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What possibilities are included ANSYS | ormisianc
in ANSYS optiSLang ?

Process integration Variation Analysis

Workflow Building and Process Automation Algorithms for robust design optimization

» Automated workflows » |dentify relevant parameters

Process Integration » Parametric Variation Analysis

» Support all ANSYS tools » reduce complexity

gzl o s o |
" ABAQUS | ADAMS | COMSOL | EXCEL | FLOEFD | GT POWER | MATLAB | LS DYNA <8
| MOTOR CAD | NASTRAN | PYTHON | ROCKY | SIEMENS NX | ZEMAX ...

» Support 3rd party tools » Understand your design

Calibration Sensitivity Analysis

» Optimize your product

- mm with minimal effort

Optimization Robustness Evaluation

» Open and flexible

» Build vertical apps
» Verify the robustness and

& “ reliability of your design

Metamodeling Robust Design
» Creates Data-based ROMs

» Integration with Minerva

> "Simulation for non-

simulation experts"

for digital twins
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Variation analysis + Process integration

o |
I’ S en
MOP Solver Performance (2020 R2) N
MOP Solver

» Significant improved performance for large data sets

Recent development in Metamodeling,
Optimization and Reliability Algorithms Customer example 1

by Thomas Most (Dynardo GmbH) 6000 data points, 7 inputs, 5 outputs

of Field Meta Modeling

- Loadfile 10 min -> 3 sec Speedup 200x
- Solve design 25sec->0,2s Speedup 125x |
Multi-objective Optimization on MOP Customer example 2 b
J P 1500 data points, 22 inputs, 47 outputs
i - Loadfile 15 min -> 1 min Speedup 15x
Validation of Pareto frontier - Solvedesign  20sec->15s Speedup 15x : : : :
3. Process automation for field data in optiSLang
* Space-filling criterion to filter Innovation: Improved process nodes (input fields)
subset of well distributed Pareto
optimal des[gns for validation How does it work ? For each design:
g’ . Uhser preé)ares fCAIItE:l solver o(r measureg}ené 1 | optiSLang calls the CAE solver
that produces field output (e.g. a modifie optiSLang calls SoS to read CAE result and
: ’ ﬂ E_lEgI\r{Iawesh, a STL 3D measurement, a 2 ggt§ the Ecalar parameters .
4\.‘ * User prepares SoS model that imports the 3 optiSLang uses the scalars, e.g. in
Postprocessing file and projects the field data into scalar

“parameters” optimization goa

Recent developments and applications

by Sebastian Wolff (ANSYS Austria GmbH)

(Field)MOP, as inFuts to CAE solvers orin
s

; ) ) " » ) o o Si: ooy nmmx O* !
' ' \_ - B B _ h
=5 5 » > M P —— L , AMOP
Sensitivity MOP Evolutionary Algeorithm
[#] validate best designs Lb % ™ f m P ¢ % — é 1 ) . . - - . j
Template: |Project system: Sensitvity Filter designs Validator System Append designs  Validator Postprocessing C;‘:rz —> E 2> Lﬂlg —> S‘:,/
Number of best designs to validate: |20 = | LS-DYNA Input Cai\ LSDYNA AmulitudesF;o-mFyieId_ScS MOP Solver
1 2 3
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optiSLang - software neutral integration platform
ConcerTs NREC

DCAESES | Covsol g
zemax 1 cmutaton x W e o

VlrtualLab FUSION
Powered by ITI

Motor
De5|gn
Limited

SUBVERSION

MSj{Software \’(:'(D[I [Ia [b '\ RO C KY

< CFturbe®  Adams

- Gamma _
GT -' Technofag:iOEFDm ST @

Flux®

PuTTY ;
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ComsoL yigd PX ROCKY

optiSLang connects

- v Y% SIEMENS
SITUFKIGNZS ™ hiie

N
ABAQUS 42y

« Connect the tools our customers use

- ANSYS
- 3rd party
- PLM Mspc\r Software \’¢3:©ﬂﬂa[b
- In-house grgpae, e Adams .
GT A EI';eacr:r;rrrr:jlogies CONC;PT;QI?IREC y‘ IA\\ ‘
Flux® ngsnE!. FIOEFDTM ) TurboOpt [“*d Mitas "Q\/
« CAx workflow management GEGICT Edyson
- Organize sequence/loops/conditions
DOE, optimization, performance grid
‘é. Optimization »
‘ y» V= ) | ] ) » B3] » » [Be] »
* Open arCh IteCtu re In;.ut}ééck ‘ Préze Sdg;l:ipc Ext;gésult

- PI u g | ns . > @J > Minimize simulation effort if costs are to high —— ’
for CAx Tools, Algorithms, PLM/Databases Cost calculus l id > haliSa AL

» BjPerformance Map $ Search _ » | MmataB Ret
¢ 5 (B ey o :

- Interfaces RS ’HBVL'Q;H y
Batch, Scriptable, Remote control Geometry  Meshiprepare Am%mh 3 Md%@ 2

SendMail
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New integration node JSON

* Nodes

e Solver wizard

JSON Parametric System

)

O couple_function_in_num.json - D:/Develop/INTEGRATIONS/JSON/JSON_coupled_f...

