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optiSLang v4

144

e Comprehensive systems “easy and safe to use
- Easy modeling of the process chain

e “easy and safe to use methodology”
- Minimal effort to set up analysis
- Algorithms with proven default settings

e Clear and intuitive graphical representation
- To see and understand the workflow

-
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€ IBIL- B By Bkl 45 sighls pipemend

Simultaneous RDO é)
Nested Algorithms (Variance based RDO)

Build loop in loop systems
e.g. variance based Robust Design Optimization
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New & updated Algorithms (W] optisiang [ 4.1
Optimization 7 Simplex

e Simplex E

Reliability

e Monte Carlo

e FORM

e Adaptive Sampling
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Input Correlations now available at v4 Q} optistang']4.1]

V4 Parameter manager supports correlations
e stochastic and mixed parameters

e for all parameters or a selection

e check validity “on click”

m ten_bar_truss - Parametric System
Parameter Criteria I Other I Result designs |
INPUT: a vs. INPUT: b, (linear) r = 0.850
; = > Name Parameter type Reference value Constant PDF Type Mean Std. Du
1 area 0l Stochastic 10 _/\ MNORMAL 0 1
£\
2 |area 02 Stochastic 10 r N | @ |
P m Define parameter correlations \ J
3 |area 03 Stochastic 10
area_02 area 03 area 04 area 07 area 08
o~ 4—|area_04 Stochastic 10 grEalfig 01 1
.. area 07 0.01 1
=)
2 5 area05 Stochastic 10 area 04 1
- area 03 1 001
e 6 area (6 Stochastic 10 area 02 1 01
[]" . ?—Iarea_ﬂ? Stochastic 10 [Rgsmre Defauhs] l oK ] [ Cancel ] [ Apply ]
S s
., G —
b , P 8 |area 08 Stochastic 10 (il MNORMAL a 1
.' - < —I I} |_| —/ \_
Y, W nt
o
- % 9 area_(9 Stochastic 10 _-/\_ MNORMAL 0 1
4 0 el
INPUT: a
b 10 areal0  Stochastic 10 _/\ NORMAL O 1
8l
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Cluster Identification at Box (Parallel Coordinate) Plots

39 ( unfiltered ) of 39 ( active ) designs ( total : 39 )
&h A kursawel kursawe2 Objective  Objective_0
0748 < 0.0572 -15.5021 0.274183 -15.5021 0.274183

X
0

e Cluster analysis

Use cluster algorithm to
automatically find concentrations in
input, response or criteria space

e Parallel coordinates plot
(PCP)

Use PCP to apply cluster analysis on

selected data and get visual

feedback
-0.9932 -0.9972 -0.9916 -19.670) ® .
. . Parameters ‘ ° .‘ [ ¥ } 0
e Transfer information . S |
Use the same coloration in anthill | b ‘ 02
plots via “"Design colors”-Button ‘ | o 04
¢
| J " -0.6
[ Design selection ] ‘ & « & 9 " {
e = S ‘. * -0.8
sign activation -
[ De 9 ct t ] —0‘;:}0‘6{;\4* - ® [ ] t._»:J
sign colors Ve, o 0
[ Design col ] %f__(;- o ;E = 04 06 08

INPUT: x_3
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Re-evaluate in v4 (W] optisiang [ 4.1

Read designs from directories

e Inputs and Outputs

e Add Postprocessing

e Merge with previous analysis results
. Design0001
| Design002
| Design0003
| Design004
| Design005

@
1 Design0006 ’_\-b§

P
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Find the Modules

Wizards g =

1.' Solver wizard

f#’ Sensitivity wizard

® Wizards 1@ Optirnization wizard

1’ Robustness wizard
Separated to extra box

1‘3’ Reevaluation wizard

Modules o8 =

e Search functionality MOP | Q
Guarantees quick access to specific LT “hai”_ Elemey
solution and good overview of all modules = "' Integrations

% MOP Solver
e New favorites box 5 PMOP Solver (Beta)

=l analysis

Drag & Drop oftgn used modu/es and use S P Metamo delling
folders to organize your favorites .

