MOodeFRONTIER Configuration

Topic: Optimization ModeFRONTIER

Approved By: Terje Rglvag

Name: Espen Nilsen, Carl Skaar

Date: 10.04.2013

mModeFRONTIER is @ 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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Topic: Necessary Preperations

Approved By: Terje Relvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013

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,
mMass, 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 Ffolder 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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{5_} Expressions E

Listed Expressions

[Named a

MName & Formula Value Units | Type @ Comment | Check

Design_Variable_Comer_Blendé 6 5] mm Num...

Design_Wariable_Corner_Blend8 3 ] mm MNum...

Design_variable_Innar_Offset 0.01 0.01 mm MNum...

Design_Wariable_Large_Cavity_Blend 4 4 mm MNum...

Design_variable_Outer_Offset 0.01 0.01 mm MNum...

Design_Variable_Small_Cavity_Blend 25 25 mm MNum...

@Jr_._, Mass (Body Measurement(20) mass) (Measure) 0.2009714932 kg Mum...

@,l_.; Surface_Area (Body Measurement(20) surface_area) (Measure) 3991285469 mmA2  Num..

@y oy Volume (Body Measurement(20) volume) (Measure) 7152010435 mmA3  Num.

@y Weight (Body Measurement(20) weight) (Measure) 1.970857094 N Num...

4| 1 | 3
Type | Number @ [Leng'rh a
Name || [[mm )

For'mula[ ]@ v @

[—GK—H Apply ][ Cancel ]
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MOodeFRONTIER Configuration

Topic: WorkFlow in modeFRONTIER Approved By: Terje Ralvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013
The workflow shows how modeFRONTIER can S S
control NX and NX Advanced Simulation to op- a T Ie = .
timize a prt-File ol % el
The Following nodes are necessary to run a op- Outer Offsel Intersection_check 1
Eimization run: o <
1. Input Variables: defines design space 0 5 e ° qut
2. Constraints: constraints on variables. o e ey N )
3.DOE and Scheduler: DOE and algorithms pro- Comer Blnds fio——iko "o >Bo 24

vides different values For the input variables i
4. NX CAD Node: Interacts with NX expressions i
S. Output Variables: design output variables Comer Blends PR 0|
6. Objective: minimizing or maximizing output 3 EENET &

variables T 0

Large_Cavity_Blend miss Max _disp
The last bulk consists of Four nodes that are 5 Y % %
neccessary to derive data outputs From NX ol 5 S
Advanced Simulations. T
Small_Cavity Blend
Y Min_frass Min_Max disp |
% “ “
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Topic: Define Input Variables

Approved By: Terje Relvag

Name: Espen Nilsen, Carl Skaar

Date: 10.04.2013

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

=
i*._ Input Variable Properties

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.

The PLM Company
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= Input Variable Properties

Mame

Inner_0Offset

Description

Format

0.0000ED

Variable Type

Variable

=l Range Properties

Lower Bound -2.0 Central Value 0.0

Upper Bound 2.0 Delta Value 2.0

=] Base Properties

Base 0

Step 0.0

Tolerance 0.0

Arrangement Ordered

= MORDO Properties

|Distribution |Mone - | Empty Empty |

= Data Cutput Connector

% Intersection_check

& Mx85

+ [m] »

OK

Cancel ] [

Help

S
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Topic: Define Input Constraint

Approved By: Terje Rglvag

Name: Espen Nilsen, Carl Skaar

Date: 10.04.2013

Design Constraint: Additional contraints added
to the output or input variable

B

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.

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”.

E::_ Constraint Properties

{O

=l Constraint Properies
Mame

Description

Enabled

Format

=l Constraint Expression Properies

Intersection_check
Offset=0

v

0.0000ED

IUserExpressinn

abs(Input Variable) |

Type

|Greater Than

[Lirmit

0.0 |

Tolerance

= Data Input Connector
Qﬂ Input_Variable

0.0

|
|
|
|
. . . . [ Ok ] | Cancel | | Help ||
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 q |
the left. Click “"Apply” to save the changes. You Will | Seression Editer \\/ |
then return to the Constraint Properties. Set the | Yerave ik
limit equal to zero. Save the changes and close the || 1| abs(npu Variabie) |
window by clicking "0k". |
|
____________ _
Basic Functions Eratﬂj [
| sin || Cos H HdengRad| \:H:I\:H:I\:/
| asin || acos H atan H radTnDeg| \_/l_l\_/l_l\_/
Coo L ) e ][> 'HEE@@
| abs || san H rand H pow | \z/ lEI E lZI \:I . -
| ceil || floor H round H maod | \:/ l:l l:l l:l \:I 1 “ \
| min || max H interp H vect | \:/ I:I IEI I:I \EI "’&
Apply || Cancel | 9
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MOodeFRONTIER Configuration