Parameter
X11
X2 1
X31
X4 1
X51

Input slots
Standard slots

Show additional options

Absolute path

JSON_input

Python Script JSON_output

-

SON_input

v | lion_example/couple_function_in_num.json| P

X1
X2
X3
X4
X5

Value

float
float

float
float
float

oK

Type

O coupled_function_outjson - C:/Users\schnei14\Downloads - JSON_output

0 I50N_output g

Relative to working dir ~ || « coupled_function_outjson

Outputs

Value Type

1Y 6.5 float

Show additional aptions

[m] X
= Responses
Open i (2
Output slots
Standard slots
[ mstant visualization | < >
oK Cancel Apply
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New integration node JMAG

Execution

ﬁ JMAG_Designer

Wi |

* Nodes

Executable path

Generate export.jcf

e Solver wizard |

Windowless (-w) mode

| Load Defaults

i

*- Parametric solver system

¢ maG Designer Settings (input node)

& 2D_PM_motorjproj - DADevelop\INTEGRATIONSUMAG - Input node - JMAG_Desi o

Paramater & IMAG_Designer_input

' 2 . )
x1-2 Absolute path > \INTEGRATIONS\MAG\2D_PM_motor.jproj| P ¥
-1 Inputs b
30 >—> y
x4 1
Name Value Type

52 4

1x 2 Real

- . _, -
2% 1 Real
pu= Solve node

Standard slots

4 1 Real

56 2 Real

< > Change settings... Re-read default settings.
Date Time Log level Message

optiSLang

Show additional options oK

Cancel

= X
D:/Develop/optiSLang/products/trunk/optiSLang/documents/scripting
r
r
Save To Defaults Ok Cancel Apply
% 2D_PM_motor.jproj - D:/Develop\INTEGRATIONS\JMAG - Output node - ... a X
n 5 IMAG_Designer_output Variables = Resiones
Relative to working dir v 2D_PM_motor.jproj - yio

Outputs

Name Value

Vv post parameters

[] mstant visualization

Show additional options oK

Cancel

Output slots

Standard slots

>

Apply
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New integration node IPG u ————

Loz @ 1PG_Automotive B Varables = TS
DataTestRun.carspeed 150 Absolute path «| ha/PG/test_projects/Data/TestRun/LSA_EvasivesteeringSupport - sig_dist [1:1341]
DataVehiclemass 1020 e Outputs
DataVehiclewhell fl 24

Name Value Name
4 Demo_Ford_focus 7 |caray

DataVehicle.mass 1020

DataVehiclewhell fi 24 8  CarCFLx

4 LSA EvasiveSteeringSupport o
DataTestRun.carspeed 150 9 CarChlLry
N 10 CarCFLrz
IPG_Automotive e
* Nodes

12 CarCily
Input sits 13 CarCAlu Output sbrs
v Standard slots oy | - v Standard slots

e Solver wizard

¥l mstant visuaization

Change settings...| |Re-read defauk settings
~) Show advanced options

Parametric solver system ===

74

IPG Automotive Settings

Execution

Executable path C:\Program

1\win32-7.1.2\bin\CM.exe

Resutil path C:\Program es\IPG\hil\win32-7.1.2\bin\resutil.exe
Port 16660

' Buffer size 1024 3
Simulation speed |40 =

LSA_EvasiveSteeringSupport o

Reset Save ok Cancel Apply
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ANSYS Workbench Connector

* New file-transfer option Workbench €<—2> optiSLang project
- Forward e.g. mesh/geometry/eng. Data

- A - B v C
- Send back results, avz 1 1 1
2 . Setup v 4 2 ?/ Engineering Data " 4 @2 |, Setup v 4
3 & geometry v 4 a3 E Geometry v 4 {(—>3 [pd Paramel ters
>4 [pd Parameters | 4 @ Model v 4 Data Send
. Data Receive 5 La Setup v 4
* AMOP connection 6@ st v .
. ANSYS 7 @ Results 7 4
= IﬂSlde WO rkbenCh . Static Structural
K
‘ | | |
* Validation system = | —Sensitivity
- Inside Workbench

Text Input Space Claim Ansys Workbench Text Output

Y '\nsYs
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ANSYS Electronics Desktop Connector

* New wizard: optiSLang inside AEDT (available as .wbex)
- Wizard guided setup of workflow