- ‘@ Metamodel of ...ognosis (MOP)

A PMOP (Beta) Favorites Qs =

=h PMOP Postprocessing = P Ansys

o Ansys APDLInput (Beta)
> % Ansys Workbench

Q ETK Ansys

= P MostUsed

?;; Python 2

a Postprocessing
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Integrations optiSLang v4.1
S1IMULALION X

Powered by ITI

1 ABAQUS

-

madymo

N\ MSC ASoftware:
Adams

ConcerPTs NREC

GMSRR FIOEFD" oo

Edyson
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Integration Wizard

Search for @
bt oo [E] 202 o
* Search funCtlonallty @ Common text based 3 Abaqgus 3 Adams
. . Al U5 ADAMS
Guarantees quick access to specific -
solution and good overview of all "'{ N @ e e £ Crurbo
provided wizards - ANSYS CFturbo
. . 9 Edyson 9 FloEFD @ LS-DYNA
e Customize process chain o -
Select script type M%o Madymo % Midas
Choose extraction via Text output
or ETK =l Integrations
° Customized SCI‘iptS @ Ansys Workbench E ASCMO Solver @ Calculator
ANEYE
User can provide solver scripts &P Matlab £ MOP solver S5 PMOP Solver
which are automatically built in Hana
process chain @ Python E} Simulation X @ Spreadsheet
PYTHON SIM, X EXCEL
= Interfaces
i ETK @ optiSLang 2 CN t1urboorr
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Standard text based

Text based

e Standard interface

e Define parameter/responses
e Set solver call

e Dynamically adaptable
e N parallel
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Import optiSLang v3 project

Problemfile (optiSLang <v4)
e Reads .pro file

e Defines process chain
e Parameter

e Responses

e Criteria

e Result: Standard text based process chain
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Import TurboOpt project ConcerTs NREC
TurboOpt
TurboOPT task file

e Reads .opt file
e Defines process chain
e Parameter

e Responses

e Result: Standard text based process chain
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Input parametrization 7

Catia - Text Based (v4.1.0) CATIA

e Autoparse Designtable

o
| # DesignTablel.bt - Y B S
Parameter i \sample_data'\catia\DesignTable 1. txt ‘Open
: Detected parameter Advanced

e Get/set parameter

ra

Name Type Value

e Catia Input - D omsenn @ AL

2 aussen_l2 @ REAL

e Update Catpart (batch call) 3 oamenl3s @ REAL

. 4 aussen_L4 ® INTEGER
® MeShlng Eaussen_ﬁ ® INTEGER
PY S I M 6 innen_Il ® INTEGER

olving — 1:"“‘:5';“: 715 ® INTEGER
e Output extraction s v ® wiecen

9 M ® INTEGER
10 T ® INTEGER
11 T4 ® REAL

12 T ® INTEGER

13 19 ® INTEGER

P show parametrized locations

P Show additional options
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Input parametrization

PRO E- Text Based (v4.1.2)
e Autoparse parameter file
e Get/set parameter

e PROE Input

e Update Geometry (batch call)
e Meshing

e Solving

e OQutput extraction

| Model 1_kubus_D21 1
° | Model1_kubus_H1 3
® | Model1_kubus_11 5

1

Input slots

I» Standard slots

P Show additional options

ProlENGINEER

:\sample_data'\ProE\par_abag. tut

Detected parameter ‘ Advanced |

NaAme Type
1 Model 1_kubus_D21 @ REAL 110
2 Model1_kubus_H1 @ REAL 300

3 Model1_kubus L1 @ REAL 50

} Show parametrized locations

o (o ) ]
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SIMULALION X

Powered by ITI

Interface

SimulationX - COM Interface
e Get/set parameter

e Get responses (signals)

elop/protos/optiSLang/examples/oscillator/simulationx - SimulationX
Parameter Simulati Variables Responses
E:I mass.m 1 - ; R . p . D_J displacements.x [1:1001]
- V\protos\optisLang \examplespscdillator \simulation:x \oscilator.ism Open L
e WWindows only <] spingk 0 _ (it
MName Value Unit Description
[» Parameters
o T mass
4 Parameters
m 1 kg Masse
0 0 m Anfangsweg
e 4.1.2: support v3.6
- 3 E support
V4 H H 4 % displacements
e Don’t stop @failed design
ix : [1:1001] m Weg
Input slots v [1:1001] mys Geschwindigkeit Output slots

. z 1
[ ] 4 - 2 : Su ppo rt 3 - 5 + > Standard slots i [1:1001] m/s Beschleunigung [ Standard slots

PR spring
4 Parameters
k 20 N/m Steifigkeit
kindP5 1 - Vorspannung d.,
I Results
b damper
3 E dampingratio
[ E ENergy

[* connectionl

< I ] »

Distinct working directory Save in design directory

P show additional options [ 0K H Cancel ]I Apply |
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Interface

