
										          modeFRONTIER Configuration

modeFRONTIER is a  multiobjective optimization 
software which allows you to connect sev-
eral different CAD or FEA software together.  
Through the graphical interface you are able 
to set up a workflow consisting of nodes (the 
icons) and links (lines between the nodes)

We will here demonstrate how it is possible 
to build a workflow which can interact with 
simulations performed with NX Advanced Sim-
ulations.

The objectives of this simulation will be mass 
and displacement.
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The following preparations are necessary in or-
der to run the optimization.

1.	Parameterize the model (Expressions) in NX
2.	Use Measure Bodies (Analysis --> Measure 

Bodies) to apply measurements like volume, 
mass, etc to the expressions list

3.	Run a simulation i NX Advanced Simulation. 
Make sure you have a .fem- and .sim-file 
which you store in the same folder as the 
.prt-file

4.	Install modeFRONTIER. It is recommended to 
install it in a directory path without spaces.

5.	Download Cygwin (cygwin.com). Install it in 
c:\cygwin\ if possible

6.	In addition you need the file killer.vbs stored 
in the same folder as the rest of the mod-
eling and simulation files

7.	You will also need to record a macro with 
meshing and simulation. Store the macro in 
the same folder as the rest of the files. 
Watch the instruction video (NX_macro.mp4)  
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The workflow shows how modeFRONTIER can 
control NX and NX Advanced Simulation to op-
timize a prt-file

The following nodes are necessary to run a op-
timization run:
1.	 Input Variables: defines design space  
2.	Constraints: constraints on variables. 
3.	DOE and Scheduler: DOE and algorithms pro-

vides different values for the input variables  
4.	NX CAD Node: Interacts with NX expressions
5.	Output Variables: design output variables
6.	Objective: minimizing or maximizing output 

variables

The last bulk consists of four nodes that are 
neccessary to derive data outputs from NX 
Advanced Simulations.

 Topic: Workflow in modeFRONTIER
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The value range (design space) needs to be defined in 
order to run a successful optimization run. 

1.	 Open the Input Variable Properties by double click-
ing the input node icon.

2.	Under Range Properties you are able to specify 
the lower and upper bound for the design param-
eter. This tells the scheduler what range it should 
keep within while changing the design parameter.

The screen shots underneath shows how the CAD 
model responds when the parameter inner_offset is 
changed.

 

 Topic:  Define Input Variables

Input variables: Defines the design space by the 
upper and lower bound

2 mm -2 mm
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It is also possible to define additional constraints to 
the Input or output variable. If one of the design pa-
rameters for instance can´t be equal to zero, a con-
straint node can be linked to the input variable node. 

1:	 What is needed to be defined here is the “User 
Expression” and “Limit”. To edit the user expression, 
click the calculator icon behind the “User Expres-
sion”.  
2:	 In this case the expression is written the ab-
solute value of the input variable. The variables con-
nected to the constraint node will occur in a list to 
the left. Click “Apply” to save the changes. You will 
then return to the Constraint Properties. Set the 
limit equal to zero. Save the changes and close the 
window by clicking “Ok”. 

 Topic:  Define Input Constraint
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Design Constraint: Additional contraints added 
to the output or input variable
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From the DOE Properites you can choose what kind 
of DOE setting you will like to use. In this tutorial we 
will use the Uniform Latin Hypercube.

1:	 Remove the DOE design table by holding shift 
and mark all the lines. Press “Delete
2:	 Use the same proprties as specified and click 
“Add DOE Sequence”
3: Click “Ok” to save and close the window.

 Topic:  DOE and Schedulers

Design of experiments (DOE): Necessary sample 
of the design space which the scheduler algo-
rithm can base its optimization algorithms on. 

Scheduler: Contains different types of algo-
rithms that work in various ways to reach op-
timization goals based on the problem at hand.  
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The scheduler uses the initial DOE to build a 
population of new designs. The way it controls 
the evolution varies from algorithm type se-
lected.    
As a example we will use the scheduler called 
MOGA-II.

4:	 Select “MOGA-II” from the list to the left
5:	 Click “Ok” to save and close the window.

Look in the help section for more details re-
garding DOE and Schedulers
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The  NX CAD node can only interact with inputs and 
outputs involving the geometry.	

1:	 Define all the input and output variables you 
would like to use by clicking on each of the binoc-
ulars behind the input variables listed under “Data 
Input Connector”. 
2:	 Wait for the introspection log to finish loading, 
then click close. 
3:	 A new window will open. Click on the part name. 
A list will be shown underneath with all the design 
parameters from the expression list in NX.
4:	 A list will be shown underneath with all the 
design parameters from the expression list in NX.  
Tick the design parameter which corresponds to the 
input node you want to assign. You have to click on 
each binocular to assign one design parameter to 
each of the input nodes.
5: The same way you assign the output variables.
You will need to apply all the input and output nodes 
you need in the workflow to be able to assign each 
and every one of them.