* Supports Distributed Solve Option

e Significant reduction of
redundant AEDT calls

* Improved project related  # Sensitivity >

meta data management "1 J e Ft
R ey

BowTieF

EEL T
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Integration of DX algorithms and meta-models

e Addin for using DX algorithms in optiSLang
e Implemented as custom algorithms and custom surrogate interfaces

v Models Optimization method
~ Polynomials Gradient based
DXGARscggf?iz?:i‘rpggigpo%fngisg{g rL_f;;rgqo%ency_3 Use True (O O nNon-Linear Programming by Quadratic Lagrangian (NLPQL)
Order 2
o Direct
Coefficient factor 2.00
o Mmring least squares O O Adaptive Response Surface Method (ARSM)
Use True O ® Adaptive Metamodel of Optimal Prognosis (AMOP)
2200 -
Order 2 (O © Downhil Smplex Method
1800 Coefficient factor 8.00 Nature inspired
- v
014 O O Evolutionary Algorithm (EA)
Use True _ -
. . O O Particle Swarm Optimization (PS0)
1400 Anisotropic L] False oo
- Memetic (Beta
Coefficient factor a.00 (Bet2)
1000 - v External Plugins
ASCMO L] False O DX - Adaptive Multiple-Objective
600 DXGARS L] False O DX - Adaptive Single-Objective
DXKriging L] False O DX - MISQP
DXNPR L] False O DX - MOGA
J\ DXPoly L] False O DX - NLPQL
Feedforward_network L] False ) DX - Screening

Y '\nsYs
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Node Node
_

Design points
Files optionally (AFT)

DP

Eval Service

Eval Eval

Integration of Design Point Services (DPS) (Beta

2020 R2

* DPS Integration Node

* Interfaces pre-existing projects
* Based on the Python client API
e Single design point update

File Edit Project View Help

B B - Q¥ QL i
* des_test
S
Parameter  congitional Execution DCs . Variables = Responses
Usefile - -
DCS  Authentication
Service URL 1s://dcsv201 prod.westeurope. cloudapp.azure.com/des.  Scan
Projects axial_turbine_workshoy
20200115 radiate_workflow 03 20201 in_steps
20181205 radiate_workflow 02 2020R1
turbine_axial_stage_2
| 9 20191204 radiate orth geometry update 2
DCs mMal ‘motorbi [if
mapd|_tyre_performance
20200116_radiate_workflow_03_2020R1
Fluent_20_Heat_Exchanger_200R1
steel support_lyon
Input slats steel support Join Qutput slots
+ Standard | + Standard s
Name -  Type Value
Python @& Message log .
Date Ti
1 2026 15:06:
Feb-85 15 .| Distinct working directory Autodetect + Use as variable ~ .
2620- .- b/
2| Fen-a5 12:88:3 - show additional options hpply | ®Cancel|  #0K
3 2020 15:06:52.88-  TWFO optiSlang - Version 8.1.0 (57933M)

Left-click to select nodes. Double click to edit a node. Zoom in and out with Ctri+mouse wheel.

Wizards

4@ sower wizara

“ﬁ Sensitivity wizard
‘U‘ Optimization wizard

\ess wizard

‘h Robu:

49 Reevaluation wizard

Madules q
+ Systems
~ Process chain elements
- Integrations

& DCs

P LibreOffice Calc

&2 MaTLAB
€ MOP Solver
2 octave
& python
v Input nodes
» Output nodes
v Process & Script
» Analysis
+ Advanced
Favorites Q
Calculator
b d3us
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Postprocessing: custom functions

» OS(C) > Programme > Dynardo > ANSYS optiSLang > 8.1.0 > scripting > postprocessing > execute_scripts

4 4
oS o

quick_optimization, quick_optimization. quick_optimization.

* Define your helper function “behind a button” L »

* Optimizer inside Postprocessing comes as example

print (s ".4.str(self.tmp dir))
% Quick optimization — O x opf_name.=."monitoring script opf.opf
opf_path-= os.path.join(self.tmp dir, opf_ nams)
This is an example script that will perform an optimization on the currently opd_path = os.path.join(self.mmp_dir, "monstoring script opf.opd’)
opened .omdb file.
. Create-and. saw a-r te se
. - - s H . omdb_name .= "monito scr _omd uile
Mote: Please enable the py‘thon_console widget (View _ Dc_Jck widgets amdb_path. — on.path. join (sl . bap, diz, omdb_name)
Python console) to be able to view log messages of this script. self.control container.save (omdb path, False, True, False)

f shorten: "Evolutionary Algorithm™. if

if str(self.optimizer_value.get()) ==

Select the target folder for the generated .omdb file;

self.optimizer value.set ("EZ")
Ch\Users\Public\Documents\Dynardo\ ANSYS optiSLang\8.0.00examples\05_mo Browse... -
f start optislang-with the-selected- script-and-the saved. .omdb- file as- script. argument
Specify a name for the new .omdb file: quick_optimization command-=-"\"" + str(self.optislang exe) + "\" -k "o+ str(opf path) +\
"\".--python \""-+.str(self.script_path) -+ \
Found the following criteria: obj (objective) s '.+.str (omdb_path) .replace ("\\",. " Wy e

str(self.optimizer valus.get()) + "\""

Select the optimizer: NLPOL = ‘ print (Mmes = owithops -
if os.nams
L 3 if self.redirect_output_valus.gst() = 0:
M Clean up data of batch optimization workflow? process. = subprocess.Popen (command)
process.communicate ()
W Allow overwriting existing target .omdb file? slse:
process. =. subprocess.Popen (command, - stdout=subprocess.PIPE, - stderr=subprocess.PIPE)

I Redirect batch output to python console?