Topic: DOE and Schedulers

Approved By: Terje Rglvag

Name: Espen Nilsen, Carl Skaar

Date: 10.04.2013

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

| [

||
m|m
|

From the DOE Properites you can choose what Kind
ofF 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.

ok
O

m] ||

Scheduler: Contains different types of algo-
rithms that work in various ways to reach op-
Eimization goals based on the problem at hand.

E::_ DOE Properties

File Edit
il TEERE

5% space Fillers

i# DOE Sequence
i Random

i Sobol

= | E Uniform Latin Hypercube

uniformly distributed

[ ¥ Uniform Latin Huperoabe distributed over each dimension.

@ Incremental Space Filler
i@ Constraint Satisfaction

The max number of generated designs is limited to 256000.
= Parameters

Design of experiments based on the Latin Hypercube samplings. For each variable, the points are randomly,

Uniform Latin Hypercube is useful when a random sample is needed. It guarantees to be relatively uniformly

~

= — Mumber of Designs [1,256000] 10
Robusmessiand Reliabilily Wininize Correlation of Input Variables v

@ Latin Hypercube - Monte Carlo Iaximize Minimum Distance of Designs

# Taguchi Orthogonal Arrays Random Generator Seed [0,999] 1

i Minimize Unfeasible Design Number

B statistical Designs @ |} o system Parameters

@ Full Factorial ' Multithreading Policy

Mumber of Threads [1,6]|6

i Reduced Factorial

i Central Composite Designs
i Box-Behnken

@ Latin Square

@ Plackett Burman

Reject Repeated Designs

B optimal Designs
@& Uniform Reducer
@ Dataset Reducer
i D-Optimal ”

DOE Designs Table | DOE Log

M. Designs:10 M. Error Des -0

M [ CATEGORY [ Comer_.[%1 Comner_...[# Inner_of..[# Large_C..Ji1 outer_of [#1 Small_C..J3E Intersect .[5 Intersect...
0 [[1auLH 6.0753E0)  8.9136EQ| 1.0501E0] 2.6200E0 -1.3980E-1 2.5094E0| 1.0507E0] 1.3980E-1
1 [CIEuLH 5.3631E0) 7.7534E0Q| 1.8147E0] 2.6984E0 5.5908E-1 2.8158E0| 1.8147E0] 5.5908E-1
12 |18 uLH 6.5979E0)  8.2220EQ| 14666E0] 2.8098E0  7.4902E-1 2.6354E0| 1.466BE0]  7.4902E-1
13 [[C1E8uLH 51678E0  7.5923E0) -9.7728E-1 24426E0) 2.4442E1 2.3784E0| 9772BE-1| 2.4442E-1
4 |10 ULH 5.9644E0  7.28715E0] 1.9835E-1 2.9153E0| -4.4500E1 2.3205E0| 1.9835E-1 4.4500E-1
5 CULH 6.6919E0  8.6690EQ| -1.5896E0) 2.3579E0 -7.9662E-1 2.5204E0|  1.5996E0 7.9662E-1
EL T T
7 I AR} FANAEN] 2 T72ANAFN 4 OR2AFEN QRTIRFA

M. UnFeasible

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.

Select "MOGA-II" From the list to the left
Click "Ok" to save and close the window.

