrcPort		    1
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Multiply1"
		  Ports			  [2, 1]
		  Position		  [490, 245, 510, 305]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Inputs		  "**"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		  Port {
		    PortNumber		    1
		    Name		    "Ohmic\nloss"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		}
		Block {
		  BlockType		  Product
		  Name			  "Multiply2"
		  Ports			  [2, 1]
		  Position		  [670, 275, 690, 335]
		  BackgroundColor	  "lightBlue"
		  ShowName		  off
		  Inputs		  "**"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  RndMeth		  "Floor"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Net result"
		  Ports			  [3, 1]
		  Position		  [575, 44, 615, 116]
		  BackgroundColor	  "lightBlue"
		  Inputs		  "--+"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Sum
		  Name			  "Sum"
		  Ports			  [2, 1]
		  Position		  [115, 130, 135, 150]
		  Orientation		  "up"
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  ShowName		  off
		  IconShape		  "round"
		  Inputs		  "|+-"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Temperature"
		  Position		  [20, 320, 50, 350]
		  BackgroundColor	  "lightBlue"
		  Value			  "400"
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Thermodynamics"
		  Ports			  [3, 1]
		  Position		  [440, 329, 510, 371]
		  BackgroundColor	  "lightBlue"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  Port {
		    PortNumber		    1
		    Name		    "Reversible\npotential"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		  }
		  System {
		    Name		    "Thermodynamics"
		    Location		    [541, 57, 1222, 515]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Inport
		    Name		    "T"
		    Position		    [30, 28, 60, 42]
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "pR"
		    Position		    [30, 178, 60, 192]
		    Port		    "2"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Inport
		    Name		    "p"
		    Position		    [35, 348, 65, 362]
		    Port		    "3"
		    IconDisplay		    "Port number"
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Constant"
		    Position		    [290, 279, 385, 311]
		    Orientation		    "left"
		    ShowName		    off
		    Value		    "sqrt(101.325)"
		    }
		    Block {
		    BlockType		    Demux
		    Name		    "Demux"
		    Ports		    [1, 2]
		    Position		    [110, 144, 115, 226]
		    BackgroundColor	    "black"
		    ShowName		    off
		    Outputs		    "2"
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Demux
		    Name		    "Demux1"
		    Ports		    [1, 4]
		    Position		    [100, 312, 105, 398]
		    BackgroundColor	    "black"
		    ShowName		    off
		    DisplayOption	    "bar"
		    Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    PropagatedSignals	    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    MATLABFcn
		    Name		    "E0"
		    Position		    [250, 20, 310, 50]
		    MATLABFcn		    "E0"
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [120, 94, 180, 126]
		    ShowName		    off
		    Gain		    "R/(2*F)"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction"
		    Ports		    [1, 1]
		    Position		    [320, 205, 350, 235]
		    ShowName		    off
		    Operator		    "log"
		    }
		    Block {
		    BlockType		    Math
		    Name		    "Math\nFunction1"
		    Ports		    [1, 1]
		    Position		    [160, 150, 190, 180]
		    ShowName		    off
		    Operator		    "sqrt"
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Multiply"
		    Ports		    [4, 1]
		    Position		    [245, 171, 275, 264]
		    ShowName		    off
		    Inputs		    "*/*/"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    OutScaling		    "2^-10"
		    RndMeth		    "Floor"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Product
		    Name		    "Product"
		    Ports		    [2, 1]
		    Position		    [400, 102, 430, 133]
		    ShowName		    off
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [440, 25, 460, 45]
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|++"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Terminator
		    Name		    "Terminator"
		    Position		    [150, 335, 170, 355]
		    ShowName		    off
		    }
		    Block {
		    BlockType		    Terminator
		    Name		    "Terminator1"
		    Position		    [185, 355, 205, 375]
		    ShowName		    off
		    }
		    Block {
		    BlockType		    Terminator
		    Name		    "Terminator2"
		    Position		    [220, 375, 240, 395]
		    ShowName		    off
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "E"
		    Position		    [520, 28, 550, 42]
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    SrcBlock		    "Constant"
		    SrcPort		    1
		    Points		    [-65, 0; 0, -40]
		    DstBlock		    "Multiply"
		    DstPort		    4
		    }
		    Line {
		    SrcBlock		    "Multiply"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction"
		    DstPort		    1
		    }
		    Line {
		    Name		    "Hydrogen"
		    Labels		    [2, 0]
		    SrcBlock		    "Demux1"
		    SrcPort		    1
		    Points		    [55, 0; 0, -95]
		    DstBlock		    "Multiply"
		    DstPort		    3
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    2
		    DstBlock		    "Multiply"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Math\nFunction1"
		    SrcPort		    1
		    Points		    [25, 0; 0, 15]
		    DstBlock		    "Multiply"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Demux"
		    SrcPort		    1
		    DstBlock		    "Math\nFunction1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Math\nFunction"
		    SrcPort		    1
		    Points		    [15, 0; 0, -95]
		    DstBlock		    "Product"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    DstBlock		    "E"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Product"
		    SrcPort		    1
		    Points		    [15, 0]
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Product"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "E0"
		    SrcPort		    1
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "T"
		    SrcPort		    1
		    Points		    [15, 0]
		    Branch {
		    DstBlock		    "E0"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 75]
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Demux1"
		    SrcPort		    3
		    DstBlock		    "Terminator1"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Demux1"
		    SrcPort		    4
		    DstBlock		    "Terminator2"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "Demux1"
		    SrcPort		    2
		    DstBlock		    "Terminator"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "pR"
		    SrcPort		    1
		    DstBlock		    "Demux"
		    DstPort		    1
		    }
		    Line {
		    SrcBlock		    "p"
		    SrcPort		    1
		    DstBlock		    "Demux1"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Sum
		  Name			  "Working voltage"
		  Ports			  [3, 1]
		  Position		  [785, 74, 825, 146]
		  BackgroundColor	  "lightBlue"
		  Inputs		  "--+"
		  InputSameDT		  off
		  OutDataTypeMode	  "Inherit via internal rule"
		  OutScaling		  "2^-10"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vw"
		  Position		  [890, 103, 920, 117]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Block {
		  BlockType		  Outport
		  Name			  "V"
		  Position		  [685, 73, 715, 87]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  Port			  "2"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Multiply2"
		  SrcPort		  1
		  Points		  [35, 0; 0, -195]
		  DstBlock		  "Working voltage"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "iL_Vw"
		  SrcPort		  1
		  DstBlock		  "Multiply2"
		  DstPort		  1
		}
		Line {
		  Name			  "Ohmic\nloss"
		  Labels		  [2, 0]
		  SrcBlock		  "Multiply1"
		  SrcPort		  1
		  Points		  [10, 0; 0, -195]
		  DstBlock		  "Net result"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Internal resistance"
		  SrcPort		  1
		  Points		  [0, 0]
		  Branch {
		    Points		    [5, 0; 0, 30]
		    DstBlock		    "Multiply2"
		    DstPort		    2
		  }
		  Branch {
		    DstBlock		    "Multiply1"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Working voltage"
		  SrcPort		  1
		  DstBlock		  "Vw"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "iL"
		  SrcPort		  1
		  Points		  [5, 0]
		  Branch {
		    DstBlock		    "Multiply1"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, -215]
		    DstBlock		    "Charge\naccumulation"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  Points		  [0, -60]
		  DstBlock		  "Charge\naccumulation"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Activation modelling\n(Butler-Volme"
"r equation)"
		  SrcPort		  1
		  Points		  [-100, 0]
		  Branch {
		    DstBlock		    "Sum"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, 185]
		    DstBlock		    "Diffusion\nmodelling"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Crossover\ncurrent"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Charge\naccumulation"
		  SrcPort		  1
		  DstBlock		  "Integrator"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Net result"
		  SrcPort		  1
		  DstBlock		  "V"
		  DstPort		  1
		}
		Line {
		  Name			  "Reversible\npotential"
		  SrcBlock		  "Thermodynamics"
		  SrcPort		  1
		  Points		  [30, 0]
		  Branch {
		    Points		    [210, 0; 0, -215]
		    DstBlock		    "Working voltage"
		    DstPort		    3
		  }
		  Branch {
		    Labels		    [1, 1]
		    Points		    [0, -245]
		    DstBlock		    "Net result"
		    DstPort		    3
		  }
		}
		Line {
		  Name			  "Activation overpotential"
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [15, 0]
		  Branch {
		    Labels		    [1, 1]
		    Points		    [160, 0]
		    Branch {
		    Points		    [0, -35; 215, 0; 0, 65]
		    DstBlock		    "Working voltage"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Net result"
		    DstPort		    1
		    }
		  }
		  Branch {
		    Points		    [0, 125]
		    DstBlock		    "Activation modelling\n(Butler-Vol"
"mer equation)"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  Points		  [0, 0; 45, 0]
		  Branch {
		    Points		    [260, 0]
		    Branch {
		    Points		    [0, -140]
		    DstBlock		    "Activation modelling\n(Butler-Vol"
"mer equation)"
		    DstPort		    2
		    }
		    Branch {
		    Points		    [20, 0]
		    Branch {
		    Points		    [0, -45]
		    DstBlock		    "Internal resistance"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Thermodynamics"
		    DstPort		    1
		    }
		    }
		  }
		  Branch {
		    Points		    [0, 60]
		    DstBlock		    "Diffusion\nmodelling"
		    DstPort		    2
		  }
		}
		Line {
		  Name			  "Reaction-site\npartial pressures"
		  Labels		  [0, 0]
		  SrcBlock		  "Diffusion\nmodelling"
		  SrcPort		  1
		  Points		  [95, 0]
		  Branch {
		    Points		    [0, -185]
		    DstBlock		    "Activation modelling\n(Butler-Vol"
"mer equation)"
		    DstPort		    3
		  }
		  Branch {
		    Points		    [35, 0; 0, -45]
		    DstBlock		    "Thermodynamics"
		    DstPort		    2
		  }
		}
		Line {
		  SrcBlock		  "Bulk\npressures"
		  SrcPort		  1
		  Points		  [45, 0]
		  Branch {
		    Points		    [0, 55; 300, 0; 0, -100]
		    DstBlock		    "Thermodynamics"
		    DstPort		    3
		  }
		  Branch {
		    DstBlock		    "Diffusion\nmodelling"
		    DstPort		    3
		  }
		}
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Inductance"
	      Position		      [740, 113, 780, 147]
	      BackgroundColor	      "green"
	      Gain		      "1/L_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator"
	      Ports		      [1, 1]
	      Position		      [750, 220, 780, 250]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IgnoreLimit	      off
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator1"
	      Ports		      [1, 1]
	      Position		      [795, 115, 825, 145]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IgnoreLimit	      off
	    }
	    Block {
	      BlockType		      Constant
	      Name		      "Loss in\nIGBTs"
	      Position		      [600, 40, 630, 70]
	      BackgroundColor	      "green"
	      Value		      "0.6"
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Number\nof cells"
	      Position		      [370, 103, 410, 137]
	      BackgroundColor	      "lightBlue"
	      Gain		      "100"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Number\nof cells1"
	      Position		      [415, 73, 455, 107]
	      BackgroundColor	      "lightBlue"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "100"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product"
	      Ports		      [2, 1]
	      Position		      [550, 217, 580, 248]
	      BackgroundColor	      "green"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product1"
	      Ports		      [2, 1]
	      Position		      [662, 70, 693, 100]
	      Orientation	      "down"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Signum
	      Name		      "Sign"
	      Position		      [765, 40, 795, 70]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      ShowName		      off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [635, 225, 655, 245]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [495, 215, 515, 235]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-+|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [670, 120, 690, 140]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-+|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Switch
	      Name		      "Switch"
	      Position		      [600, 115, 630, 145]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Criteria		      "u2 ~= 0"
	      InputSameDT	      off
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [830, 228, 860, 242]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "iL"
	      Position		      [935, 123, 965, 137]
	      BackgroundColor	      "green"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vw"
	      Position		      [490, 83, 520, 97]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Inductance"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Switch"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Number\nof cells1"
	      SrcPort		      1
	      DstBlock		      "Vw"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Fuel Cell"
	      SrcPort		      1
	      DstBlock		      "Number\nof cells1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Constant"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Product"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Product"
	      SrcPort		      1
	      Points		      [0, 0; 20, 0]
	      Branch {
		Points			[0, -30; -495, 0; 0, -80]
		DstBlock		"1/sq.m of\ncell area"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Integrator"
	      SrcPort		      1
	      Points		      [15, 0]
	      Branch {
		Points			[0, -50]
		DstBlock		"Capacitance1"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Vc"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Integrator1"
	      SrcPort		      1
	      Points		      [50, 0]
	      Branch {
		Points			[0, 170; -375, 0; 0, -60]
		Branch {
		  Points		  [-415, 0; 0, -135]
		  DstBlock		  "Fuel Cell"
		  DstPort		  2
		}
		Branch {
		  DstBlock		  "Product"
		  DstPort		  2
		}
	      }
	      Branch {
		DstBlock		"iL"
		DstPort			1
	      }
	      Branch {
		Points			[0, -75]
		DstBlock		"Sign"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Capacitance"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [10, 0]
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Number\nof cells"
	      SrcPort		      1
	      DstBlock		      "Switch"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Capacitance1"
	      SrcPort		      1
	      Points		      [-85, 0; 0, -45]
	      DstBlock		      "Switch"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      Points		      [10, 0]
	      Branch {
		DstBlock		"Sum1"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Switch"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Inductance"
	      SrcPort		      1
	      DstBlock		      "Integrator1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Capacitance"
	      SrcPort		      1
	      DstBlock		      "Integrator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "1/sq.m of\ncell area"
	      SrcPort		      1
	      DstBlock		      "Fuel Cell"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Fuel Cell"
	      SrcPort		      2
	      Points		      [5, 0]
	      Branch {
		Points			[0, 200]
		DstBlock		"Actual\ncell voltage"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Number\nof cells"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Compositions"
	      SrcPort		      1
	      DstBlock		      "Fuel Cell"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Loss in\nIGBTs"
	      SrcPort		      1
	      DstBlock		      "Product1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sign"
	      SrcPort		      1
	      DstBlock		      "Product1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Product1"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Display
	  Name			  "Display1"
	  Ports			  [1]
	  Position		  [405, 125, 495, 155]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  Display
	  Name			  "Display2"
	  Ports			  [1]
	  Position		  [450, 275, 540, 305]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "High-voltage\nslide"
	  Ports			  [5, 1]
	  Position		  [220, 158, 320, 212]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "High-voltage\nslide"
	    Location		    [170, 57, 1116, 393]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vref"
	      Position		      [15, 183, 45, 197]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 58, 45, 72]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [70, 83, 100, 97]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [15, 143, 45, 157]
	      BackgroundColor	      "green"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [15, 23, 45, 37]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Compare\nTo Zero"
	      Ports		      [1, 1]
	      Position		      [300, 210, 330, 240]
	      BackgroundColor	      "green"
	      ShowName		      off
	      SourceBlock	      "simulink/Logic and Bit\nOperations/Comp"
"are\nTo Zero"
	      SourceType	      "Compare To Zero"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      relop		      ">="
	      LogicOutDataTypeMode    "uint8"
	      ZeroCross		      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [2, 1]
	      Position		      [180, 50, 205, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "*/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [2, 1]
	      Position		      [245, 165, 275, 200]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide2"
	      Ports		      [2, 1]
	      Position		      [405, 70, 435, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [285, 60, 390, 100]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Gain		      "C_DC/L_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Logic
	      Name		      "Logical\nOperator"
	      Ports		      [2, 1]
	      Position		      [640, 32, 670, 63]
	      BackgroundColor	      "green"
	      ShowName		      off
	      AllPortsSameDT	      off
	      OutDataTypeMode	      "Boolean"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [240, 62, 265, 98]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "reciprocal"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [560, 22, 590, 53]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [125, 140, 145, 160]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [470, 80, 490, 100]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|-+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [80, 20, 100, 40]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Slide!"
	      Position		      [710, 43, 740, 57]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      Points		      [55, 0]
	      Branch {
		Points			[0, 75]
		DstBlock		"Compare\nTo Zero"
		DstPort			1
	      }
	      Branch {
		Points			[185, 0]
		DstBlock		"Divide2"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Compare\nTo Zero"
	      SrcPort		      1
	      Points		      [270, 0; 0, -170]
	      DstBlock		      "Logical\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Logical\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Logical\nOperator"
	      SrcPort		      1
	      DstBlock		      "Slide!"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      Points		      [5, 0; 0, -45]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      Points		      [200, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide2"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "Divide2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      Points		      [15, 0]
	      Branch {
		DstBlock		"Math\nFunction"
		DstPort			1
	      }
	      Branch {
		Points			[0, 95]
		DstBlock		"Divide1"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vref"
	      SrcPort		      1
	      Points		      [0, 0; 85, 0]
	      Branch {
		DstBlock		"Sum"
		DstPort			2
	      }
	      Branch {
		DstBlock		"Divide1"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0; 40, 0]
	      Branch {
		DstBlock		"Divide"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum2"
		DstPort			2
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "IL scope"
	  Ports			  [1]
	  Position		  [785, 269, 815, 301]
	  Floating		  off
	  Location		  [765, 57, 1275, 480]
	  Open			  off
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  YMin			  "-25"
	  YMax			  "350"
	  SaveName		  "ScopeData1"
	  DataFormat		  "StructureWithTime"
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Logic
	  Name			  "Logical\nOperaor1"
	  Ports			  [3, 1]
	  Position		  [410, 164, 435, 206]
	  BackgroundColor	  "green"
	  ShowName		  off
	  Operator		  "OR"
	  Inputs		  "3"
	  AllPortsSameDT	  off
	  OutDataTypeMode	  "Boolean"
	  Port {
	    PortNumber		    1
	    Name		    "D"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Logic
	  Name			  "Logical\nOperaor2"
	  Ports			  [2, 1]
	  Position		  [530, 79, 555, 106]
	  BackgroundColor	  "green"
	  ShowName		  off
	  AllPortsSameDT	  off
	  OutDataTypeMode	  "Boolean"
	  Port {
	    PortNumber		    1
	    Name		    "D"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Display
	  Name			  "Low energy"
	  Ports			  [1]
	  Position		  [405, 80, 495, 110]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Low energy?"
	  Ports			  [5, 1]
	  Position		  [225, 68, 325, 122]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Low energy?"
	    Location		    [143, 213, 1089, 549]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vref"
	      Position		      [15, 228, 45, 242]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [20, 148, 50, 162]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [60, 163, 90, 177]
	      BackgroundColor	      "green"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [20, 33, 50, 47]
	      BackgroundColor	      "green"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [20, 83, 50, 97]
	      BackgroundColor	      "green"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [3, 1]
	      Position		      [190, 144, 220, 196]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "*/*"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [305, 153, 380, 187]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "L_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain2"
	      Position		      [200, 23, 275, 57]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "C_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain3"
	      Position		      [305, 218, 385, 252]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "C_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain4"
	      Position		      [200, 73, 275, 107]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "L_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction1"
	      Ports		      [1, 1]
	      Position		      [255, 220, 285, 250]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction2"
	      Ports		      [1, 1]
	      Position		      [130, 25, 160, 55]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction3"
	      Ports		      [1, 1]
	      Position		      [255, 155, 285, 185]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction4"
	      Ports		      [1, 1]
	      Position		      [130, 75, 160, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [545, 87, 575, 118]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [300, 30, 320, 50]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"energy level"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [80, 80, 100, 100]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum3"
	      Ports		      [2, 1]
	      Position		      [400, 160, 420, 180]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"energy requirement"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Low energy"
	      Position		      [620, 98, 650, 112]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Gain3"
	      SrcPort		      1
	      Points		      [20, 0]
	      DstBlock		      "Sum3"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vref"
	      SrcPort		      1
	      Points		      [80, 0]
	      Branch {
		Points			[0, -50]
		DstBlock		"Divide"
		DstPort			3
	      }
	      Branch {
		DstBlock		"Math\nFunction1"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Math\nFunction1"
	      SrcPort		      1
	      DstBlock		      "Gain3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction4"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Low energy"
	      DstPort		      1
	    }
	    Line {
	      Name		      "energy level"
	      Labels		      [1, 1]
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      Points		      [205, 0]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain4"
	      SrcPort		      1
	      Points		      [30, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Gain2"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction4"
	      SrcPort		      1
	      DstBlock		      "Gain4"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Math\nFunction2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction2"
	      SrcPort		      1
	      DstBlock		      "Gain2"
	      DstPort		      1
	    }
	    Line {
	      Name		      "energy requirement"
	      Labels		      [1, 1]
	      SrcBlock		      "Sum3"
	      SrcPort		      1
	      Points		      [105, 0]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      DstBlock		      "Sum3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction3"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0; 35, 0]
	      Branch {
		DstBlock		"Divide"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum2"
		DstPort			2
	      }
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Low-voltage\nslide"
	  Ports			  [4, 1]
	  Position		  [225, 256, 325, 319]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Low-voltage\nslide"
	    Location		    [180, 170, 1126, 506]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 58, 45, 72]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [15, 128, 45, 142]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [15, 148, 45, 162]
	      BackgroundColor	      "green"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [15, 23, 45, 37]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Compare\nTo Zero"
	      Ports		      [1, 1]
	      Position		      [235, 165, 265, 195]
	      BackgroundColor	      "green"
	      ShowName		      off
	      SourceBlock	      "simulink/Logic and Bit\nOperations/Comp"
"are\nTo Zero"
	      SourceType	      "Compare To Zero"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      relop		      "<"
	      LogicOutDataTypeMode    "uint8"
	      ZeroCross		      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [3, 1]
	      Position		      [130, 107, 155, 163]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Inputs		      "*/*"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Logic
	      Name		      "Logical\nOperator"
	      Ports		      [2, 1]
	      Position		      [440, 32, 470, 63]
	      BackgroundColor	      "green"
	      ShowName		      off
	      AllPortsSameDT	      off
	      OutDataTypeMode	      "Boolean"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [345, 22, 375, 53]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [90, 20, 110, 40]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Slide!"
	      Position		      [495, 43, 525, 57]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      Points		      [60, 0; 0, -90]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [25, 0]
	      Branch {
		Points			[0, 25]
		DstBlock		"Compare\nTo Zero"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Divide1"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      DstBlock		      "Divide1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Compare\nTo Zero"
	      SrcPort		      1
	      Points		      [120, 0; 0, -125]
	      DstBlock		      "Logical\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Logical\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Logical\nOperator"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Slide!"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [50, 0]
	      Branch {
		DstBlock		"Sum1"
		DstPort			2
	      }
	      Branch {
		Points			[0, 50]
		DstBlock		"Divide1"
		DstPort			1
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "Vc scope"
	  Ports			  [1]
	  Position		  [790, 34, 820, 66]
	  Floating		  off
	  Location		  [6, 57, 502, 432]
	  Open			  off
	  NumInputPorts		  "1"
	  ZoomMode		  "xonly"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  YMin			  "-80"
	  YMax			  "80"
	  SaveName		  "ScopeData2"
	  DataFormat		  "StructureWithTime"
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Scope
	  Name			  "Vw"
	  Ports			  [1]
	  Position		  [655, 284, 685, 316]
	  Floating		  off
	  Location		  [6, 543, 417, 960]
	  Open			  on
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  YMin			  "-25"
	  YMax			  "350"
	  SaveToWorkspace	  on
	  SaveName		  "vW_slider"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Reference
	  Name			  "XY Graph"
	  Ports			  [2]
	  Position		  [820, 225, 850, 260]
	  NamePlacement		  "alternate"
	  SourceBlock		  "simulink/Sinks/XY Graph"
	  SourceType		  "XY scope."
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  xmin			  "-250"
	  xmax			  "500"
	  ymin			  "-100"
	  ymax			  "750"
	  st			  "-1"
	}
	Block {
	  BlockType		  ZeroOrderHold
	  Name			  "ZOH"
	  Position		  [590, 170, 625, 200]
	  BackgroundColor	  "green"
	  NamePlacement		  "alternate"
	  SampleTime		  "1E-5"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [815, 173, 845, 187]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Low-voltage\nslide"
	  SrcPort		  1
	  Points		  [45, 0]
	  Branch {
	    Points		    [0, -90]
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    3
	  }
	  Branch {
	    DstBlock		    "Display2"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  2
	  Points		  [45, 0; 0, 55]
	  Branch {
	    Points		    [0, 35]
	    Branch {
	      Points		      [0, 85; -595, 0; 0, -60]
	      Branch {
		DstBlock		"Low-voltage\nslide"
		DstPort			4
	      }
	      Branch {
		Points			[0, -105]
		Branch {
		  Points		  [0, -90]
		  DstBlock		  "Low energy?"
		  DstPort		  5
		}
		Branch {
		  DstBlock		  "High-voltage\nslide"
		  DstPort		  5
		}
	      }
	    }
	    Branch {
	      DstBlock		      "IL scope"
	      DstPort		      1
	    }
	  }
	  Branch {
	    DstBlock		    "XY Graph"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  3
	  Points		  [25, 0; 0, 140]
	  Branch {
	    Points		    [-550, 0; 0, -70]
	    Branch {
	      DstBlock		      "Low-voltage\nslide"
	      DstPort		      2
	    }
	    Branch {
	      Points		      [0, -95]
	      Branch {
		Points			[0, -90]
		DstBlock		"Low energy?"
		DstPort			3
	      }
	      Branch {
		DstBlock		"High-voltage\nslide"
		DstPort			3
	      }
	    }
	  }
	  Branch {
	    Points		    [-90, 0]
	    DstBlock		    "Vw"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [85, 0]
	  Branch {
	    Points		    [0, 20]
	    DstBlock		    "Low-voltage\nslide"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [480, 0; 0, -35]
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, -70]
	    Branch {
	      Points		      [0, -90]
	      DstBlock		      "Low energy?"
	      DstPort		      2
	    }
	    Branch {
	      DstBlock		      "High-voltage\nslide"
	      DstPort		      2
	    }
	  }
	}
	Line {
	  SrcBlock		  "High-voltage\nslide"
	  SrcPort		  1
	  Points		  [30, 0]
	  Branch {
	    Points		    [0, -45]
	    DstBlock		    "Display1"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Low energy?"
	  SrcPort		  1
	  Points		  [40, 0]
	  Branch {
	    DstBlock		    "Low energy"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 75]
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [50, 0]
	  Branch {
	    Points		    [0, 90]
	    DstBlock		    "High-voltage\nslide"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Low energy?"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -45]
	    DstBlock		    "Compare\nTo Zero"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "ZOH"
	  SrcPort		  1
	  DstBlock		  "Converter\n(physical system)"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    Points		    [0, -130]
	    Branch {
	      DstBlock		      "Vc scope"
	      DstPort		      1
	    }
	    Branch {
	      Points		      [-595, 0; 0, 55]
	      Branch {
		Points			[0, 90]
		Branch {
		  Points		  [0, 100]
		  DstBlock		  "Low-voltage\nslide"
		  DstPort		  3
		}
		Branch {
		  DstBlock		  "High-voltage\nslide"
		  DstPort		  4
		}
	      }
	      Branch {
		DstBlock		"Low energy?"
		DstPort			4
	      }
	    }
	  }
	  Branch {
	    Points		    [55, 0]
	    Branch {
	      Points		      [0, 55]
	      DstBlock		      "XY Graph"
	      DstPort		      1
	    }
	    Branch {
	      DstBlock		      "Vc"
	      DstPort		      1
	    }
	  }
	}
	Line {
	  SrcBlock		  "Compare\nTo Zero"
	  SrcPort		  1
	  Points		  [30, 0]
	  DstBlock		  "Logical\nOperaor2"
	  DstPort		  1
	}
	Line {
	  Name			  "D"
	  Labels		  [1, 0]
	  SrcBlock		  "Logical\nOperaor1"
	  SrcPort		  1
	  DstBlock		  "ZOH"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Clock
      Name		      "Clock"
      Position		      [30, 185, 50, 205]
      Decimation	      "10"
    }
    Block {
      BlockType		      Constant
      Name		      "Constant"
      Position		      [30, 20, 60, 50]
      Value		      "40/3.6"
    }
    Block {
      BlockType		      Display
      Name		      "Display"
      Ports		      [1]
      Position		      [95, 180, 185, 210]
      ShowName		      off
      Decimation	      "1"
      Lockdown		      off
    }
    Block {
      BlockType		      Reference
      Name		      "Ia,ref"
      Ports		      [0, 1]
      Position		      [30, 90, 60, 120]
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[50 150 50].'"
      tsamp		      "0.2"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Motor\nG"
      Position		      [745, 100, 820, 140]
      BackgroundColor	      "red"
      Denominator	      "[0.02 0.02]"
      Port {
	PortNumber		1
	Name			"Ia"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Gain
      Name		      "Motor\nconstant"
      Position		      [180, 20, 230, 50]
      BackgroundColor	      "red"
      Gain		      "k"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"Vm"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Mux
      Name		      "Mux"
      Ports		      [2, 1]
      Position		      [670, 151, 675, 189]
      ShowName		      off
      Inputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      Mux
      Name		      "Mux1"
      Ports		      [2, 1]
      Position		      [375, 156, 380, 194]
      ShowName		      off
      Inputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      Saturate
      Name		      "Saturation"
      Position		      [490, 90, 520, 120]
      ShowName		      off
      UpperLimit	      "200"
      LowerLimit	      "0"
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Skogestad PI"
      Position		      [280, 79, 440, 131]
      BackgroundColor	      "red"
      Zeros		      "[-1/TauI]"
      Poles		      "[0]"
      Gain		      "Kc"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [675, 110, 695, 130]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "-+|"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [220, 95, 240, 115]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Scope
      Name		      "d"
      Ports		      [1]
      Position		      [735, 19, 765, 51]
      Floating		      off
      Location		      [785, 57, 1275, 470]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1"
      YMin		      "0"
      YMax		      "0.21"
      SaveName		      "ScopeData6"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "e"
      Ports		      [1]
      Position		      [305, 39, 335, 71]
      Floating		      off
      Location		      [6, 58, 407, 482]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "xonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-125"
      YMax		      "175"
      SaveName		      "ScopeData5"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "u"
      Ports		      [1]
      Position		      [700, 154, 730, 186]
      Floating		      off
      Location		      [858, 533, 1275, 958]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-75"
      YMax		      "250"
      SaveToWorkspace	      on
      SaveName		      "u_slider"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "v"
      Ports		      [1]
      Position		      [125, 49, 155, 81]
      Floating		      off
      Location		      [289, 57, 779, 470]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1"
      YMin		      "0"
      YMax		      "0.095"
      SaveName		      "ScopeData7"
      DataFormat	      "StructureWithTime"
      SampleTime	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "y"
      Ports		      [1]
      Position		      [410, 159, 440, 191]
      Floating		      off
      Location		      [415, 593, 850, 960]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-10"
      YMax		      "210"
      SaveToWorkspace	      on
      SaveName		      "Ia_slider"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Sum1"
      SrcPort		      1
      Points		      [0, 0; 5, 0]
      Branch {
	Points			[0, -50]
	DstBlock		"e"
	DstPort			1
      }
      Branch {
	DstBlock		"Skogestad PI"
	DstPort			1
      }
    }
    Line {
      Name		      "Vm"
      Labels		      [2, 0]
      SrcBlock		      "Motor\nconstant"
      SrcPort		      1
      Points		      [0, 0; 450, 0]
      Branch {
	DstBlock		"Sum"
	DstPort			1
      }
      Branch {
	DstBlock		"d"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "Motor\nG"
      DstPort		      1
    }
    Line {
      Name		      "Ia"
      Labels		      [2, 0]
      SrcBlock		      "Motor\nG"
      SrcPort		      1
      Points		      [15, 0; 0, 90; -295, 0]
      Branch {
	DstBlock		"Actuator\nDC/DC"
	DstPort			2
      }
      Branch {
	Labels			[1, 0]
	Points			[-200, 0]
	Branch {
	  Points		  [-115, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, -25]
	  DstBlock		  "Mux1"
	  DstPort		  2
	}
      }
    }
    Line {
      Name		      "Vc"
      SrcBlock		      "Actuator\nDC/DC"
      SrcPort		      1
      Points		      [15, 0]
      Branch {
	Labels			[1, 0]
	DstBlock		"Sum"
	DstPort			2
      }
      Branch {
	Points			[0, 40]
	DstBlock		"Mux"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Clock"
      SrcPort		      1
      DstBlock		      "Display"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Saturation"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Constant"
      SrcPort		      1
      Points		      [0, 0; 30, 0]
      Branch {
	Points			[0, 30]
	DstBlock		"v"
	DstPort			1
      }
      Branch {
	DstBlock		"Motor\nconstant"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Ia,ref"
      SrcPort		      1
      Points		      [0, 0; 135, 0]
      Branch {
	DstBlock		"Sum1"
	DstPort			1
      }
      Branch {
	Points			[0, 60]
	DstBlock		"Mux1"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Skogestad PI"
      SrcPort		      1
      Points		      [0, 0; 25, 0]
      Branch {
	DstBlock		"Saturation"
	DstPort			1
      }
      Branch {
	Points			[0, 75]
	DstBlock		"Mux"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Mux"
      SrcPort		      1
      DstBlock		      "u"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Mux1"
      SrcPort		      1
      Points		      [0, 0]
      DstBlock		      "y"
      DstPort		      1
    }
  }
}