Start optimization

\nsys



ANSYS optiSLang Innovationsin 2020R2

Monitoring & Postprocessing

Usage metrics

Extended Node info log (incl. API)
Import JSON

Custom web-based monitoring
Desktop App: Export Parameter bounds

Rescale

Appearance

Magnifying Glass

Deactivate filtered designs

Style
Dimension Modifications

Cluster Analysis

=20

DTN =4,
. Alt+E
jon Limits...

e
; 7
» Picture..
‘ Dimension

Parameter...

Mame ]Param_Type Reference value Constant Modifiable (Unit Removeable Operation Det Type Det Kind

|x1 Optimization 0 0 0 1
|x2 Optimization 0 0 0 1
|x3 Optimization 0 0 0 1

REAL
REAL
REAL

Continuous
Continuous
Continuous

©2020ANSYS, Inc.

Usages
Accumulated
Actor Log
Minimum
CEID D 2D .

Maximum
2020-Apr-28 17:50:57.134 INFO omega_damped: 2.4503196087 Mean
2020-Apr-28 17:50:57.134 INFO omega_damped: 2.3862939992
2020-Apr-28 17:50:57.134 INFO omega_damped: 2.8379613444 o

00210,

alg0s’

00200,

00165

oscilator_calibeation B Summary m Feasible Status. Pareto
ETK Properties. ol Sbe. | Succssded] x
Jevotutionary Aigorithm o1 |ue Succeeded
Systern Fies
oxcilatorpy e =
oscillatorpy 0. true Succeeded
true Succeeded
0 true Succeeded
.1, true Succeeded
woe | Succeeded
Det_Range = =
5:5 we | Succeedea
5:4.68553 wwe | Succeeded
i s true Succeeded
-5:5

Confidential

2020-Apr-28 17:50:57.134 INFO omega_damped: 2.58147244804 x_max: 0.753472122263
2020-Apr-28 17:50:57.194 INFO oscillator.py processed successfully in Oh Om 1s 943ms [Design 4]
2020-Apr-28 17:50:57.194 INFO oscillator.py processed successfully in Oh Om 1s 958ms [Design 3]
2020-Apr-28 17:50:57.194 INFO oscillator.py processed successfully in Oh Om 1s 990ms [Design 1]
2020-Apr-28 17:50:57.194 INFO oscillator.py processed successfully in Oh Om 1s 975ms [Design 2]
2020-Apr-28 17:50:57.290 INFO omega_damped: 2.41109066235 x_max: 2.14080120183
2020-Apr-28 17:50:57.303 INFO omega_damped: 2.51078342657 x_max: 1.52932884559
2020-Apr-28 17:50:57.306 INFO oscillator.py processed successfully in Oh Om 0s 24ms [Design 5]
2020-Apr-28 17:50:57.335 INFO oscillator.py processed successfully in Oh Om 0s 40ms [Design 6]
2020-Apr-28 17:50:57.336 INFO omega_damped: 3.14273601253 x_max: 1.68750206097

2020-Apr-28 17:50:57.354 INFO omega_damped: 1.98365280824 x_max: 2.40242549773
2020-Apr-28 17:50:57.365 INFO oscillator.py processed successfully in Oh Om 0s 38ms [| =4

300000 | 2

300000 | 2

300000

3000

300000

300000

300000 | 2

300000

3100000

300000

300000 | 207626

300000 | 13630

083 | 00360313

Actor Statistics

Current Run

All Runs

400

8h Om 17s 719ms
©h Om ©s 15ms
@h Om 1s 990ms
oh Om 0s 44ms
@h Om ©@s 193ms

w25 70} ERFITS

400

6h @m 17s 719ms
Oh @m B@s 15ms
©h Om 1s 990ms
©h Om Os 44ms
@h @m s 193ms

f00]



Democratization

Simulation
Expert
Upload/Submit
project

e Easy access for non-experts

* Simulation/Automation by experts
CAD Workflow

e Centrally Workflow Management | ki | Engineer

Use predefined - Configure simulation
workflow 4 model

* Traceability

e Reusability

e Standardization Customer

Work/compare with
ROM's

Interactive process automation and integration for every entry
scenario is quided and supported by wizards and default settings.