Excel - COM Interface
e Get/set parameter

e From/to cell

e Get responses
e From cells

e (Test) run macros Tes e e
_ Wariable values | Rang
k 0 10..50

m 1 01..50

e Windows only

e Serial s

omega damped e
I+ Srandard sintc I Standard =lnts

i
x_mas_env

10 ¥(t=55) max

1 *(t255) min

asdlator

[ Distinct working drectory [7] Save in design directory
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Interface

Matlab
COM Interface (Windows)
C++ API (Linux)

e Get/set parameter

e Get responses

e Test run

e N parallel (Windows) / serial (Linux)
e Specific version (Windows)

28 % Scalar valuea

:..i L 29 vh-=-aqrc(?*Ekin/m)
CH a0 omegal-=-sgre (k/m)
.—J ma 31 TETEITTY = cmegaOeagot (1-0D)
| 32
33 ADPTOXimATE -mAXimum - Amplitud om

O
35 num atepa = 100:

Time series
3B cime-=-[0:10/ (num_stepa-1):10]*4
_walues =sin(time. “coege demped)
ope = exp (~time. *Dromegald) *vi/omega damped;
41 & values =-sin values,*envelooe:
« |

L | Name Type
ol B ® REAL o
2 Han & REAL ® 10
3 envelope Aa STRING expl-time,
4 indicator Aa STRING time
5k ® REAL * M
E m & REAL * 1
7 num_steps & INTEGER 100
8 omeas Aa STRING santfl-0

i, AsSErIment delecton o nor guaranieed fo be exact!

Value

Output slats
I Standard slots
B

Version to cal: [Defauit

~) Geachregsiy

P show additional cosions:

[ stnct woding deectory  Detect assignments = Use as parameter =
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Interface

Python - Integrated

e Get/set parameter

e Get responses

Pocomater Python 2 Varisbies Responses
e Test run o o B[RS RN p—r—Ty
© | Bin 10 a3 L -Exin-=-10.00000000 - [ .
o 40 L
ol 41 dscsiac-values
n'_‘i Ty 42 w0 = sqrt(2*Ekin/m)
: 43  omegal = agre(k/m)
44 emega damped = omegal®aqre (1-D*D)
45
- T 46 lepproximste maximum:amplitude: from envelope
e Part of installation 1 £ R ot v o
13
50 #rime seriea |
51 EJdef CalcDisplacement| ) :
e Dynardo Python modules g0 '
5% envelope = exp(=_t*D*cmegad) *v0/omega_demped
54 Teturn sin_valus*envelope
55
E6[Jaes Calelndicator(_®, %) !
57 Af-_t--5:
58 zetuzn ebs(_x) ]
Tnput slots. 58 ‘else: Outpust sots
b Standard slots 60 return 0 * [ b Standard siots
4 [, v
HName Type Value
L - KbAL L
7 Edn @ REAL 10
ik ® REAL n 3
8 m ® REAL 1
10 numsteps ® INTEGER 100 k
11 omegald L i 4414 ‘
12 omega damped @ REAL 4ATL
13 pi ® REAL 3415
Nicoa. A REALVECT  ninnal L
2 mistinct working deectory Testrun - Use as parameter ~
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Integrations v4.1.2

“Built-In” Customization El— .

AMESim Input Bash Script ETK AMESim

e Get/set parameter AMESIm

e Get responses (signal)

ETK AMESim Variables Responses
° Python—based Scri pti ng i nte rface p rOVided AMESIm Model: «vaMESimMndell_.results | E] [ Import l

fo r AM ESI m 1 |MAS003_1 acceleration at port 1 [m/s/s] [1:200001]

2 |MASDO3_1 displacement port 1 [m] [1:200001]
3 |MAS003_1 force at port 1 [N] [1:200001]
4 |MASD03_1 velocity at port 1 [m/s] [1:200001]
5 |SPRO00A_1 displacement at port 1 [m] [1:200001]
6 |SPRO0O0A_1 displacement at port 2 [m]
Parameter
.u_:| cSpring 100000 Jhome/kuehnidevelop/sandbox/practicefamesim/data/00004/AMESImModellfAMESImModell_ gp l E] 7 |SPROODA_1 duplicate of force at port 1 [N] [1:200001]
l“_:l fspring 10 Name Title Nominal value = Lower bound = Upper bound  Reference value Unit 8 |SPRODOA_L force at port 1 [N] [1:200001] output slots
o ; -
° | frict o 1 fSpring Federvorspan... 10 1e+06 1e+06 0 M 9 |SPRO0DA 1 spring compression [m] [1:200001] standard slots
“ | mMass 10 Masse des
C ] 2|mMass Schiitten (desi... 1° -le+06 UEER 2 9 10| SPRO0OA 1 spring stiffness value [Njm] [1:200001]
; Friction
frict 0 -le+06 le+06 0 Il
3|irle (operation poi.. &+ e+ n 11|SPRO0DA_L velocity at port 1 [mis] [1:200001]
4|cSpring title 100000 -le+06 le+06 0 Nimm R
| 12| SPRO00A_1 velocity at port 2 [mis] [1:200001]
. Input slots 5|x0 ?u;lenkung fuer fSpring/eSpri... -le+06 le+06 1] m
# Standard slots edervorspan... 13[v001_1 linear acceleration (always zero) [m/fsfs] [1:200001]
14 W001_1 linear displacement [m] [1:200001]
15 |W001_1 linear velocity (always zero) [m/s] [1:200001]
Wariable Name: ] Use as response ¥