# Finite State Machines
#
#    Stateflow Version 6.5 (R2006b) dated Aug  8 2006, 21:33:09
#
#

Stateflow {

	machine {
		id                   		1
		name                 		"slider"
		created              		"09-Sep-2005 17:28:15"
		isLibrary            		0
		firstTarget          		2
		sfVersion            		65014000
	}

	target {
		id                        		2
		name                      		"sfun"
		description               		"Default Simulink S-Function Target."
		machine                   		1
		linkNode                  		[1 0 0]
	}
}
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Model {
  Name			  "slider_approx"
  Version		  6.2
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.60"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  InitFcn		  "m   = 1000  ;       % Vehicle mass, kg\nA   = 1.5  "
" ;       % Vehicle front area, m²\nCRF = 0.02  ;       % Rolling resistance "
"coefficient\nCd  = 0.4   ;       % Air resistance constant\ng   = 9.81  ;    "
"   % Gravity acceleration, m/s²\nrho = 1.177 ;       % Air density, kg/m³\n"
"k = 5 ;       % Motor constant\n\n% Controller settings\nKcu = 203.4687;    %"
" Ultimate gain\nPu = 0.002 ;           % Period\n\n% SIMC controller:\nKc = 3"
".125 ;\nTauI = 32E-3 ;\nTauD = 5E-3 ;\n\n% SIMC inner-loop controller:\nTauC="
"1E-4;\nKc_inner=1/4/TauC^2;\nTauI_inner=4*TauC;\nTauD_inner=4*TauC;\n\n% Cell"
" properties\ntau=7;\neps=0.4;\nL=3E-4;\nF=96485;\nalfa_c=.5;\nalfa=alfa_c;\nR"
"=8.314;\nn_c=2;\nn=n_c;\n\n% Converter properties\nL=0.00094;\nC=0.0032;"
  Created		  "Wed Aug 31 11:42:21 2005"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Tue Oct 11 14:01:47 2005"
  ModelVersionFormat	  "1.%<AutoIncrement:60>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  StrictBusMsg		  "None"
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.1.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.1.0"
	  StartTime		  "0.0"
	  StopTime		  "0.6"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode15s"
	  SolverName		  "ode15s"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.1.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.1.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.1.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.1.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.1.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.1.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.1.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      CustomSymbolStr	      "$R$N$M"
	      MangleLength	      1
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.1.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      Display
      Format		      "short"
      Decimation	      "10"
      Floating		      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Ground
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      Inport
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      Interpolate	      on
    }
    Block {
      BlockType		      MultiPortSwitch
      Inputs		      "4"
      zeroidx		      off
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      Floating		      off
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SignalSpecification
      Dimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      ToWorkspace
      VariableName	      "simulink_output"
      MaxDataPoints	      "1000"
      Decimation	      "1"
      SampleTime	      "0"
      FixptAsFi		      off
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      TransportDelay
      DelayTime		      "1"
      InitialInput	      "0"
      BufferSize	      "1024"
      PadeOrder		      "0"
      TransDelayFeedthrough   off
    }
    Block {
      BlockType		      UnitDelay
      X0		      "0"
      SampleTime	      "1"
      StateMustResolveToSignalObject off
      RTWStateStorageClass    "Auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Monospaced"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "slider_approx"
    Location		    [68, 57, 1230, 624]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Clock
      Name		      "Clock"
      Position		      [850, 45, 870, 65]
      Decimation	      "10"
    }
    Block {
      BlockType		      Constant
      Name		      "Constant"
      Position		      [260, 50, 290, 80]
      Value		      "40/3.6"
    }
    Block {
      BlockType		      Display
      Name		      "Display"
      Ports		      [1]
      Position		      [915, 40, 1005, 70]
      ShowName		      off
      Decimation	      "1"
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Motor\nG"
      Position		      [855, 170, 930, 210]
      BackgroundColor	      "red"
      Denominator	      "[0.02 0.02]"
      Port {
	PortNumber		1
	Name			"Ia"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
	ShowSigGenPortName	on
      }
    }
    Block {
      BlockType		      Gain
      Name		      "Motor\nconstant"
      Position		      [355, 50, 405, 80]
      BackgroundColor	      "red"
      NamePlacement	      "alternate"
      Gain		      "k"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"Vm"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
	ShowSigGenPortName	on
      }
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair"
      Ports		      [0, 1]
      Position		      [130, 175, 160, 205]
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      OutValues		      "[50 150 50 50].'"
      tsamp		      "0.2"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
      Port {
	PortNumber		1
	Name			"Ia,ref"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
	ShowSigGenPortName	on
      }
    }
    Block {
      BlockType		      Saturate
      Name		      "Saturation"
      Position		      [585, 175, 615, 205]
      ShowName		      off
      UpperLimit	      "200"
      LowerLimit	      "0"
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Skogestad\nPI"
      Position		      [390, 164, 550, 216]
      BackgroundColor	      "red"
      Zeros		      "[-1/TauI]"
      Poles		      "[0]"
      Gain		      "Kc"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [785, 180, 805, 200]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "-+|"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [330, 180, 350, 200]
      BackgroundColor	      "red"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace"
      Position		      [680, 100, 740, 130]
      Orientation	      "left"
      VariableName	      "Vc_A"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace1"
      Position		      [450, 85, 510, 115]
      Orientation	      "left"
      VariableName	      "Vref_A"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace2"
      Position		      [135, 310, 195, 340]
      Orientation	      "left"
      VariableName	      "Iaref_A"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace3"
      Position		      [475, 330, 535, 360]
      Orientation	      "left"
      VariableName	      "Ia_A"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Transfer Fcn"
      Position		      [695, 172, 755, 208]
      BackgroundColor	      "green"
      Denominator	      "[1.5E-3 1]"
    }
    Block {
      BlockType		      TransportDelay
      Name		      "Transport\nDelay"
      Position		      [640, 175, 670, 205]
      BackgroundColor	      "green"
      DelayTime		      "4E-3"
    }
    Block {
      BlockType		      Scope
      Name		      "d"
      Ports		      [1]
      Position		      [835, 109, 865, 141]
      Location		      [785, 57, 1275, 470]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1"
      YMin		      "0"
      YMax		      "0.21"
      SaveName		      "ScopeData6"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Scope
      Name		      "e"
      Ports		      [1]
      Position		      [395, 234, 425, 266]
      Location		      [6, 57, 407, 470]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "xonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-35"
      YMax		      "40"
      SaveName		      "ScopeData5"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Scope
      Name		      "r"
      Ports		      [1]
      Position		      [280, 309, 310, 341]
      Location		      [845, 57, 1275, 470]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "0"
      YMax		      "350"
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Scope
      Name		      "u"
      Ports		      [1]
      Position		      [810, 244, 840, 276]
      Location		      [785, 545, 1275, 958]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "yonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-10"
      YMax		      "180"
      SaveName		      "ScopeData3"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Scope
      Name		      "uref"
      Ports		      [1]
      Position		      [600, 229, 630, 261]
      Location		      [6, 533, 496, 947]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "yonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-300"
      YMax		      "175"
      SaveName		      "ScopeData2"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      Scope
      Name		      "y"
      Ports		      [1]
      Position		      [615, 329, 645, 361]
      Location		      [415, 57, 837, 471]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-10"
      YMax		      "210"
      DataFormat	      "StructureWithTime"
    }
    Line {
      SrcBlock		      "Sum1"
      SrcPort		      1
      Points		      [5, 0]
      Branch {
	Points			[0, 60]
	DstBlock		"e"
	DstPort			1
      }
      Branch {
	DstBlock		"Skogestad\nPI"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "Motor\nG"
      DstPort		      1
    }
    Line {
      Name		      "Ia"
      Labels		      [2, 0]
      SrcBlock		      "Motor\nG"
      SrcPort		      1
      Points		      [15, 0; 0, 105; -375, 0]
      Branch {
	Labels			[1, 0]
	Points			[-235, 0]
	DstBlock		"Sum1"
	DstPort			2
      }
      Branch {
	Points			[0, 50]
	Branch {
	  DstBlock		  "y"
	  DstPort		  1
	}
	Branch {
	  DstBlock		  "To Workspace3"
	  DstPort		  1
	}
      }
    }
    Line {
      SrcBlock		      "Clock"
      SrcPort		      1
      DstBlock		      "Display"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Saturation"
      SrcPort		      1
      DstBlock		      "Transport\nDelay"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Skogestad\nPI"
      SrcPort		      1
      Points		      [15, 0]
      Branch {
	DstBlock		"Saturation"
	DstPort			1
      }
      Branch {
	Points			[0, 0]
	Branch {
	  Points		  [0, 55]
	  DstBlock		  "uref"
	  DstPort		  1
	}
	Branch {
	  Points		  [0, -90]
	  DstBlock		  "To Workspace1"
	  DstPort		  1
	}
      }
    }
    Line {
      SrcBlock		      "Transfer Fcn"
      SrcPort		      1
      Points		      [10, 0; 0, 15]
      Branch {
	Points			[0, 55]
	DstBlock		"u"
	DstPort			1
      }
      Branch {
	Points			[0, -15]
	Branch {
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, -75]
	  DstBlock		  "To Workspace"
	  DstPort		  1
	}
      }
    }
    Line {
      SrcBlock		      "Transport\nDelay"
      SrcPort		      1
      DstBlock		      "Transfer Fcn"
      DstPort		      1
    }
    Line {
      Name		      "Vm"
      Labels		      [1, 0]
      SrcBlock		      "Motor\nconstant"
      SrcPort		      1
      Points		      [385, 0]
      DstBlock		      "Sum"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Constant"
      SrcPort		      1
      DstBlock		      "Motor\nconstant"
      DstPort		      1
    }
    Line {
      Name		      "Ia,ref"
      Labels		      [0, 0]
      SrcBlock		      "Repeating\nSequence\nStair"
      SrcPort		      1
      Points		      [80, 0]
      Branch {
	DstBlock		"Sum1"
	DstPort			1
      }
      Branch {
	Points			[0, 135]
	Branch {
	  DstBlock		  "r"
	  DstPort		  1
	}
	Branch {
	  DstBlock		  "To Workspace2"
	  DstPort		  1
	}
      }
    }
    Annotation {
      Position		      [171, 354]
      BackgroundColor	      "red"
    }
  }
}

# Finite State Machines
#
#    Stateflow Version 6.2 (R14SP2) dated Jan 27 2005, 18:47:03
#
#

Stateflow {

	machine {
		id                   		1
		name                 		"slider_approx"
		created              		"09-Sep-2005 17:28:15"
		isLibrary            		0
		firstTarget          		2
		sfVersion            		62014000
	}