©2020 ANSYS, Inc. / Confidential
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Democratization of CAE-Workflows with optiSLang @ Bosch

Get Information

Pre Process

Task
1
=4

Design Team

Expert w/o simulation skills

a
RRR

I

2

Simulation expert w/o product experience / appropriate field of expertise

Consulting
0
10 A’ Get Information
— . 25%
Reporting
20% Time Effort

Distribution

Pre Process

20%
Post Process

20% \ olution Run

5%

Design lteration

|
Q

Design Team

Expert Decision

a
RRR

D. KRATSCHMER: DEMOCRATIZATION OF CAE-WORKFLOWS WITH OPTISLANG AT BOSCH, WOSD, 2019, Weimar, Germany

\nsys



Democratization of CAE-Workflows with optiSLang @ Bosch
Target State: Expected Savings cynarco

Task

K

Desigh Team

R

Expert w/o simulation skills

2
RRP\

I

Simulation expert w/o product experience / appropriate field of expertise

2 1
Result

Get Information >
25% PF |

Pre Process

Design Team
Time Effort — <1% g

. o . Solution Run
Distribution \ 5% Expert Decision
Post Process R

<1% R
Consulting Reporting

20% (+10%) 5% R R

Design lteration ‘

Potential
Savings

>45%

D. KRATSCHMER: DEMOCRATIZATION OF CAE-WORKFLOWS WITH OPTISLANG AT BOSCH, WOSD, 2019, Weimar, Germany

\nsys
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Include AEDT project in simulation workflow

[ e e e S e o
¢ Wizard based SEtUp in AEDT £ ANSYS Fal
. ] s e
e optiSLang wizardshelp  ® | @ & L )
- Parametrize inputs/outputs -
- Choose algorithm s

eeeeeeeeeeeeee
# (9 Prus_Torque_193 (D-/optiSLang/Examples Example_AEDT_csl_webservice)

* optiSLang workflow is created

[ Fide 22 e veigen | bide Progiess |

*Wizard is part of the optiSLang installer

Y '\nsYs
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Set up + (extend) simulation workflow

File Edit

Scenery

Project

=

Help

Q |

Project overview

se full power of optiSLang

e Add other nodes/algorithms
- e.g.next AEDT project
- Pre/postprocessing

* Set e.g. execution settings

- Number of parallel runs
- DSO

* Parametrize the workflow
- Access to all settings in project
- Define possible “parameters”

Curentuser level 4 Flow Engineer

Properties and Placeholders  Parameter  Criteria  Resuit designs

Q [Arcokmns + | [Fit L
Name ! Placeholder Value A
v |&] prius_Torque_193
> Atop
AllowSpacelnFilePath False
AtEndCleanupDesignDirectoryifFailed False
AtEndCleanupDesignDirectoryifSucceeded False
AtEndDesignDirCleanupFailedFilter
AtEndDesignDirCleanupStrategyFailed all
AtEndDesignDirCleanupStrategySucceeded all
AtEndDesignDirCleanupSucceededFitter
AtEndRemoveDesignDirectorylfEmpty True
AtStartRemoveDesignDirectory False
AutoSaveMode 2s_pss_nth_design_collected
AutoSaveOnNTHDesignCollected 1
Criteria {"header"0, "sequence™{}}
CriterielmportFile
CurrentPredefinedSetting User Defined
DesignDirectoryFormatOverride
DesignPointTolerance 222045¢-13
ExecutionOptions 1
Message log ManualMaxParallel False
Date
MaxParallel 1 v
! # Show project placeholders
2 # show fle path options
3 Export Placeholders

port project properties v

oK Cancel Heb

fcht finden.

>

Wizards
49 Solver

zard
4B Sensitivity wizard
4% Optimization wizard
4% Robustness wizard

49 Reevaluation wizard

Modules

Systems
Process chain elements
Analysis
v Advanced
Flow control

v Types

:\ Path
Aa String

Templates

v [&] Templates
3| coupled_function
)l coupled_function (2)
| coupled_function (3)

all .

on
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Publish / Democratize

* Save project to...

e Automatically

- Creates Web-App
- Uploads to Webserver

e Customization possible

* Prius_Torque_193 - optiSLang

File Edit Project View Help

Bl

Scenery

= Prius_Torque_193 Wizards

42 Solverwizard

Python

4 Sensitivity wizard

>

4 Optimization wizard
A Robustness wizard

49 Reevaluation wizard

AMOP

LB

Prius_Torque_193

Modules

Systems
| > Process chain elements
> Analysis
Message log & x ¥ Advanced
Date Time Log level Actor Message Flow control
v Types
C:\ Path

Aa String
Templates
v %] Templates

3| coupled_function
)| coupled_function (2)

)| coupled_function (3)




Web-App: Access in browser

<« c @

0@
BANDE [

* No desktop installation S
needed

* Only “understandable”
settings

* Project monitoring
- Standard or customizable

=» Simulation for non-simulation experts

Y '\nsYs



optiSLang webservice — Digital Transformation in CAE Engineering

Web-based provision of CA-Engineering workflows

an input file for upload, placeholders and an workflow.
output file for download.
Go! Go! Go! Go!
- r o] r‘ }
Task node(s):Pool w 2] o [v]
r 1 L max_load
N table_top.py
] :
Abaqus Process > jggg’ E. L 4L
[ | -Ca\culatd-r - costs - ioad_s\ahg
3 o
ANSYS Workbencl " s r— Pt | coctomn .
&f% table_leg = iy :
max_cost o[ y !
Excel : Table parameter
E%l Workflow Setup S ek L
[ J Leg radius |0,05 = | m
Data Mini .
ata Hining Leg height |O,7 > | m
Input |[s &, Output
—> Q —> Plate length |1.2 = | m
L. N;
Python Plate width: ‘0.7 3 ‘ m
p o Plate height: ‘0,0] 2 ‘ m
TLAD
MATLAB Table Total costs: 159.62 €
J ;: ‘ This placeholder wizard runs the table workflow. It Load: |2OO S | kg
shows how to run single design workflow.
' - Run optiSLang
Fostprocessing
Gol!