4:
O:

Look in the help section for more details re-
garding DOE and Schedulers
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OK

] | | |

Cancel

[Use Maximum Number of Available Processors

Scheduler Properties

Optimization Wizard

| 2 MoGal

3 schedulers ® |~
i@ DOE Sequence

& MACK

i Lipschitz Sampling

% Basic Optimizers @
| & moca ]
@ SIMPLEX

& B-BFGS

& Levenberg-Marquardt

& ARMOGA

m

f@ Advanced Optimizers

& MSGAA
@ MOSA
& MOGT
& MOPSO
@ FAST
& HYBRID
& SAnGeA

] Evolution Strategies

i Evolution Strategy
& 1P1-ES

s MES

Run Options | RSM Options | MORDO Options

= Run Options

Wum. of Concurrent Design Evaluations
Save Error Design in DB

Evaluate Repeated Designs

Save Repeated Design in DB

Evaluate Unfeasible Designs
Clear Design Dir on Exit

Scheduler based on Mulli Objective Genetic Algorithm (MOGA) designed for fast Pareto convergence

Main features:
1) Supports geographical selection and directional cross-over.
2)Implements Elitism for multiobjective search.
3) Enforces user defined constraints by objective function penalization
4) Allows Generational or Steady State evolution.
5) Allows concurrent evaluation of independent individuals

The M (num. of individuals ) entries in the DOE table are used as the problem’s initial population. Each input variable
base must be different from zero, since MOGA-l works only with discrete variables.
=l Parameters

Mumber of Generations [1,5000]/10

i |Probability of Directional Cross-Over [0.0,1.0]/0.5

i |Probability of Selection [0.0,1.0](0.05

’ Probability of Mutation [0.0,1.0])0.1
=l Advanced Parameters
DMA String Mutation Ratio [0.0,1.0]/0.05
Elitism |Enabled -|
Treat Constraints |Penalising Objectives -|
Algorithm Type [MOGA - Generational Evolution -

Random Generator Seed [0,899]1
=l Category Parameters
Categorize Generations 7

Categorize Operators

v
[Not On Failure

Cancel




MOodeFRONTIER Configuration

Topic: Assign Input/Output Variables From part-File.

Approved By: Terje Rglvag

Name: Espen Nilsen, Carl Skaar

Date: 10.04.2013

NX CAD Node: interact with the user ex-

£ Introspection Log

G 0y B 2 Aute Scroll On

W

pressions in @ NX .prt-File.

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
inpuUt node you want to assign. You have to click on
each binocular to assign one design parameter to
each of the input nodes.

S: 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.
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mar 24 2093 11:06:44:987 Part fila:
CAalsers\carlhs\DropboxWasteroppgave\CartNX\Doordrm_C5_Geomel

mar 21 2013 11:06:44:988 [ntrospection Directory:
CAllsers\carihs\ modeFRONTIER A tme\Rmp_ 2013.03.21_10.54 10_00&

mar 21 2013 11:06.:44.988 Starting Introspection
mar 21 2013 11:06:44:9580 Starting NX Intro Senver
mar 21 2013 11:06:46:510 Opening NX Session

1

s

Abort

=, NX Properties

L

Edit MNX MNX
4 part Preferences
= NX Properties
Mame MNX85
Description
Part
Is relative

+ MX Advanced Properties
+ CAD Export Formats

-l Process Input Connector
E32 scheduler
= Data Input Connector

s

|

C\Users\carlhs\DropboxiMasteroppgave\Car\NX\Doordrm_CS_GeometryOptimizati... =il

=l Process Qutput Connector
€ NXNastran
=l Data Qutput Connector

[EXIT

v

ﬁ Corner_BlendG Design_Variable_Corner_Blend6 i L& Mass Mass oic)
ﬁ Corner_Blendd Design_Variable_Corner_Blends | = = PRT DoorArm_CS_GeometryOptimization_verd...
ﬁ Inner_Offzet Design_Variable_Inner_Offset i

ﬁ Large_Cavity_Blend Design_Variable_Large_Cavity_Ble... i1

ﬁ\ﬂ Quter_Offzet Design_variable_Quter_Offset i

?ﬂSmall Cavity Blend Design_Variable_Small_Cavity Ble.. & ~

| oK 4 | Cancel | | Help

2 suplight

D

/_’:_ Introspection of: C:\Users\carlhs\DropboxiMas.

& Mx

4

O

2

L

p7
Design_WVariable_Inner_Offset
Design_Variable_Corner_Blends
p26
Design_Variable_Corner_Blend3
pas

v

Design_Variable_Small_Cavity_BI...

Design_variable_Outer_Offset

Design_Variable_Large_Cavity_Bl..

p129

Selected Parameter|Design_Variable_Corner_Blendf

FRE

OK | | Cancel

Refresh
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Topic: Define Objective Approved By: Terje Ralvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013
2 Deisgn Objective: Identifies the output node and
{}’ represents the optimization objective ~ — /_3
i7s. Expression Editor |i\
Variables Expression i
mass 1| mass

The objective node is connected to output node and
allows you to either minimize or maximize the out-
put.