	target {
		id                        		2
		name                      		"sfun"
		description               		"Default Simulink S-Function Target."
		machine                   		1
		linkNode                  		[1 0 0]
	}
}
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Model {
  Name			  "sliderTestRig"
  Version		  6.4
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.67"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  InitFcn		  "% Cell properties\nlambda=25E-3;\nF=96485;\nalfa_c="
".43;\nalfa=alfa_c;\nR=8.314;\nn_c=1;\nn=n_c;\n\n% Stack properties\nA_cell=0."
"5;\nn_cell=100;\n\n% Converter properties\nL_DC=0.00094;\nC_DC=0.0032;\nC_FC="
"1;"
  Created		  "Thu Sep  1 16:30:55 2005"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Thu Sep  7 11:33:04 2006"
  ModelVersionFormat	  "1.%<AutoIncrement:67>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0"
	  StopTime		  "0.05"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode23tb"
	  SolverName		  "ode23tb"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  off
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  MaxConsecutiveZCsMsg	  "error"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskCondExecSysMsg "none"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	  StrictBusMsg		  "None"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.2.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
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      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
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      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
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      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
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      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
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      SampleTime	      "-1"
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      OverrideOpt	      off
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      Value		      "1"
      SampleTime	      "-1"
    }
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      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
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      LatchByCopyingInsideSignal off
      Interpolate	      on
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      ExternalReset	      "none"
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      LowerSaturationLimit    "-inf"
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      OutDataTypeMode	      "Logical (see Configuration Parameters: Optimiza"
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      LogicDataType	      "uint(8)"
      SampleTime	      "-1"
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      Operator		      "exp"
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      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
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    Block {
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      LockScale		      off
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      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
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      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
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		  SrcPort		  1
		  Points		  [30, 0; 0, 10]
		  DstBlock		  "Switch"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Ia"
		  SrcPort		  1
		  Points		  [10, 0]
		  DstBlock		  "Sum"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum"
		  SrcPort		  1
		  DstBlock		  "Capacitance"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Integrator1"
		  SrcPort		  1
		  Points		  [0, 0; 50, 0]
		  Branch {
		    Points		    [0, 0]
		    Branch {
		    DstBlock		    "iL"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 170; -375, 0; 0, -60]
		    DstBlock		    "Product"
		    DstPort		    2
		    }
		  }
		  Branch {
		    Points		    [0, -90]
		    DstBlock		    "Sign"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Integrator"
		  SrcPort		  1
		  Points		  [0, 0; 15, 0]
		  Branch {
		    DstBlock		    "Vc"
		    DstPort		    1
		  }
		  Branch {
		    Points		    [0, -50]
		    DstBlock		    "Capacitance1"
		    DstPort		    1
		  }
		}
		Line {
		  SrcBlock		  "Product"
		  SrcPort		  1
		  DstBlock		  "Sum"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sum1"
		  SrcPort		  1
		  DstBlock		  "Product"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Constant"
		  SrcPort		  1
		  DstBlock		  "Sum1"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Switch"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Sum2"
		  SrcPort		  1
		  DstBlock		  "Inductance"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Product1"
		  SrcPort		  1
		  DstBlock		  "Sum2"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Loss in\nIGBTs"
		  SrcPort		  1
		  Points		  [0, 0]
		  DstBlock		  "Product1"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Sign"
		  SrcPort		  1
		  DstBlock		  "Product1"
		  DstPort		  2
		}
	      }
	    }
	    Block {
	      BlockType		      SubSystem
	      Name		      "Fuel-Cell Stack"
	      Ports		      [1, 1]
	      Position		      [100, 57, 155, 93]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      MinAlgLoopOccurrences   off
	      RTWSystemCode	      "Auto"
	      FunctionWithSeparateData off
	      MaskHideContents	      off
	      System {
		Name			"Fuel-Cell Stack"
		Location		[299, 262, 821, 413]
		Open			off
		ModelBrowserVisibility	off
		ModelBrowserWidth	200
		ScreenColor		"white"
		PaperOrientation	"landscape"
		PaperPositionMode	"auto"
		PaperType		"A4"
		PaperUnits		"centimeters"
		TiledPaperMargins	"[0.500000, 0.500000, 0.500000, 0.5000"
"00]"
		TiledPageScale		1
		ShowPageBoundaries	off
		ZoomFactor		"100"
		Block {
		  BlockType		  Inport
		  Name			  "I"
		  Position		  [15, 58, 45, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		}
		Block {
		  BlockType		  Gain
		  Name			  "1/sq.m of\ncell area"
		  Position		  [65, 49, 125, 81]
		  BackgroundColor	  "lightBlue"
		  Gain			  "1/A_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  SubSystem
		  Name			  "Compositions"
		  Ports			  [0, 1]
		  Position		  [115, 29, 155, 51]
		  BackgroundColor	  "lightBlue"
		  NamePlacement		  "alternate"
		  MinAlgLoopOccurrences	  off
		  RTWSystemCode		  "Auto"
		  FunctionWithSeparateData off
		  MaskHideContents	  off
		  System {
		    Name		    "Compositions"
		    Location		    [379, 403, 931, 703]
		    Open		    off
		    ModelBrowserVisibility  off
		    ModelBrowserWidth	    200
		    ScreenColor		    "white"
		    PaperOrientation	    "landscape"
		    PaperPositionMode	    "auto"
		    PaperType		    "A4"
		    PaperUnits		    "centimeters"
		    TiledPaperMargins	    "[0.500000, 0.500000, 0.500000, 0."
"500000]"
		    TiledPageScale	    1
		    ShowPageBoundaries	    off
		    ZoomFactor		    "100"
		    Block {
		    BlockType		    Constant
		    Name		    "Atmospheric\nPressure"
		    Position		    [100, 24, 145, 56]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "101325"
		    Port {
		    PortNumber		    1
		    Name		    "Hydrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain"
		    Position		    [315, 65, 390, 95]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.20947"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Oxygen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Gain
		    Name		    "Gain1"
		    Position		    [315, 143, 385, 177]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    Gain		    "0.79053"
		    ParameterDataTypeMode   "Inherit via internal rule"
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    Port {
		    PortNumber		    1
		    Name		    "Nitrogen"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Mux
		    Name		    "Mux"
		    Ports		    [4, 1]
		    Position		    [445, 21, 450, 179]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    DisplayOption	    "bar"
		    }
		    Block {
		    BlockType		    Sum
		    Name		    "Sum"
		    Ports		    [2, 1]
		    Position		    [230, 70, 250, 90]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    ShowName		    off
		    IconShape		    "round"
		    Inputs		    "|+-"
		    InputSameDT		    off
		    OutDataTypeMode	    "Inherit via internal rule"
		    SaturateOnIntegerOverflow off
		    }
		    Block {
		    BlockType		    Constant
		    Name		    "Water\ncontent"
		    Position		    [170, 105, 200, 135]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    Value		    "3"
		    Port {
		    PortNumber		    1
		    Name		    "Water"
		    RTWStorageClass	    "Auto"
		    DataLoggingNameMode	    "SignalName"
		    }
		    }
		    Block {
		    BlockType		    Outport
		    Name		    "p"
		    Position		    [495, 93, 525, 107]
		    ForegroundColor	    "white"
		    BackgroundColor	    "lightBlue"
		    IconDisplay		    "Port number"
		    BusOutputAsStruct	    off
		    }
		    Line {
		    Name		    "Water"
		    SrcBlock		    "Water\ncontent"
		    SrcPort		    1
		    Points		    [0, 0; 35, 0]
		    Branch {
		    DstBlock		    "Sum"
		    DstPort		    2
		    }
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    3
		    }
		    }
		    Line {
		    Name		    "Hydrogen"
		    SrcBlock		    "Atmospheric\nPressure"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Labels		    [-1, 0]
		    DstBlock		    "Mux"
		    DstPort		    1
		    }
		    Branch {
		    Points		    [0, 40]
		    DstBlock		    "Sum"
		    DstPort		    1
		    }
		    }
		    Line {
		    Name		    "Nitrogen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain1"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    4
		    }
		    Line {
		    Name		    "Oxygen"
		    Labels		    [-1, 0]
		    SrcBlock		    "Gain"
		    SrcPort		    1
		    DstBlock		    "Mux"
		    DstPort		    2
		    }
		    Line {
		    SrcBlock		    "Sum"
		    SrcPort		    1
		    Points		    [0, 0; 20, 0]
		    Branch {
		    Points		    [0, 80]
		    DstBlock		    "Gain1"
		    DstPort		    1
		    }
		    Branch {
		    DstBlock		    "Gain"
		    DstPort		    1
		    }
		    }
		    Line {
		    SrcBlock		    "Mux"
		    SrcPort		    1
		    DstBlock		    "p"
		    DstPort		    1
		    }
		  }
		}
		Block {
		  BlockType		  Reference
		  Name			  "Fuel Cell"
		  Ports			  [3, 1]
		  Position		  [220, 25, 290, 105]
		  BackgroundColor	  "lightBlue"
		  SourceBlock		  "PBI/Fuel Cell"
		  SourceType		  "SubSystem"
		  ShowPortLabels	  on
		  SystemSampleTime	  "-1"
		  FunctionWithSeparateData off
		  RTWMemSecFuncInitTerm	  "Inherit from model"
		  RTWMemSecFuncExecute	  "Inherit from model"
		  RTWMemSecDataConstants  "Inherit from model"
		  RTWMemSecDataInternal	  "Inherit from model"
		  RTWMemSecDataParameters "Inherit from model"
		}
		Block {
		  BlockType		  Gain
		  Name			  "Number\nof cells"
		  Position		  [350, 48, 390, 82]
		  BackgroundColor	  "lightBlue"
		  Gain			  "n_cell"
		  ParameterDataTypeMode	  "Inherit via internal rule"
		  OutDataTypeMode	  "Inherit via internal rule"
		  SaturateOnIntegerOverflow off
		}
		Block {
		  BlockType		  Constant
		  Name			  "Temperature"
		  Position		  [140, 80, 170, 100]
		  BackgroundColor	  "lightBlue"
		  Value			  "450"
		}
		Block {
		  BlockType		  Outport
		  Name			  "Vfc"
		  Position		  [435, 58, 465, 72]
		  BackgroundColor	  "lightBlue"
		  IconDisplay		  "Port number"
		  BusOutputAsStruct	  off
		}
		Line {
		  SrcBlock		  "Temperature"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  3
		}
		Line {
		  SrcBlock		  "I"
		  SrcPort		  1
		  DstBlock		  "1/sq.m of\ncell area"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Number\nof cells"
		  SrcPort		  1
		  DstBlock		  "Vfc"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "1/sq.m of\ncell area"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  2
		}
		Line {
		  SrcBlock		  "Fuel Cell"
		  SrcPort		  1
		  DstBlock		  "Number\nof cells"
		  DstPort		  1
		}
		Line {
		  SrcBlock		  "Compositions"
		  SrcPort		  1
		  DstBlock		  "Fuel Cell"
		  DstPort		  1
		}
	      }
	    }
	    Block {
	      BlockType		      Integrator
	      Name		      "Integrator1"
	      Ports		      [1, 1]
	      Position		      [355, 155, 385, 185]
	      BackgroundColor	      "green"
	      ShowName		      off
	      InitialCondition	      "50"
	      IgnoreLimit	      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Product"
	      Ports		      [2, 1]
	      Position		      [162, 200, 193, 230]
	      Orientation	      "up"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [290, 65, 310, 85]
	      Orientation	      "left"
	      BackgroundColor	      "lightBlue"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "-+|"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [170, 160, 190, 180]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "+|-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vc"
	      Position		      [120, 308, 150, 322]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "iL"
	      Position		      [120, 278, 150, 292]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Vfc"
	      Position		      [20, 68, 50, 82]
	      Orientation	      "left"
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      2
	      DstBlock		      "Vc"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Converter"
	      SrcPort		      1
	      Points		      [0, 0; -15, 0]
	      Branch {
		DstBlock		"iL"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Product"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "D"
	      SrcPort		      1
	      Points		      [0, 0; -15, 0]
	      Branch {
		DstBlock		"Converter"
		DstPort			1
	      }
	      Branch {
		Points			[0, -35]
		DstBlock		"Product"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Converter"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Algebraic\nConstraint"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Ir"
	      SrcBlock		      "Algebraic\nConstraint"
	      SrcPort		      1
	      Points		      [-25, 0]
	      Branch {
		DstBlock		"Fuel-Cell Stack"
		DstPort			1
	      }
	      Branch {
		Points			[0, 70]
		DstBlock		"Sum1"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Fuel-Cell Stack"
	      SrcPort		      1
	      Points		      [-20, 0]
	      Branch {
		Points			[0, -35; 225, 0]
		DstBlock		"Sum"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Vfc"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Capacitance"
	      SrcPort		      1
	      DstBlock		      "Integrator1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Integrator1"
	      SrcPort		      1
	      Points		      [0, 0; 20, 0]
	      Branch {
		Points			[0, 130]
		DstBlock		"Converter"
		DstPort			2
	      }
	      Branch {
		Points			[0, -95]
		DstBlock		"Sum"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Capacitance"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Product"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	  }
	}
	Block {
	  BlockType		  Display
	  Name			  "Display1"
	  Ports			  [1]
	  Position		  [405, 125, 495, 155]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  Display
	  Name			  "Display2"
	  Ports			  [1]
	  Position		  [450, 275, 540, 305]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "High-voltage\nslide"
	  Ports			  [5, 1]
	  Position		  [220, 158, 320, 212]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "High-voltage\nslide"
	    Location		    [170, 57, 1116, 393]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vref"
	      Position		      [15, 183, 45, 197]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 58, 45, 72]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [70, 83, 100, 97]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [15, 143, 45, 157]
	      BackgroundColor	      "green"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [15, 23, 45, 37]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Compare\nTo Zero"
	      Ports		      [1, 1]
	      Position		      [300, 210, 330, 240]
	      BackgroundColor	      "green"
	      ShowName		      off
	      SourceBlock	      "simulink/Logic and Bit\nOperations/Comp"
"are\nTo Zero"
	      SourceType	      "Compare To Zero"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      relop		      ">="
	      LogicOutDataTypeMode    "uint8"
	      ZeroCross		      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [2, 1]
	      Position		      [180, 50, 205, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "*/"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [2, 1]
	      Position		      [245, 165, 275, 200]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide2"
	      Ports		      [2, 1]
	      Position		      [405, 70, 435, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "**"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain"
	      Position		      [340, 62, 380, 98]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Gain		      "C_DC/L_DC"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Logic
	      Name		      "Logical\nOperator"
	      Ports		      [2, 1]
	      Position		      [640, 32, 670, 63]
	      BackgroundColor	      "green"
	      ShowName		      off
	      AllPortsSameDT	      off
	      OutDataTypeMode	      "Boolean"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [265, 62, 290, 98]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "reciprocal"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [560, 22, 590, 53]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [2, 1]
	      Position		      [125, 140, 145, 160]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [470, 80, 490, 100]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|-+"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [80, 20, 100, 40]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Slide!"
	      Position		      [710, 43, 740, 57]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0; 40, 0]
	      Branch {
		DstBlock		"Sum2"
		DstPort			2
	      }
	      Branch {
		DstBlock		"Divide"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vref"
	      SrcPort		      1
	      Points		      [0, 0; 85, 0]
	      Branch {
		DstBlock		"Divide1"
		DstPort			2
	      }
	      Branch {
		DstBlock		"Sum"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      Points		      [15, 0]
	      Branch {
		Points			[0, 95]
		DstBlock		"Divide1"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Math\nFunction"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Gain"
	      SrcPort		      1
	      DstBlock		      "Divide2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide2"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      Points		      [200, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      Points		      [5, 0; 0, -45]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      DstBlock		      "Gain"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Logical\nOperator"
	      SrcPort		      1
	      DstBlock		      "Slide!"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Logical\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Compare\nTo Zero"
	      SrcPort		      1
	      Points		      [270, 0; 0, -170]
	      DstBlock		      "Logical\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      Points		      [55, 0]
	      Branch {
		Points			[185, 0]
		DstBlock		"Divide2"
		DstPort			2
	      }
	      Branch {
		Points			[0, 75]
		DstBlock		"Compare\nTo Zero"
		DstPort			1
	      }
	    }
	  }
	}
	Block {
	  BlockType		  Scope
	  Name			  "IL scope"
	  Ports			  [1]
	  Position		  [785, 269, 815, 301]
	  Floating		  off
	  Location		  [765, 58, 1275, 481]
	  Open			  off
	  NumInputPorts		  "1"
	  List {
	    ListType		    AxesTitles
	    axes1		    "%<SignalLabel>"
	  }
	  YMin			  "-100"
	  YMax			  "650"
	  SaveToWorkspace	  on
	  SaveName		  "iL"
	  DataFormat		  "StructureWithTime"
	  LimitDataPoints	  off
	  SampleTime		  "0"
	}
	Block {
	  BlockType		  Logic
	  Name			  "Logical\nOperaor1"
	  Ports			  [3, 1]
	  Position		  [435, 164, 460, 206]
	  BackgroundColor	  "green"
	  ShowName		  off
	  Operator		  "OR"
	  Inputs		  "3"
	  AllPortsSameDT	  off
	  OutDataTypeMode	  "Boolean"
	  Port {
	    PortNumber		    1
	    Name		    "D"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Display
	  Name			  "Low energy"
	  Ports			  [1]
	  Position		  [405, 80, 495, 110]
	  ShowName		  off
	  Decimation		  "1"
	  Lockdown		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Low energy?"
	  Ports			  [5, 1]
	  Position		  [225, 68, 325, 122]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Low energy?"
	    Location		    [143, 213, 1089, 549]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Vref"
	      Position		      [15, 228, 45, 242]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [20, 148, 50, 162]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [60, 163, 90, 177]
	      BackgroundColor	      "green"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [20, 33, 50, 47]
	      BackgroundColor	      "green"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [20, 83, 50, 97]
	      BackgroundColor	      "green"
	      Port		      "5"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide"
	      Ports		      [3, 1]
	      Position		      [190, 144, 220, 196]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Inputs		      "*/*"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [320, 153, 365, 187]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "L_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain2"
	      Position		      [200, 23, 245, 57]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "C_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain3"
	      Position		      [325, 218, 370, 252]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "C_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain4"
	      Position		      [200, 73, 245, 107]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Gain		      "L_DC/2"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction1"
	      Ports		      [1, 1]
	      Position		      [255, 220, 285, 250]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction2"
	      Ports		      [1, 1]
	      Position		      [130, 25, 160, 55]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction3"
	      Ports		      [1, 1]
	      Position		      [255, 155, 285, 185]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction4"
	      Ports		      [1, 1]
	      Position		      [130, 75, 160, 105]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [545, 87, 575, 118]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [300, 30, 320, 50]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"energy level"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum2"
	      Ports		      [2, 1]
	      Position		      [80, 80, 100, 100]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum3"
	      Ports		      [2, 1]
	      Position		      [400, 160, 420, 180]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"energy requirement"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
	      }
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Low energy"
	      Position		      [620, 98, 650, 112]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [0, 0; 35, 0]
	      Branch {
		DstBlock		"Sum2"
		DstPort			2
	      }
	      Branch {
		DstBlock		"Divide"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Divide"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Divide"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction3"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      DstBlock		      "Sum3"
	      DstPort		      1
	    }
	    Line {
	      Name		      "energy requirement"
	      Labels		      [1, 1]
	      SrcBlock		      "Sum3"
	      SrcPort		      1
	      Points		      [105, 0]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Math\nFunction2"
	      SrcPort		      1
	      DstBlock		      "Gain2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Math\nFunction2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction4"
	      SrcPort		      1
	      DstBlock		      "Gain4"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain2"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Gain4"
	      SrcPort		      1
	      Points		      [60, 0]
	      DstBlock		      "Sum1"
	      DstPort		      2
	    }
	    Line {
	      Name		      "energy level"
	      Labels		      [1, 1]
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      Points		      [205, 0]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Low energy"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum2"
	      SrcPort		      1
	      DstBlock		      "Math\nFunction4"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum2"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction1"
	      SrcPort		      1
	      DstBlock		      "Gain3"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Vref"
	      SrcPort		      1
	      Points		      [80, 0]
	      Branch {
		DstBlock		"Math\nFunction1"
		DstPort			1
	      }
	      Branch {
		Points			[0, -50]
		DstBlock		"Divide"
		DstPort			3
	      }
	    }
	    Line {
	      SrcBlock		      "Gain3"
	      SrcPort		      1
	      Points		      [35, 0]
	      DstBlock		      "Sum3"
	      DstPort		      2
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Low-voltage\nslide"
	  Ports			  [4, 1]
	  Position		  [225, 256, 325, 319]
	  BackgroundColor	  "green"
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  FunctionWithSeparateData off
	  MaskHideContents	  off
	  System {
	    Name		    "Low-voltage\nslide"
	    Location		    [180, 170, 1126, 506]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
	    TiledPageScale	    1
	    ShowPageBoundaries	    off
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "Ia"
	      Position		      [15, 58, 45, 72]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vw"
	      Position		      [15, 128, 45, 142]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "2"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Vc"
	      Position		      [15, 148, 45, 162]
	      BackgroundColor	      "green"
	      Port		      "3"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "iL"
	      Position		      [15, 23, 45, 37]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      Port		      "4"
	      IconDisplay	      "Port number"
	    }
	    Block {
	      BlockType		      Reference
	      Name		      "Compare\nTo Zero"
	      Ports		      [1, 1]
	      Position		      [235, 165, 265, 195]
	      BackgroundColor	      "green"
	      ShowName		      off
	      SourceBlock	      "simulink/Logic and Bit\nOperations/Comp"
"are\nTo Zero"
	      SourceType	      "Compare To Zero"
	      ShowPortLabels	      on
	      SystemSampleTime	      "-1"
	      FunctionWithSeparateData off
	      RTWMemSecFuncInitTerm   "Inherit from model"
	      RTWMemSecFuncExecute    "Inherit from model"
	      RTWMemSecDataConstants  "Inherit from model"
	      RTWMemSecDataInternal   "Inherit from model"
	      RTWMemSecDataParameters "Inherit from model"
	      relop		      "<"
	      LogicOutDataTypeMode    "uint8"
	      ZeroCross		      off
	    }
	    Block {
	      BlockType		      Product
	      Name		      "Divide1"
	      Ports		      [3, 1]
	      Position		      [130, 107, 155, 163]
	      BackgroundColor	      "green"
	      NamePlacement	      "alternate"
	      ShowName		      off
	      Inputs		      "*/*"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      OutScaling	      "2^-10"
	      RndMeth		      "Floor"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Logic
	      Name		      "Logical\nOperator"
	      Ports		      [2, 1]
	      Position		      [440, 32, 470, 63]
	      BackgroundColor	      "green"
	      ShowName		      off
	      AllPortsSameDT	      off
	      OutDataTypeMode	      "Boolean"
	    }
	    Block {
	      BlockType		      RelationalOperator
	      Name		      "Relational\nOperator"
	      Position		      [345, 22, 375, 53]
	      BackgroundColor	      "green"
	      ShowName		      off
	      Operator		      "<"
	      InputSameDT	      off
	      LogicOutDataTypeMode    "Boolean"
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum1"
	      Ports		      [2, 1]
	      Position		      [90, 20, 110, 40]
	      BackgroundColor	      "green"
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "|+-"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "Slide!"
	      Position		      [495, 43, 525, 57]
	      BackgroundColor	      "green"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Ia"
	      SrcPort		      1
	      Points		      [50, 0]
	      Branch {
		Points			[0, 50]
		DstBlock		"Divide1"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sum1"
		DstPort			2
	      }
	    }
	    Line {
	      SrcBlock		      "Logical\nOperator"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Slide!"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Relational\nOperator"
	      SrcPort		      1
	      DstBlock		      "Logical\nOperator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Compare\nTo Zero"
	      SrcPort		      1
	      Points		      [120, 0; 0, -125]
	      DstBlock		      "Logical\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vw"
	      SrcPort		      1
	      DstBlock		      "Divide1"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "Vc"
	      SrcPort		      1
	      Points		      [25, 0]
	      Branch {
		DstBlock		"Divide1"
		DstPort			3
	      }
	      Branch {
		Points			[0, 25]
		DstBlock		"Compare\nTo Zero"
		DstPort			1
	      }
	    }
	    Line {
	      SrcBlock		      "Divide1"
	      SrcPort		      1
	      Points		      [60, 0; 0, -90]
	      DstBlock		      "Relational\nOperator"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "iL"
	      SrcPort		      1
	      DstBlock		      "Sum1"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum1"
	      SrcPort		      1
	      DstBlock		      "Relational\nOperator"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Reference
	  Name			  "XY Graph"
	  Ports			  [2]
	  Position		  [820, 225, 850, 260]
	  NamePlacement		  "alternate"
	  SourceBlock		  "simulink/Sinks/XY Graph"
	  SourceType		  "XY scope."
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  xmin			  "-250"
	  xmax			  "500"
	  ymin			  "-100"
	  ymax			  "750"
	  st			  "-1"
	}
	Block {
	  BlockType		  ZeroOrderHold
	  Name			  "ZOH"
	  Position		  [550, 170, 585, 200]
	  BackgroundColor	  "green"
	  NamePlacement		  "alternate"
	  SampleTime		  "1E-5"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Vc"
	  Position		  [815, 173, 845, 187]
	  BackgroundColor	  "red"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    Points		    [55, 0]
	    Branch {
	      DstBlock		      "Vc"
	      DstPort		      1
	    }
	    Branch {
	      Points		      [0, 55]
	      DstBlock		      "XY Graph"
	      DstPort		      1
	    }
	  }
	  Branch {
	    Points		    [0, -130; -595, 0; 0, 55]
	    Branch {
	      DstBlock		      "Low energy?"
	      DstPort		      4
	    }
	    Branch {
	      Points		      [0, 90]
	      Branch {
		DstBlock		"High-voltage\nslide"
		DstPort			4
	      }
	      Branch {
		Points			[0, 100]
		DstBlock		"Low-voltage\nslide"
		DstPort			3
	      }
	    }
	  }
	}
	Line {
	  SrcBlock		  "ZOH"
	  SrcPort		  1
	  DstBlock		  "Converter\n(physical system)"
	  DstPort		  1
	}
	Line {
	  Name			  "D"
	  Labels		  [1, 1]
	  SrcBlock		  "Logical\nOperaor1"
	  SrcPort		  1
	  DstBlock		  "ZOH"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Vref"
	  SrcPort		  1
	  Points		  [50, 0]
	  Branch {
	    DstBlock		    "Low energy?"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 90]
	    DstBlock		    "High-voltage\nslide"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Low energy?"
	  SrcPort		  1
	  Points		  [40, 0]
	  Branch {
	    Points		    [0, 75]
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Low energy"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "High-voltage\nslide"
	  SrcPort		  1
	  Points		  [30, 0]
	  Branch {
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, -45]
	    DstBlock		    "Display1"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Ia"
	  SrcPort		  1
	  Points		  [85, 0]
	  Branch {
	    Points		    [0, -70]
	    Branch {
	      DstBlock		      "High-voltage\nslide"
	      DstPort		      2
	    }
	    Branch {
	      Points		      [0, -90]
	      DstBlock		      "Low energy?"
	      DstPort		      2
	    }
	  }
	  Branch {
	    Points		    [480, 0; 0, -35]
	    DstBlock		    "Converter\n(physical system)"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 20]
	    DstBlock		    "Low-voltage\nslide"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  3
	  Points		  [25, 0; 0, 140; -550, 0; 0, -70]
	  Branch {
	    Points		    [0, -95]
	    Branch {
	      DstBlock		      "High-voltage\nslide"
	      DstPort		      3
	    }
	    Branch {
	      Points		      [0, -90]
	      DstBlock		      "Low energy?"
	      DstPort		      3
	    }
	  }
	  Branch {
	    DstBlock		    "Low-voltage\nslide"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Converter\n(physical system)"
	  SrcPort		  2
	  Points		  [45, 0; 0, 55]
	  Branch {
	    DstBlock		    "XY Graph"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, 35]
	    Branch {
	      DstBlock		      "IL scope"
	      DstPort		      1
	    }
	    Branch {
	      Points		      [0, 85; -595, 0; 0, -60]
	      Branch {
		Points			[0, -105]
		Branch {
		  DstBlock		  "High-voltage\nslide"
		  DstPort		  5
		}
		Branch {
		  Points		  [0, -90]
		  DstBlock		  "Low energy?"
		  DstPort		  5
		}
	      }
	      Branch {
		DstBlock		"Low-voltage\nslide"
		DstPort			4
	      }
	    }
	  }
	}
	Line {
	  SrcBlock		  "Low-voltage\nslide"
	  SrcPort		  1
	  Points		  [45, 0]
	  Branch {
	    DstBlock		    "Display2"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -90]
	    DstBlock		    "Logical\nOperaor1"
	    DstPort		    3
	  }
	}
      }
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair"
      Ports		      [0, 1]
      Position		      [150, 75, 180, 105]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[20 180 180 20 180]"
      tsamp		      "0.01"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair1"
      Ports		      [0, 1]
      Position		      [150, 110, 180, 140]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[10 190 190 190].'"
      tsamp		      "0.02"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Reference
      Name		      "Repeating\nSequence\nStair2"
      Ports		      [0, 1]
      Position		      [40, 80, 70, 110]
      ShowName		      off
      SourceBlock	      "simulink/Sources/Repeating\nSequence\nStair"
      SourceType	      "Repeating Sequence Stair"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      OutValues		      "[20 20 20 20 20 40 60 80 100 120 140 120 100 80"
" 60 40 20]"
      tsamp		      "0.05"
      OutputDataTypeScalingMode	"Specify via dialog"
      OutDataType	      "float('double')"
      ConRadixGroup	      "Best Precision: Vector-wise"
      OutScaling	      "2^-12"
      LockScale		      off
    }
    Block {
      BlockType		      Scope
      Name		      "Vc scope"
      Ports		      [1]
      Position		      [360, 89, 390, 121]
      Floating		      off
      Location		      [6, 58, 553, 381]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "-10"
      YMax		      "190"
      SaveToWorkspace	      on
      SaveName		      "Vc"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Line {
      SrcBlock		      "Repeating\nSequence\nStair1"
      SrcPort		      1
      Points		      [25, 0; 0, -10]
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Repeating\nSequence\nStair"
      SrcPort		      1
      DstBlock		      "Actuator\nDC/DC"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Actuator\nDC/DC"
      SrcPort		      1
      DstBlock		      "Vc scope"
      DstPort		      1
    }
  }
}
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function [ Theta ] = ThetaCO( T, p )
%
%[ Theta ] = ThetaCO( T, p )
%
%  This function calculated the coverage fraction 
%  Theta of CO on a heterogeneous Pt surface.
%  T is the temperature in kelvin, p is the 
%  CO partial pressure in pascal.
%
%  Should not be used outside of the range of 
%  Theta between 0.01 and 0.9.
%
%  Guinn et al., Surface Science 393 (1997) 47-63

th = 0.0573E-3 * 8.314 * T / ( 1 - 0.00133 * T ) ;
K  = 6.57E-7 * exp( 89.8E3 / 8.314 / T ) ;