Strong focus on workflows and processes with tailorable user Interfaces




ANSYS optiSLang Innovationsin 2020R2

Extraction Tool Kit ¥ £TK [T Varizbles |

# oscillator_reference. tct b osdllator_abagqus2019.0db lj = | -

Now part of Ansys optiSLang license

Relative to working dir = || = oscillator_abaqus2019.odb

Interfaces to extract results from
Abaqus - odb files | Field output | History output
Adam_s - res ﬂle_s ster: [ .
Amesim - ame files
Qutput: (U1 v
Region: | pode PART-1-1.1 ‘Filter:
[

P

! Solver Wifizard =

| = | =2
Solver Outputs N
Specify the solver outputs
A

| F | ETK | ¥ Yatiables | Respanses it

o

’ " K oscllator_AMESim_2019_1.ame [£J | = | MAS002_1 displacement_p

|l

IReIative ko working dir VJ 4, ) 02 osalfator amesfm ascillator_AMESim_2019 Lame

J Marne Walue
RAAS002_1 displacement port 1 [m] [1:1001]
FALS002_1 sign reversed duplicate of displacement port 1 [rm] [1:1001] 2
S00000_1 darmper force [M] [L:1001] 4 I 3

Cukput sloks
| » Standard slots

Y '\nsYs
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~Unified Installer” + Documentation

Sign Out

\n Sys Home Help Videos Customer Portal ANSYS.com
1! Additionally !!! '

* optiSLang part of Ansys Installers

e optiSLang documentation in Ansys help system

\-/) optiSLang

Downloads: Current Release - 2020 R1

Terms Legal Privacy Feedback

Select Release: 2020R1 |~ Select Operating System: \Windows xG64 |~

A\ 2020 R2 Produkt-Installation - "Windows x64"

Windows x64 packages are displayed

Select Download Type: Frimary Packages |

Prifen Sie die verausgewdhlten Installationsoptionen und verdndern Sie diese, falls nitig

Primary Packages (Commercial & Academic Packages) B FANTYS Inc Products
H ¥ Discovery

Structures Fluids Electronics ® ¥ Electronics Reliabiity
B ¥ Explict Dynamics

B ¥ Fluid Dynamics

§ Full Package ““ull Package 3 FulPa Realize Your v cener " P DEVELOPMENT
e — Product Promise E ¥ Offshore
\ ) B ¥ Optica

§ ANSYS Additive 4 5 ¥ Patform
2 e

) ® ¥ Structural Mechanics 1 e
L ANSYS Motion 5] ANSYS Additional Tools D N M MBS S M.

¥ ANSYS Geometry Interfaces

3 Updates

Erforderiicher Speicherplatz: 28,9 GB
Verfiigbarer Speicherplatz: 3N1,3GB

Materials Fluids and Embedded P OptiSLa ng TutO riaIS
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optiSLang — recent developments

Algorithms J

DesignXplorer algorithms
New Nature Inspired
Optimizer (beta)

Data based distribution fit
e Deep Learning Extension
FieldMOP - FMU

l Interface

e optiSLang webservice
e Register project
e SDK for WebApps

l Integrations

e AEDT

e Workbench

e |IPG, IMAG, JSON

e DPS (beta)

e SoS Addins

e Python ,use slot values”
e Performance & updates

e Licensing Dialog
e ETK-> optiSLang
e Prepare: SoS = optiSLang

l Postprocessing

e Custom functions button
e Datamining: N-best designs
e Export parameter bounds

e Web-monitoring
e Usage statistics

e Unified installer
e Documentation
e Python 3

l Licensing l Infrastructure

Y '\nsYs
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Some outlook

New NOA * Postprocessing
- From beta - Direct import from CSV
- Framework for web-based Postprocessing

MOP settings
- Defaults and convenience

* Responsesurface Excel-Addin

AMOP - Synergies with DesignXplorer development
- Multiobjective

* Integrations
- E.g. Spaceclaim

Datamining node
- Wizard based filter definition

Flatten the curve GUI
- Performance with many designs - More flexibility to reset/restart designs
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optiSLanginside Ansys L

ANSYS Campus

Hover over each building to view the related ANSYS products. Click to entera b+

Electromagnetics

.igand view u.. nining content.

