Release 2023 R1 Highlights
Ansys optiSLang




Faster Optimization and Access across the Portfolio

Speed design time up to 98% faster

v" Workflows now faster than ever
v' Opens new horizons for optiSLang use

v' More parameters, more loops, more
designs

v" Enables power of optiSLang in
applications such as Electrification,
Autonomous Drive, etc.

L -

One-Click Optimization
One Click Optimizer

v Hybrid Optimization Strategy:
Al assisted optimizer, automatically
combining different optimization
algorithms

v' Requires minimal user knowledge and
interaction w/ interface—effortless
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... more to come...
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Reminder: optiSLang Pro

New License Option in 2022R2
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Use optiSLang — Connect to Simulation
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Ansys optiSLang

Classic DOE

Sampling & Sensitivity Analysis

Robust Design Optimization

DU N NN

Classic scalar meta-modeling

AN N N N
N N N N

Reliability Analysis

Embedded in Ansys + LS-OPT* v v v
Build and automate workflows v
Integrate 3rd party tools v v
App generation 4

Field meta-modeling (signals, 2D/3D) v
uQ for signals, 2D/3D v
Al/ML for RDO v

Get attracted to design studies

Offer unlimited Sensitivity Analysis, Robust
Design Optimization, all from within the
applications they are accustomed to using.

optiSLang Premium

Win the workflow

Accelerate engineering design studies by
automating workflows with 3" party tools
and maximize customer ROI.

Scale parametric design studies

Add advanced reduced order modeling and
Al technology and deploy workflows across
the engineering organization via Apps.

Solver variations for pa rametric de5|gn study *LS-OPT versions <2022 R1 stay free from licensing for LS-DYNA users
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optiSLang licensing - grows with usage & learning

optiSLang
Enterprise Start ,,optimization” directly in Ansys CAE environment
o * Easyto use
2 . .
. o * Wizar |
$ optiSLang %, a' d gu- ded . .
09,0 Premium %, * Prolicensing for different physics
Y REZ ) %, e Share across team — build optimization know-how
. 1 Party, %
: optiSLang Pro
@ ,Embedded”
© 39 More complex workflows
< <) . . T
ppeee DOE " i * Multi-disciplinary
S orkbenc .
Optimization &P * Include non-Ansys and inhouse tools
2 XT3 Metamodelling ] )
0 75 w2 X  More HPC & Cloud computing options
5 %) ¥ : :
Z E = & e Use Ansys concurrent licensing
S ; %95 &
3 LS-OPT Qo &
% &
2 © .
” 3 Algorithm and Workflow Expert
+ workflow building > .
+ Reliability analysis A Al/ML based metamodels
+Ansys solver variations  1-3D Metamodels
o e 1-3D Uncertainty Quantification
“L5-0PT versions <2022 Rl stay ++Ansys solver variations  Publish workflows for Minerva, MBSE, ...

free from licensing for LS-DYNA
users
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optiSLang performance with many Designs
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== Sensitivity

¢ Nature Inspired Optimization . IL J

ALML_Model Optimization on MOP
MonteCarlo sampling

Calculator

22R1: 3 hours
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| Sensitivity

NOW: Much faster _ﬂ“:lf‘“g“%u“ ] ‘LJJ
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... and continue improving ...
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Cubic behavior (22.1) = Linear in 23R1 = Time for design #1 == Time for design #100.000 (almost)
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NOW: Much faster

MOP Schir Cuect_Bess_Disigres

Performance MAPs
Robust Design Optimization

#Designs (nested) vs. Time(s)
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Cubic behavior (22.1) = Linear in 23R1 = Time for design #1 == Time for design #100.000 (almost)
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A word on significant settings

The goal of this feature was to achieve performance improvements with default settings as far as possible.
This goal has been achieved;

Two additional settings have been introduced which (may) have an impact on performance:
See Menu 2Edit 2Settings or config.ini

>

System is currently running
nee . n 2 iteration(s) complete
o F|ne‘gra|ned nOde Status . b & 67 design(s) total, 100 maximum
. 33 design(s) pending
Introduced already in 22R2 / Default: On Outputfiles |23 design(s) succeeded

Switches between basic and detailed tooltips for node status emblems WA N, -
. Evolut
L —

Detailed view has been optimized in 23R1
Setting has no significant impact anymore and could be removed