Theta = ( K * p )^th / ( 1 + ( K * p )^th ) ;
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    }
    Block {
      BlockType		      Constant
      Name		      "Atm. xO2"
      Position		      [195, 209, 225, 231]
      NamePlacement	      "alternate"
      Value		      "0.2"
    }
    Block {
      BlockType		      Product
      Name		      "Divide"
      Ports		      [3, 1]
      Position		      [180, 111, 210, 169]
      ShowName		      off
      Inputs		      "**/"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      OutScaling	      "2^-10"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	off
      Port {
	PortNumber		1
	Name			"Qr"
	RTWStorageClass		"Auto"
	DataLoggingNameMode	"SignalName"
      }
    }
    Block {
      BlockType		      Gain
      Name		      "Implementation\nbias"
      Position		      [325, 125, 375, 155]
      Gain		      "0.8"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Scope
      Name		      "Q"
      Ports		      [1]
      Position		      [445, 244, 475, 276]
      Floating		      off
      Location		      [665, 413, 1275, 744]
      Open		      off
      NumInputPorts	      "1"
      TickLabels	      "on"
      ZoomMode		      "yonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1200"
      YMin		      "0"
      YMax		      "0.2"
      SaveToWorkspace	      on
      SaveName		      "xO"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [85, 130, 105, 150]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|++"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [135, 185, 155, 205]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|-+"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      SubSystem
      Name		      "System"
      Ports		      [4, 1]
      Position		      [430, 91, 500, 219]
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"System"
	Location		[835, 55, 1276, 302]
	Open			off
	ModelBrowserVisibility	off
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	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "ir"
	  Position		  [35, 68, 65, 82]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Q"
	  Position		  [55, 128, 85, 142]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  Port {
	    PortNumber		    1
	    Name		    "Q"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Inport
	  Name			  "Atm. XO2"
	  Position		  [35, 193, 65, 207]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "xO20"
	  Position		  [240, 158, 270, 172]
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [100, 56, 145, 94]
	  ShowName		  off
	  Gain			  "30/4/96485"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "d"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [215, 121, 260, 159]
	  ShowName		  off
	  Gain			  "8.314*(150+273.15)/V/101325"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Integrator
	  Name			  "Integrator"
	  Ports			  [2, 1]
	  Position		  [290, 129, 340, 176]
	  ShowName		  off
	  InitialConditionSource  "external"
	  IgnoreLimit		  off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [170, 95, 190, 110]
	  Orientation		  "down"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product1"
	  Ports			  [2, 1]
	  Position		  [130, 130, 150, 150]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [170, 130, 190, 150]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "-+|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
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	  Name			  "Sum2"
	  Ports			  [2, 1]
	  Position		  [175, 20, 195, 40]
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	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+|+"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum3"
	  Ports			  [2, 1]
	  Position		  [95, 190, 115, 210]
	  Orientation		  "up"
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+|-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "x1"
	  Position		  [45, 21, 70, 39]
	  ShowName		  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "xO2"
	  Position		  [380, 148, 410, 162]
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	  BusOutputAsStruct	  off
	}
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	  SrcBlock		  "ir"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Product1"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Integrator"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    Points		    [0, -125]
	    DstBlock		    "Sum2"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "xO2"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 45]
	    DstBlock		    "Sum3"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum2"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  2
	}
	Line {
	  Name			  "d"
	  Labels		  [0, 1]
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  Points		  [25, 0]
	  DstBlock		  "Product"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum3"
	  SrcPort		  1
	  Points		  [0, -40]
	  DstBlock		  "Product1"
	  DstPort		  2
	}
	Line {
	  Name			  "Q"
	  Labels		  [1, 0]
	  SrcBlock		  "Q"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "x1"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Atm. XO2"
	  SrcPort		  1
	  DstBlock		  "Sum3"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "xO20"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  2
	}
      }
    }
    Block {
      BlockType		      Reference
      Name		      "ir"
      Ports		      [0, 1]
      Position		      [45, 21, 85, 59]
      SourceBlock	      "simulink/Sources/Repeating\nSequence"
      SourceType	      "Repeating table"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      rep_seq_t		      "nedc.t"
      rep_seq_y		      "nedc.ir"
    }
    Block {
      BlockType		      Scope
      Name		      "xO2"
      Ports		      [1]
      Position		      [550, 139, 580, 171]
      Floating		      off
      Location		      [665, 628, 1275, 959]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "1200"
      YMin		      "0"
      YMax		      "0.2"
      SaveToWorkspace	      on
      SaveName		      "xO2"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Constant
      Name		      "xO2ref"
      Position		      [30, 181, 60, 209]
      Value		      "0.15"
    }
    Line {
      SrcBlock		      "ir"
      SrcPort		      1
      Points		      [35, 0]
      Branch {
	DstBlock		"A/4F"
	DstPort			1
      }
      Branch {
	Points			[240, 0; 0, 70]
	DstBlock		"System"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "System"
      SrcPort		      1
      DstBlock		      "xO2"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Atm. xO2"
      SrcPort		      1
      Points		      [10, 0; 0, 25]
      Branch {
	Points			[145, 0; 0, -75]
	DstBlock		"System"
	DstPort			3
      }
      Branch {
	Points			[-95, 0]
	DstBlock		"Sum1"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "A/4F"
      SrcPort		      1
      Points		      [0, 10]
      DstBlock		      "Divide"
      DstPort		      1
    }
    Line {
      SrcBlock		      "1"
      SrcPort		      1
      DstBlock		      "Sum"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "Divide"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Sum1"
      SrcPort		      1
      Points		      [0, -35]
      DstBlock		      "Divide"
      DstPort		      3
    }
    Line {
      Name		      "Qr"
      Labels		      [0, 0]
      SrcBlock		      "Divide"
      SrcPort		      1
      DstBlock		      "Actuator lag"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Implementation\nbias"
      SrcPort		      1
      Points		      [25, 0]
      Branch {
	DstBlock		"System"
	DstPort			2
      }
      Branch {
	Points			[0, 120]
	DstBlock		"Q"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "xO2ref"
      SrcPort		      1
      Points		      [30, 0]
      Branch {
	Points			[0, 0]
	Branch {
	  Labels		  [1, 0]
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, 70; 305, 0; 0, -65]
	  DstBlock		  "System"
	  DstPort		  4
	}
      }
      Branch {
	DstBlock		"Sum1"
	DstPort			1
      }
    }
    Line {
      Name		      "Q"
      SrcBlock		      "Actuator lag"
      SrcPort		      1
      DstBlock		      "Implementation\nbias"
      DstPort		      1
    }
  }
}
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	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		13
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"GenerateTestInterfaces"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      EnableShiftOperators    on
	      ParenthesesLevel	      "Nominal"
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      SamplingMode	      "Sample based"
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
      FramePeriod	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Derivative
      LinearizePole	      "inf"
    }
    Block {
      BlockType		      Fcn
      Expr		      "sin(u[1])"
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      SignalConversion
      OverrideOpt	      off
    }
    Block {
      BlockType		      Inport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      LatchByDelayingOutsideSignal off
      LatchByCopyingInsideSignal off
      Interpolate	      on
    }
    Block {
      BlockType		      Integrator
      ExternalReset	      "none"
      InitialConditionSource  "internal"
      InitialCondition	      "0"
      LimitOutput	      off
      UpperSaturationLimit    "inf"
      LowerSaturationLimit    "-inf"
      ShowSaturationPort      off
      ShowStatePort	      off
      AbsoluteTolerance	      "auto"
      IgnoreLimit	      off
      ZeroCross		      on
    }
    Block {
      BlockType		      Lookup
      InputValues	      "[-4:5]"
      OutputValues	      " rand(1,10)-0.5"
      LookUpMeth	      "Interpolation-Extrapolation"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
      LUTDesignTableMode      "Redesign Table"
      LUTDesignDataSource     "Block Dialog"
      LUTDesignFunctionName   "sqrt(x)"
      LUTDesignUseExistingBP  on
      LUTDesignRelError	      "0.01"
      LUTDesignAbsError	      "1e-6"
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      MinMax
      Function		      "min"
      Inputs		      "1"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Mux
      Inputs		      "4"
      DisplayOption	      "none"
      UseBusObject	      off
      BusObject		      "BusObject"
      NonVirtualBus	      off
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Product
      Inputs		      "2"
      Multiplication	      "Element-wise(.*)"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Zero"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Switch
      Criteria		      "u2 >= Threshold"
      Threshold		      "0"
      InputSameDT	      on
      OutDataTypeMode	      "Inherit via internal rule"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      TransportDelay
      DelayTime		      "1"
      InitialOutput	      "0"
      BufferSize	      "1024"
      FixedBuffer	      off
      TransDelayFeedthrough   off
      PadeOrder		      "0"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Arial"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Arial"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "Tcontrol"
    Location		    [136, 60, 1221, 664]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Gain
      Name		      "A/2F"
      Position		      [635, 285, 690, 325]
      Orientation	      "left"
      ShowName		      off
      Gain		      "A/2/F"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Constant
      Name		      "Atmospheric\ncomposition"
      Position		      [105, 123, 180, 147]
      BackgroundColor	      "lightBlue"
      Value		      "[0.2 0.79 0.01]'"
    }
    Block {
      BlockType		      SubSystem
      Name		      "Burner\ncontroller"
      Ports		      [2, 2]
      Position		      [570, 193, 625, 242]
      BackgroundColor	      "orange"
      NamePlacement	      "alternate"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Burner\ncontroller"
	Location		[261, 142, 728, 362]
	Open			on
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "n_air"
	  Position		  [125, 53, 155, 67]
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "T"
	  Position		  [25, 68, 55, 82]
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Atmospheric\ncomposition"
	  Position		  [15, 163, 90, 187]
	  Value			  "[0.2 0.79 0.01]'"
	}
	Block {
	  BlockType		  Switch
	  Name			  "Burner\nswitch"
	  Position		  [260, 39, 300, 111]
	  Threshold		  "400"
	  InputSameDT		  off
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Demux
	  Name			  "Demux"
	  Ports			  [1, 4]
	  Position		  [335, 40, 340, 105]
	  BackgroundColor	  "black"
	  ShowName		  off
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux"
	  Ports			  [2, 1]
	  Position		  [220, 31, 225, 69]
	  ShowName		  off
	  Inputs		  "2"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux1"
	  Ports			  [2, 1]
	  Position		  [220, 91, 225, 129]
	  ShowName		  off
	  Inputs		  "2"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux2"
	  Ports			  [3, 1]
	  Position		  [360, 56, 365, 104]
	  ShowName		  off
	  Inputs		  "3"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Constant
	  Name			  "No flow"
	  Position		  [165, 31, 195, 49]
	  NamePlacement		  "alternate"
	  Value			  "0"
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum of\nElements"
	  Ports			  [1, 1]
	  Position		  [85, 85, 115, 115]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "max H2 / air"
	  Position		  [135, 84, 185, 116]
	  Gain			  "0.02"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "max air"
	  Position		  [115, 159, 165, 191]
	  Gain			  "5"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "airflow"
	  Position		  [405, 73, 435, 87]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "H2c"
	  Position		  [405, 43, 435, 57]
	  NamePlacement		  "alternate"
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "T"
	  SrcPort		  1
	  DstBlock		  "Burner\nswitch"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Burner\nswitch"
	  SrcPort		  1
	  DstBlock		  "Demux"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum of\nElements"
	  SrcPort		  1
	  DstBlock		  "max H2 / air"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Atmospheric\ncomposition"
	  SrcPort		  1
	  DstBlock		  "max air"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "max air"
	  SrcPort		  1
	  Points		  [10, 0; 0, -30]
	  Branch {
	    Points		    [-110, 0]
	    DstBlock		    "Sum of\nElements"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [25, 0]
	    DstBlock		    "Mux1"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Mux"
	  SrcPort		  1
	  DstBlock		  "Burner\nswitch"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "n_air"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "No flow"
	  SrcPort		  1
	  DstBlock		  "Mux"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "max H2 / air"
	  SrcPort		  1
	  DstBlock		  "Mux1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Mux1"
	  SrcPort		  1
	  Points		  [0, -10]
	  DstBlock		  "Burner\nswitch"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  2
	  DstBlock		  "Mux2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  3
	  DstBlock		  "Mux2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  4
	  DstBlock		  "Mux2"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  1
	  DstBlock		  "H2c"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Mux2"
	  SrcPort		  1
	  DstBlock		  "airflow"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Burner (effect on x)"
      Ports		      [3, 2]
      Position		      [715, 60, 820, 120]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Burner (effect on x)"
	Location		[500, 503, 1075, 756]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "x_in"
	  Position		  [35, 18, 65, 32]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Q_in"
	  Position		  [20, 198, 50, 212]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Q_H2"
	  Position		  [175, 138, 205, 152]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  MinMax
	  Name			  "Avoid division\nby zero"
	  Ports			  [2, 1]
	  Position		  [90, 182, 120, 213]
	  Function		  "max"
	  Inputs		  "2"
	  InputSameDT		  off
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [2, 1]
	  Position		  [340, 26, 370, 59]
	  ShowName		  off
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide1"
	  Ports			  [2, 1]
	  Position		  [150, 17, 180, 48]
	  ShowName		  off
	  Inputs		  "**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [245, 130, 280, 160]
	  ShowName		  off
	  Gain			  "1/2"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "Qmin"
	  Position		  [15, 146, 45, 174]
	  NamePlacement		  "alternate"
	  Value			  "1E-4"
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [280, 190, 300, 210]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "++|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [205, 25, 225, 45]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "nu"
	  Position		  [200, 65, 230, 100]
	  Orientation		  "up"
	  NamePlacement		  "alternate"
	  Gain			  "[-1/2 0 1]'"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Q_out"
	  Position		  [360, 193, 390, 207]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "x_out"
	  Position		  [395, 38, 425, 52]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "x_out"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Q_H2"
	  SrcPort		  1
	  Points		  [5, 0]
	  Branch {
	    DstBlock		    "Gain"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "nu"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Q_in"
	  SrcPort		  1
	  DstBlock		  "Avoid division\nby zero"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "Q_out"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -150]
	    DstBlock		    "Divide"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "x_in"
	  SrcPort		  1
	  DstBlock		  "Divide1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Divide1"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "nu"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  Points		  [5, 0]
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Avoid division\nby zero"
	  SrcPort		  1
	  Points		  [5, 0]
	  Branch {
	    Points		    [0, -160]
	    DstBlock		    "Divide1"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "Qmin"
	  SrcPort		  1
	  Points		  [15, 0; 0, 30]
	  DstBlock		  "Avoid division\nby zero"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Composition\nequations"
      Ports		      [5, 1]
      Position		      [860, 24, 920, 186]
      BackgroundColor	      "green"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Composition\nequations"
	Location		[237, 111, 755, 348]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "ir"
	  Position		  [30, 78, 60, 92]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Q"
	  Position		  [50, 128, 80, 142]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  Port {
	    PortNumber		    1
	    Name		    "Q"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Inport
	  Name			  "x_in "
	  Position		  [30, 193, 60, 207]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "x_0"
	  Position		  [285, 153, 315, 167]
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "T"
	  Position		  [265, 118, 295, 132]
	  NamePlacement		  "alternate"
	  Port			  "5"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [95, 66, 140, 104]
	  ShowName		  off
	  Gain			  "A/F"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "d"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain1"
	  Position		  [210, 122, 260, 158]
	  ShowName		  off
	  Gain			  "R/V/p"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Integrator
	  Name			  "Integrator"
	  Ports			  [2, 1]
	  Position		  [355, 124, 405, 171]
	  ShowName		  off
	  InitialConditionSource  "external"
	  IgnoreLimit		  off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [165, 100, 185, 115]
	  Orientation		  "down"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product1"
	  Ports			  [2, 1]
	  Position		  [125, 130, 145, 150]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product2"
	  Ports			  [2, 1]
	  Position		  [315, 115, 335, 150]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [165, 130, 185, 150]
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "++|"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum2"
	  Ports			  [2, 1]
	  Position		  [170, 25, 190, 45]
	  Orientation		  "down"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+|-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum3"
	  Ports			  [2, 1]
	  Position		  [90, 190, 110, 210]
	  Orientation		  "up"
	  NamePlacement		  "alternate"
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+|-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "nu"
	  Position		  [35, 25, 110, 45]
	  Value			  "[ -0.25 0 0.5 ]'"
	}
	Block {
	  BlockType		  Gain
	  Name			  "sum(nu)"
	  Position		  [295, 16, 340, 54]
	  Orientation		  "left"
	  Gain			  "0.25"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "x"
	  Position		  [445, 143, 475, 157]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "ir"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Product1"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gain1"
	  SrcPort		  1
	  DstBlock		  "Product2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Integrator"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "x"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 50]
	    DstBlock		    "Sum3"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [0, -115]
	    DstBlock		    "sum(nu)"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum2"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  2
	}
	Line {
	  Name			  "d"
	  Labels		  [0, 1]
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum3"
	  SrcPort		  1
	  Points		  [0, -40]
	  DstBlock		  "Product1"
	  DstPort		  2
	}
	Line {
	  Name			  "Q"
	  Labels		  [1, 0]
	  SrcBlock		  "Q"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "nu"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "x_in "
	  SrcPort		  1
	  DstBlock		  "Sum3"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "sum(nu)"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "x_0"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product2"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "T"
	  SrcPort		  1
	  DstBlock		  "Product2"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Composition\nfeedforward\ncontroller"
      Ports		      [3, 1]
      Position		      [335, 49, 435, 91]
      BackgroundColor	      "darkGreen"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Composition\nfeedforward\ncontroller"
	Location		[301, 123, 712, 373]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "ir"
	  Position		  [20, 43, 50, 57]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "xO2ref"
	  Position		  [20, 133, 50, 147]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "x_0"
	  Position		  [25, 178, 55, 192]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Constant
	  Name			  "1"
	  Position		  [125, 71, 155, 99]
	  ShowName		  off
	}
	Block {
	  BlockType		  Gain
	  Name			  "A/4F"
	  Position		  [75, 30, 130, 70]
	  NamePlacement		  "alternate"
	  Gain			  "A/4/F"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Demux
	  Name			  "Demux"
	  Ports			  [1, 3]
	  Position		  [220, 160, 225, 210]
	  BackgroundColor	  "black"
	  ShowName		  off
	  Outputs		  "3"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [3, 1]
	  Position		  [275, 56, 305, 114]
	  ShowName		  off
	  Inputs		  "**/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "Qr"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [180, 75, 200, 95]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [2, 1]
	  Position		  [230, 130, 250, 150]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|-+"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Terminator
	  Name			  "Terminator"
	  Position		  [265, 175, 285, 195]
	  ShowName		  off
	}
	Block {
	  BlockType		  Terminator
	  Name			  "Terminator1"
	  Position		  [300, 190, 320, 210]
	  ShowName		  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "Q"
	  Position		  [335, 78, 365, 92]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  1
	  Points		  [10, 0]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "A/4F"
	  SrcPort		  1
	  Points		  [125, 0]
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "1"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  Points		  [0, -35]
	  DstBlock		  "Divide"
	  DstPort		  3
	}
	Line {
	  Name			  "Qr"
	  Labels		  [0, 0]
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "Q"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "xO2ref"
	  SrcPort		  1
	  Points		  [135, 0]
	  Branch {
	    DstBlock		    "Sum"
	    DstPort		    2
	  }
	  Branch {
	    DstBlock		    "Sum1"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "ir"
	  SrcPort		  1
	  DstBlock		  "A/4F"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "x_0"
	  SrcPort		  1
	  DstBlock		  "Demux"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  2
	  DstBlock		  "Terminator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Demux"
	  SrcPort		  3
	  DstBlock		  "Terminator1"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Product
      Name		      "Divide1"
      Ports		      [2, 1]
      Position		      [457, 155, 488, 185]
      Orientation	      "down"
      NamePlacement	      "alternate"
      ShowName		      off
      Inputs		      "**"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      OutScaling	      "2^-10"
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Integrator
      Name		      "Integrator"
      Ports		      [1, 1]
      Position		      [555, 275, 585, 305]
      Orientation	      "left"
      ShowName		      off
      InitialCondition	      "[0, 0]'"
      IgnoreLimit	      off
    }
    Block {
      BlockType		      MinMax
      Name		      "MinMax"
      Ports		      [2, 1]
      Position		      [500, 187, 530, 218]
      ShowName		      off
      Function		      "max"
      Inputs		      "2"
      InputSameDT	      off
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Mux
      Name		      "Mux"
      Ports		      [2, 1]
      Position		      [610, 259, 615, 321]
      Orientation	      "left"
      ShowName		      off
      Inputs		      "2"
      DisplayOption	      "bar"
    }
    Block {
      BlockType		      Sum
      Name		      "Sum"
      Ports		      [2, 1]
      Position		      [150, 200, 170, 220]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum of\nElements"
      Ports		      [1, 1]
      Position		      [660, 100, 680, 120]
      Orientation	      "up"
      ShowName		      off
      IconShape		      "round"
      Inputs		      "+"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      OutScaling	      "2^-10"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum1"
      Ports		      [2, 1]
      Position		      [445, 200, 465, 220]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|++"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Sum
      Name		      "Sum2"
      Ports		      [2, 1]
      Position		      [125, 225, 145, 245]
      ShowName		      off
      IconShape		      "round"
      Inputs		      "|+-"
      InputSameDT	      off
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Scope
      Name		      "T"
      Ports		      [1]
      Position		      [880, 349, 910, 381]
      BackgroundColor	      "cyan"
      Floating		      off
      Location		      [227, 524, 710, 881]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "12000"
      YMin		      "300"
      YMax		      "475"
      SaveToWorkspace	      on
      SaveName		      "Tcell"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Constant
      Name		      "T_0"
      Position		      [80, 351, 110, 379]
      BackgroundColor	      "lightBlue"
      Value		      "300"
    }
    Block {
      BlockType		      SubSystem
      Name		      "Temperature\nMeasurement"
      Ports		      [1, 1]
      Position		      [770, 514, 815, 556]
      Orientation	      "left"
      BackgroundColor	      "orange"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Temperature\nMeasurement"
	Location		[543, 596, 914, 716]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "T"
	  Position		  [25, 48, 55, 62]
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  TransportDelay
	  Name			  "Delay"
	  Position		  [220, 40, 250, 70]
	  DelayTime		  "theta"
	  InitialOutput		  "400"
	}
	Block {
	  BlockType		  TransferFcn
	  Name			  "Lag"
	  Position		  [105, 37, 165, 73]
	  Denominator		  "[100 1]"
	}
	Block {
	  BlockType		  Outport
	  Name			  "Tm"
	  Position		  [290, 48, 320, 62]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Delay"
	  SrcPort		  1
	  DstBlock		  "Tm"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "T"
	  SrcPort		  1
	  DstBlock		  "Lag"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Lag"
	  SrcPort		  1
	  DstBlock		  "Delay"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Temperature\nequations"
      Ports		      [7, 1]
      Position		      [765, 282, 825, 448]
      BackgroundColor	      "red"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Temperature\nequations"
	Location		[239, 566, 1091, 950]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "n_air "
	  Position		  [180, 263, 210, 277]
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Q_H2c"
	  Position		  [85, 308, 115, 322]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "ir"
	  Position		  [15, 283, 45, 297]
	  NamePlacement		  "alternate"
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "T_0"
	  Position		  [300, 253, 330, 267]
	  NamePlacement		  "alternate"
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Tstart"
	  Position		  [625, 193, 655, 207]
	  Port			  "5"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "P"
	  Position		  [538, 225, 552, 255]
	  Orientation		  "up"
	  Port			  "6"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "x"
	  Position		  [300, 48, 330, 62]
	  Orientation		  "left"
	  Port			  "7"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Gain
	  Name			  "1/1"
	  Position		  [310, 22, 375, 58]
	  Orientation		  "left"
	  ShowName		  off
	  Gain			  "p*V/R"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "A/2F"
	  Position		  [60, 270, 115, 310]
	  NamePlacement		  "alternate"
	  Gain			  "A/2/F"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Derivative
	  Name			  "Derivative"
	  Position		  [440, 55, 470, 85]
	  Orientation		  "left"
	  ShowName		  off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [2, 1]
	  Position		  [390, 22, 420, 53]
	  Orientation		  "left"
	  ShowName		  off
	  Inputs		  "/*"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Gain"
	  Position		  [585, 158, 640, 192]
	  ShowName		  off
	  Gain			  "1/A/cp"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Integrator
	  Name			  "Integrator"
	  Ports			  [2, 1]
	  Position		  [680, 164, 730, 211]
	  ShowName		  off
	  InitialConditionSource  "external"
	  IgnoreLimit		  off
	}
	Block {
	  BlockType		  Math
	  Name			  "Math\nFunction"
	  Ports			  [1, 1]
	  Position		  [440, 15, 470, 45]
	  Orientation		  "left"
	  ShowName		  off
	  Operator		  "square"
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux"
	  Ports			  [2, 1]
	  Position		  [250, 261, 255, 299]
	  ShowName		  off
	  Inputs		  "2"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Mux
	  Name			  "Mux1"
	  Ports			  [2, 1]
	  Position		  [345, 136, 350, 174]
	  ShowName		  off
	  Inputs		  "2"
	  DisplayOption		  "bar"
	}
	Block {
	  BlockType		  Constant
	  Name			  "No H2"
	  Position		  [305, 156, 330, 174]
	  Value			  "0"
	}
	Block {
	  BlockType		  Product
	  Name			  "Product"
	  Ports			  [2, 1]
	  Position		  [175, 127, 205, 158]
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Product1"
	  Ports			  [2, 1]
	  Position		  [240, 32, 270, 63]
	  Orientation		  "left"
	  ShowName		  off
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [125, 280, 145, 300]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	  Port {
	    PortNumber		    1
	    Name		    "total H2 in"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum1"
	  Ports			  [3, 1]
	  Position		  [535, 165, 555, 185]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "-+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum2"
	  Ports			  [3, 1]
	  Position		  [220, 135, 240, 155]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "+++"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Reference
	  Name			  "in"
	  Ports			  [2, 1]
	  Position		  [350, 249, 450, 291]
	  SourceBlock		  "enthalpies/h(T,n)"
	  SourceType		  "SubSystem"
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  Port {
	    PortNumber		    1
	    Name		    "enthalpy in"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Constant
	  Name			  "nu"
	  Position		  [65, 125, 140, 145]
	  Value			  "[ -0.5 0 1 ]'"
	}
	Block {
	  BlockType		  Reference
	  Name			  "out"
	  Ports			  [2, 1]
	  Position		  [390, 124, 490, 166]
	  SourceBlock		  "enthalpies/h(T,n)"
	  SourceType		  "SubSystem"
	  ShowPortLabels	  on
	  SystemSampleTime	  "-1"
	  FunctionWithSeparateData off
	  RTWMemSecFuncInitTerm	  "Inherit from model"
	  RTWMemSecFuncExecute	  "Inherit from model"
	  RTWMemSecDataConstants  "Inherit from model"
	  RTWMemSecDataInternal	  "Inherit from model"
	  RTWMemSecDataParameters "Inherit from model"
	  Port {
	    PortNumber		    1
	    Name		    "enthalpy out"
	    RTWStorageClass	    "Auto"
	    DataLoggingNameMode	    "SignalName"
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "T"
	  Position		  [780, 183, 810, 197]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Integrator"
	  SrcPort		  1
	  Points		  [20, 0]
	  Branch {
	    DstBlock		    "T"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, -100; -270, 0]
	    Branch {
	      Points		      [0, 0]
	      Branch {
		Labels			[1, 0]
		Points			[-115, 0; 0, 45]
		DstBlock		"out"
		DstPort			1
	      }
	      Branch {
		Points			[0, 0]
		DstBlock		"Derivative"
		DstPort			1
	      }
	    }
	    Branch {
	      Points		      [55, 0; 0, -60]
	      DstBlock		      "Math\nFunction"
	      DstPort		      1
	    }
	  }
	}
	Line {
	  SrcBlock		  "Tstart"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Gain"
	  SrcPort		  1
	  DstBlock		  "Integrator"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "ir"
	  SrcPort		  1
	  DstBlock		  "A/2F"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "A/2F"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Q_H2c"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  Name			  "total H2 in"
	  Labels		  [0, 0]
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  Points		  [10, 0]
	  Branch {
	    DstBlock		    "Mux"
	    DstPort		    2
	  }
	  Branch {
	    Labels		    [1, 0]
	    DstBlock		    "Product"
	    DstPort		    2
	  }
	}
	Line {
	  SrcBlock		  "n_air "
	  SrcPort		  1
	  Points		  [15, 0]
	  Branch {
	    DstBlock		    "Mux"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "Sum2"
	    DstPort		    3
	  }
	}
	Line {
	  SrcBlock		  "Mux"
	  SrcPort		  1
	  DstBlock		  "in"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "T_0"
	  SrcPort		  1
	  DstBlock		  "in"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Sum1"
	  SrcPort		  1
	  DstBlock		  "Gain"
	  DstPort		  1
	}
	Line {
	  Name			  "enthalpy out"
	  Labels		  [0, 1]
	  SrcBlock		  "out"
	  SrcPort		  1
	  Points		  [50, 0]
	  DstBlock		  "Sum1"
	  DstPort		  1
	}
	Line {
	  Name			  "enthalpy in"
	  Labels		  [1, 1]
	  SrcBlock		  "in"
	  SrcPort		  1
	  Points		  [50, 0; 0, -95]
	  DstBlock		  "Sum1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product"
	  SrcPort		  1
	  DstBlock		  "Sum2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "nu"
	  SrcPort		  1
	  DstBlock		  "Product"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Mux1"
	  SrcPort		  1
	  DstBlock		  "out"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum2"
	  SrcPort		  1
	  DstBlock		  "Mux1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "No H2"
	  SrcPort		  1
	  DstBlock		  "Mux1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Math\nFunction"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Derivative"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "1/1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "1/1"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "x"
	  SrcPort		  1
	  DstBlock		  "Product1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Product1"
	  SrcPort		  1
	  Points		  [-5, 0]
	  DstBlock		  "Sum2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "P"
	  SrcPort		  1
	  DstBlock		  "Sum1"
	  DstPort		  3
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Temperature\nfeedback\ncontroller"
      Ports		      [3, 1]
      Position		      [355, 172, 415, 248]
      BackgroundColor	      "orange"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Temperature\nfeedback\ncontroller"
	Location		[270, 151, 691, 306]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "x0"
	  Position		  [245, 63, 275, 77]
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "r-y"
	  Position		  [20, 98, 50, 112]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Tr-T0"
	  Position		  [15, 33, 45, 47]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [2, 1]
	  Position		  [195, 66, 225, 119]
	  ShowName		  off
	  Inputs		  "/*"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide1"
	  Ports			  [2, 1]
	  Position		  [310, 56, 340, 109]
	  ShowName		  off
	  Inputs		  "**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "Kc"
	  Position		  [75, 88, 125, 122]
	  Gain			  "-C_cell/(tau_c+theta)"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "cp,air"
	  Position		  [85, 23, 135, 57]
	  Gain			  "c_air"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "n_air"
	  Position		  [365, 78, 395, 92]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "r-y"
	  SrcPort		  1
	  DstBlock		  "Kc"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Kc"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "x0"
	  SrcPort		  1
	  DstBlock		  "Divide1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Tr-T0"
	  SrcPort		  1
	  DstBlock		  "cp,air"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "cp,air"
	  SrcPort		  1
	  Points		  [25, 0; 0, 40]
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Divide1"
	  SrcPort		  1
	  DstBlock		  "n_air"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "Divide1"
	  DstPort		  2
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Temperature\nfeedforward\ncontroller"
      Ports		      [4, 1]
      Position		      [380, 377, 435, 448]
      BackgroundColor	      "orange"
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      FunctionWithSeparateData off
      MaskHideContents	      off
      System {
	Name			"Temperature\nfeedforward\ncontroller"
	Location		[591, 561, 1204, 772]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	TiledPaperMargins	[0.500000, 0.500000, 0.500000, 0.500000]
	TiledPageScale		1
	ShowPageBoundaries	off
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "x0"
	  Position		  [345, 48, 375, 62]
	  NamePlacement		  "alternate"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "ir"
	  Position		  [25, 68, 55, 82]
	  Port			  "2"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "Tr-T0"
	  Position		  [110, 153, 140, 167]
	  Port			  "3"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Inport
	  Name			  "P"
	  Position		  [30, 128, 60, 142]
	  Port			  "4"
	  IconDisplay		  "Port number"
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide"
	  Ports			  [2, 1]
	  Position		  [305, 51, 335, 104]
	  ShowName		  off
	  Inputs		  "*/"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide1"
	  Ports			  [2, 1]
	  Position		  [115, 36, 145, 89]
	  ShowName		  off
	  Inputs		  "**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Product
	  Name			  "Divide2"
	  Ports			  [2, 1]
	  Position		  [395, 41, 425, 94]
	  ShowName		  off
	  Inputs		  "**"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  OutScaling		  "2^-10"
	  RndMeth		  "Floor"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Constant
	  Name			  "E0(H)"
	  Position		  [55, 41, 85, 59]
	  NamePlacement		  "alternate"
	  Value			  "1.26"
	}
	Block {
	  BlockType		  Gain
	  Name			  "Kc"
	  Position		  [170, 48, 220, 82]
	  Gain			  "A"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Sum
	  Name			  "Sum"
	  Ports			  [2, 1]
	  Position		  [255, 55, 275, 75]
	  ShowName		  off
	  IconShape		  "round"
	  Inputs		  "|+-"
	  InputSameDT		  off
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "cp,air"
	  Position		  [180, 143, 230, 177]
	  Gain			  "c_air"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Gain
	  Name			  "implementation\nerror"
	  Position		  [450, 53, 500, 87]
	  NamePlacement		  "alternate"
	  ParameterDataTypeMode	  "Inherit via internal rule"
	  OutDataTypeMode	  "Inherit via internal rule"
	  SaturateOnIntegerOverflow off
	}
	Block {
	  BlockType		  Outport
	  Name			  "n_air"
	  Position		  [545, 63, 575, 77]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "E0(H)"
	  SrcPort		  1
	  DstBlock		  "Divide1"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "ir"
	  SrcPort		  1
	  DstBlock		  "Divide1"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Divide1"
	  SrcPort		  1
	  DstBlock		  "Kc"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "P"
	  SrcPort		  1
	  Points		  [200, 0]
	  DstBlock		  "Sum"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Sum"
	  SrcPort		  1
	  DstBlock		  "Divide"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Tr-T0"
	  SrcPort		  1
	  DstBlock		  "cp,air"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "cp,air"
	  SrcPort		  1
	  Points		  [55, 0]
	  DstBlock		  "Divide"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Divide"
	  SrcPort		  1
	  DstBlock		  "Divide2"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "x0"
	  SrcPort		  1
	  DstBlock		  "Divide2"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Divide2"
	  SrcPort		  1
	  DstBlock		  "implementation\nerror"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Kc"
	  SrcPort		  1
	  DstBlock		  "Sum"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "implementation\nerror"
	  SrcPort		  1
	  DstBlock		  "n_air"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      Constant
      Name		      "Tref"
      Position		      [40, 196, 70, 224]
      BackgroundColor	      "lightBlue"
      Value		      "450"
    }
    Block {
      BlockType		      Constant
      Name		      "Tstart"
      Position		      [515, 376, 545, 404]
      BackgroundColor	      "lightBlue"
      Value		      "300"
    }
    Block {
      BlockType		      Scope
      Name		      "int H2"
      Ports		      [1]
      Position		      [500, 274, 530, 306]
      Orientation	      "left"
      BackgroundColor	      "cyan"
      Floating		      off
      Location		      [794, 631, 1277, 988]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "12000"
      YMin		      "0"
      YMax		      "300"
      SaveToWorkspace	      on
      SaveName		      "Tcell2"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Reference
      Name		      "ir"
      Ports		      [0, 1]
      Position		      [40, 26, 80, 64]
      BackgroundColor	      "lightBlue"
      SourceBlock	      "simulink/Sources/Repeating\nSequence"
      SourceType	      "Repeating table"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      rep_seq_t		      "nedc.t"
      rep_seq_y		      "nedc.ir"
    }
    Block {
      BlockType		      Scope
      Name		      "nair"
      Ports		      [1]
      Position		      [770, 189, 800, 221]
      BackgroundColor	      "cyan"
      NamePlacement	      "alternate"
      Floating		      off
      Location		      [496, 631, 979, 988]
      Open		      off
      NumInputPorts	      "1"
      ZoomMode		      "xonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "12000"
      YMin		      "0"
      YMax		      "3"
      SaveToWorkspace	      on
      SaveName		      "airflow"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Reference
      Name		      "power"
      Ports		      [0, 1]
      Position		      [275, 471, 315, 509]
      BackgroundColor	      "lightBlue"
      NamePlacement	      "alternate"
      SourceBlock	      "simulink/Sources/Repeating\nSequence"
      SourceType	      "Repeating table"
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      rep_seq_t		      "nedc.t"
      rep_seq_y		      "nedc.power"
    }
    Block {
      BlockType		      Scope
      Name		      "x"
      Ports		      [1]
      Position		      [965, 89, 995, 121]
      BackgroundColor	      "cyan"
      Floating		      off
      Location		      [440, 620, 924, 987]
      Open		      off
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "12000"
      YMin		      "2.77556e-17"
      YMax		      "0.8"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      Constant
      Name		      "xO2ref"
      Position		      [140, 56, 170, 84]
      BackgroundColor	      "lightBlue"
      Value		      ".15"
      VectorParams1D	      off
    }
    Line {
      SrcBlock		      "ir"
      SrcPort		      1
      Points		      [5, 0]
      Branch {
	Points			[100, 0]
	Branch {
	  Points		  [0, 10]
	  DstBlock		  "Composition\nfeedforward\ncontroller"
	  DstPort		  1
	}
	Branch {
	  DstBlock		  "Composition\nequations"
	  DstPort		  1
	}
      }
      Branch {
	Points			[0, 295; 135, 0]
	Branch {
	  Points		  [0, 65]
	  DstBlock		  "Temperature\nfeedforward\ncontroller"
	  DstPort		  2
	}
	Branch {
	  Points		  [490, 0]
	  Branch {
	    DstBlock		    "Temperature\nequations"
	    DstPort		    3
	  }
	  Branch {
	    Points		    [0, -35]
	    DstBlock		    "A/2F"
	    DstPort		    1
	  }
	}
      }
    }
    Line {
      SrcBlock		      "xO2ref"
      SrcPort		      1
      DstBlock		      "Composition\nfeedforward\ncontroller"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Composition\nfeedforward\ncontroller"
      SrcPort		      1
      Points		      [25, 0]
      DstBlock		      "Divide1"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Atmospheric\ncomposition"
      SrcPort		      1
      Points		      [70, 0]
      Branch {
	Points			[0, -50]
	DstBlock		"Composition\nfeedforward\ncontroller"
	DstPort			3
      }
      Branch {
	Points			[0, 0]
	Branch {
	  Points		  [225, 0]
	  Branch {
	    DstBlock		    "Composition\nequations"
	    DstPort		    4
	  }
	  Branch {
	    DstBlock		    "Divide1"
	    DstPort		    2
	  }
	  Branch {
	    Points		    [75, 0; 0, -65]
	    DstBlock		    "Burner (effect on x)"
	    DstPort		    1
	  }
	}
	Branch {
	  Points		  [0, 50]
	  Branch {
	    DstBlock		    "Temperature\nfeedback\ncontroller"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 205]
	    DstBlock		    "Temperature\nfeedforward\ncontroller"
	    DstPort		    1
	  }
	}
      }
    }
    Line {
      SrcBlock		      "Burner (effect on x)"
      SrcPort		      1
      DstBlock		      "Composition\nequations"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Burner (effect on x)"
      SrcPort		      2
      DstBlock		      "Composition\nequations"
      DstPort		      3
    }
    Line {
      SrcBlock		      "T_0"
      SrcPort		      1
      Points		      [20, 0]
      Branch {
	DstBlock		"Temperature\nequations"
	DstPort			4
      }
      Branch {
	DstBlock		"Sum2"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "Temperature\nequations"
      SrcPort		      1
      Points		      [5, 0]
      Branch {
	Points			[0, -200]
	DstBlock		"Composition\nequations"
	DstPort			5
      }
      Branch {
	DstBlock		"T"
	DstPort			1
      }
      Branch {
	Points			[0, 170]
	DstBlock		"Temperature\nMeasurement"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Tstart"
      SrcPort		      1
      DstBlock		      "Temperature\nequations"
      DstPort		      5
    }
    Line {
      SrcBlock		      "Composition\nequations"
      SrcPort		      1
      Points		      [15, 0]
      Branch {
	Points			[0, 380; -230, 0; 0, -45]
	DstBlock		"Temperature\nequations"
	DstPort			7
      }
      Branch {
	DstBlock		"x"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Divide1"
      SrcPort		      1
      Points		      [0, 5]
      DstBlock		      "MinMax"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Sum"
      SrcPort		      1
      DstBlock		      "Temperature\nfeedback\ncontroller"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Tref"
      SrcPort		      1
      Points		      [30, 0]
      Branch {
	DstBlock		"Sum"
	DstPort			1
      }
      Branch {
	Points			[0, 25]
	DstBlock		"Sum2"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Temperature\nMeasurement"
      SrcPort		      1
      Points		      [-285, 0]
      Branch {
	Points			[0, -305]
	DstBlock		"Burner\ncontroller"
	DstPort			2
      }
      Branch {
	Points			[-320, 0]
	DstBlock		"Sum"
	DstPort			2
      }
    }
    Line {
      SrcBlock		      "MinMax"
      SrcPort		      1
      DstBlock		      "Burner\ncontroller"
      DstPort		      1
    }
    Line {
      SrcBlock		      "power"
      SrcPort		      1
      Points		      [15, 0]
      Branch {
	Points			[0, -55]
	DstBlock		"Temperature\nfeedforward\ncontroller"
	DstPort			4
      }
      Branch {
	Points			[300, 0; 0, -75]
	DstBlock		"Temperature\nequations"
	DstPort			6
      }
    }
    Line {
      SrcBlock		      "Sum1"
      SrcPort		      1
      DstBlock		      "MinMax"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Sum2"
      SrcPort		      1
      Points		      [55, 0]
      Branch {
	DstBlock		"Temperature\nfeedback\ncontroller"
	DstPort			3
      }
      Branch {
	Points			[0, 185]
	DstBlock		"Temperature\nfeedforward\ncontroller"
	DstPort			3
      }
    }
    Line {
      SrcBlock		      "Temperature\nfeedback\ncontroller"
      SrcPort		      1
      DstBlock		      "Sum1"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Temperature\nfeedforward\ncontroller"
      SrcPort		      1
      Points		      [15, 0]
      DstBlock		      "Sum1"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Burner\ncontroller"
      SrcPort		      2
      Points		      [70, 0]
      Branch {
	Points			[0, 0]
	Branch {
	  Points		  [25, 0; 0, 85]
	  DstBlock		  "Temperature\nequations"
	  DstPort		  2
	}
	Branch {
	  Points		  [0, 45]
	  DstBlock		  "Mux"
	  DstPort		  1
	}
      }
      Branch {
	DstBlock		"Burner (effect on x)"
	DstPort			3
      }
    }
    Line {
      SrcBlock		      "Burner\ncontroller"
      SrcPort		      1
      Points		      [40, 0]
      Branch {
	Points			[75, 0]
	Branch {
	  Points		  [0, 85]
	  DstBlock		  "Temperature\nequations"
	  DstPort		  1
	}
	Branch {
	  DstBlock		  "nair"
	  DstPort		  1
	}
      }
      Branch {
	DstBlock		"Sum of\nElements"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "A/2F"
      SrcPort		      1
      DstBlock		      "Mux"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Sum of\nElements"
      SrcPort		      1
      Points		      [0, -5]
      DstBlock		      "Burner (effect on x)"
      DstPort		      2
    }
    Line {
      SrcBlock		      "Mux"
      SrcPort		      1
      DstBlock		      "Integrator"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Integrator"
      SrcPort		      1
      DstBlock		      "int H2"
      DstPort		      1
    }
  }
}