Structu&es

47

~

Embedded Soft

Image courtesy of ANSYS SpaceClaim and ANSYS SPEOS

e optiSLang Rooms are available for Structures and
Fluids

Corresponding examples can be found there
Examples to Electro-Magnetic-Applications are
in the learn-from-Expert section in Structures
Building

* Coming soon:

Optics, Electro-Magnetics
Platform Building

©2020ANSYS, Inc.

earning Hub

Ansys ®

My Dashboard

Leaming Guide

ANSYS Campus

ome  Groups~

ANSYS Campus ~

\\  ANSYS optiSLang 7% | GiFve
) & 16,857 Members
e @ Overview - + Invite More ~

Learn from the Experts

Welcome to the ANSYS optiSLang Learning Room Search

ANSYS optiSLang is a tool for simulation process integration and design optimization (PIDO) and helps you to A
identify optimal product designs faster and more economically. g
The Individual modules of this course will Show you how to set up your solver chain and how to perform a sensitivity

analysis, optimization, robustness evaluation or model calibration with the heip of ANSYS optiSLang. The modules

will explain the technical usage of the user interface by setting up several training examples, give you an overview

of the theoretical background and best practices of the methodology. Building
ANSYS Experts

Module 1: Graphical user interface and process Integration

« Introduction to ANSYS optiSLang and the graphical user interface
+ Automate manual simulation steps in order to conduct parametric vaniation analyzes

Module 2: Sensitivity analysis

« Sensitivity analysis helps to understand your numerical task
« Investigate parameter sensitivities, reduce complexty and generate best possible meta models
« Analysis of experimental data

Module 3: Single- and multi-objective optimization

. e goals and
« Response Surfaces based and direct optimization
« Single- and multi-objective optimization

Module 4: Robustness evaluation and Robust Design

« Introduction to Robust Design Optimization
« Varianced based robustness evaluation
« Probability based robustness evaluation

Module 5 Modei calibration and parameter identification

« Find the best fit between simulation and given measurements

« Definition of calibration task, signals and signal functions Ask a Question

Module 6 Interactive post-processing and data visualization
« Assessment of multiple objectives and Cluster analysis
+ Evaluation of scattering data
+ Visualization of signals and images, user-efined extension and customization

Have a question on materials in this learning room?

ASK

Confidential
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AN SYS Lea n I ng H u b Fluids | Optimization

ANSYS Campus
Hover over each building to view the related ANSYS products. Click to entera buildig

Electromagnetics

Welcome to the Ansys Fluids | Optimization Learning Room Search

Welcome to the Structures Building

All learning starts with Structures | Getting started where you will receive the fundamental training on the ANSYS Mechanical product and associated complementary tools.

« If you are looking to browse courses of similar content, go to Curriculum by Subject Matter.
« If you want to know the relevant courses by Engineering role, go to Curriculum by Role
« If you know the course you want to take, go to Curriculum by Course Index

and/or struclures‘undergomg large: deformation and often material

Core Concepts for Everyone failure.

Materials Engineer

P — — p —
Studies the linear and nonlinear behavior of structures made from
advanced materials such as plastics, rubbers, and composites and/or
the post yield benavior of metaliic structures.

Offshore Engineer

- X " ————
Image courtesy of ANSYS SpaceClaim and ANSYS SPEOS. Evaluates the behavior of structures that operate in an ocean
environment where hydrodynamic loads are of importance.

Structures Engineer

1 H H H Evaluates the steady response of structures under static loading
optiSLang in buidings:

Ansys optiSLang (CFD)

o StrU CtU re S + Process Integration: How can | automatize my Solve

. standalone or inside Workbench with optiSLang? Module 1: Graphical User Interface & Process Integration
® FI U I d S + Sensitivity analysis: Which Parameters are driving
the possible opfimization potential of these? _ A - M 1. Introduction
+ Multidisciplinary optimization: How can | find this F with optiSLang -
shows the best design, even in cases with mul Grmphica Uome rtarticn l I 2. ANSYS Workbench optiSLang Plugin
constraints? Procass Integ e

N eXt : + Robustness evaluation: How does the scattering S
input parameters effect the performance of the best
+ Reliability analysis: Is my Design suitable to be

. f
P I a t o rm environment?
- _ » Robust Design Optimization: Is there a way fo auto
® E I e Ct rO m a g n etl CS and robustness to find the best possible robust des

. space?
Y O ptl CS » Parameter identification: Which Material parameters []Autoplay
to match the behavior | saw in my last experiment?

l o I 3. optiSLang GUI

l © I 4. Process Integration

~ I 5. Advanced Workflow
1. Introduction = —

6. Multi-Obiective Optimization
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Thank you for your attention! \ANSYS | oemistanc

« More Case Studies? Please, visit our Library:
* More Question? Please, contact Dynardo Support:
* More Training? Please, join the ALH:
Welcome to the ANSYS optiSLang Learning Room Search

ANSYS optiSLang is a tool for simulation process integration and design optimization (PIDO) and helps you to
identify optimal product designs faster and more economically.