Message log
Date Time Log level Actor Hid Message
1 2022-Jun-24 10:15:58.512335 INFO Saving project “tenbar 74 2"
n . . . n 2 2022-Jun-24 10:15:30.745269 INFO & tenbar 74 2 #%% EXECUTION FINISHED ***
b Protocol fl Ie erte I nte rva | (ms) : 3 2022-Jun-24 10:15:30.743263 INFO Total execution time: 151 seconds
4 2022-Jun-24 10:15:29.655948 INFO Stop requested
- |ntrOdUCEd in 23R1 / Default: 1000ms 5 |2022-Jun-24 10:15:29.219869 INFO & Evolutionary Algorithm ©.48206 Collected Design 48200
. . . . . . . 6 2022-Jun-24 10:15:29.219172 INFO < MOP Solver 0.48200 MOP Solver processed successfully in 6h @m 05 1ms [Design 48200]
- Controls the interval in which the project prOtOCOl file is written 7 2622-Jun-24 10:15:29.218663 INFO & Evolutionary Algorithm 0.48199 Collected Design 48109
. . . . . . . 8 2022-Jun-24 10:15:29.218028 INFO < MOP Solver 0.48199 MOP Solver processed successfully in 6h 6m 05 1ms [Design 48199]
- Default setting is suitable for delivering desired performance improvements o 2672 3un 20 10:15:29. 217557 TR0 4 Evslutionary Alsoritn 0. 8198 Collacted Desion 48195

10 |2022-Jun-24 10:15:29.217653 INFO £ Evolutionary Algorithm 0.482080 Current iteration successfully prepared
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optiSLang Postprocessing supports ModelCenter .tstudy file

..n UAV.tstudy - X:/sample_data/Ttudy - Statistics Monitoring
File Edit View Windows MOP Help

FHE Owe O DM %9
Commeon settings. B ||

Histogram - ox
INPUT : design_variable_UAV.Geometry.Fuselage.diameter

* Open *.tstudy in optiSLang postprocessing

— In Postprocessing directly 2 e s

Show settings for: | Currently active plot

I Responses

— Using Postprocessing node AU

11 2021 3-54 Nateinrdner
>

Parameter

dfITih Histogram

— Using optiSLang main menu "Open" -

2.6 2.8 3 3.2 34
INPUT : design_variable_UAV.Geametry.Fuselage. diameter

= | show Statistical data

— Usi ng comma nd I Ine Opt|0n5 optiSLang monitoring database (*.omdhb)
. . SEIE : 5
optiSlang post-processor database (*.bin) e T e S T T e T e i 5 T
optiSLang monitoring JSON (*.json) q g . =
Ansys ModelCenter files (*.tstudy) PUT : constraint_UAV.CostHodlles. Transport otolTransportCy gﬁ 1S * .
Al files () ] Sf - .
<+|TPUT : constraint_UAV.CostModules.Acquisition.totalProgramcCe| gg H - g
5 0.035 H .
3 gaf c
.‘ém OUTPUT : objective_UAV Be{izozrman:e,specs endurance zg L . ° a
g /. *
|TRUT canstraint,uAv.c.:stMaéﬂ.operatmna\.mcamission::u Tl . |
0.131 g
B 2 E g 1
* Open optiSLang Postprocessing from within ModelCenter R P . . TP
LR . |
Yo% ar om o ow 05 o 1| 0 2e e 5 EENPRE)
Responses vs. Input: design_ variable_UAV.Geometry Fuselage.diameter INPUT : design_variable_UAV.Geometry.Fuselage. diameter
— Plugin in ModelCenter’s Postprocessing

¥ Table - UAV.tstudy - Data Explorer

File Chart Help
& H | @ []Add View - S Finder~ | Plug-lns ) £ |

- Interactive postprocessing, more Plots, build MOP, Report generation...

= Make more out of your data
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Configurable maximum number of display digits option in Ul design tables

* Configure floating point format and precision in Ul design tables

optiSLang Settings x

Property Value =
. . . Subsystem opacity 0.60
* Introduced new config settings (Table/Tree views group): - Table/liee views
Double value display precision g
— "Floating point precision": Double value display precision format Default
- L. . . . ) T frmarmessssss ntes B Precision: 8
*  Specifies the precision of floating point numbers in display mode | Help ®Cancel || #OK Format: Default

e Default value: 16

Sensitivity x

Parameter = Startdesigns | Criteria =~ Dynamicsampling | Other | Result designs

n . . ",
Floatlng pOInt format . Id Feasible Duplicates Status X1 X2 X3 X4 X5 Y =
18 |U.I8  True sSucceeded -Z.519b8/8 -U. 13303074 19894347 -3.UB45915 -U.U4Ubbob/ 4./423bbb
*  Specifies the format of floating point numbers in display mode 19 (019 true Succeeded -2.8160989 2.6349306 -0.081675037 -1918386 28114334  -2.9936866
20 (0.20 true Succeeded -21011294  -2.7158123 -0.72805918 -2.736155 2.8027284 -4.5073093