FC++-1.0/matlab/drive/Makefile.am


## Process this file with automake to produce Makefile.in

EXTRA_DIST = approx.m ECE.m EUDC.m FTP72.m FTP75.m JP_10_15_MODE.m \
		NEDC.m noiseSim.mdl NYCC.m PID_controllers.mdl powerProfile.m \
		randomV.mdl SFTPSC03.m SFTPUS06.m











FC++-1.0/matlab/drive/Makefile.in


# Makefile.in generated by automake 1.10 from Makefile.am.
# @configure_input@

# Copyright (C) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
# 2003, 2004, 2005, 2006  Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.

@SET_MAKE@
VPATH = @srcdir@
pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@
am__cd = CDPATH="$${ZSH_VERSION+.}$(PATH_SEPARATOR)" && cd
install_sh_DATA = $(install_sh) -c -m 644
install_sh_PROGRAM = $(install_sh) -c
install_sh_SCRIPT = $(install_sh) -c
INSTALL_HEADER = $(INSTALL_DATA)
transform = $(program_transform_name)
NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
build_triplet = @build@
host_triplet = @host@
subdir = matlab/drive
DIST_COMMON = $(srcdir)/Makefile.am $(srcdir)/Makefile.in
ACLOCAL_M4 = $(top_srcdir)/aclocal.m4
am__aclocal_m4_deps = $(top_srcdir)/configure.ac
am__configure_deps = $(am__aclocal_m4_deps) $(CONFIGURE_DEPENDENCIES) \
	$(ACLOCAL_M4)
mkinstalldirs = $(install_sh) -d
CONFIG_HEADER = $(top_builddir)/config.h
CONFIG_CLEAN_FILES =
SOURCES =
DIST_SOURCES =
DISTFILES = $(DIST_COMMON) $(DIST_SOURCES) $(TEXINFOS) $(EXTRA_DIST)
ACLOCAL = @ACLOCAL@
AMTAR = @AMTAR@
AR = @AR@
AUTOCONF = @AUTOCONF@
AUTOHEADER = @AUTOHEADER@
AUTOMAKE = @AUTOMAKE@
AWK = @AWK@
CC = @CC@
CCDEPMODE = @CCDEPMODE@
CFLAGS = @CFLAGS@
CPP = @CPP@
CPPFLAGS = @CPPFLAGS@
CXX = @CXX@
CXXCPP = @CXXCPP@
CXXDEPMODE = @CXXDEPMODE@
CXXFLAGS = @CXXFLAGS@
CYGPATH_W = @CYGPATH_W@
DEFS = @DEFS@
DEPDIR = @DEPDIR@
ECHO = @ECHO@
ECHO_C = @ECHO_C@
ECHO_N = @ECHO_N@
ECHO_T = @ECHO_T@
EGREP = @EGREP@
EXEEXT = @EXEEXT@
F77 = @F77@
FFLAGS = @FFLAGS@
GREP = @GREP@
GSL_CFLAGS = @GSL_CFLAGS@
GSL_CONFIG = @GSL_CONFIG@
GSL_LIBS = @GSL_LIBS@
INSTALL = @INSTALL@
INSTALL_DATA = @INSTALL_DATA@
INSTALL_PROGRAM = @INSTALL_PROGRAM@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
INSTALL_STRIP_PROGRAM = @INSTALL_STRIP_PROGRAM@
LDFLAGS = @LDFLAGS@
LIBOBJS = @LIBOBJS@
LIBS = @LIBS@
LIBTOOL = @LIBTOOL@
LN_S = @LN_S@
LTLIBOBJS = @LTLIBOBJS@
MAKEINFO = @MAKEINFO@
MKDIR_P = @MKDIR_P@
MKOCTFILE = @MKOCTFILE@
OBJEXT = @OBJEXT@
PACKAGE = @PACKAGE@
PACKAGE_BUGREPORT = @PACKAGE_BUGREPORT@
PACKAGE_NAME = @PACKAGE_NAME@
PACKAGE_STRING = @PACKAGE_STRING@
PACKAGE_TARNAME = @PACKAGE_TARNAME@
PACKAGE_VERSION = @PACKAGE_VERSION@
PATH_SEPARATOR = @PATH_SEPARATOR@
RANLIB = @RANLIB@
SET_MAKE = @SET_MAKE@
SHELL = @SHELL@
STRIP = @STRIP@
VERSION = @VERSION@
abs_builddir = @abs_builddir@
abs_srcdir = @abs_srcdir@
abs_top_builddir = @abs_top_builddir@
abs_top_srcdir = @abs_top_srcdir@
ac_ct_CC = @ac_ct_CC@
ac_ct_CXX = @ac_ct_CXX@
ac_ct_F77 = @ac_ct_F77@
am__include = @am__include@
am__leading_dot = @am__leading_dot@
am__quote = @am__quote@
am__tar = @am__tar@
am__untar = @am__untar@
bindir = @bindir@
build = @build@
build_alias = @build_alias@
build_cpu = @build_cpu@
build_os = @build_os@
build_vendor = @build_vendor@
builddir = @builddir@
datadir = @datadir@
datarootdir = @datarootdir@
docdir = @docdir@
dvidir = @dvidir@
exec_prefix = @exec_prefix@
host = @host@
host_alias = @host_alias@
host_cpu = @host_cpu@
host_os = @host_os@
host_vendor = @host_vendor@
htmldir = @htmldir@
includedir = @includedir@
infodir = @infodir@
install_sh = @install_sh@
libdir = @libdir@
libexecdir = @libexecdir@
localedir = @localedir@
localstatedir = @localstatedir@
mandir = @mandir@
mkdir_p = @mkdir_p@
oldincludedir = @oldincludedir@
pdfdir = @pdfdir@
prefix = @prefix@
program_transform_name = @program_transform_name@
psdir = @psdir@
sbindir = @sbindir@
sharedstatedir = @sharedstatedir@
srcdir = @srcdir@
sysconfdir = @sysconfdir@
target_alias = @target_alias@
top_builddir = @top_builddir@
top_srcdir = @top_srcdir@
EXTRA_DIST = approx.m ECE.m EUDC.m FTP72.m FTP75.m JP_10_15_MODE.m \
		NEDC.m noiseSim.mdl NYCC.m PID_controllers.mdl powerProfile.m \
		randomV.mdl SFTPSC03.m SFTPUS06.m

all: all-am

.SUFFIXES:
$(srcdir)/Makefile.in:  $(srcdir)/Makefile.am  $(am__configure_deps)
	@for dep in $?; do \
	  case '$(am__configure_deps)' in \
	    *$$dep*) \
	      cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh \
		&& exit 0; \
	      exit 1;; \
	  esac; \
	done; \
	echo ' cd $(top_srcdir) && $(AUTOMAKE) --gnu  matlab/drive/Makefile'; \
	cd $(top_srcdir) && \
	  $(AUTOMAKE) --gnu  matlab/drive/Makefile
.PRECIOUS: Makefile
Makefile: $(srcdir)/Makefile.in $(top_builddir)/config.status
	@case '$?' in \
	  *config.status*) \
	    cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh;; \
	  *) \
	    echo ' cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe)'; \
	    cd $(top_builddir) && $(SHELL) ./config.status $(subdir)/$@ $(am__depfiles_maybe);; \
	esac;

$(top_builddir)/config.status: $(top_srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

$(top_srcdir)/configure:  $(am__configure_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh
$(ACLOCAL_M4):  $(am__aclocal_m4_deps)
	cd $(top_builddir) && $(MAKE) $(AM_MAKEFLAGS) am--refresh

mostlyclean-libtool:
	-rm -f *.lo

clean-libtool:
	-rm -rf .libs _libs
tags: TAGS
TAGS:

ctags: CTAGS
CTAGS:


distdir: $(DISTFILES)
	@srcdirstrip=`echo "$(srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	topsrcdirstrip=`echo "$(top_srcdir)" | sed 's/[].[^$$\\*]/\\\\&/g'`; \
	list='$(DISTFILES)'; \
	  dist_files=`for file in $$list; do echo $$file; done | \
	  sed -e "s|^$$srcdirstrip/||;t" \
	      -e "s|^$$topsrcdirstrip/|$(top_builddir)/|;t"`; \
	case $$dist_files in \
	  */*) $(MKDIR_P) `echo "$$dist_files" | \
			   sed '/\//!d;s|^|$(distdir)/|;s,/[^/]*$$,,' | \
			   sort -u` ;; \
	esac; \
	for file in $$dist_files; do \
	  if test -f $$file || test -d $$file; then d=.; else d=$(srcdir); fi; \
	  if test -d $$d/$$file; then \
	    dir=`echo "/$$file" | sed -e 's,/[^/]*$$,,'`; \
	    if test -d $(srcdir)/$$file && test $$d != $(srcdir); then \
	      cp -pR $(srcdir)/$$file $(distdir)$$dir || exit 1; \
	    fi; \
	    cp -pR $$d/$$file $(distdir)$$dir || exit 1; \
	  else \
	    test -f $(distdir)/$$file \
	    || cp -p $$d/$$file $(distdir)/$$file \
	    || exit 1; \
	  fi; \
	done
check-am: all-am
check: check-am
all-am: Makefile
installdirs:
install: install-am
install-exec: install-exec-am
install-data: install-data-am
uninstall: uninstall-am

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am

installcheck: installcheck-am
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) INSTALL_PROGRAM="$(INSTALL_STRIP_PROGRAM)" \
	  install_sh_PROGRAM="$(INSTALL_STRIP_PROGRAM)" INSTALL_STRIP_FLAG=-s \
	  `test -z '$(STRIP)' || \
	    echo "INSTALL_PROGRAM_ENV=STRIPPROG='$(STRIP)'"` install
mostlyclean-generic:

clean-generic:

distclean-generic:
	-test -z "$(CONFIG_CLEAN_FILES)" || rm -f $(CONFIG_CLEAN_FILES)

maintainer-clean-generic:
	@echo "This command is intended for maintainers to use"
	@echo "it deletes files that may require special tools to rebuild."
clean: clean-am

clean-am: clean-generic clean-libtool mostlyclean-am

distclean: distclean-am
	-rm -f Makefile
distclean-am: clean-am distclean-generic

dvi: dvi-am

dvi-am:

html: html-am

info: info-am

info-am:

install-data-am:

install-dvi: install-dvi-am

install-exec-am:

install-html: install-html-am

install-info: install-info-am

install-man:

install-pdf: install-pdf-am

install-ps: install-ps-am

installcheck-am:

maintainer-clean: maintainer-clean-am
	-rm -f Makefile
maintainer-clean-am: distclean-am maintainer-clean-generic

mostlyclean: mostlyclean-am

mostlyclean-am: mostlyclean-generic mostlyclean-libtool

pdf: pdf-am

pdf-am:

ps: ps-am

ps-am:

uninstall-am:

.MAKE: install-am install-strip

.PHONY: all all-am check check-am clean clean-generic clean-libtool \
	distclean distclean-generic distclean-libtool distdir dvi \
	dvi-am html html-am info info-am install install-am \
	install-data install-data-am install-dvi install-dvi-am \
	install-exec install-exec-am install-html install-html-am \
	install-info install-info-am install-man install-pdf \
	install-pdf-am install-ps install-ps-am install-strip \
	installcheck installcheck-am installdirs maintainer-clean \
	maintainer-clean-generic mostlyclean mostlyclean-generic \
	mostlyclean-libtool pdf pdf-am ps ps-am uninstall uninstall-am

# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










FC++-1.0/matlab/drive/approx.m


NEDC ;

cycle = powerProfile( nedc ) ;

w = 10.^[-3:0.1:1]' ;
V = 1/3 * ( i*w + 0.01 ) ./ ( i*w .* (i*w+0.5) ) .* ( 881.5 * (i*w).^2 + 1376.3*i*w +995.1 ) ./ ( 864.9114 * (i*w).^2 + 101.742 * i*w +1 ) ;

F = V .* ( i*w ./ ( i*w + 0.01 ) ) .* ( 555.2 * (i*w).^2 + 102.8 * i*w + 0.9037 ) ./ ( (i*w).^3 + 2.463 * (i*w).^2 + 1.401 * i*w + 0.02101 ) ; 

% Plotting section
subplot( 2,2,1 )
loglog( cycle.v_w, abs( cycle.v_fou ), w, abs( V ) )
legend('Data','Approximation',3)
xlabel('Frequency, rad/s')
grid
title('Absolute value of the FFT of velocity in the NEDC')

subplot( 2,2,3 )
semilogx( cycle.v_w, angle( cycle.v_fou )*180/pi, w, angle(V)*180/pi )
xlabel('Frequency, rad/s')
grid
axis([min(w), max(w), -180 +180])
title('Argument of the FFT of velocity in the NEDC')

subplot( 2,2,2 )
loglog( cycle.F_w, abs( cycle.F_fou ), w, abs( F ) )
xlabel('Frequency, rad/s')
grid
title('Absolute value of the FFT of force in the NEDC')


subplot( 2,2,4 )
semilogx( cycle.F_w, angle( cycle.F_fou )*180/pi, w, angle( F )*180/pi )
xlabel('Frequency, rad/s')
grid
axis([min(w), max(w), -180 +180])
title('Argument of the FFT of force in the NEDC')










FC++-1.0/matlab/drive/ECE.m


% ECE 15
%
% ECE Urban Driving Cycle, simulating city driving.
%
% The ECE cycle is an urban driving cycle, also known
% as UDC. It was devised to represent city driving
% conditions, e.g. in Paris or Rome. It is characterized
% by low vehicle speed, low engine load, and low exhaust
% gas temperature.

ece.t = [
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
] ;

ece.v = [0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8
7.5
11.3
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
12.0
9.0
6.0
3.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.7
5.3
8.0
10.7
13.3
16.0
18.7
21.3
24.0
26.7
29.3
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
32.0
29.1
26.2
23.3
20.4
17.5
14.5
11.6
8.7
5.8
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.9
3.8
5.8
7.7
9.6
11.5
13.5
15.4
17.3
19.2
21.2
23.4
25.0
26.9
28.8
30.8
32.7
34.6
36.5
38.5
40.4
42.3
44.2
46.2
48.1
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
48.1
46.2
44.4
42.5
40.6
38.8
36.9
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
35.0
32.1
29.2
26.2
23.3
20.4
17.5
14.6
11.7
8.7
5.8
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
] ;









FC++-1.0/matlab/drive/EUDC.m


% EUDC
%
% Extra Urban Driving Cycle (EUDC),
% simulating highway driving conditions
%
% The EUDC (Extra Urban Driving Cycle) segment has been
% added after the fourth ECE cycle to account for more
% aggressive, high speed driving modes. The maximum speed
% of the EUDC cycle is 120 km/h.

eudc.t = [
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
] ;

eudc.v = [
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.0
6.0
9.0
12.0
15.0
15.0
15.0
17.2
19.4
21.7
23.9
26.1
28.3
30.6
32.8
35.0
35.0
35.0
36.9
38.8
40.6
42.5
44.4
46.3
48.1
50.0
50.0
50.0
51.5
53.1
54.6
56.2
57.7
59.2
60.8
62.3
63.8
65.4
66.9
68.5
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
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88.0
88.9
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97.5
95.0
92.5
90.0
87.5
85.0
82.5
80.0
76.3
72.5
68.8
65.0
61.3
57.5
53.8
50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
] ;









FC++-1.0/matlab/drive/FTP72.m


% Urban Dynamometer Driving Schedule (FTP72)
%
% A transient test cycle for cars and light duty trucks
% performed on a chassis dynamometer.
% Simulates a urban route with frequent stops.
%
%
% The U.S. FTP-72 (Federal Test Procedure) cycle is also 
% called Urban Dynamometer Driving Schedule (UDDS) or LA-4
% cycle [CFR 40, 86, App.I]. The same engine driving cycle
% is known in Sweden as A10 or CVS (Constant Volume Sampler)
% cycle and in Australia as the ADR 27 (Australian Design
% Rules) cycle. This cycle should not be confused with the
% UDDS schedule for heavy-duty vehicles.
%
% The cycle simulates a urban route of 12.07 km (7.5 mi)
% with frequent stops. The maximum speed is 91.2 km/h
% (56.7 mi/h) and the average speed is 31.5 km/h (19.6 mi/h).
%
% The cycle consists of two phases: (1) 505s (5.78 km at
% 41.2 km average speed) and (2) 864s. The first phase begins
% with cold start. The two phases are separated by stopping
% the engine for 10 minutes. In the U.S. a weighting factors
% of 0.43 and 0.57 are applied to the first and second phase,
% respectively. In Sweden both phases have the same weighting
% factors. Emissions are expressed in g/mile or g/km.
%
% ATTENTION: speed units converted in kilometers per hour.
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22.0
23.2
25.0
26.5
27.5
28.0
28.3
28.9
28.9
28.9
28.8
28.5
28.3
28.3
28.3
28.2
27.6
27.5
27.5
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27.5
27.6
28.0
28.5
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31.0
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33.0
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33.6
34.0
34.3
34.2
34.0
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33.9
33.6
33.1
33.0
32.5
32.0
31.9
31.6
31.5
30.6
30.0
29.9
29.9
29.9
29.9
29.6
29.5
29.5
29.3
28.9
28.2
27.7
27.0
25.5
23.7
22.0
20.5
19.2
19.2
20.1
20.9
21.4
22.0
22.6
23.2
24.0
25.0
26.0
26.6
26.6
26.8
27.0
27.2
27.8
28.1
28.8
28.9
29.0
29.1
29.0
28.1
27.5
27.0
25.8
25.0
24.5
24.8
25.1
25.5
25.7
26.2
26.9
27.5
27.8
28.4
29.0
29.2
29.1
29.0
28.9
28.5
28.1
28.0
28.0
27.6
27.2
26.6
27.0
27.5
27.8
28.0
27.8
28.0
28.0
28.0
27.7
27.4
26.9
26.6
26.5
26.5
26.5
26.3
26.2
26.2
25.9
25.6
25.6
25.9
25.8
25.5
24.6
23.5
22.2
21.6
21.6
21.7
22.6
23.4
24.0
24.2
24.4
24.9
25.1
25.2
25.3
25.5
25.2
25.0
25.0
25.0
24.7
24.5
24.3
24.3
24.5
25.0
25.0
24.6
24.6
24.1
24.5
25.1
25.6
25.1
24.0
22.0
20.1
16.9
13.6
10.3
7.0
3.7
0.4
0.0
0.0
0.0
2.0
5.3
8.6
11.9
15.2
17.5
18.6
20.0
21.1
22.0
23.0
24.5
26.3
27.5
28.1
28.4
28.5
28.5
28.5
27.7
27.5
27.2
26.8
26.5
26.0
25.7
25.2
24.0
22.0
21.5
21.5
21.8
22.5
23.0
22.8
22.8
23.0
22.7
22.7
22.7
23.5
24.0
24.6
24.8
25.1
25.5
25.6
25.5
25.0
24.1
23.7
23.2
22.9
22.5
22.0
21.6
20.5
17.5
14.2
10.9
7.6
4.3
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2
4.0
7.3
10.6
13.9
17.0
18.5
20.0
21.8
23.0
24.0
24.8
25.6
26.5
26.8
27.4
27.9
28.3
28.0
27.5
27.0
27.0
26.3
24.5
22.5
21.5
20.6
18.0
15.0
12.3
11.1
10.6
10.0
9.5
9.1
8.7
8.6
8.8
9.0
8.7
8.6
8.0
7.0
5.0
4.2
2.6
1.0
0.0
0.1
0.6
1.6
3.6
6.9
10.0
12.8
14.0
14.5
16.0
18.1
20.0
21.0
21.2
21.3
21.4
21.7
22.5
23.0
23.8
24.5
25.0
24.9
24.8
25.0
25.4
25.8
26.0
26.4
26.6
26.9
27.0
27.0
27.0
26.9
26.8
26.8
26.5
26.4
26.0
25.5
24.6
23.5
21.5
20.0
17.5
16.0
14.0
10.7
7.4
4.1
0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.1
5.4
8.7
12.0
15.3
18.6
21.1
23.0
23.5
23.0
22.5
20.0
16.7
13.4
10.1
6.8
3.5
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
1.5
3.5
6.5
9.8
12.0
12.9
13.0
12.6
12.8
13.1
13.1
14.0
15.5
17.0
18.6
19.7
21.0
21.5
21.8
21.8
21.5
21.2
21.5
21.8
22.0
21.9
21.7
21.5
21.5
21.4
20.1
19.5
19.2
19.6
19.8
20.0
19.5
17.5
15.5
13.0
10.0
8.0
6.0
4.0
2.5
0.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
1.0
1.0
1.0
1.0
1.6
3.0
4.0
5.0
6.3
8.0
10.0
10.5
9.5
8.5
7.6
8.8
11.0
14.0
17.0
19.5
21.0
21.8
22.2
23.0
23.6
24.1
24.5
24.5
24.0
23.5
23.5
23.5
23.5
23.5
23.5
24.0
24.1
24.5
24.7
25.0
25.4
25.6
25.7
26.0
26.2
27.0
27.8
28.3
29.0
29.1
29.0
28.0
24.7
21.4
18.1
14.8
11.5
8.2
4.9
1.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.5
4.8
8.1
11.4
13.2
15.1
16.8
18.3
19.5
20.3
21.3
21.9
22.1
22.4
22.0
21.6
21.1
20.5
20.0
19.6
18.5
17.5
16.5
15.5
14.0
11.0
8.0
5.2
2.5
0.0
0.0
0.0
] ;

ftp72.v=ftp72.v*1.609344 ;