D Show additional options = o 2oply || @icancel || @Plox ) show additional options | Reset to dafau\tsE] [ o Apply H@)gance\l Pox
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Interface

cMsA FloEFD™

“Built-In” Customization
Inputnode + Outputnode
e Get/set parameter

e Get responses

e Reads/writes XML-files (Python)

e FIOEFD output integrated in ETK
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ETK Output extraction
Abaqus odb - ETK gg ABAQUS

e Use ETK node to extract results ABAQUS

ETK Abaqus Variables Responses
ODE File:  V:'sample_data\abagqus\00003\QTKK _grob_gemappt.odb - Ij Step 1 IP_AC YIELD [8643:1]

Field output History output

Step: [Step-1
Frame: [2 [last]
Field output: [AC YIELD

Position: [Integaﬁm point

Element type: | ¢3p Component:
S4R

Output slots
I» Standard slots

Section point: | 53R Mid, (fraction = 0.0) [3]

53R fraction = -0.538469 [2]

S3R fraction = -0.906180 11

¢ | ALL ELEMENTSINST( PART-1-1) [RAE =
PART-1-1.BUCHSE [INSTANCE ELEMEN| |
PART-1-1.FLANSCH [INSTAMNCE ELEMEI
PART-1-1.HALBSCHALE [INSTANCE ELE ~
N 3

Variable Name: Step_1_IP_AC_YIELD

p Show additional options
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ETK Output extraction

MSC
Adams res - ETK

e Use ETK node to extract results

ETK Adams Variables

Adams File: | wvmﬁdamainteqxﬂate-r&i | E l Impart ] IDJ Efficiency_gearing_number [1:150001]

Analysis

Mame: AMALYSIS 01

Application: AdamsView MS Windows NT 5.1
Date: 2011-03-15 11:32:04

Solver: 2008 r1 Adams C++ Solver
Script: ~unknown-

Model: ADAMS View model name: ED
File size: 197 MB [3 sed]

Selection Output slots
Type: [Req.mt sy I> Standard slots

Entity: [Efficency
Component: |gearing_number

Data: [dynaﬂc
Step: [M
Add initial condition:

Variable Name:  Efficiency_gearing_number

P show additional options
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ETK Output extraction

ANSYS rst, rmg, .. binary - ETK
e Use ETK node to extract results

AnsysFie: | = ansys | 00002(T)filewrst | (] [ imoort I_U_Jﬁk_hidn;;hl_sl

[2084-2085] . [2094-2093] « [l )
[2004-2005] @ [2104-2105] DS

Frd
Eﬂiﬁ} [2124-2125] I Standard clote

[2124-2125]
[2134-2135]
[7144-7145]
[2154-2155]
[2164-2165]
[2174-2175)
[2366-2367] ¥

[ Information

Veriable Name: e history last MSL by number  Use as response =

b show addisonal aptions o[ conce | [ apoty |
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ETK Output extraction

Madymo jps - ETK madymo®
e Use ETK node to extract results MADYMO

g w— — J s

ETK Madymo Variables Responses
Madymo File: | « [ 00001 []] basis15.jps =] [ mmport || | basists sigo_chno [1:10001]

Run ID: | BMW -
E71 Fahrerseite Mastermodell
MADYMO Version 6,2.2 Date: 07.02. 2006

Signal: | /101/4051 { Hybrid_ITI_50th/potentiometer_ang ) - joint /101/4( v |

Channel: []'o'nt position degree of freedom 1 - ] Qutput slots
[* Standard slots

basis15_sigl_chnd Use as response -

tional options 0K H Cancel ][ Apply ]
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ETK Output extraction