The data output connector called PRT is for the sim-
ulations results and has no binoculars.

 Topic:  Assign Input/Output Variables from part-file.
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NX CAD Node: interact with the user ex-
pressions in a  NX .prt-file.
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The objective node is connected to output node and 
allows you to either minimize or maximize the out-
put. 

1:	 Double-click the objective node. The objective 
node is linked to a output node called “mass”. Click 
on the calculator.
2:	 In the Expression Editor define the expression 
output value through the calculator icon.

Under “Type” you could either choose minimize or 
maximize depending on the objective for the variable 
chosen.

 Topic: Define Objective
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Deisgn Objective: Identifies the output node and 
represents the optimization objective
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The NX geometry node is only able to deal 
with the expressions defined in the .prt-file . 
Unfortunatly, there is no standard simulation 
node which can interact with NX Advanced 
Simulations. The way of retrieving simulation 
results into modeFRONTIER is to use the Cyg-
win node. The Cygwin node allows you to run 
a Script which will run the macro recorded in 
NX. 

 Topic:   Retrieving Simulations Outputs (displacement)

Transfer File: Transfers file(s) from one applica-
tion node to another.

Cygwin Shell Script: Executes a script which will 
load NX and run a macro

Supportfiles: Shows the absolute path for all 
the files included in the script

Output File: Uses a mining rule which is able to 
read results out of the .f06 file.

In the next slides we will show you how each 
of the nodes needs to be defined, changes 
needed to be done in the script, and how to 
record a macro in NX 8.5.
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 Topic: Write Results to the .f06-file

In order to extract the maximum displacement mag-
nitude, this setting needs to be configured in NX

1:	 Open the .sim-file and right-click on the solu-
tion.
2:	 Click on the icon “Creating Modeling Object” 
3:	 In the “Keyin Text” input box, copy-paste:

	 MAXMIN(VMAG=1, CID=BASIC,DISP)=ALL
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 Topic: Record the macro

A macro needs to be recorded in NX in order to run 
the simulations. It is important to do this exactly as 
described here, in order to make this work.
Before recording the macro, make sure you have a
.prt, .fem and .sim file. Save the part file without up-
dating the finite element model so the update finite 
element model button is clickable.

1:	 Start recording the macro from 
	 Tools --> Macro --> Start Recording. 
	 Name the macro “NX_Macro”
2:	 Open the part-file (File --> Open)
3:	 Open the .fem file (file --> Open)
4:	 Update the finite element model
	 (Edit --> Update)
5:	 Open the .sim file (file --> Open)
6:	 Run the analysis
	 (Analysis --> Solve)
7:	 Let the simulation finish and close NX without 	
	 saving (File --> Exit)
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In order to get displacement as output on each of 
the design iterations the transfer node is needed. 
The node makes a temporary copy of each of the 
generated designs and couples it with the cygwin 
node. 

1:	 Click on Add File
2:	 Write the .prt-file name. Since you want the 
temporary copy of the file, insert: filename_copy.prt. 
3:	 If there is other files in the list, remove them 
by clicking Remove File.

4:	 Click on Add File
5:	 Choose the five files: .prt, .fem, .sim, killer.vbs 
and NX_Nastran.macro. 
6:	 If there is other files in the list, remove them 
by clicking Remove File.

. 

 Topic: Transfer File and Support Files

Transfer File: Transfers file(s) from one applica-
tion node to another.

Supportfiles: Shows the absolute path for all 
the files included in the script
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1:	 There are no changes needed to be done in the 
main window. Go ahead and click on “Edit Cygwin 
Script”
2:	 All the text marked within a red box on the pic-
ture underneath needs to be updated with the cor-
rect filenames. This involves the .prt-file, the copy 
of the .prt file and the .f06 resultfile. These can be 
picked from the list to the left.
3:	 If the NX does not open during the run, define 
the java executable file. Do this by specifying the 
path for java.exe. Normally this is stored   in mode-
FRONTIER installation folder: 
(c:\ESTECO\modeFRONTIER442\jre\bin\java.exe)
4:	 Check if the script is able to load.

 Topic: Cygwin Shell Script

Cygwin Shell Script: Executes a script which will 
load NX and run a macro
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 Topic:   Retrieving Simulations Outputs (displacement)

Output File: Uses a mining rule which is able to 
read out results from the .f06 file and assign 
it to the output variable

1:	 Click on “Open Output File”
2:	 Click open to update the .f06 file
3:	 Browse to the .f06 file and double-click it.

There is already a mining rule defined. If you need to 
add a new mining rule for displacement:

5:	 Mark the text “Displacement”
6:	 Right-click and choose “Relative Position”
7:	 Mark the value you will like obtain from the 
.f06-file, left 
8:	 Right-click and choose “Select Relative”. 
Displacement should become green, and the value 
red.

Finally, run the analysis by clicking project --> run
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