FC++-1.0/matlab/drive/FTP75.m


% FTP-75
%
% A transient test cycle for cars and light duty trucks
% derived from the FTP-72.
% Used for emission certification testing of cars and
% light duty trucks in the USA.
%
% The FTP-75 (Federal Test Procedure) has been used for
% emission certification of light duty vehicles in the
% U.S. Effective model year 2000, vehicles have to be
% additionally tested on two Supplemental Federal Test
% Procedures (SFTP) designed to address shortcomings with
% the FTP-75 in the representation of (1) aggressive, high
% speed driving (US06), and (2) the use of air
% conditioning (SC03).
%
% The FTP-75 cycle is derived from the FTP-72 cycle by
% adding a third phase of 505s, identical to the first
% phase of FTP-72 but with a hot start. The third phase
% starts after the engine is stopped for 10 minutes. Thus,
% the entire FTP-75 cycle consists of the following segments:
%
%   1. cold start phase
%   2. transient phase
%   3. hot start phase.
%
% The following are basic parameters of the cycle:
%
%    * Distance traveled: 11.04 miles (17.77 km)
%    * Duration: 1874s
%    * Average speed: 21.2 mph (34.1 km/h).
%    
% The emissions from each phase are collected in a separate
% teflon bag, analyzed and expressed in g/mile (g/km). The
% weighting factors are 0.43 for the cold start, 1.0 for the
% transient phase and 0.57 for the hot start phase.
%
% The FTP-75 cycle is known in Australia as the ADR 37
% (Australian Design Rules) cycle.
%
% ATTENTION: speed units converted in kilometers per hour.

ftp75.t = [
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261
262
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] ;

ftp75.v = [
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30.1
30.4
30.7
30.7
30.5
30.4
30.3
30.4
30.8
30.4
29.9
29.5
29.8
30.3
30.7
30.9
31.0
30.9
30.4
29.8
29.9
30.2
30.7
31.2
31.8
32.2
32.4
32.2
31.7
28.6
25.3
22.0
18.7
15.4
12.1
8.8
5.5
2.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3
6.6
9.9
13.2
16.5
19.8
22.2
24.3
25.8
26.4
25.7
25.1
24.7
25.0
25.2
25.4
25.8
27.2
26.5
24.0
22.7
19.4
17.7
17.2
18.1
18.6
20.0
22.2
24.5
27.3
30.5
33.5
36.2
37.3
39.3
40.5
42.1
43.5
45.1
46.0
46.8
47.5
47.5
47.3
47.2
47.0
47.0
47.0
47.0
47.0
47.2
47.4
47.9
48.5
49.1
49.5
50.0
50.6
51.0
51.5
52.2
53.2
54.1
54.6
54.9
55.0
54.9
54.6
54.6
54.8
55.1
55.5
55.7
56.1
56.3
56.6
56.7
56.7
56.5
56.5
56.5
56.5
56.5
56.5
56.4
56.1
55.8
55.1
54.6
54.2
54.0
53.7
53.6
53.9
54.0
54.1
54.1
53.8
53.4
53.0
52.6
52.1
52.4
52.0
51.9
51.7
51.5
51.6
51.8
52.1
52.5
53.0
53.5
54.0
54.9
55.4
55.6
56.0
56.0
55.8
55.2
54.5
53.6
52.5
51.5
51.5
51.5
51.1
50.1
50.0
50.1
50.0
49.6
49.5
49.5
49.5
49.1
48.6
48.1
47.2
46.1
45.0
43.8
42.6
41.5
40.3
38.5
37.0
35.2
33.8
32.5
31.5
30.6
30.5
30.0
29.0
27.5
24.8
21.5
20.1
19.1
18.5
17.0
15.5
12.5
10.8
8.0
4.7
1.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
4.3
7.6
10.9
14.2
17.3
20.0
22.5
23.7
25.2
26.6
28.1
30.0
30.8
31.6
32.1
32.8
33.6
34.5
34.6
34.9
34.8
34.5
34.7
35.5
36.0
36.0
36.0
36.0
36.0
36.0
36.1
36.4
36.5
36.4
36.0
35.1
34.1
33.5
31.4
29.0
25.7
23.0
20.3
17.5
14.5
12.0
8.7
5.4
2.1
0.0
0.0
0.0
0.0
0.0
0.0
2.6
5.9
9.2
12.5
15.8
19.1
22.4
25.0
25.6
27.5
29.0
30.0
30.1
30.0
29.7
29.3
28.8
28.0
25.0
21.7
18.4
15.1
11.8
8.5
5.2
1.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3
6.6
9.9
13.2
16.5
19.8
23.1
26.4
27.8
29.1
31.5
33.0
33.6
34.8
35.1
35.6
36.1
36.0
36.1
36.2
36.0
35.7
36.0
36.0
35.6
35.5
35.4
35.2
35.2
35.2
35.2
35.2
35.2
35.0
35.1
35.2
35.5
35.2
35.0
35.0
35.0
34.8
34.6
34.5
33.5
32.0
30.1
28.0
25.5
22.5
19.8
16.5
13.2
10.3
7.2
4.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2
3.5
5.5
6.5
8.5
9.6
10.5
11.9
14.0
16.0
17.7
19.0
20.1
21.0
22.0
23.0
23.8
24.5
24.9
25.0
25.0
25.0
25.0
25.0
25.0
25.6
25.8
26.0
25.6
25.2
25.0
25.0
25.0
24.4
23.1
19.8
16.5
13.2
9.9
6.6
3.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3
6.6
9.9
13.0
14.6
16.0
17.0
17.0
17.0
17.5
17.7
17.7
17.5
17.0
16.9
16.6
17.0
17.1
17.0
16.6
16.5
16.5
16.6
17.0
17.6
18.5
19.2
20.2
21.0
21.1
21.2
21.6
22.0
22.4
22.5
22.5
22.5
22.7
23.7
25.1
26.0
26.5
27.0
26.1
22.8
19.5
16.2
12.9
9.6
6.3
3.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
4.5
7.8
10.2
12.5
14.0
15.3
17.5
19.6
21.0
22.2
23.3
24.5
25.3
25.6
26.0
26.1
26.2
26.2
26.4
26.5
26.5
26.0
25.5
23.6
21.4
18.5
16.4
14.5
11.6
8.7
5.8
3.5
2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.4
3.3
4.4
6.5
9.2
11.3
13.5
14.6
16.4
16.7
16.5
16.5
18.2
19.2
20.1
21.5
22.5
22.5
22.1
22.7
23.3
23.5
22.5
21.6
20.5
18.0
15.0
12.0
9.0
6.2
4.5
3.0
2.1
0.5
0.5
3.2
6.5
9.6
12.5
14.0
16.0
18.0
19.6
21.5
23.1
24.5
25.5
26.5
27.1
27.6
27.9
28.3
28.6
28.6
28.3
28.2
28.0
27.5
26.8
25.5
23.5
21.5
19.0
16.5
14.9
12.5
9.4
6.2
3.0
1.5
1.5
0.5
0.0
3.0
6.3
9.6
12.9
15.8
17.5
18.4
19.5
20.7
22.0
23.2
25.0
26.5
27.5
28.0
28.3
28.9
28.9
28.9
28.8
28.5
28.3
28.3
28.3
28.2
27.6
27.5
27.5
27.5
27.5
27.5
27.5
27.6
28.0
28.5
30.0
31.0
32.0
33.0
33.0
33.6
34.0
34.3
34.2
34.0
34.0
33.9
33.6
33.1
33.0
32.5
32.0
31.9
31.6
31.5
30.6
30.0
29.9
29.9
29.9
29.9
29.6
29.5
29.5
29.3
28.9
28.2
27.7
27.0
25.5
23.7
22.0
20.5
19.2
19.2
20.1
20.9
21.4
22.0
22.6
23.2
24.0
25.0
26.0
26.6
26.6
26.8
27.0
27.2
27.8
28.1
28.8
28.9
29.0
29.1
29.0
28.1
27.5
27.0
25.8
25.0
24.5
24.8
25.1
25.5
25.7
26.2
26.9
27.5
27.8
28.4
29.0
29.2
29.1
29.0
28.9
28.5
28.1
28.0
28.0
27.6
27.2
26.6
27.0
27.5
27.8
28.0
27.8
28.0
28.0
28.0
27.7
27.4
26.9
26.6
26.5
26.5
26.5
26.3
26.2
26.2
25.9
25.6
25.6
25.9
25.8
25.5
24.6
23.5
22.2
21.6
21.6
21.7
22.6
23.4
24.0
24.2
24.4
24.9
25.1
25.2
25.3
25.5
25.2
25.0
25.0
25.0
24.7
24.5
24.3
24.3
24.5
25.0
25.0
24.6
24.6
24.1
24.5
25.1
25.6
25.1
24.0
22.0
20.1
16.9
13.6
10.3
7.0
3.7
0.4
0.0
0.0
0.0
2.0
5.3
8.6
11.9
15.2
17.5
18.6
20.0
21.1
22.0
23.0
24.5
26.3
27.5
28.1
28.4
28.5
28.5
28.5
27.7
27.5
27.2
26.8
26.5
26.0
25.7
25.2
24.0
22.0
21.5
21.5
21.8
22.5
23.0
22.8
22.8
23.0
22.7
22.7
22.7
23.5
24.0
24.6
24.8
25.1
25.5
25.6
25.5
25.0
24.1
23.7
23.2
22.9
22.5
22.0
21.6
20.5
17.5
14.2
10.9
7.6
4.3
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2
4.0
7.3
10.6
13.9
17.0
18.5
20.0
21.8
23.0
24.0
24.8
25.6
26.5
26.8
27.4
27.9
28.3
28.0
27.5
27.0
27.0
26.3
24.5
22.5
21.5
20.6
18.0
15.0
12.3
11.1
10.6
10.0
9.5
9.1
8.7
8.6
8.8
9.0
8.7
8.6
8.0
7.0
5.0
4.2
2.6
1.0
0.0
0.1
0.6
1.6
3.6
6.9
10.0
12.8
14.0
14.5
16.0
18.1
20.0
21.0
21.2
21.3
21.4
21.7
22.5
23.0
23.8
24.5
25.0
24.9
24.8
25.0
25.4
25.8
26.0
26.4
26.6
26.9
27.0
27.0
27.0
26.9
26.8
26.8
26.5
26.4
26.0
25.5
24.6
23.5
21.5
20.0
17.5
16.0
14.0
10.7
7.4
4.1
0.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.1
5.4
8.7
12.0
15.3
18.6
21.1
23.0
23.5
23.0
22.5
20.0
16.7
13.4
10.1
6.8
3.5
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
1.5
3.5
6.5
9.8
12.0
12.9
13.0
12.6
12.8
13.1
13.1
14.0
15.5
17.0
18.6
19.7
21.0
21.5
21.8
21.8
21.5
21.2
21.5
21.8
22.0
21.9
21.7
21.5
21.5
21.4
20.1
19.5
19.2
19.6
19.8
20.0
19.5
17.5
15.5
13.0
10.0
8.0
6.0
4.0
2.5
0.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
1.0
1.0
1.0
1.0
1.6
3.0
4.0
5.0
6.3
8.0
10.0
10.5
9.5
8.5
7.6
8.8
11.0
14.0
17.0
19.5
21.0
21.8
22.2
23.0
23.6
24.1
24.5
24.5
24.0
23.5
23.5
23.5
23.5
23.5
23.5
24.0
24.1
24.5
24.7
25.0
25.4
25.6
25.7
26.0
26.2
27.0
27.8
28.3
29.0
29.1
29.0
28.0
24.7
21.4
18.1
14.8
11.5
8.2
4.9
1.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.5
4.8
8.1
11.4
13.2
15.1
16.8
18.3
19.5
20.3
21.3
21.9
22.1
22.4
22.0
21.6
21.1
20.5
20.0
19.6
18.5
17.5
16.5
15.5
14.0
11.0
8.0
5.2
2.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.0
5.9
8.6
11.5
14.3
16.9
17.3
18.1
20.7
21.7
22.4
22.5
22.1
21.5
20.9
20.4
19.8
17.0
14.9
14.9
15.2
15.5
16.0
17.1
19.1
21.1
22.7
22.9
22.7
22.6
21.3
19.0
17.1
15.8
15.8
17.7
19.8
21.6
23.2
24.2
24.6
24.9
25.0
24.6
24.5
24.7
24.8
24.7
24.6
24.6
25.1
25.6
25.7
25.4
24.9
25.0
25.4
26.0
26.0
25.7
26.1
26.7
27.5
28.6
29.3
29.8
30.1
30.4
30.7
30.7
30.5
30.4
30.3
30.4
30.8
30.4
29.9
29.5
29.8
30.3
30.7
30.9
31.0
30.9
30.4
29.8
29.9
30.2
30.7
31.2
31.8
32.2
32.4
32.2
31.7
28.6
25.3
22.0
18.7
15.4
12.1
8.8
5.5
2.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3
6.6
9.9
13.2
16.5
19.8
22.2
24.3
25.8
26.4
25.7
25.1
24.7
25.0
25.2
25.4
25.8
27.2
26.5
24.0
22.7
19.4
17.7
17.2
18.1
18.6
20.0
22.2
24.5
27.3
30.5
33.5
36.2
37.3
39.3
40.5
42.1
43.5
45.1
46.0
46.8
47.5
47.5
47.3
47.2
47.0
47.0
47.0
47.0
47.0
47.2
47.4
47.9
48.5
49.1
49.5
50.0
50.6
51.0
51.5
52.2
53.2
54.1
54.6
54.9
55.0
54.9
54.6
54.6
54.8
55.1
55.5
55.7
56.1
56.3
56.6
56.7
56.7
56.5
56.5
56.5
56.5
56.5
56.5
56.4
56.1
55.8
55.1
54.6
54.2
54.0
53.7
53.6
53.9
54.0
54.1
54.1
53.8
53.4
53.0
52.6
52.1
52.4
52.0
51.9
51.7
51.5
51.6
51.8
52.1
52.5
53.0
53.5
54.0
54.9
55.4
55.6
56.0
56.0
55.8
55.2
54.5
53.6
52.5
51.5
51.5
51.5
51.1
50.1
50.0
50.1
50.0
49.6
49.5
49.5
49.5
49.1
48.6
48.1
47.2
46.1
45.0
43.8
42.6
41.5
40.3
38.5
37.0
35.2
33.8
32.5
31.5
30.6
30.5
30.0
29.0
27.5
24.8
21.5
20.1
19.1
18.5
17.0
15.5
12.5
10.8
8.0
4.7
1.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
4.3
7.6
10.9
14.2
17.3
20.0
22.5
23.7
25.2
26.6
28.1
30.0
30.8
31.6
32.1
32.8
33.6
34.5
34.6
34.9
34.8
34.5
34.7
35.5
36.0
36.0
36.0
36.0
36.0
36.0
36.1
36.4
36.5
36.4
36.0
35.1
34.1
33.5
31.4
29.0
25.7
23.0
20.3
17.5
14.5
12.0
8.7
5.4
2.1
0.0
0.0
0.0
0.0
0.0
0.0
2.6
5.9
9.2
12.5
15.8
19.1
22.4
25.0
25.6
27.5
29.0
30.0
30.1
30.0
29.7
29.3
28.8
28.0
25.0
21.7
18.4
15.1
11.8
8.5
5.2
1.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3
6.6
9.9
13.2
16.5
19.8
23.1
26.4
27.8
29.1
31.5
33.0
33.6
34.8
35.1
35.6
36.1
36.0
36.1
36.2
36.0
35.7
36.0
36.0
35.6
35.5
35.4
35.2
35.2
35.2
35.2
35.2
35.2
35.0
35.1
35.2
35.5
35.2
35.0
35.0
35.0
34.8
34.6
34.5
33.5
32.0
30.1
28.0
25.5
22.5
19.8
16.5
13.2
10.3
7.2
4.0
1.0
0.0
] ;

ftp75.v=ftp75.v*1.609344 ;









FC++-1.0/matlab/drive/JP_10_15_MODE.m


% JP 10-15 Mode (3 x 10-mode + 1 x 15-mode)
% 
% Urban driving cycle that is currently used in Japan
% for emission certification of light-duty vehicles.
%
% The 10-15 mode cycle is currently used in Japan for
% emission certification and fuel economy for light
% duty vehicles. It is derived from the 10 mode cycle
% by adding another 15-mode segment of a maximum speed
% of 70 km/h. Emissions are expressed in g/km [Japanese
% Industrial Safety and Health Association, JISHA 899,
% 1983].
%
% The entire cycle includes a sequence of a 15 minute
% warm-up at 60 km/h, idle test, 5 minute warm-up at
% 60 km/h, and one 15-mode segment, followed by three
% repetitions of 10-mode segments and one 15-mode segment.
% Emissions are measured over the last four segments
% (3×10-mode + 1×15-mode).
%
% The distance of the cycle is 4.16 km, average speed
% 22.7 km/h, duration 660 s (or 6.34 km, 25.6 km/h, 892 s,
% respectively, including the initial 15 mode segment).

jp_1015mode.t = [
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
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500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
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635
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657
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] ;

jp_1015mode.v = [
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
22.9
25.7
28.6
31.4
34.3
37.1
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
20.0
20.0
21.7
23.3
25.0
26.7
28.3
30.0
31.7
33.3
35.0
36.7
38.3
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
22.9
25.7
28.6
31.4
34.3
37.1
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
20.0
20.0
21.7
23.3
25.0
26.7
28.3
30.0
31.7
33.3
35.0
36.7
38.3
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
5.7
8.6
11.4
14.3
17.1
20.0
22.9
25.7
28.6
31.4
34.3
37.1
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
20.0
20.0
21.7
23.3
25.0
26.7
28.3
30.0
31.7
33.3
35.0
36.7
38.3
40.0
38.0
36.0
34.0
32.0
30.0
28.0
26.0
24.0
22.0
20.0
17.1
14.3
11.4
8.6
5.7
2.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.8
5.6
8.3
11.1
13.9
16.7
19.4
22.2
25.0
27.8
30.6
33.3
36.1
38.9
41.7
44.4
47.2
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
47.5
45.0
42.5
40.0
40.0
40.0
40.0
40.0
41.3
42.5
43.8
45.0
46.3
47.5
48.8
50.0
51.3
52.5
53.8
55.0
56.3
57.5
58.8
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.0
60.9
61.8
62.7
63.6
64.5
65.5
66.4
67.3
68.2
69.1
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
70.0
68.0
66.0
64.0
62.0
60.0
58.0
56.0
54.0
52.0
50.0
50.0
50.0
50.0
50.0
50.9
51.8
52.7
53.6
54.5
55.5
56.4
57.3
58.2
59.1
60.0
60.9
61.8
62.7
63.6
64.5
65.5
66.4
67.3
68.2
69.1
70.0
70.0
70.0
70.0
70.0
70.0
68.0
66.0
64.0
62.0
60.0
58.0
56.0
54.0
52.0
50.0
48.0
46.0
44.0
42.0
40.0
38.0
36.0
34.0
32.0
30.0
27.0
24.0
21.0
18.0
15.0
12.0
9.0
6.0
3.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
] ;









FC++-1.0/matlab/drive/NEDC.m


% NEDC
%
% New European Driving Cycle
%
% The ECE+EUDC test cycle is performed on a chassis
% dynamometer. The cycle—also known as the MVEG-A
% cycle—is used for emission certification of light
% duty vehicles in Europe [EEC Directive 90/C81/01].
%
% The entire cycle includes four ECE segments, repeated
% without interruption, followed by one EUDC segment.
% Before the test, the vehicle is allowed to soak for
% at least 6 hours at a test temperature of 20-30°C.
% It is then started and allowed to idle for 40s.
%
% Effective year 2000, that idling period has been
% eliminated, i.e., engine starts at 0s and the emission
% sampling begins at the same time. This modified
% cold-start procedure is also referred to as the New
% European Driving Cycle or NEDC.

ECE ;
EUDC ;

a = ece.t(end) ;

nedc.t = [ece.t ; ece.t+a ; ece.t+2*a ; ece.t+3*a ; eudc.t+4*a ] ;
nedc.v = [ece.v ; ece.v ; ece.v ; ece.v ; eudc.v ] ;