Midas XML - ETK (v4.1.2)
e Use ETK node to extract results

EDYSON - ETK (v4.1.2)
e Use ETK node to extract results
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Text based parametrization
LSDyna - Text Based (v4.1.2-beta)
e Autoparse *Parameter

e Get/set parameter
eSolving

“Built-In” Customization
e Get responses

e Reads LS-DYNA ASCII result files
(Python)

e integrated in ETK

Solver Call LSDyna Cutput
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ANSYS is a very powerful parametric modeling
environment

v 92 @ egemgias v,
/83 @) Goomety )
/A @ V.
o 5 @ setw v
Vi s@mm v,
4 7 @ nesus v

8 |50 prameters 8 [ puaneters
( Satic Fructurd (AHSYS) ~HA Modd (ANSYS) -‘

|G Porameter cet |

- including process automation, third
party CAE integration, bidirectional
CAD interfaces, parallel computing

- easy access to parametric via
parameter manager

- with these important technology
ANSYS Workbench is ready to
address RDO task's

minimize
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optiSLang inside ANSYS Workbench

Modules Sensitivity+MOP, Optimization and Robustness+MOP provide
,best practise™ optiSLang functionality

S Mew [Zopen... [d save [l save as... | g limport... | “9Reconnect (@ Refresh Project # Update Project ~ | Resume # Update All Design Points | (% project @) CompactMode - {3 optPlug...

Toolbox ct s nox

|Ehna]ysis£‘ysta’m |

Design Assessment a
&) Electric 2
Explicit Dynamics 3
& Fluid Flow (CFX) .

& Fluid Flow (FLUENT)
Harmanic Response

3 | 5d Parameters

Linear Buckling Microsoft OfficeBxcel
Magnetostatic

Il Maswell 20

ﬂ Maxwell 3D

@ Modal |l'p1 Parameter Set

fili RandomVibration
fili ResponseSpectum
ﬁ Rigid Dynamis

& RMxprt

[z2) Shape Optimization i E it hd 2
Q Static Structural 1 1 ﬂ Optimization EA 1
) steady-State Thermal Z Parameters " 2 Parameters v 4 2 Parameters "
Thermal-Electric | 3 [0 criteria 3 |[L] criteria v 4 3|0 criteria v
Transient Structura
ET ot Thermal 4 Bl ooe \/‘/—o4fﬂEA v 4 4 B samping v
ransient Therma
5 5 5
SIS L mop v 5] Results v L] mop =
Custom Systems 5 [ Resuls v 4 Optimization EA s ERESUHE ........ ‘?‘
Design Explaration Sensitivity Robustness
El optisSLang
§L| optimization
Robustness

Sensitivity
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Important Features
optiSLang for ANSYS v4.1

optiSLang

o)
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Continue Crashed Session
e using continue optiSLang only send unsolved designs

e Available in optiSLang and optiSLang inside WB (using update at
optiSLang container - continue or reset can be chosen)

" —
) Computation partially completed m

=4
D:II

2 | By Parameter
The project “hook_sensi” has been partially computed.
30 crieeria Vv
4| % DcE F | Do you want to continue the computation or reset and
i re-run the project (discarding all existing results)?
5| @ Mop Edit... project g g ) |
6 0 Resulks DoE Resulks = : :
— DoE Resulks (Reduced Data Set) < Continue CDmPUtatIDn
Sensitivity Keeps current results,
Finalize I
Select Update Script |

= Reset and re-run
Discards all existing results.

24 [Cuplicate J

Refresh

Reset

QE Fename

Properties

Quick Help
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Recalculate Failed Designs

e Due to different reasons design evaluations may fail

e With “Recalculate Failed Design Points” you can start them again

Result designs
_ 1d | Activation Violated Duplicates Status AREAOL AREA *
1 050 [¥] active false ; 1775 5!
3 048 [#] active falze Succeeded 14,627 11.25
4 047 | active false Not succeeded 9453 1975
5 046 IE active falze Succeeded 2.289 1375
6 045 1 active false Not succeeded 14220 1275
7 044 IE active .false .Notsucmded 7.065 1175
8 043 | active false Not succeeded  18.200 1575
9 042 IE active false Mot succeeded 15025 6.75
] T b

- B
1 Edit...
2| £y P DoE Results
3|t ¢ Show Reduced Data Set
4% D Remove Reduced Data Set
5 M Finalize
6 TR Recalculate Faled Design Points ||
Se Select Update Script
23 Duplicate
Update
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Update via Python scripting