H H HP. The Individual modules of this course will show you how to set up your solver chain and how to perform a sensitivity
.
® M Ore I nfO rm atlon ? P I ea Se, VI S I t O U r h O I n e p a ge . analysis, optimization, robustness evaluation or model calibration with the help of ANSYS optiSLang. The modules
will explain the technical usage of the user interface by setting up several training examples, give you an overview
of the theoretical background and best practices of the methodology.

Module 1: Graphical user interface and process integration

= Introduction to ANSYS optiSLang and the graphical user interface
= Automate manual simulation steps in order to conduct parametric variation analyzes

* Dynardo GmbH, an Ansys Company
* Steubenstr. 25
* 99423 Weimar
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https://www.dynardo.de/en/library.html
mailto:dynardo_support@dynardo.com
https://www.ansys.com/services/learning-hub
http://www.dynardo.com/
http://www.dynardo.de/

Join our optiSLang e-learning

1 — Graphical user interface and process integration 30.06.2020
2 — Sensitivity analysis 01.07.2020
3 - Single- and multi-objective optimization 02.07.2020
4 — Robustness evaluation and Robust Design 07.07.2020
5 — Model calibration and parameter identification 08.07.2020
6 — Interactive post-processing and data visualization 09.07.2020
7 — optiSLang and Ansys Workbench 14.07.2020
8 — optiSLang and Ansys Electronics Desktop (AEDT) 15.07.2020

Participationis free of charge for ALH participants, register here :
Agenda:
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https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.cvent.com%2Fd%2F77qnr4%2F4W&data=02%7C01%7CThomas.Kranz%40ansys.com%7C841ef09703ac4e8534be08d811e2b8d2%7C34c6ce6715b84eff80e952da8be89706%7C0%7C0%7C637279012740729996&sdata=ibEsjVTWtE4eZX23A5l%2B5L9eYiveFMViw99VKpUgWRI%3D&reserved=0
https://www.dynardo.de/de/getting-started/e-learning/optislang-e-learning.html

,Connect Algorithms* ANSYS | ormisianc

e Classic MOP workflow (validation)

o Sensitivity
* Peterslides Postpmcessmg
* Daniel K. slide weiterleiten von designs : :
@ " nm ] \/J
MOP

e Adas workflows
Excel

optiSLang sensitivity analysis

Yes
Excel Python
4 inputs 3 inputs
No
1 response
2 responses ,
Drop the design
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DEMOCRATIZATION OF CAE-WORKFLOWS WITH OPTISLANG AT BOSCH

Democratization of CAE-workflows m""""

o Performs Model Updating of electronical components
Example: Component Model Updating

Setup of optiSLang project

» optiSLang setup for the optimization of material (and geometry)
parameters based on existing Sensitivity Analysis (to reduce test times)

Placeholders and Registered files

» Definition of registered files + placeholders to be provided by user
interface

&= Sensitivity Analysis

»?» I>€

ANSYS Workbench ETK

D. KRATSCHMER: DEMOCRATIZATION OF CAE-WORKFLOWS WITH OPTISLANG AT BOSCH, WOSD, 2019, Weimar, Germany

\nsys
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Automation with optiSLang

- w AL
derivatives_two_variables_frequencysweep_2020R2 -
3
'

Evolutionary Algorithm

Stuned = Snominai + ASp1 + ASy,

Create equation for Si ned
based on partial
derivatives

tuned responses  design ANSYS

HFSS simulation output:
S-parameters and partial derivatives: *

-10.00

-20.00

-30.00

0( sari( (re(St{p1,p1))*.01+ (re(.

T, -40.00

and L2i,ned

]_,ri)r

Data Mining

What was the best predicted
outcome of Si,ned?

Send Llineq @aNd L2¢yneq tO
HFSS to update nominal
design

Optimization algorithm evaluates
Stuned fOr many variations of L1i;neq

e T e ok Goal: | Siunedl 1S Minimized at 2.44

GHz
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High level capabilities
\nsys MINERVA \nsys OPTISLANG

Collaboration focused Automation focused

] ‘f{ ' L
PR Initiation Design Simulation

»
#l’_' Q"H\;H‘.mﬂ.r—_" . B .
' N » ' * Ll |
ATy g LY .
AN Sysien

W Sty

Sppend desgn PP NPQL

Analyst ” 7 : :
, - O
Business Process Simulation Workflow " B
Management Management Tt Nt

Optimization

Data Management
& and Robust Design

Interoperability Design of
with PLM, ALM.. Experiments
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Customization overview

e optiSLang provides plugin mechanisms via Python scripting
e Define own integration nodes
e Implement own algorithms
e Customize Solver Wizard and Postprocessing
e Extend MOP algorithm with own surrogates (beta)
e Implement Data Mining functions
=)

Data Mining

B discrete_full_factorial_algo.png L discrete full factorial )

& discrete_full_factorial_algo.py

1@»—»@»—».‘&@\‘

MOP
Customized Input oscillator.exe Customized Output

= Customized Input_wrapper.jpg
& Customized Input_wrapper.py
k= Customized Output_wrapper,jpg
& Customized Qutput_wrapper.py

& polynomial_surrogate.py
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