* Can be one of: Precision: 16

21 (021 true Succeeded -0.31267844 0.3660569  0.54997733  -1.0085027 -1.8359111 2.3805365 Format: Exponential
n n,on n - s 5
Default : %g 22 (022 true Succeeded -0.18167749 -2.0939597 2.2405817 1.6859306  1.0576869 1.6937716
pr———— . — T ottt oo e "s L = -
. ensitivity x
"Fixed": "%f" A

gg Parameter = Startdesigns = Criteria | Dynamicsampling | Other Result designs

"Exponential": "%e"

Id Feasible Duplicates Status

18 (U8 uue

27 19 (019 true

SUCCeeqen -Z519687/8UYYBb47/3e+0U ~1.33U3U74424155U56€-U1

Succeeded -2.8160988997109238e+00 2.6349305697996170e+00

1.YBYZ3Z1BUS543U56e+0U

-8.1675036894157532e-02

=3.0B459 154896438 116¥UU

-1.9183860139176250e+00

~4.Ubb5bbYSEUYZI535e-0Z

2.8114333798084408e+00

2./223665586356U20€+0U

-2.9936865876340217e+00

sl 20 |0.20 true Succeeded -2.1011293535027655e+00 -2.7158122984785589e+00 -7.2805918220430610e-01 -2.7361550241615626e+00 2.8027284030150623e+00 -4.5073093312800250e+00
1/{21 |0.21 |true Succeeded -3.1267843697220088e-01 3.6605690312571826e-01  5.4997732983902103e-01  -1.0085027361381800e+00 -1.8359111094847322e+00 2.3805364859483578e+00
-| 22 |0.22 true Succeeded -1.8167749045416715e-01  -2.0939596634358169e+00 2.2405816608481111e+00  -1.6859306068345905e+00 1.0576869447808712e+00 1.6937715946551370e+00
™ |23 {023 [true Succeeded -2.1290705247130246e+00 -3.4619294957257807e-01 -8.8809789863415067e-01 -1.5543751050438732e+00 -1.4267587343696506e+00 -5.3751101892505089e+00
LJ S ett i n g i S u S e d fo r a | I d e S i g n ta b | e S i n O pt i S La n g a n d 24 |0.24 true Succeeded 2.6337839193362744e+00 -2.1639074311498554e+00 9.2594099012203523e-01 2.2621993883047256e+00 3.0820867032743990e+00 1.0599344286966006e+00
. . 25 |0.25 |true Succeeded -2.9778438927046955e+00 -3.4089948337525133e-01 2.0188022019993515e+00 -1.5059906718228013e+00 -2.3488933546096087e+00 2.6482272577748049e+00
0 pt I S La n g Post p ro C e S S I n g 26 |0.26 true Succeeded 1.6587165569607170e+00  1.6190609413199128e-01 -6.0199034983292221e-01 2.4157683365978302e-01  1.7020962438825518e+00  -1.4873527792656531e+00
27 |0.27 |true Succeeded 1.0843455109000206e+00 2.9334035663865508e+00 -2.1954969636071473e+00 4.2674276712350551e-01 1.6166233089566231e+00  1.2573075018476207e+00
28 10.28 'true Succeeded 2.2453294150158762e+00  -1.2323667190503329e+00 2.4992426678724589%+00 1.5847354076988995e+00  2.7321384620293978e+00  2.0923178151019712e+00 ot
Selection mode: ® Designs Columns Individual Cells Instant visualization
~ | Show additional options & Placeholders have been defined for some properties of this node. +/ Apply || @ Cancel &oK
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Orchestrate & Automate

New: Inside Fluent New: Discovery DX: Maintainability
node



2023R1: optiSLang inside Fluent i x

Number of Design Points Number of Cores per Design Point
5 a

wl |2

4

License Type

Solver Licenses
. . . ® ' HPC Parametric
¢ U Se Optls La ng Pre m I u m/E nte rp rlse fo r u pd ate optiSLang License Type Humber of optiSLang licenses
Enterprise hil 1 :
m | License Calculator... | | Cancel |
[ ]

Creation of Design Points using optiSLang

I Parametric | - Q Quick Se.. & Create Design Points Using optiSLang x
Export Designs [Beta]