Double-click the objective node. The objective
node is linked to a output node called "mass”. Click Basic Functions Operators

on the calculator: sin_ [ _cos |[ tan |[degrorad| [~ ][ & ][ ][ ][]
In the EXpression Editor define the expression

asin || acos || atan ||radTnDeg||_“_“_“_“_|

output value through the calculator icon. i oo ety 2]
Lz)[8]la s ][e)
Under "Type” you could either choose minimize or 3| ERER|ENES

ceil || floor || round || mod |
maximize depending on the objective For the variable )2 ) (]l

Chosen min || max || interp || vect | l_l l_l \i/ \_/ lELI

‘ abs || sgn || rand || pow |_____

| Apply || Cancel |
|

i*. Objective Properties @ |

- Objective Properties |

Mame MIMmass

Description & |

Enabled <

Format #0.0000 |

-l Objective Expression Properies

User Expression mass | - ________ _I

Type [Minimize -

[ |
=) Data Input Connector \
L, mass ‘_,'
[ OK | | Cancel | | Help K‘

“UGS # | mode FRONTIER
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Topic:

Retrieving Simulations Outputs (displacement)

Approved By: Terje Relvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013

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
3 Script which will run the macro recorded in
NX.

TransFer File: TransfFers File(s) From one applica-
tion node to another:

SupportFiles: Shows the absolute path For all
the Files included in the script

Cygwin Shell Script: Executes a script which will
l 2= Joad NX and run a macro

Output File: Uses a mining rule which is able to
read results out of the .FOB 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 @ macro in NX 85.

The PLM Company

fﬁ wode FRONTIER

SupportFiles

NXNastran




MOodeFRONTIER Configuration

Topic: Write Results to the .FO6-File

Approved By: Terje Rglvag

Name: Espen Nilsen, Carl Skaar

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

Open the .sim-Ffile and right-click on the solu-
tion.

Click on the icon "Creating Modeling Object”

In Ehe “"Keyin Text" input boX, copy-paste:

MAXMIN(VMAG=1, CID=BASIC,DISP)=ALL

“UGS lljj wode FRONTIER
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L1 = =
; PR Fields

8_ 4% Simulation Ohject ... (Filtel
+- [ ® Load Container

_—
i

—

Iﬁ 4 Mk Co % Edit Solver Parameters...
] <4 Suhcy 41 Edit Advanced Solver Options...
é\\ + A2 B3 Clone

‘] Resul| 5 Rename

—] =\ Sensitivil % Delete

% Soluti
= |c \E Optimiz3 " New Subcase...

9 % Solutl b sybcase Manager...
L £ Make Inactive
|‘]§_:| # Model Setup Check

' Plot Boundary Condition Contours...
1* Mechanical Load Summary

=i Solve...

¥ Browse...

Setup Report

& KF Adopt Object

‘B[ User Defined Text1

Modeling Object

Name ’Solution 1
+ -4z Constraint Cont... S B
J-g ,
@4 sin |;f,79 I— - — — — — Analysis Type ’structural

Name ]
Label [3 ]
Properties A

LJ

Description ( |

Text to Insert at Start of Section v
Text to Insert at End of Section A
Keyin Text MAYMIN (VMAG=1, CID=BASIC,DISF)=ALL l ]
Text From File None g
File A

‘& Solution

Solution

Solution Type [SOL 101 Linear Statics - Global Constraints ]
A

SOL 101 Linear Statics - Global Constraints

Preview

[ Ceneral " File Management H Executive Control ]
[ Case Control | Bulk Data " Parameters