FC++-1.0/matlab/drive/noiseSim.mdl


Model {
  Name			  "noiseSim"
  Version		  6.4
  MdlSubVersion		  0
  GraphicalInterface {
    NumRootInports	    0
    NumRootOutports	    0
    ParameterArgumentNames  ""
    ComputedModelVersion    "1.36"
    NumModelReferences	    0
    NumTestPointedSignals   0
  }
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  DataTypeOverride	  "UseLocalSettings"
  MinMaxOverflowLogging	  "UseLocalSettings"
  MinMaxOverflowArchiveMode "Overwrite"
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  Created		  "Mon Mar 14 15:18:11 2005"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Tue Aug 29 13:19:59 2006"
  ModelVersionFormat	  "1.%<AutoIncrement:36>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  AccelSystemTargetFile	  "accel.tlc"
  AccelTemplateMakefile	  "accel_default_tmf"
  AccelMakeCommand	  "make_rtw"
  TryForcingSFcnDF	  off
  RecordCoverage	  off
  CovPath		  "/"
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeVarName	  "covCumulativeData"
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  BufferReuse		  on
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  Array {
    Type		    "Handle"
    Dimension		    1
    Simulink.ConfigSet {
      $ObjectID		      1
      Version		      "1.2.0"
      Array {
	Type			"Handle"
	Dimension		7
	Simulink.SolverCC {
	  $ObjectID		  2
	  Version		  "1.2.0"
	  StartTime		  "0.0"
	  StopTime		  "1200.0"
	  AbsTol		  "auto"
	  FixedStep		  "auto"
	  InitialStep		  "auto"
	  MaxNumMinSteps	  "-1"
	  MaxOrder		  5
	  ConsecutiveZCsStepRelTol "10*128*eps"
	  MaxConsecutiveZCs	  "1000"
	  ExtrapolationOrder	  4
	  NumberNewtonIterations  1
	  MaxStep		  "auto"
	  MinStep		  "auto"
	  MaxConsecutiveMinStep	  "1"
	  RelTol		  "1e-3"
	  SolverMode		  "Auto"
	  Solver		  "ode23s"
	  SolverName		  "ode23s"
	  ZeroCrossControl	  "UseLocalSettings"
	  AlgebraicLoopSolver	  "TrustRegion"
	  SolverResetMethod	  "Fast"
	  PositivePriorityOrder	  off
	  AutoInsertRateTranBlk	  off
	  SampleTimeConstraint	  "Unconstrained"
	  RateTranMode		  "Deterministic"
	}
	Simulink.DataIOCC {
	  $ObjectID		  3
	  Version		  "1.2.0"
	  Decimation		  "1"
	  ExternalInput		  "[t, u]"
	  FinalStateName	  "xFinal"
	  InitialState		  "xInitial"
	  LimitDataPoints	  on
	  MaxDataPoints		  "1000"
	  LoadExternalInput	  off
	  LoadInitialState	  off
	  SaveFinalState	  off
	  SaveFormat		  "Array"
	  SaveOutput		  on
	  SaveState		  off
	  SignalLogging		  on
	  InspectSignalLogs	  off
	  SaveTime		  on
	  StateSaveName		  "xout"
	  TimeSaveName		  "tout"
	  OutputSaveName	  "yout"
	  SignalLoggingName	  "logsout"
	  OutputOption		  "RefineOutputTimes"
	  OutputTimes		  "[]"
	  Refine		  "1"
	}
	Simulink.OptimizationCC {
	  $ObjectID		  4
	  Array {
	    Type		    "Cell"
	    Dimension		    5
	    Cell		    "ZeroExternalMemoryAtStartup"
	    Cell		    "ZeroInternalMemoryAtStartup"
	    Cell		    "InitFltsAndDblsToZero"
	    Cell		    "OptimizeModelRefInitCode"
	    Cell		    "NoFixptDivByZeroProtection"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  BlockReduction	  on
	  BooleanDataType	  on
	  ConditionallyExecuteInputs on
	  InlineParams		  off
	  InlineInvariantSignals  on
	  OptimizeBlockIOStorage  on
	  BufferReuse		  on
	  EnforceIntegerDowncast  on
	  ExpressionFolding	  on
	  FoldNonRolledExpr	  on
	  LocalBlockOutputs	  on
	  ParameterPooling	  on
	  RollThreshold		  5
	  SystemCodeInlineAuto	  off
	  StateBitsets		  off
	  DataBitsets		  off
	  UseTempVars		  off
	  ZeroExternalMemoryAtStartup on
	  ZeroInternalMemoryAtStartup on
	  InitFltsAndDblsToZero	  on
	  NoFixptDivByZeroProtection off
	  EfficientFloat2IntCast  off
	  OptimizeModelRefInitCode off
	  LifeSpan		  "inf"
	  BufferReusableBoundary  on
	}
	Simulink.DebuggingCC {
	  $ObjectID		  5
	  Version		  "1.2.0"
	  RTPrefix		  "error"
	  ConsistencyChecking	  "none"
	  ArrayBoundsChecking	  "none"
	  SignalInfNanChecking	  "none"
	  ReadBeforeWriteMsg	  "UseLocalSettings"
	  WriteAfterWriteMsg	  "UseLocalSettings"
	  WriteAfterReadMsg	  "UseLocalSettings"
	  AlgebraicLoopMsg	  "warning"
	  ArtificialAlgebraicLoopMsg "warning"
	  CheckSSInitialOutputMsg on
	  CheckExecutionContextPreStartOutputMsg off
	  CheckExecutionContextRuntimeOutputMsg	off
	  SignalResolutionControl "TryResolveAllWithWarning"
	  BlockPriorityViolationMsg "warning"
	  MinStepSizeMsg	  "warning"
	  MaxConsecutiveZCsMsg	  "error"
	  SolverPrmCheckMsg	  "warning"
	  InheritedTsInSrcMsg	  "warning"
	  DiscreteInheritContinuousMsg "warning"
	  MultiTaskDSMMsg	  "warning"
	  MultiTaskCondExecSysMsg "none"
	  MultiTaskRateTransMsg	  "error"
	  SingleTaskRateTransMsg  "none"
	  TasksWithSamePriorityMsg "warning"
	  SigSpecEnsureSampleTimeMsg "warning"
	  CheckMatrixSingularityMsg "none"
	  IntegerOverflowMsg	  "warning"
	  Int32ToFloatConvMsg	  "warning"
	  ParameterDowncastMsg	  "error"
	  ParameterOverflowMsg	  "error"
	  ParameterUnderflowMsg	  "none"
	  ParameterPrecisionLossMsg "warning"
	  UnderSpecifiedDataTypeMsg "none"
	  UnnecessaryDatatypeConvMsg "none"
	  VectorMatrixConversionMsg "none"
	  InvalidFcnCallConnMsg	  "error"
	  FcnCallInpInsideContextMsg "Use local settings"
	  SignalLabelMismatchMsg  "none"
	  UnconnectedInputMsg	  "warning"
	  UnconnectedOutputMsg	  "warning"
	  UnconnectedLineMsg	  "warning"
	  SFcnCompatibilityMsg	  "none"
	  UniqueDataStoreMsg	  "none"
	  BusObjectLabelMismatch  "warning"
	  RootOutportRequireBusObject "warning"
	  AssertControl		  "UseLocalSettings"
	  EnableOverflowDetection off
	  ModelReferenceIOMsg	  "none"
	  ModelReferenceVersionMismatchMessage "none"
	  ModelReferenceIOMismatchMessage "none"
	  ModelReferenceCSMismatchMessage "none"
	  ModelReferenceSimTargetVerbose off
	  UnknownTsInhSupMsg	  "warning"
	  ModelReferenceDataLoggingMessage "warning"
	  ModelReferenceSymbolNameMessage "warning"
	  ModelReferenceExtraNoncontSigs "error"
	  StrictBusMsg		  "None"
	}
	Simulink.HardwareCC {
	  $ObjectID		  6
	  Version		  "1.2.0"
	  ProdBitPerChar	  8
	  ProdBitPerShort	  16
	  ProdBitPerInt		  32
	  ProdBitPerLong	  32
	  ProdIntDivRoundTo	  "Undefined"
	  ProdEndianess		  "Unspecified"
	  ProdWordSize		  32
	  ProdShiftRightIntArith  on
	  ProdHWDeviceType	  "32-bit Generic"
	  TargetBitPerChar	  8
	  TargetBitPerShort	  16
	  TargetBitPerInt	  32
	  TargetBitPerLong	  32
	  TargetShiftRightIntArith on
	  TargetIntDivRoundTo	  "Undefined"
	  TargetEndianess	  "Unspecified"
	  TargetWordSize	  32
	  TargetTypeEmulationWarnSuppressLevel 0
	  TargetPreprocMaxBitsSint 32
	  TargetPreprocMaxBitsUint 32
	  TargetHWDeviceType	  "Specified"
	  TargetUnknown		  off
	  ProdEqTarget		  on
	}
	Simulink.ModelReferenceCC {
	  $ObjectID		  7
	  Version		  "1.2.0"
	  UpdateModelReferenceTargets "IfOutOfDateOrStructuralChange"
	  CheckModelReferenceTargetMessage "error"
	  ModelReferenceNumInstancesAllowed "Multi"
	  ModelReferencePassRootInputsByReference on
	  ModelReferenceMinAlgLoopOccurrences off
	}
	Simulink.RTWCC {
	  $BackupClass		  "Simulink.RTWCC"
	  $ObjectID		  8
	  Array {
	    Type		    "Cell"
	    Dimension		    1
	    Cell		    "IncludeHyperlinkInReport"
	    PropName		    "DisabledProps"
	  }
	  Version		  "1.2.0"
	  SystemTargetFile	  "grt.tlc"
	  GenCodeOnly		  off
	  MakeCommand		  "make_rtw"
	  GenerateMakefile	  on
	  TemplateMakefile	  "grt_default_tmf"
	  GenerateReport	  off
	  SaveLog		  off
	  RTWVerbose		  on
	  RetainRTWFile		  off
	  ProfileTLC		  off
	  TLCDebug		  off
	  TLCCoverage		  off
	  TLCAssert		  off
	  ProcessScriptMode	  "Default"
	  ConfigurationMode	  "Optimized"
	  ConfigAtBuild		  off
	  IncludeHyperlinkInReport off
	  LaunchReport		  off
	  TargetLang		  "C"
	  IncludeBusHierarchyInRTWFileBlockHierarchyMap	off
	  Array {
	    Type		    "Handle"
	    Dimension		    2
	    Simulink.CodeAppCC {
	      $ObjectID		      9
	      Array {
		Type			"Cell"
		Dimension		9
		Cell			"IgnoreCustomStorageClasses"
		Cell			"InsertBlockDesc"
		Cell			"SFDataObjDesc"
		Cell			"SimulinkDataObjDesc"
		Cell			"DefineNamingRule"
		Cell			"SignalNamingRule"
		Cell			"ParamNamingRule"
		Cell			"InlinedPrmAccess"
		Cell			"CustomSymbolStr"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      ForceParamTrailComments off
	      GenerateComments	      on
	      IgnoreCustomStorageClasses on
	      IncHierarchyInIds	      off
	      MaxIdLength	      31
	      PreserveName	      off
	      PreserveNameWithParent  off
	      ShowEliminatedStatement off
	      IncAutoGenComments      off
	      SimulinkDataObjDesc     off
	      SFDataObjDesc	      off
	      IncDataTypeInIds	      off
	      PrefixModelToSubsysFcnNames on
	      MangleLength	      1
	      CustomSymbolStrGlobalVar "$R$N$M"
	      CustomSymbolStrType     "$N$R$M"
	      CustomSymbolStrField    "$N$M"
	      CustomSymbolStrFcn      "$R$N$M$F"
	      CustomSymbolStrBlkIO    "rtb_$N$M"
	      CustomSymbolStrTmpVar   "$N$M"
	      CustomSymbolStrMacro    "$R$N$M"
	      DefineNamingRule	      "None"
	      ParamNamingRule	      "None"
	      SignalNamingRule	      "None"
	      InsertBlockDesc	      off
	      SimulinkBlockComments   on
	      EnableCustomComments    off
	      InlinedPrmAccess	      "Literals"
	      ReqsInCode	      off
	    }
	    Simulink.GRTTargetCC {
	      $BackupClass	      "Simulink.TargetCC"
	      $ObjectID		      10
	      Array {
		Type			"Cell"
		Dimension		12
		Cell			"IncludeMdlTerminateFcn"
		Cell			"CombineOutputUpdateFcns"
		Cell			"SuppressErrorStatus"
		Cell			"ERTCustomFileBanners"
		Cell			"GenerateSampleERTMain"
		Cell			"MultiInstanceERTCode"
		Cell			"PurelyIntegerCode"
		Cell			"SupportNonFinite"
		Cell			"SupportComplex"
		Cell			"SupportAbsoluteTime"
		Cell			"SupportContinuousTime"
		Cell			"SupportNonInlinedSFcns"
		PropName		"DisabledProps"
	      }
	      Version		      "1.2.0"
	      TargetFcnLib	      "ansi_tfl_tmw.mat"
	      TargetLibSuffix	      ""
	      TargetPreCompLibLocation ""
	      GenFloatMathFcnCalls    "ANSI_C"
	      UtilityFuncGeneration   "Auto"
	      GenerateFullHeader      on
	      GenerateSampleERTMain   off
	      GenerateTestInterfaces  off
	      IsPILTarget	      off
	      ModelReferenceCompliant on
	      IncludeMdlTerminateFcn  on
	      CombineOutputUpdateFcns off
	      SuppressErrorStatus     off
	      IncludeERTFirstTime     on
	      ERTFirstTimeCompliant   off
	      IncludeFileDelimiter    "Auto"
	      ERTCustomFileBanners    off
	      SupportAbsoluteTime     on
	      LogVarNameModifier      "rt_"
	      MatFileLogging	      on
	      MultiInstanceERTCode    off
	      SupportNonFinite	      on
	      SupportComplex	      on
	      PurelyIntegerCode	      off
	      SupportContinuousTime   on
	      SupportNonInlinedSFcns  on
	      ExtMode		      off
	      ExtModeStaticAlloc      off
	      ExtModeTesting	      off
	      ExtModeStaticAllocSize  1000000
	      ExtModeTransport	      0
	      ExtModeMexFile	      "ext_comm"
	      RTWCAPISignals	      off
	      RTWCAPIParams	      off
	      RTWCAPIStates	      off
	      GenerateASAP2	      off
	    }
	    PropName		    "Components"
	  }
	}
	PropName		"Components"
      }
      Name		      "Configuration"
      SimulationMode	      "normal"
      CurrentDlgPage	      "Solver"
    }
    PropName		    "ConfigurationSets"
  }
  Simulink.ConfigSet {
    $PropName		    "ActiveConfigurationSet"
    $ObjectID		    1
  }
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Abs
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      RandomNumber
      Mean		      "0"
      Variance		      "1"
      Seed		      "0"
      SampleTime	      "-1"
      VectorParams1D	      on
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Scope
      ModelBased	      off
      TickLabels	      "OneTimeTick"
      ZoomMode		      "on"
      Grid		      "on"
      TimeRange		      "auto"
      YMin		      "-5"
      YMax		      "5"
      SaveToWorkspace	      off
      SaveName		      "ScopeData"
      LimitDataPoints	      on
      MaxDataPoints	      "5000"
      Decimation	      "1"
      SampleInput	      off
      SampleTime	      "-1"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      TreatAsAtomicUnit	      off
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Monospaced"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "noiseSim"
    Location		    [34, 58, 897, 458]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    TiledPaperMargins	    [0.500000, 0.500000, 0.500000, 0.500000]
    TiledPageScale	    1
    ShowPageBoundaries	    off
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Abs
      Name		      "Abs1"
      Position		      [685, 180, 715, 210]
      ShowName		      off
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Reference
      Name		      "Band-Limited\nWhite Noise"
      Ports		      [0, 1]
      Position		      [35, 45, 65, 75]
      SourceBlock	      "simulink/Sources/Band-Limited\nWhite Noise"
      SourceType	      "Band-Limited White Noise."
      ShowPortLabels	      on
      SystemSampleTime	      "-1"
      FunctionWithSeparateData off
      RTWMemSecFuncInitTerm   "Inherit from model"
      RTWMemSecFuncExecute    "Inherit from model"
      RTWMemSecDataConstants  "Inherit from model"
      RTWMemSecDataInternal   "Inherit from model"
      RTWMemSecDataParameters "Inherit from model"
      Cov		      "[0.1]"
      Ts		      "0.1"
      seed		      "[353]"
      VectorParams1D	      on
    }
    Block {
      BlockType		      Scope
      Name		      "Dynamometer"
      Ports		      [1]
      Position		      [780, 179, 810, 211]
      Floating		      off
      Location		      [778, 603, 1275, 959]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "0"
      YMax		      "1400"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Gd"
      Position		      [455, 163, 625, 227]
      Numerator		      "[555.2 102.8 0.9037]"
      Denominator	      "[1 2.463 1.401 0.02101]"
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Removing high-\nfrequency noise,\nadding integr"
"ator"
      Position		      [120, 36, 230, 84]
      Zeros		      "[-0.01]"
      Poles		      "[-0.5 -0.001]"
      Gain		      "[1/4]"
    }
    Block {
      BlockType		      Saturate
      Name		      "Saturation"
      Position		      [460, 45, 490, 75]
      UpperLimit	      "inf"
      LowerLimit	      "0"
    }
    Block {
      BlockType		      TransferFcn
      Name		      "Speed TF"
      Position		      [255, 35, 420, 85]
      Numerator		      "[881.5 1376.3 995.1]"
      Denominator	      "[864.9114 101.742 1]"
    }
    Block {
      BlockType		      Saturate
      Name		      "Speed limit\n120 km/h"
      Position		      [645, 45, 675, 75]
      UpperLimit	      "120"
      LowerLimit	      "0"
    }
    Block {
      BlockType		      Scope
      Name		      "Tachymeter"
      Ports		      [1]
      Position		      [780, 44, 810, 76]
      Floating		      off
      Location		      [812, 59, 1274, 422]
      Open		      on
      NumInputPorts	      "1"
      ZoomMode		      "xonly"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      YMin		      "0"
      YMax		      "120"
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
      LimitDataPoints	      off
      SampleTime	      "0"
    }
    Block {
      BlockType		      ZeroPole
      Name		      "adding derivative\naction"
      Position		      [250, 171, 360, 219]
      Zeros		      "[-0.001]"
      Poles		      "[-0.01]"
    }
    Block {
      BlockType		      Gain
      Name		      "km/h"
      Position		      [515, 44, 565, 76]
      Gain		      "3.6"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      Gain
      Name		      "m/s"
      Position		      [125, 178, 195, 212]
      Gain		      "1/3.6"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Line {
      SrcBlock		      "Saturation"
      SrcPort		      1
      DstBlock		      "km/h"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Speed TF"
      SrcPort		      1
      DstBlock		      "Saturation"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Removing high-\nfrequency noise,\nadding integr"
"ator"
      SrcPort		      1
      DstBlock		      "Speed TF"
      DstPort		      1
    }
    Line {
      SrcBlock		      "km/h"
      SrcPort		      1
      Points		      [30, 0]
      Branch {
	DstBlock		"Speed limit\n120 km/h"
	DstPort			1
      }
      Branch {
	Points			[0, 80; -515, 0; 0, 55]
	DstBlock		"m/s"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Speed limit\n120 km/h"
      SrcPort		      1
      DstBlock		      "Tachymeter"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Gd"
      SrcPort		      1
      DstBlock		      "Abs1"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Abs1"
      SrcPort		      1
      DstBlock		      "Dynamometer"
      DstPort		      1
    }
    Line {
      SrcBlock		      "m/s"
      SrcPort		      1
      DstBlock		      "adding derivative\naction"
      DstPort		      1
    }
    Line {
      SrcBlock		      "adding derivative\naction"
      SrcPort		      1
      DstBlock		      "Gd"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Band-Limited\nWhite Noise"
      SrcPort		      1
      DstBlock		      "Removing high-\nfrequency noise,\nadding integr"
"ator"
      DstPort		      1
    }
  }
}
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% EPA New York City Cycle (NYCC)
% 
% EPA NYCC schedule simulating low speed city driving.
% 
% The EPA NYCC test has been developed for chassis
% dynamometer testing of light-duty vehicles (CFR 40,
% 86, App.I). The test simulates low speed urban
% driving with frequent stops.
%
% The following are basic parameters of the cycle:
%
%    * Duration: 598 seconds
%    * Distance: 1.18 miles = 1.89 km km
%    * Average speed: 7.1 mi/h = 11.4 km/h
%    * Maximum speed: 27.7 mi/h = 44.6 km/h
%
% ATTENTION: speed units converted in kilometers per hour.
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nycc.v=nycc.v*1.609344 ;
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Library {
  Name			  "PID_controllers"
  Version		  6.2
  MdlSubVersion		  0
  SavedCharacterEncoding  "UTF-8"
  SaveDefaultBlockParams  on
  SampleTimeColors	  off
  LibraryLinkDisplay	  "none"
  WideLines		  off
  ShowLineDimensions	  off
  ShowPortDataTypes	  off
  ShowLoopsOnError	  on
  IgnoreBidirectionalLines off
  ShowStorageClass	  off
  ShowTestPointIcons	  on
  ShowViewerIcons	  on
  SortedOrder		  off
  ExecutionContextIcon	  off
  ShowLinearizationAnnotations on
  CovSaveName		  "covdata"
  CovMetricSettings	  "dw"
  CovNameIncrementing	  off
  CovHtmlReporting	  on
  covSaveCumulativeToWorkspaceVar on
  CovSaveSingleToWorkspaceVar on
  CovCumulativeReport	  off
  CovReportOnPause	  on
  ScopeRefreshTime	  0.035000
  OverrideScopeRefreshTime on
  DisableAllScopes	  off
  BlockNameDataTip	  off
  BlockParametersDataTip  off
  BlockDescriptionStringDataTip	off
  ToolBar		  on
  StatusBar		  on
  BrowserShowLibraryLinks off
  BrowserLookUnderMasks	  off
  Created		  "Fri May 20 13:49:47 2005"
  Creator		  "zenith"
  UpdateHistory		  "UpdateHistoryNever"
  ModifiedByFormat	  "%<Auto>"
  LastModifiedBy	  "zenith"
  ModifiedDateFormat	  "%<Auto>"
  LastModifiedDate	  "Fri May 27 11:34:17 2005"
  ModelVersionFormat	  "1.%<AutoIncrement:6>"
  ConfigurationManager	  "None"
  LinearizationMsg	  "none"
  Profile		  off
  ParamWorkspaceSource	  "MATLABWorkspace"
  ExtModeBatchMode	  off
  ExtModeEnableFloating	  on
  ExtModeTrigType	  "manual"
  ExtModeTrigMode	  "normal"
  ExtModeTrigPort	  "1"
  ExtModeTrigElement	  "any"
  ExtModeTrigDuration	  1000
  ExtModeTrigDurationFloating "auto"
  ExtModeTrigHoldOff	  0
  ExtModeTrigDelay	  0
  ExtModeTrigDirection	  "rising"
  ExtModeTrigLevel	  0
  ExtModeArchiveMode	  "off"
  ExtModeAutoIncOneShot	  off
  ExtModeIncDirWhenArm	  off
  ExtModeAddSuffixToVar	  off
  ExtModeWriteAllDataToWs off
  ExtModeArmWhenConnect	  on
  ExtModeSkipDownloadWhenConnect off
  ExtModeLogAll		  on
  ExtModeAutoUpdateStatusClock off
  StrictBusMsg		  "None"
  ProdHWDeviceType	  "32-bit Generic"
  ShowModelReferenceBlockVersion off
  ShowModelReferenceBlockIO off
  BlockDefaults {
    Orientation		    "right"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    NamePlacement	    "normal"
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
    ShowName		    on
  }
  BlockParameterDefaults {
    Block {
      BlockType		      Abs
      SaturateOnIntegerOverflow	on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Clock
      DisplayTime	      off
    }
    Block {
      BlockType		      Constant
      Value		      "1"
      VectorParams1D	      on
      OutDataTypeMode	      "Inherit from 'Constant value'"
      OutDataType	      "sfix(16)"
      ConRadixGroup	      "Use specified scaling"
      OutScaling	      "2^0"
      SampleTime	      "inf"
    }
    Block {
      BlockType		      Demux
      Outputs		      "4"
      DisplayOption	      "none"
      BusSelectionMode	      off
    }
    Block {
      BlockType		      Derivative
      LinearizePole	      "inf"
    }
    Block {
      BlockType		      Gain
      Gain		      "1"
      Multiplication	      "Element-wise(K.*u)"
      ParameterDataTypeMode   "Same as input"
      ParameterDataType	      "sfix(16)"
      ParameterScalingMode    "Best Precision: Matrix-wise"
      ParameterScaling	      "2^0"
      OutDataTypeMode	      "Same as input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Inport
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      Interpolate	      on
    }
    Block {
      BlockType		      Math
      Operator		      "exp"
      OutputSignalType	      "auto"
      SampleTime	      "-1"
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
    }
    Block {
      BlockType		      Outport
      Port		      "1"
      UseBusObject	      off
      BusObject		      "BusObject"
      BusOutputAsStruct	      off
      PortDimensions	      "-1"
      SampleTime	      "-1"
      DataType		      "auto"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      SignalType	      "auto"
      SamplingMode	      "auto"
      OutputWhenDisabled      "held"
      InitialOutput	      "[]"
    }
    Block {
      BlockType		      Saturate
      UpperLimit	      "0.5"
      LowerLimit	      "-0.5"
      LinearizeAsGain	      on
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      "S-Function"
      FunctionName	      "system"
      SFunctionModules	      "''"
      PortCounts	      "[]"
    }
    Block {
      BlockType		      Signum
      ZeroCross		      on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      SubSystem
      ShowPortLabels	      on
      Permissions	      "ReadWrite"
      PermitHierarchicalResolution "All"
      SystemSampleTime	      "-1"
      RTWFcnNameOpts	      "Auto"
      RTWFileNameOpts	      "Auto"
      SimViewingDevice	      off
      DataTypeOverride	      "UseLocalSettings"
      MinMaxOverflowLogging   "UseLocalSettings"
    }
    Block {
      BlockType		      Sum
      IconShape		      "rectangular"
      Inputs		      "++"
      InputSameDT	      on
      OutDataTypeMode	      "Same as first input"
      OutDataType	      "sfix(16)"
      OutScaling	      "2^0"
      LockScale		      off
      RndMeth		      "Floor"
      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      Terminator
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
  }
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    Name		    "PID_controllers"
    Location		    [4, 702, 584, 962]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      SubSystem
      Name		      "Driving cycle"
      Ports		      [0, 2]
      Position		      [40, 129, 90, 171]
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Driving cycle"
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	PaperType		"A4"
	PaperUnits		"centimeters"
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	Block {
	  BlockType		  Clock
	  Name			  "Clock"
	  Position		  [35, 140, 85, 160]
	  DisplayTime		  on
	  Decimation		  "10"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant"
	  Position		  [35, 50, 85, 70]
	  ShowName		  off
	  Value			  "cycle.t"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant1"
	  Position		  [35, 79, 85, 101]
	  ShowName		  off
	  Value			  "cycle.v"
	}
	Block {
	  BlockType		  Constant
	  Name			  "Constant2"
	  Position		  [35, 109, 85, 131]
	  ShowName		  off
	  Value			  "cycle.F"
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Interpolazione\nlineare"
	  Ports			  [4, 2]
	  Position		  [190, 45, 365, 165]
	  ShowName		  off
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  MaskType		  "Stateflow"
	  MaskDescription	  "Embedded MATLAB block"
	  MaskDisplay		  "disp('interpolation');"
	  MaskSelfModifiable	  on
	  MaskIconFrame		  on
	  MaskIconOpaque	  off
	  MaskIconRotate	  "none"
	  MaskIconUnits		  "autoscale"
	  System {
	    Name		    "Interpolazione\nlineare"
	    Location		    [257, 457, 812, 717]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "t"
	      Position		      [20, 101, 40, 119]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "vd"
	      Position		      [20, 136, 40, 154]
	      Port		      "2"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "Fd"
	      Position		      [20, 171, 40, 189]
	      Port		      "3"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Inport
	      Name		      "currentime"
	      Position		      [20, 206, 40, 224]
	      Port		      "4"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Demux
	      Name		      " Demux "
	      Ports		      [1, 1]
	      Position		      [270, 205, 320, 245]
	      Outputs		      "1"
	    }
	    Block {
	      BlockType		      "S-Function"
	      Name		      " SFunction "
	      Tag		      "Stateflow S-Function PID_controllers 2"
	      Ports		      [4, 3]
	      Position		      [180, 102, 230, 203]
	      FunctionName	      "sf_sfun"
	      PortCounts	      "[4 3]"
	      Port {
		PortNumber		2
		Name			"v"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	      Port {
		PortNumber		3
		Name			"F"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Terminator
	      Name		      " Terminator "
	      Position		      [460, 216, 480, 234]
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "v"
	      Position		      [460, 101, 480, 119]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "F"
	      Position		      [460, 136, 480, 154]
	      Port		      "2"
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "currentime"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      4
	    }
	    Line {
	      SrcBlock		      "Fd"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      3
	    }
	    Line {
	      Name		      "F"
	      Labels		      [0, 0]
	      SrcBlock		      " SFunction "
	      SrcPort		      3
	      DstBlock		      "F"
	      DstPort		      1
	    }
	    Line {
	      Name		      "v"
	      Labels		      [0, 0]
	      SrcBlock		      " SFunction "
	      SrcPort		      2
	      DstBlock		      "v"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "vd"
	      SrcPort		      1
	      Points		      [120, 0]
	      DstBlock		      " SFunction "
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "t"
	      SrcPort		      1
	      DstBlock		      " SFunction "
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      " Demux "
	      SrcPort		      1
	      DstBlock		      " Terminator "
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      " SFunction "
	      SrcPort		      1
	      Points		      [20, 0]
	      DstBlock		      " Demux "
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "v"
	  Position		  [415, 68, 445, 82]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "F"
	  Position		  [420, 128, 450, 142]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "Constant2"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  3
	}
	Line {
	  SrcBlock		  "Constant"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Constant1"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  2
	}
	Line {
	  SrcBlock		  "Interpolazione\nlineare"
	  SrcPort		  1
	  DstBlock		  "v"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Clock"
	  SrcPort		  1
	  DstBlock		  "Interpolazione\nlineare"
	  DstPort		  4
	}
	Line {
	  SrcBlock		  "Interpolazione\nlineare"
	  SrcPort		  2
	  DstBlock		  "F"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      SubSystem
      Name		      "Filter for random\ngeneration"
      Ports		      [1, 2]
      Position		      [170, 129, 220, 171]
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Filter for random\ngeneration"
	Location		[159, 516, 657, 816]
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	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "d"
	  Position		  [100, 58, 130, 72]
	  Port			  "1"
	  IconDisplay		  "Port number"
	  LatchInput		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Gd"
	  Ports			  [1, 1]
	  Position		  [205, 44, 255, 86]
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  System {
	    Name		    "Gd"
	    Location		    [207, 533, 1112, 818]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "d"
	      Position		      [45, 68, 75, 82]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Abs
	      Name		      "Abs"
	      Position		      [465, 60, 495, 90]
	      ShowName		      off
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      ZeroPole
	      Name		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      Position		      [125, 51, 235, 99]
	      Zeros		      "[-0.01]"
	      Poles		      "[-0.5 0]"
	      Gain		      "[1/3]"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "Speed limit\n120/3.6 m/s"
	      Position		      [540, 60, 570, 90]
	      UpperLimit	      "120/3.6"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      TransferFcn
	      Name		      "Speed transfer function"
	      Position		      [265, 50, 430, 100]
	      Numerator		      "[881.5 1376.3 995.1]"
	      Denominator	      "[864.9114 101.742 1]"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "v"
	      Position		      [610, 68, 640, 82]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Speed limit\n120/3.6 m/s"
	      SrcPort		      1
	      DstBlock		      "v"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "d"
	      SrcPort		      1
	      DstBlock		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      SrcPort		      1
	      DstBlock		      "Speed transfer function"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Speed transfer function"
	      SrcPort		      1
	      DstBlock		      "Abs"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Abs"
	      SrcPort		      1
	      DstBlock		      "Speed limit\n120/3.6 m/s"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "R\n(nonlinear)"
	  Ports			  [1, 1]
	  Position		  [215, 154, 265, 196]
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  System {
	    Name		    "R\n(nonlinear)"
	    Location		    [4, 179, 783, 814]
	    Open		    on
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "v"
	      Position		      [20, 188, 50, 202]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Derivative
	      Name		      "Derivative"
	      Position		      [95, 101, 130, 129]
	      ShowName		      off
	      Port {
		PortNumber		1
		Name			"acceleration"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [195, 243, 305, 297]
	      ShowName		      off
	      Gain		      "0.5*rho*Cd*A"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Air\nresistance"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain2"
	      Position		      [195, 168, 275, 222]
	      ShowName		      off
	      Gain		      "m*g*CRF"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Rolling resistance"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Mass"
	      Position		      [220, 100, 250, 130]
	      Gain		      "m"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Speed\nvariation"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [100, 255, 130, 285]
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      TransferFcn
	      Name		      "Removing\nnumerical\nnoise"
	      Position		      [330, 97, 390, 133]
	      NamePlacement	      "alternate"
	      Denominator	      "[5 1]"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "Saturation"
	      Position		      [530, 180, 560, 210]
	      UpperLimit	      "inf"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      Signum
	      Name		      "Sign"
	      Position		      [125, 180, 155, 210]
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [3, 1]
	      Position		      [420, 185, 440, 205]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "+++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "F"
	      Position		      [600, 188, 630, 202]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Saturation"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Removing\nnumerical\nnoise"
	      SrcPort		      1
	      Points		      [35, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Speed\nvariation"
	      Labels		      [1, 1]
	      SrcBlock		      "Mass"
	      SrcPort		      1
	      DstBlock		      "Removing\nnumerical\nnoise"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Saturation"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "F"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "v"
	      SrcPort		      1
	      Points		      [25, 0]
	      Branch {
		DstBlock		"Derivative"
		DstPort			1
	      }
	      Branch {
		Points			[0, 75]
		DstBlock		"Math\nFunction"
		DstPort			1
	      }
	      Branch {
		DstBlock		"Sign"
		DstPort			1
	      }
	    }
	    Line {
	      Name		      "Rolling resistance"
	      Labels		      [1, 1]
	      SrcBlock		      "Gain2"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      Name		      "Air\nresistance"
	      Labels		      [0, 0]
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      Points		      [120, 0]
	      DstBlock		      "Sum"
	      DstPort		      3
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      Name		      "acceleration"
	      Labels		      [0, 0]
	      SrcBlock		      "Derivative"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Mass"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sign"
	      SrcPort		      1
	      Points		      [20, 0]
	      DstBlock		      "Gain2"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "v"
	  Position		  [340, 58, 370, 72]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "F"
	  Position		  [345, 168, 375, 182]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "R\n(nonlinear)"
	  SrcPort		  1
	  DstBlock		  "F"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gd"
	  SrcPort		  1
	  Points		  [35, 0]
	  Branch {
	    DstBlock		    "v"
	    DstPort		    1
	  }
	  Branch {
	    Points		    [0, 65; -135, 0; 0, 45]
	    DstBlock		    "R\n(nonlinear)"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "d"
	  SrcPort		  1
	  DstBlock		  "Gd"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Skogestad\nPID"
      Position		      [330, 25, 390, 75]
      Zeros		      "[-1/TauI -1/TauD]"
      Poles		      "[0 -1/0.1/TauD]"
      Gain		      "Kc"
    }
    Block {
      BlockType		      Gain
      Name		      "Ziegler-\nNichols\nP"
      Position		      [245, 21, 280, 59]
      Gain		      "Kcu*0.5"
      ParameterDataTypeMode   "Inherit via internal rule"
      OutDataTypeMode	      "Inherit via internal rule"
      SaturateOnIntegerOverflow	off
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Ziegler-\nNichols\nPI"
      Position		      [140, 21, 195, 69]
      Zeros		      "[-1/(Pu/1.2)]"
      Poles		      "[0]"
      Gain		      "Kcu*0.45"
    }
    Block {
      BlockType		      ZeroPole
      Name		      "Ziegler-\nNichols\nPID"
      Position		      [30, 20, 90, 70]
      Zeros		      "[-1/(Pu/2) -1/(Pu/8)]"
      Poles		      "[0 -1/0.1/(Pu/8)]"
      Gain		      "Kcu*0.6/0.1"
    }
  }
}
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		subviewer  		2
		type       		CONNECTIVE_JUNCTION
	}

	transition {
		id             		5
		labelString    		"{eML_blk_kernel();}"
		labelPosition  		[32.125 19.875 102.544 14.964]
		fontSize       		12
		src {
			intersection		[0 0 1 0 23.5747 14.625 0 0]
		}
		dst {
			id          		4
			intersection		[7 0 -1 -1 23.5747 42.5747 0 0]
		}
		midPoint       		[23.5747 24.9468]
		chart          		2
		linkNode       		[2 0 0]
		dataLimits     		[21.175 25.975 14.625 42.575]
		subviewer      		2
		drawStyle      		SMART
		executionOrder 		1
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			range {
				minimum		""
				maximum		""
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	}

	data {
		id                            		7
		name                          		"vd"
		linkNode                      		[2 6 8]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
				firstIndex		"1"
			}
		}
	}

	data {
		id                            		8
		name                          		"Fd"
		linkNode                      		[2 7 9]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		complexity                    		SF_COMPLEX_INHERITED
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
				firstIndex		"1"
			}
		}
	}

	data {
		id                            		9
		name                          		"v"
		linkNode                      		[2 8 10]
		scope                         		OUTPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	data {
		id                            		10
		name                          		"currentime"
		linkNode                      		[2 9 11]
		scope                         		INPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
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		}
	}

	data {
		id                            		11
		name                          		"F"
		linkNode                      		[2 10 0]
		scope                         		OUTPUT_DATA
		machine                       		1
		dataType                      		"inherited"
		fixptType {
			bias    		0
			slope   		1
			exponent		0
			baseType		SF_INT16_TYPE
			lock    		0
		}
		dlgFixptMode                  		0
		complexity                    		SF_COMPLEX_INHERITED
		props {
			range {
				minimum		""
				maximum		""
			}
			array {
				size      		"-1"
			}
		}
	}

	instance {
		id     		12
		name   		"Driving cycle/Interpolazione\n"
					"lineare"
		machine		1
		chart  		2
	}

	target {
		id                        		13
		name                      		"sfun"
		description               		"Default Simulink S-Function Target."
		machine                   		1
		linkNode                  		[1 0 0]
	}
}
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function [ newPattern ] = powerProfile( pattern )
%powerProfile( pattern ) Calculates the power requirement of a driving
%profile
%
%  Given a pattern structure with two vectors, pattern.t for time points
%  and pattern.v for corresponding speed in km/h, a new structure is
%  returned, newPattern, with both .t and .v (in m/s), plus other fields,
%  newPattern.roll for the power absorbed by rolling resistance,
%  newPattern.air for the power absorbed by air resistance,
%  newPattern.a for the acceleration, newPattern.kinetic for kinetic
%  energy power requirements, newPattern.w for the wheel angular
%  velocity, newPattern.torque for the wheel torque, newPattern.power 
%  for the total power absorbed.
%  Typical parameter values are assumed.