ANSYS initialize per default an update mechanism, which updates
a complete ANSYS Workbench project

e Mechanism can be overridden via python file

optiSLang provides this feature for optiSLang design evaluations

User has full access to his ANSYS model update

Properties of Schematic B4: DoE TR X

A B

1 Froperty Value

3 Component ID DoE (optiSLang)

4 Directory Mame Sensitivity

5 ggﬁgrpp:ﬁr;’q:mcessjng during

6 Save Design Point Directories

7 = Update Options

a8 Run Python Script for Update

g Python Script: C:\WUsers\Werwalter\Desktop\Pythaon Scriptsiupdate. py
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Support ANSYS HPC Parametric Pack

=4
=

e Submit designs to WB design table, as a result

. . . ) 2 & Engineering Data v
ANSYS organize job distribution and license use 3 @ Geometry >
e Select "Use RSM Mode” to enable parallel design 4@ Model v 4
point submission 5|@ Setup Y 4
6 |§ Solution v .,
e Set the “Preferred Number of Design Points in 7 @ Results v .
Parallel” to the intended RSM job size —> 8 |5 Parameters -

Static Structural

Properties of Schematic B4: DOE

A
L [(fd Parameter Set
2
3 Companent ID DOE {optiSLang)
4 Directory Name Sensitivity
5 Open Postprocessing during Solver Run
& Open Postprocessing after Calculation - B
7 Save Design Point Directories 1
8 E Motes ?
9 | Mets | |
10 = Update Options 3
11 Lise RSM Mode 4
12 Preferred Mumber of Design Points in Parallel | 4

Sensitivity
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Get ready for RDO using ANSYS HPC Parametric Pack

HPC Parametric pack is available in
ANSYS workbench only

All parametric models from ANYS classic
needs to be integrated in ANSYS
workbench

optiSLang v4 supports integration node
for ANSYS workbench including
parameterization of additional responses
(signals,..)

Dynardo Consulting switched to HPC
Parametric Pack for all ANSYS RDO
tasks Q2/2013

Number of Simultaneous Design PointsEnabled

]
P ]
gl ]
a [

L]
| | ol | sl [l | ol

>
1 2 3 4 5

Number of HPC Parametric Pack Licenses
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The WB Node (ANSYS inside optiSLang) &)) optistang | 4.1

Use ANSYS WB in your optiSLang flow provides flexibility
to extend the process chain

e More flexibility (compared to “inside”)

e e.g. use signals for calibration

e Batch call using HPC Parametric Packs
MDP‘

| Postprocessmg

Parameter Ansys Workbench Variables
‘ij depth 3 Project and Parameter | Freferences | Output files |
o | .
height 11
‘;4 g Name Value Name
© | radius 35
ij thich 1 1 depth 3 1 Geametry_Mass
- - _ L
2 Young_s_Modulus 200000000000 || 2 Force_Reaction_Maximum_Y_Axis - | I
Input slots 3 thickness 1 3 Force_Reaction_Total 444759 Output slots
I Standard slots 4 radius 35 4 Force_Reaction_Maximum_Total  616.006 I> Standard slots
5 height 11

Refresh
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ETK inside ANSYS Workbench Q) _.Eﬂ

¢ ETK module

Access output parameters which are not
“built-in” Workbench - e.g. arbitrary data

- A
in teXl‘.' or .rSt ﬁ/eS 8l = Static Structural
2 Q Engineering Data  +" 4
3 ﬂi} Geometry v 4 3 |[fd Parameter =
e Nonscalar Data + @ wodd . | o (seta)
Use functionality of Extraction nodes inside 5@ setw v 4
ANSYS Workbench to work with data which © | €@ Soluton -
is not supported via ANSYS, i.e. vectors, B g - -

B ) ETK (Beta) (B1)
pd P12 difference

signals, matrices

Static Structural

e Register response values

Use powerful optiSLang calculator (3 Parametersatz
functionality to derive scalar values and
register them in Workbench Parameter Set

e Parameter identification

Use parameterized values to set up 3| @ Reslts v .
calibration task through optiSLang inside Optimization_ARSH
ANSYS Workbench
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ETK inside ANSYS Workbench “?‘) _.Eﬂ