Title | |
Subtitle [ ]

o § @]
[Linear Elimination v
e B @
B @
[ User Defined Te)E{ LJJLL.IE_"[:J

Bulk Data Echo Request

Rigid Body Checks

Rigid Element Method

Output Requests

Clobal Contact Parameters

Clobal Clue Parameters

User Defined Text

[ oK H Apply J[ |:ance| J
—

Date: 10.04.2013
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Topic: Record the macro Approved By: Terje Ralvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013
A macro needs to be recorded in NX in order to run Edit] View nert FD[(/_> Analysis | Preferences Windgw(/_v
the simulations. It is important to do this exactly as — F — Undo List N | Measure N
. . . pols | Assemblies Information Preferences Window He :
described here, in order to make this work. fook )2 mromater - . . tmi Measure Distance...
; Spreadsheet._. Y @ Copy Display B Measure Angle...
Before recording the macro, make sure you have a - " s % Delete.. Ctrl+D -
: . . . _ Update v Jmm:r” < M Length...
prt, fem and .sim File. Save the part File without up ST  [Find - Selection R A Moo Eemomas.
dating the Finite element model so the update Finite el ® Object Display.. Ctrl) _
element model button is clickable. Reuse Libxary » Show and Hide » ‘?i; e Bache.
o ki gasure gOdles...
Journal vl & Transform...
. Start recording the macro From 2 Move Oblact..  CuleT e < valdation '
: Movig + Playback.. Ctrl+Shift+P W P rties.. =
Tools --> Macro --> Start Recording. B cuomze. o1 | o r P & Analyze Formability - One-step..
Name the macro “NX_Macro” Repeat Command M| Resize during Playback Curye ’ @ Maple Worksheet Integration...
2:  Open the part-File (File --> Open) Drawing Automation  »|  yser Entn e AR AEEs Optimization and Sensitvity
3: Open the Fem Flle (Flle - Open) e T User Entry with Instructions Symbol 3 Molded Part Validation »
Update the Finite element model Durabilty Wzard. e rage ’ Assembly Clearance ,
(Edlt -—> Update) — 5 Smart Objects... s .
s - ] Start Timer pace Finder..
5:  Open the .sim File (File -—> Open) s Fult Screen Drenta IS B |
Run the analysis - ek '
. U e ' Finite Element Model Check »
(Analysis --> Solve) Flement X :
7:  Let the simulation Finish and close NX without 4 _ _
. . . % ¢ Analysis Job Monitor
saving (File -—> EXit)
Smart Selector Options : Open Results

2 supligh
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Topic: Transfer File and Support Files Approved By: Terje Ralvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013

. . i E::_ Transfer File Properties /
TransFer File: TransfFers File(s) Ffrom one applica- \—

tion node to another. R _

Transfer Files | Connectors

lﬁ Remove File

Move File Name

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 L - - - -
node.

Transfer File Name Dialog &

I-e-l Input The Transfer File Name
| GeometryOptimization_ver03_Rev01 prt

| ok || cance

Click on Add File

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.

OK | Cancel |

E::_ Support File Properties (

=l Support File Properties
Support File Node Mame SupportFiles

SupportFiles: Shows the absolute path For all Deseipton | i
-E'I_ the Files included in the script SupportFies | Connectors

.b-"\dd File %Remm"e File Lookin: DoorArm_CS_GeometryOptimization_ver03_Rev01 - ¥ *'E \
| cs. ization_ver03_rev01_sim1-solution_1.dat & MX_Nastran_old.
. . -
Click on Add File |
Choose the five Files: .prt, .Fem, .sim, killervbs — S B
= . 7 - r - 7] . g n_ver)3_revil_siml-solution 143448 SG.asg i) tut_NXNastran_c
cs_geometryoptim n_verd3_revil_siml-sclution_1.t5988_22.asg
and NX Nastran.macro : doorarm_cs geometryoptimization ver0.reuT]_siml-soluion 17108 S6.sg
— " " =) DoorArm_CS_GeometryOptimization ver03_Rev0l siml.sim !

My ] Global_Sensitivity.ds

6: IF there is other Files in the list, remove them o )| I

Ba] modeFRONTIER.png

by clicking Remove File. ‘ o[£ e I

=
k._g File name DoorArm_CS_GeometryOptimization_ver03_Rev01_sim1.sim | Open \

13_rev0l_siml-solution_l.diag |E] MX_Nastran_old2)
n_ver03_rev01l_siml-solution_1.f04 @ Optimization witl
n_ver03_rev0]_siml-solution_1.106 5 tut_NXNastran_c
n_ver03_rev0l_siml-solution_l.log _:_!E tut_NXNastran_c

oooooo
]
8

DD E T

Files oftype: Al Files

“UGS lljj wode FRONTIER
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Topic: Cygwin Shell Script

Approved By: Terje Relvag

Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013

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

C

There are no changes needed to be done in the
main window. Go ahead and click on “Edit Cygwin
Script”

All the text marked within @ 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 .FO6 resultFile. These can be
picked from the list to the left.