m   = 1000  ;       % Vehicle mass, kg
A   = 1.5   ;       % Vehicle front area, m²
CRF = 0.02  ;       % Rolling resistance coefficient
Cd  = 0.4   ;       % Air resistance constant
g   = 9.81  ;       % Gravity acceleration, m/s²
rho = 1.177 ;       % Air density, kg/m³

newPattern = pattern ;

newPattern.v = newPattern.v / 3.6 ;     % Converting to m/s

% Power dissipated by rolling resistance
newPattern.roll = m * g * CRF * newPattern.v ;

% Power dissipated by air resistance
newPattern.air = 0.5 * rho * ( newPattern.v ) .^ 3 * Cd * A ;

% Acceleration
newPattern.a = zeros( size( newPattern.v ) ) ;

newPattern.a(1) = ( newPattern.v(2) - newPattern.v(1) ) /...
                   ( newPattern.t(2) - newPattern.t(1) ) ;

newPattern.a(end) = ( newPattern.v(end) - newPattern.v(end-1) ) /...
                    ( newPattern.t(end) - newPattern.t(end-1) ) ;

newPattern.a(2:end-1) = ( newPattern.v(3:end) - newPattern.v(1:end-2) ) ./...
                        ( newPattern.t(3:end) - newPattern.t(1:end-2) ) ;

% Power spent in kinetic energy change due to acceleration
newPattern.kinetic = m * newPattern.v .* newPattern.a ;

% Total power requirement
newPattern.power = newPattern.roll + newPattern.air + newPattern.kinetic ;
newPattern.power(find ( newPattern.power < 0 )) = 0 ;

% Fast fourier transform of velocity
newPattern.v_fou = fft( newPattern.v ) ;
newPattern.v_fou = newPattern.v_fou( 1:floor( length( newPattern.v_fou )/2 ) ) ;
newPattern.v_w = ( 1:length( newPattern.v_fou ) ) / ( 2 * newPattern.t( end ) ) * 2 * pi ;

% Fast fourier transform of required power/velocity (i.e. force)
rollForce  = m * g * CRF * sign( newPattern.v ) ;
airForce   = 0.5 * rho * ( newPattern.v ) .^ 2 * Cd * A ;
accelForce = m * newPattern.a ;

newPattern.F = rollForce + airForce + accelForce ;
newPattern.F(find ( newPattern.F < 0 )) = 0 ;   % Remove <0 elements as they do not influence the fuel cell
newPattern.F_fou = fft( newPattern.F ) ;
newPattern.F_fou = newPattern.F_fou( 1:floor( length( newPattern.F_fou )/2 ) ) ;
newPattern.F_w = ( 1:length( newPattern.F_fou ) ) / ( 2 * newPattern.t( end ) ) * 2 * pi ;
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      SaturateOnIntegerOverflow	on
      SampleTime	      "-1"
    }
    Block {
      BlockType		      ToWorkspace
      VariableName	      "simulink_output"
      MaxDataPoints	      "1000"
      Decimation	      "1"
      SampleTime	      "0"
      FixptAsFi		      off
    }
    Block {
      BlockType		      TransferFcn
      Numerator		      "[1]"
      Denominator	      "[1 2 1]"
      AbsoluteTolerance	      "auto"
      Realization	      "auto"
    }
    Block {
      BlockType		      ZeroPole
      Zeros		      "[1]"
      Poles		      "[0 1]"
      Gain		      "[1]"
      AbsoluteTolerance	      "auto"
    }
  }
  AnnotationDefaults {
    HorizontalAlignment	    "center"
    VerticalAlignment	    "middle"
    ForegroundColor	    "black"
    BackgroundColor	    "white"
    DropShadow		    off
    FontName		    "Monospaced"
    FontSize		    10
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  LineDefaults {
    FontName		    "Monospaced"
    FontSize		    9
    FontWeight		    "normal"
    FontAngle		    "normal"
  }
  System {
    Name		    "porcodio"
    Location		    [4, 281, 584, 541]
    Open		    on
    ModelBrowserVisibility  off
    ModelBrowserWidth	    200
    ScreenColor		    "white"
    PaperOrientation	    "landscape"
    PaperPositionMode	    "auto"
    PaperType		    "A4"
    PaperUnits		    "centimeters"
    ZoomFactor		    "100"
    ReportName		    "simulink-default.rpt"
    Block {
      BlockType		      Reference
      Name		      "Band-Limited\nWhite Noise"
      Ports		      [0, 1]
      Position		      [165, 70, 195, 100]
      NamePlacement	      "alternate"
      SourceBlock	      "simulink/Sources/Band-Limited\nWhite Noise"
      SourceType	      "Band-Limited White Noise."
      ShowPortLabels	      on
      Cov		      "[0.1]"
      Ts		      "0.1"
      seed		      "[09875]"
      VectorParams1D	      on
    }
    Block {
      BlockType		      Clock
      Name		      "Clock"
      Position		      [85, 200, 105, 220]
      Decimation	      "10"
    }
    Block {
      BlockType		      Scope
      Name		      "F"
      Ports		      [1]
      Position		      [370, 94, 400, 126]
      NamePlacement	      "alternate"
      Location		      [606, 416, 1277, 713]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "500"
      YMin		      "0"
      YMax		      "2000"
      SaveName		      "ScopeData1"
      DataFormat	      "StructureWithTime"
    }
    Block {
      BlockType		      SubSystem
      Name		      "Filter for random\ngeneration"
      Ports		      [1, 2]
      Position		      [230, 64, 280, 106]
      AncestorBlock	      "PID_controllers/Filter for random\ngeneration"
      TreatAsAtomicUnit	      off
      MinAlgLoopOccurrences   off
      RTWSystemCode	      "Auto"
      System {
	Name			"Filter for random\ngeneration"
	Location		[581, 554, 1079, 854]
	Open			off
	ModelBrowserVisibility	off
	ModelBrowserWidth	200
	ScreenColor		"white"
	PaperOrientation	"landscape"
	PaperPositionMode	"auto"
	PaperType		"A4"
	PaperUnits		"centimeters"
	ZoomFactor		"100"
	Block {
	  BlockType		  Inport
	  Name			  "d"
	  Position		  [100, 58, 130, 72]
	  Port			  "1"
	  IconDisplay		  "Port number"
	  LatchInput		  off
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "Gd"
	  Ports			  [1, 1]
	  Position		  [205, 44, 255, 86]
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  System {
	    Name		    "Gd"
	    Location		    [207, 533, 1112, 818]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "d"
	      Position		      [45, 68, 75, 82]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Abs
	      Name		      "Abs"
	      Position		      [465, 60, 495, 90]
	      ShowName		      off
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      ZeroPole
	      Name		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      Position		      [125, 51, 235, 99]
	      Zeros		      "[-0.01]"
	      Poles		      "[-0.5 0]"
	      Gain		      "[1/3]"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "Speed limit\n120/3.6 m/s"
	      Position		      [540, 60, 570, 90]
	      UpperLimit	      "120/3.6"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      TransferFcn
	      Name		      "Speed transfer function"
	      Position		      [265, 50, 430, 100]
	      Numerator		      "[881.5 1376.3 995.1]"
	      Denominator	      "[864.9114 101.742 1]"
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "v"
	      Position		      [610, 68, 640, 82]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      SrcBlock		      "Abs"
	      SrcPort		      1
	      DstBlock		      "Speed limit\n120/3.6 m/s"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Speed transfer function"
	      SrcPort		      1
	      DstBlock		      "Abs"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      SrcPort		      1
	      DstBlock		      "Speed transfer function"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "d"
	      SrcPort		      1
	      DstBlock		      "Removing high-\nfrequency noise,\naddin"
"g integrator"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Speed limit\n120/3.6 m/s"
	      SrcPort		      1
	      DstBlock		      "v"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  SubSystem
	  Name			  "R\n(nonlinear)"
	  Ports			  [1, 1]
	  Position		  [215, 154, 265, 196]
	  TreatAsAtomicUnit	  off
	  MinAlgLoopOccurrences	  off
	  RTWSystemCode		  "Auto"
	  System {
	    Name		    "R\n(nonlinear)"
	    Location		    [436, 137, 1215, 772]
	    Open		    off
	    ModelBrowserVisibility  off
	    ModelBrowserWidth	    200
	    ScreenColor		    "white"
	    PaperOrientation	    "landscape"
	    PaperPositionMode	    "auto"
	    PaperType		    "A4"
	    PaperUnits		    "centimeters"
	    ZoomFactor		    "100"
	    Block {
	      BlockType		      Inport
	      Name		      "v"
	      Position		      [20, 188, 50, 202]
	      Port		      "1"
	      IconDisplay	      "Port number"
	      LatchInput	      off
	    }
	    Block {
	      BlockType		      Derivative
	      Name		      "Derivative"
	      Position		      [95, 101, 130, 129]
	      ShowName		      off
	      Port {
		PortNumber		1
		Name			"acceleration"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain1"
	      Position		      [195, 243, 305, 297]
	      ShowName		      off
	      Gain		      "0.5*rho*Cd*A"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Air\nresistance"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Gain2"
	      Position		      [185, 168, 265, 222]
	      ShowName		      off
	      Gain		      "m*g*CRF"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Rolling resistance"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Gain
	      Name		      "Mass"
	      Position		      [220, 100, 250, 130]
	      Gain		      "m"
	      ParameterDataTypeMode   "Inherit via internal rule"
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	      Port {
		PortNumber		1
		Name			"Speed\nvariation"
		RTWStorageClass		"Auto"
		DataLoggingNameMode	"SignalName"
		ShowSigGenPortName	on
	      }
	    }
	    Block {
	      BlockType		      Math
	      Name		      "Math\nFunction"
	      Ports		      [1, 1]
	      Position		      [100, 255, 130, 285]
	      ShowName		      off
	      Operator		      "square"
	    }
	    Block {
	      BlockType		      TransferFcn
	      Name		      "Removing\nnumerical\nnoise"
	      Position		      [330, 97, 390, 133]
	      NamePlacement	      "alternate"
	      Denominator	      "[5 1]"
	    }
	    Block {
	      BlockType		      Saturate
	      Name		      "Saturation"
	      Position		      [530, 180, 560, 210]
	      UpperLimit	      "inf"
	      LowerLimit	      "0"
	    }
	    Block {
	      BlockType		      Signum
	      Name		      "Sign"
	      Position		      [120, 180, 150, 210]
	    }
	    Block {
	      BlockType		      Sum
	      Name		      "Sum"
	      Ports		      [3, 1]
	      Position		      [420, 185, 440, 205]
	      ShowName		      off
	      IconShape		      "round"
	      Inputs		      "+++"
	      InputSameDT	      off
	      OutDataTypeMode	      "Inherit via internal rule"
	      SaturateOnIntegerOverflow	off
	    }
	    Block {
	      BlockType		      Outport
	      Name		      "F"
	      Position		      [600, 188, 630, 202]
	      IconDisplay	      "Port number"
	      BusOutputAsStruct	      off
	    }
	    Line {
	      Name		      "acceleration"
	      Labels		      [0, 0]
	      SrcBlock		      "Derivative"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "Mass"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Math\nFunction"
	      SrcPort		      1
	      DstBlock		      "Gain1"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Air\nresistance"
	      Labels		      [0, 0]
	      SrcBlock		      "Gain1"
	      SrcPort		      1
	      Points		      [120, 0]
	      DstBlock		      "Sum"
	      DstPort		      3
	    }
	    Line {
	      Name		      "Rolling resistance"
	      Labels		      [1, 1]
	      SrcBlock		      "Gain2"
	      SrcPort		      1
	      DstBlock		      "Sum"
	      DstPort		      2
	    }
	    Line {
	      SrcBlock		      "v"
	      SrcPort		      1
	      Points		      [25, 0]
	      Branch {
		DstBlock		"Derivative"
		DstPort			1
	      }
	      Branch {
		Points			[0, 0]
		Branch {
		  Points		  [0, 75]
		  DstBlock		  "Math\nFunction"
		  DstPort		  1
		}
		Branch {
		  Points		  [0, 0]
		  DstBlock		  "Sign"
		  DstPort		  1
		}
	      }
	    }
	    Line {
	      SrcBlock		      "Saturation"
	      SrcPort		      1
	      Points		      [0, 0]
	      DstBlock		      "F"
	      DstPort		      1
	    }
	    Line {
	      Name		      "Speed\nvariation"
	      Labels		      [1, 1]
	      SrcBlock		      "Mass"
	      SrcPort		      1
	      DstBlock		      "Removing\nnumerical\nnoise"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Removing\nnumerical\nnoise"
	      SrcPort		      1
	      Points		      [35, 0]
	      DstBlock		      "Sum"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sum"
	      SrcPort		      1
	      DstBlock		      "Saturation"
	      DstPort		      1
	    }
	    Line {
	      SrcBlock		      "Sign"
	      SrcPort		      1
	      DstBlock		      "Gain2"
	      DstPort		      1
	    }
	  }
	}
	Block {
	  BlockType		  Outport
	  Name			  "v"
	  Position		  [340, 58, 370, 72]
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Block {
	  BlockType		  Outport
	  Name			  "F"
	  Position		  [345, 168, 375, 182]
	  Port			  "2"
	  IconDisplay		  "Port number"
	  BusOutputAsStruct	  off
	}
	Line {
	  SrcBlock		  "d"
	  SrcPort		  1
	  DstBlock		  "Gd"
	  DstPort		  1
	}
	Line {
	  SrcBlock		  "Gd"
	  SrcPort		  1
	  Points		  [35, 0]
	  Branch {
	    Points		    [0, 65; -135, 0; 0, 45]
	    DstBlock		    "R\n(nonlinear)"
	    DstPort		    1
	  }
	  Branch {
	    DstBlock		    "v"
	    DstPort		    1
	  }
	}
	Line {
	  SrcBlock		  "R\n(nonlinear)"
	  SrcPort		  1
	  DstBlock		  "F"
	  DstPort		  1
	}
      }
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace"
      Position		      [335, 150, 365, 180]
      ShowName		      off
      VariableName	      "F"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace1"
      Position		      [315, 15, 345, 45]
      ShowName		      off
      VariableName	      "v"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      ToWorkspace
      Name		      "To Workspace2"
      Position		      [165, 195, 195, 225]
      ShowName		      off
      VariableName	      "t"
      MaxDataPoints	      "inf"
      SampleTime	      "-1"
      SaveFormat	      "Structure With Time"
    }
    Block {
      BlockType		      Scope
      Name		      "v"
      Ports		      [1]
      Position		      [330, 59, 360, 91]
      Location		      [604, 57, 1275, 354]
      Open		      on
      NumInputPorts	      "1"
      List {
	ListType		AxesTitles
	axes1			"%<SignalLabel>"
      }
      TimeRange		      "500"
      YMin		      "10"
      YMax		      "35"
      DataFormat	      "StructureWithTime"
    }
    Line {
      SrcBlock		      "Band-Limited\nWhite Noise"
      SrcPort		      1
      DstBlock		      "Filter for random\ngeneration"
      DstPort		      1
    }
    Line {
      SrcBlock		      "Filter for random\ngeneration"
      SrcPort		      1
      Points		      [10, 0]
      Branch {
	DstBlock		"v"
	DstPort			1
      }
      Branch {
	Points			[0, -45]
	DstBlock		"To Workspace1"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Filter for random\ngeneration"
      SrcPort		      2
      Points		      [35, 0; 0, 15]
      Branch {
	DstBlock		"F"
	DstPort			1
      }
      Branch {
	DstBlock		"To Workspace"
	DstPort			1
      }
    }
    Line {
      SrcBlock		      "Clock"
      SrcPort		      1
      DstBlock		      "To Workspace2"
      DstPort		      1
    }
  }
}
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% SC03 Supplemental FTP
%
% A supplemental FTP procedure to simulate emissions
% associated with the use of air conditioning units.
%
% The SC03 Supplemental Federal Test Procedure (SFTP)
% has been introduced to represent the engine load and
% emissions associated with the use of air conditioning
% units in vehicles certified over the FTP-75 test cycle.
%
% The cycle represents a 3.6 mile (5.8 km) route with
% an average speed of 21.6 miles/h (34.8 km/h), maximum
% speed 54.8 miles/h (88.2 km/h), and a duration of 596
% seconds.
%
% ATTENTION: speed units converted in kilometers per hour.
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38.8
38.6
38.9
39.0
38.8
38.6
38.1
37.6
37.6
37.3
37.0
36.6
36.2
36.0
36.0
35.5
34.5
33.0
31.0
27.5
22.6
20.0
19.0
19.4
19.2
20.6
22.9
24.6
25.5
26.9
27.3
28.2
29.6
30.2
30.7
31.3
31.7
32.2
32.5
33.0
33.2
33.3
33.1
32.7
32.3
31.9
31.5
31.2
30.8
30.5
30.2
29.9
30.2
30.6
30.9
31.2
31.8
32.4
32.5
32.3
32.3
32.8
32.9
32.8
32.8
33.3
33.4
32.9
32.9
32.8
32.9
32.8
32.8
32.4
31.6
30.6
30.3
30.3
29.8
29.3
28.9
28.8
29.3
30.0
30.2
30.4
30.7
30.8
29.8
28.7
28.9
29.2
29.4
28.6
27.0
27.2
26.6
23.2
21.2
21.2
20.8
17.9
13.2
9.5
6.4
4.1
2.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
3.3
5.9
8.9
10.2
10.4
9.9
9.9
10.5
11.3
12.4
12.8
14.0
14.6
15.5
17.0
17.5
18.1
18.4
18.5
18.2
18.5
18.3
18.2
17.9
17.7
17.7
17.3
17.4
16.8
17.5
17.7
17.5
17.6
17.3
17.4
17.6
17.6
17.9
18.0
17.8
17.7
17.5
17.7
17.7
18.1
18.4
19.2
18.9
18.0
15.6
13.3
10.0
7.7
5.8
3.7
2.4
0.0
0.0
0.0
] ;

sc03.v=sc03.v*1.609344 ;









FC++-1.0/matlab/drive/SFTPUS06.m


% US06 Supplemental FTP
% 
% A supplemental FTP procedure to simulate
% aggressive highway driving.
%
% The US06 Supplemental Federal Test Procedure (SFTP)
% was developed to address the shortcomings with the
% FTP-75 test cycle in the representation of aggressive,
% high speed and/or high acceleration driving behavior,
% rapid speed fluctuations, and driving behavior
% following startup.
%
% The cycle represents an 8.01 mile (12.8 km) route with
% an average speed of 48.4 miles/h (77.9 km/h), maximum
% speed 80.3 miles/h (129.2 km/h), and a duration of 596
% seconds.
%
% ATTENTION: speed units converted in kilometers per hour.

us06.t = [
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
] ;

us06.v = [
0.0
0.0
0.0
0.0
0.0
0.2
0.7
1.1
1.7
6.0
13.9
20.5
25.7
25.0
28.4
32.3
34.6
36.5
38.4
39.9
42.2
43.8
44.2
43.4
42.6
40.3
39.2
38.4
38.4
39.2
38.8
38.8
36.5
32.3
27.6
22.3
17.3
11.5
5.8
1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.8
9.2
14.9
18.2
22.2
27.2
31.4
33.8
37.2
40.8
44.0
46.3
47.6
49.5
51.2
53.0
54.4
55.6
56.4
56.1
56.2
55.8
55.1
54.4
54.2
54.4
54.2
53.5
52.3
52.0
51.9
51.8
51.9
52.0
52.5
53.4
54.9
56.8
58.8
60.6
62.3
64.2
66.2
67.8
69.4
70.4
70.6
70.7
70.3
68.2
66.5
64.9
63.7
62.5
61.0
59.3
57.7
56.0
54.5
52.8
51.2
49.5
48.0
46.3
44.0
41.1
38.8
37.7
36.6
35.3
30.0
24.4
19.8
15.5
10.8
6.3
3.2
2.1
1.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.7
9.2
16.1
22.7
29.2
34.2
38.8
43.0
45.3
46.8
48.0
49.5
50.3
51.5
52.2
52.6
53.0
53.8
53.8
53.8
54.6
56.3
56.9
58.1
58.4
59.6
59.9
60.2
60.5
59.7
58.3
58.1
57.8
57.3
57.5
56.6
57.0
56.6
56.5
56.2
56.4
56.6
56.4
56.1
56.0
55.9
54.8
54.2
54.6
52.2
54.7
55.7
57.0
58.0
58.1
59.4
59.9
61.0
61.4
61.9
62.5
62.5
62.7
62.2
62.5
63.1
62.7
62.8
63.0
64.1
63.9
64.1
64.3
64.5
64.9
65.3
66.0
66.0
66.4
64.1
63.6
63.9
64.1
63.7
64.3
64.2
63.9
64.2
63.4
64.0
63.9
64.0
63.8
64.0
63.3
63.4
63.9
64.0
64.3
64.8
65.1
64.0
64.2
63.1
63.7
63.1
63.7
63.5
63.0
63.1
63.0
63.3
63.4
63.3
62.5
62.5
62.9
62.8
62.2
62.4
62.3
62.3
62.4
62.1
62.5
62.8
62.3
62.3
62.4
61.9
62.8
62.8
62.3
62.8
62.4
62.1
61.9
61.8
62.1
62.1
62.1
62.0
62.4
62.2
62.2
62.4
62.7
62.6
63.7
64.3
64.8
65.1
65.9
66.1
67.0
67.2
67.5
68.3
68.3
68.8
69.1
69.4
71.7
72.1
74.9
72.6
72.2
72.2
72.0
72.5
72.8
72.7
71.8
71.4
71.1
71.1
70.9
71.0
71.0
71.2
72.1
72.6
73.6
74.8
75.7
77.3
78.4
79.3
78.2
76.0
75.6
76.4
77.6
78.0
79.1
79.5
79.9
79.9
80.3
80.3
79.5
79.5
79.1
78.7
77.6
76.5
74.3
72.6
70.8
67.6
66.4
66.7
66.1
65.9
66.2
66.1
67.1
67.4
68.3
68.3
68.7
68.2
68.1
68.0
67.1
66.4
66.1
65.7
66.0
66.4
66.0
66.3
67.0
67.5
67.9
68.1
68.5
68.9
68.6
69.4
69.4
69.4
70.0
70.4
70.6
70.9
70.3
70.6
70.3
69.7
69.9
70.1
69.6
69.3
69.9
69.7
69.5
69.9
70.2
70.2
70.2
71.0
70.8
70.9
70.7
70.9
71.2
71.3
70.8
71.2
71.7
71.9
72.6
72.3
72.3
72.1
72.0
71.9
72.6
72.8
73.2
72.1
71.5
70.9
70.4
70.5
70.9
70.2
71.0
70.2
70.3
69.1
68.8
68.2
68.3
68.2
67.7
67.3
67.5
67.6
67.6
67.2
67.0
66.3
66.6
66.2
66.4
65.9
66.1
65.5
62.2
62.2
61.4
61.1
61.4
61.1
61.4
61.4
61.8
61.8
61.8
61.8
62.2
61.8
62.2
62.6
62.2
62.6
62.2
62.6
62.6
63.0
62.6
62.2
61.1
59.5
58.8
56.8
55.7
54.1
51.5
49.2
48.8
47.6
44.9
41.5
37.2
34.6
33.0
29.2
22.3
17.7
17.3
14.0
10.0
6.0
2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
4.4
10.1
15.6
20.8
25.1
27.7
28.2
26.8
24.8
22.4
17.1
11.3
6.9
7.5
11.1
15.4
19.9
24.2
27.1
28.5
28.2
25.6
21.7
17.3
12.1
7.5
5.8
2.4
1.2
1.9
6.7
11.8
16.8
21.7
25.9
27.7
28.0
27.1
24.4
20.2
15.2
9.3
5.0
2.9
2.4
8.4
13.5
17.8
22.2
26.2
30.0
29.8
26.0
21.3
16.2
11.4
6.6
2.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
6.4
12.7
19.2
23.8
28.2
34.9
37.5
40.3
45.0
49.9
51.6
51.2
50.6
49.9
47.8
44.6
41.2
37.8
33.4
28.0
23.7
18.8
12.9
6.2
2.2
0.0
0.0
0.0
] ;

us06.v=us06.v*1.609344 ;