e Signal visualization, extraction and analysis inside ANSYS Workbench

ETK Variables
(M) Type Value Base path mode File Expression
reference E REAL XYDATA [1:30] Relative to project Whuser_filest\force_disp_refibe @ constant
2 file_history_all_MSL_by_selection m REAL SERIES  [21:30] Relative to project ASYSVMECH file.rst 0 constant
3 displacement .’ REAL VECTOR [30] -extract(file_history_all_MN5L_by_selection,1)
4 file_history_all_RF_by_selection m REAL SERIES  [21:30] Relative to project LASYSUMECH file.rst @ constant
5 force .0. REAL VECTOR [30] -SACCUMULATE_CHANMELS(file_history_all_RF_by_selection)
Esimulation a REAL XYDATA [1:30] wydata(displacerment,force)
7 difference ® REAL 260,852 §5IG_DIFF_EUCLID{simulation, reference)
! T T T T T
T3]
Nk i
Ll
. =
r i
-
Ak reference “
simulation
| I : o
M~
1 I I I I I I
5 i 15 20 25 30 35
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Licensing news
optiSLang for ANSYS bundle

Worldwide licensenses = 150% of limited area licenses

MOP solver license Pack (10 Licenses)
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Backup

—
N
%
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dynarcdo

Product bundle: optiSLang for ANSYS

e Product bundle containing

e optiSLang inside ANSYS Workbench

e optiSLang 4 including WB node

e optiPlug
e Use same dialogs, same algorithms, same post processing
» Wizard driven set up of analysis

> Algorithms with proven default settings

> Minimization of necessary user input to design/robustness
space, constraints and objectives

» Maximize the outcome/benefits of parametric studies with
the help of Wizards, best practice algorithms and the
Metamodel of Optimal Prognosis (MOP)
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A, C'uynarcio

Variables Tab (W] optistang [4.1]

Post process Outputs
Calculator in each integration node

. . ( 4 osdllator_signal.txt - C:\Users\Public\Documents\DynardohoptiSLang\d.1... | ? & .|1
[ J
Combine Signals, Outputs, ... . _— I
Text File: etrize\pscillator_signal. txt Import uj disp_channel [1:100]
e Forward your results =
y 1s8nLtxt-5.1.2- - - - IJI‘I‘IEICO 095086
- 2 . " maa 0.74887
i oscillator_signal.txt - C\Users\PubliciDocuments\Dynardo\optiSLang'd.1.0\examplesioscillator\ascii_parametrize - Text Ou 3 Object: T VALUES a A
4 object -info: 2-3 1002 [ meat |
Text Output variables I 3 gl |7 mad 053689
- 6 --0.00000--0.00000 e
(0] Type Value File Expression IDJ { 7 ..0.10101- -0.43260 __| mad DL
14
1 disp & FEALVECTOR [1001]  “oscillstor signalt’ @ constant il 020 ey
o
2 time # REALVECTOR [100:1]  oscillator_signal.td” @ constant Lo | 10 0.40404-.0.53801
CEl 11 - -0.50505--0.738%0
3 disp_channel i REAL XYDATA [1:100] wydataftime,disp) L 12 --0.60606--0.35646
Dj 13 - -0.70707---0.01867
4 mad @ REAL 095086 $5IG_MAX_ V(disp_channel) - 14 --0.80808 -0.42266
.J 15 - -0.50909% - --0.73539
5 mag ® REAL 074887 $51G_MAX_V_SLOT(disp_channel,2.0,10.0) 16 --1.01010- -—0.89630
17 --1.11111 --0.87615 E——
6 mant ® REAL 0.66297 $51G_MAX_Y_SLOT(disp_channel,4.0,10.0) b oSt 18 - -1.21212 - -—0.68216 S e——
| 19 - -1.31313- --0.35602
7 maxd @ REAL 053689 §51G_MAX_Y_SLOT(disp_channel 6.0,10.0) 20 --1.41414--0.03505
21 - -1.51515--0.4121¢
maxd @ REAL 045563 SSIG_MAX_Y_SLOT(disp_channel,8.0,10.0) 29 ..1.61616- -0.70057
23 --1.71717 - 0.84453
24 --1.81818 -0.81801
25 - -1.91915 -0.62934
Add variable - 26 --2.02020 -0.31892
27 - -2.12121.--0.04934
28 --2.22222---0.40120
p Show additional options E zlzjl ..2.32323..-0.66700 o
4 3




DYNARDO ¢ © Dynardo GmbH 2014 dunor\do

Instant visualization in integration and output

nodes
e Quick visual feedback ET Variables
Plot for Vectors, Signals, Matrices | D | Type | Vaue | Basepathmode |  Fle | Bxpression |
Tab/eS for Scalars, VeCtOI‘S, disp n REAL XYDATA [1:70] Relative to working dir  oscillator_reference.tet e constant
Signals and Matrices disp_scaled $§ REALXYDATA  [1:70] disp™2
e Parametrized values i ntent Vuelistion Add variable @
Show reference value in Output,
Python, Matlab nodes . m [ B I I P——