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\m0odeFRONTIER442\jre\bin\java.exe)

Check if the script is able to load.

¥
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P
£, Cygwin Shell Seript: NXNastra

File Edit Options View

=&

4| I |

Lal|lHEESIEE B S

| .% DoorArm_CS_GeometryOptimization_ver03_Rev01.prt
E. DoorArm_CS_GeometryOptimization_ver03_Rev01_fem

4| 1+#!/bin/sh -
2

3 typeset -1 time=0

4 typeset -1 timeout=120

I_E doorarm_cs_geometryoptimization_ver03_rev01_sim1-g

5
& mv IDnnrArm_CE_Genmetry{?ptlmzatlnn_verUS_Revul_cnpy. prtl IDnnrArm_CS_Ge ometryOptimization wver03 Rewv(l. prtl
7
8ugii.bat -key:HX Nastran.macro
9
10while [ 1 -eg 1 ]
1ldeo
12 if [ #{time} -gt &{timeout] ]
13 then
14 echo ">> NE-Nastran run failed! Killing NX-Nastran process™ E::_ Cygwin _
15 UGS_pid=¢(p3 -W | grep "ugraf.exe” | awk 'NR==l{printfl}")
18 cscript //B killer.vbs &{UGS_pid] = General
17 N pid=:{ps -W | grep rAlasFran.exE | awk 'NER==1{print&l}'} \nstallation Dir E d_j
18 cscript //B killer.vbs &{Ni _pid}
19 exit 2 =l Java Process
+flag £i Java executable file CAESTECO\modeFRONTIER44 . <3l
{21 Java memory size [MB] 256
22 if [ - Idnnrax:m_cs_genmeI:rynpt1m1zatlnn_verﬂﬁ_revtll_s1mlfsnlutlnn_1.fUﬁI] External process timeout 10
23 then Max reuse count 100
24 NX _n=5( grep -c "END OF JC-B"Idnnrarm_cs_genmetrynptlmzatlnn_vercls_revtll_slmlfsnlut:mn_l.fU¢ Max number of concurrent process... (4
25 if [ #{Hi n} -eg 1]
26 then
27 echo ">»> NE-Nastran run completed!™ [# [*J
28 exit 0
29 fi
30 fi
31
32 echo "»>> NE-Nastran is running..... " |
33 sleep 1
34 time=Ftime+l
35 done
36 |
37exit 0 i
4 +
[ a7z7 |ume| | mser | us-ascu |

Cancel

E::_ Cygwin Shell Test

Edit Cygwin

Edit
2] Cygwin Script Preferences

’E| Test Cygwin

|__________

2 Configuration

5 [y B £ Auto Scroll on|

G|

= Cygwin Properties

FROGRAMFILES=C\Fragram Files (x56)

Script Name NXMastran
Description [ NUMBER_OF FROCESSORS=6
Priarity MNORMAL -

[= Cygwin Advanced Properties

UGIH_ROOT_DIR=CAFrogram Files\Siemens\WX 8.3UGIN

Timeout (seconds)

a SESSIONNAME=Console

Use Grid System

(=] CONSOLE_OPTION=

Keep alive

o COMPUTERNAME=!IPMAD247

Set job dir to variable

Set design ID to variable

APPL_PWD
DESIGN_ID _=usibinfenv

Setuser name to variable

ESTECO_USER

Set project name to variable

PROJECT_NAME apr09 2013 12:32:29:472 Cygwin Shell Test Successful

Output variables file name KILLER.env

= Statistics l o |

Charset US-ASCIH Abort [

Line Separator UNIX (LF) =

Length 956 _— -~
Last Modified 08.apr.2013 16:14:56

=l Process Input Connector

£ Process Output Connector

[ nxss [ExiT ~| [V Exit32 =0 |
[= Data Input Connector = Data Qutput Connector @
|E PRT |Doorarm_cs_GeometryOptimization ve..| [, Fos [doorarm_cs_geomeiryoptimization_ver03__|

‘L% SupportFiles

|Duu rArm_CS_GeometryOptimization_ve |

f 0K

| [

Cancel Help ]




MOodeFRONTIER Configuration

Topic:  Retrieving Simulations Outputs (displacement)|| Approved ByY: Terje Rglvag Name: Espen Nilsen, Carl Skaar || Date: 10.04.2013

read out results From the .FOB File and assign ‘ Openﬂutput‘

[ Output File: Uses a mining rule which is able to . oo e e S {

. . — T & File
it to the output variable ~ ,
| =l Qutput File Properies
. “ o Qutput File Node Mame FOB
Click on "Open Output File | Description 4 |2
Output File Wame doorarm_cs_geometryoptimization_ver03_rev01_sim1-solution_1.f06

CIle Opeﬂ tO Update the FOS FI|Q Include Template in Project J.
Browse to the .FOB File and double-click it. | charee! s 1252 -

| =l Data Input Connector =l Data Output Connector
C NxNastran L, maxDisp

There is already a mining rule defined. IF you need to |
add a new mining rule For displacement: |

b Tempine ot it . (

5:  Mark the text "Displacement e — — — = - — - — = - — - — — -

[ oK | | Cancel | | Help

. . n . g n
6: Right-click and choose "Relative Position o | mEAT e T w w A1 2 &3 ! =
. . . 357 (0 1 FX 3.00467EE+05 ==== === === 6.633212E+07 -1.879538E+08
7:  Mark the value you will like obtain From the P - 24724028406 - S.SMSDMEWE - 54308385407 |
. 359 FZ ==== ==== -1.486415E+00 1.194822E+05 5.965968E+05 === . Open \
— 360 MY - - ==== 0.000000E+00 === ===
FOS Flle' |eFt 361 MY S N S S 0.000000E+00 S Look in DoorArm_CS_GeometryOptimization_ver03_Rev01 i ’-‘EI \
8' nght_C“CH and Choose “Select Relatlve" B2 B T T " T T e || deorarm_cs_geometryoptimization_ver03_rev01_siml-sclution_1.dat [E] MX_Mastran_old.|
- " 363 TOTALS 3.004678E+05 2.472402E+06 -1.486415E+00 -5.513709E+08 6.692871E+07 -1.336454E+08 ‘;_:/, 7] doorarm_cs_geometryoptimization_ver03_rev01_siml -solution_1.diag | NX_Mastran_old2
D' | t h |d b d th | 364 |1 RFRIL 8, 2013 NX NASTRAN Recentltems | doorarm_cs_geometryoptimization_ver03_rev01_siml-selution_1.f04 @_] Optimization witl
Isp acemen S OU ecome greenl an e Va Ue 365 || doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1.f06 | _E:'tut_NXNastran_c
366 |0 | doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1.log 2 tut_NXNastran_c
red_ E67 ! 7| doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1.0p2 _E:. tut_NKNastran_c
368 Desktop || doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1 13448 _56.asg 2 tut_NXNastran_c
| doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1.t5988_22.asg
95 || doorarm_cs_geometryoptimization_ver03_rev01_siml-solution_1 £7108_56.asg
370 |0 rrw TL e MRAX/MIN VRLUE STUMMARRY RESUL - E‘JDoDrArm,CS,GeDmetryOptlm\zatlDn,ver(B,Rev(]l,swml.slmf
371 MAXMIN OPTIONS: SET=ALL, CID=BASIC, VMAG=1, VMAG=1, COMP=T1 My ] Global_Sensitivity.xls
372 POINT ID. TYPE CID *XTMAGH** T2 13 Rl Ro|| Documents e copal Sensitivity 2as
373 9167 G  BASIC 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00 0.00000 .- 7] killervbs
374 20305 G  BASIC 4.977476E-01 0.000000E+00 0.000000E+00 0.000000E+00 0.00000 T B modeFRONTIER.png
F' " th I H b |' H' H t —_ 375 Computer |E'| MNX_Mastran.macro
inally, run the analysis by clicking project --> run i o e .
377 ‘._L‘ File name: DoorArm_CS_GeometryOptimization_ver03_Rev01_sim1.sim Open
2:2 g VBITELE Files of type: | All Files - Cancel
380
381
382 [0 EEES 1L S DISPLACEMENT MAX/MIN VALUE SUMMARY BESULTS FOE SUBCASE =z
“ [T} b

[Row: 370 Col: 48 | [Len: 37531 | |

ariable Name Description Mining Rule
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