= [N \"\._I_ N Ve J disp_scaled
e Multiple values ) "
Show and compare values of i |
registered outputs and derived ml, \_/| ol | . |
variables 0 2 a 6 8 10
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Search function in Text editors

\Users\Public\Documents\Dynardo\optiSLang 4. 1. 3\examples\ten_bar_truss\ascii_parametrize\ten_bar_truss.s Open
[S‘jﬂ' values '] [MtoPa'anetrizE]
e Search L e -
2 > ﬂ
Forward/backward 2 *- - -DYNARDOD -example - (c) Dynardo -Z012 : "
Case sensitive/insensitive § % -ten -bar -truss-(Haftka & -Guerdal -1392) ory e
. g *
Regular expressions supported . . Minimize the mass Select Al Ctrl+A
: : ﬂml{,;:ma;tr:;zg;zgsm Search... Ctrl+F
H 10~ Font settings...
e |In any text editor S NS i ) R
1z
Bat/SH/Per//Python Script node 13 “'-IE)efinE-crnss-sectiun-areas-,.-‘ .
14 object -create, real, ,areally/ - - - - * -Optimal walue -=-7_54 ./
Matlab/Python/OCtave nOde 15 okbject -create, rezl, ,arealz/ - - - - - * -Optimal walue-=-0.10- -/
1& ocbject -create,rezl, ,areal3s - - - - * -Optimzl -wvalue-=-8.0&8 -/
TeXt OUtPUt nOde 17 nb;er_'z -creaze, real,  areal4)/ - - - * -Opzzi_mal value -=-3_584 ./
18 cbject -create, real, ,areals/ - - - * -Optimal -walue -=-0.10 -/ S
“ [T v
e Easy access ] Copy Mode
. " - Base: Parameter_%02d Format: default « Marker: Expandable
Vl_a ShortCUt CTRL+F Mame: Parameter_10 << ] [ Add ] [ B ]
Via Context menu

Search for

Case sensitive Match only a whole word
Use regular expressions

| Close | [ Previous | [ next |
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Parameter Excel Variables Responses
U pd ate 4 ] 1 ] 2 nents\Dynardo\optiSLanal4. 1. 3\examplesosdillator\excel Open 'Dj jisp [[i:{])]
Excel Interface . : c T 157 s s
12 x_max 0.623417
13 H|
- 14
e Expandable Extraction
15 x(t) = e”-Dwlt...
Extraction vectors up to the first not 16
extractable cell 17 step e disp
18 1
e Close after Run 1 2
- [ lltia] ¥
Stabilize Excel — N Cutput sots
Allows to remove directory after run Standardslots | |21 4 Standard slots
if file is saved in directory 2 s
23 b
e Read mode 2y’
25 8
Allows Reevaluation if files are saved —
in design directories
27 10
2 11 I8
< [ 3
osdllator
P Show macro options
q Ill D Distinct working directory  [¥] Save in design directory  [¥] Close after run q Ill D
[ ride actional aptions | Lok [ cancel |[ apey |
Auto-save behavior: [Nﬂ auto-save - ]
Read mode
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The WB Node (ANSYS inside optiSLang)

e The workbench node directly connects to
the workbench project and gets the inputs
and outputs from the parameter set

Integrated Solver Settings
Spedfy integrated solver inputs and outputs

=4
=

i ineering Data  +*
Parameter Project and Parameter | Preferences | Cutput files | 9 =g " =
3 @ Geometry v
1@ Connect to Project () Open Project 4 . Madel o
4
E:VTutorial_Force_Dispiforce_displacement. wbpj H 3 ‘ Setup "‘/ F|
6 | {5 Solution 7 4
e 7 @ Results 7 4
Name Value Name Value ——n 3 [‘ﬂ' Parameters ]
1 height 11 1 Geometry_Mass 0.00104594 .
Input slots Static Structural
C:\ IBaseDir 2 depth 3 2 Force Reaction_Maximum_Y_fuis 0
% Design 3 Young_s_Modulus 200000000000 3 Force Reaction_Total 0
Z IErrorCode 4 thickness 1 Reaction_Maximum_Total 0
5 radius 35 |l'p'.} Parameter Set ‘L‘
Reset ] [ Load | Refresh ! | | ‘ |