Advanced Latin Hypercube Sampling

. . . Number of Samples
Design Simulation Update Run 100 =
Point Report Options Status -
Name Unit Current Value Lower Bound Upper Bound
- - - inlet vel [m/s] 1.0 0.9 11

* Go to optiSLang [Beta] Manal

& Auto (with optiSLang)
i Parametric 4

Delete Existing Design Points

Add DESigr‘I Points Create Design Points | m ‘:Help |

Simulation Upr:!ate Parametric Q Quick Search (Ct
Report Options
Go to optiSLano [RetqAl .
~ Update-Tptions Run Status
Open the optiSLang project
P P g proj . - D
' n A

Update Design Points«  Save Journalsy:  Export Designs [Beta]w Show Summary...

Refresh Status
Export Designs

Cpen Designs in optiSLang Postprocessor |
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2023R1: optiSLang inside Fluent

. Create Design Points using optisLang X

Sampling Type

* DoE creation using optiSLang Pl ecora

Number of Levels

2 =
; ; i DOE with Fluent license:
DOE with o.pt|SLf':\ng Pro license . Koshal Li Name Unit Current Value Minimum Value Maximum Value
*  D-optimal linear oshaltinear Y comp flow 0.069756 0.06278 0.076732
*  D-optimal quadratic *  Koshal Qu§drat|c x_comp_flow 0.99 0.891 1.089
*  D-optimal customizable *  Full Factorial
e Plain Monte CARLO *  Full combinatorial
. i i . Central composite
Latin HyperCUbe Samplmg . o S . P Delete existing design points
«  Adv. Latin Hypercube Sampling tar points
. Space Filing Latin Hypercube Sampling Create Design Points | m |._He|p |
. Sobol sequence ' : E—
B Concurrent Settings >
Mumber of Design Foints Mumber of Cores per Design Point
2 v |2 v

* optiSLang License support

License Type
Solver Licenses
& HPC Parametric

optiSLang License Type Mumber of optiSLang licenses

Ll

Enterprise /|1

u | License Calculator... | | Cancel |
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2023R1: optiSLang inside Fluent (Beta Features)

. Parametric « l‘ FREDTERNEI <
T e

* Go to optiSLang
- Opens project in oSL Simg smf

- Captures input parameters/values st e R
- Don’t capture info about completed DP results e
- Manual import of start designs needed = = -

* Export Designs
- to JSON
- to optiSLang postprocessing

. Parametric

Update TQptions Run Status
&= |
! = =
: =] |:| e ou
Update Design Points«  Save Journalsy-  Export Designs [Betalw Show Summary... Refrd :

Export Designs

COpen Designs in optiSLang Postprocessor |

— \nsys
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optiSLang inside AEDT/Fluent/LS-Opt/MotorCAD/Workbench

m Ansys Electronics Desktop 2022 R1 - BowTie - HFSSDesign1 - 3D b

i File Edit View Project Draw Modeler HFSS Tools Window
i - Parametric 1
E Unsaved Project - Workbench u I t ¥ Undo  Scect Objet  ~| & B Q
[] o Rada (S -
File  View Tools Units optSlang Ex | ledo (@) SelectbyName % @&
Simulation Updat & Create Design Points Using optiSLang X Save Paste Jelete v Zoom
et A
L& 'ﬁ' lﬁ E Report Option| sampiing Type _ _ _
- —] o to optiSLana TBetal Advanced Latin Hypercube Sampling - Desktop View Draw Maodel Simulation Results AL
_,I L H lgu PrD]ECt 1 N:Dr;bemfsamp‘es z Project Manager 1 %
ﬂ_’l Iml:ll:lrt. -2 | Reconnect _1 REﬁ.ESh PI.I:'jEE Open the optISLang project Name Unit Current Value Lower Bound Upper Bound E‘““ BowTie™
inlet vel [m/s] 1.0 0.9 11 - HFSSDesign1 (Modal Network)™* ) )
>ao x|\ 1 71T 000wy & 3D Components [» | BowTie -
| D Delete Existing Design Points {@ Model
Analysis Systems , I B Circuit Element
/i L Export Designs [Betal Show Summary. create Design points | [(EERY [ Help | 5 E Blor;:;ari:;nen )
E Component Systems e 4 Excitations
. . e e BB Mesh
i Sl Open Designs in optiSLang Postprocessor - 47 Analys
- - nalysis
Desion Exploration =@l Optimetrics I- ‘
B optiSLang P9 Result 23 Copy Ctrl+C
* Optimization - - Port Fi Paste Ctrl+V
B Robustness O Kriging , 3 Dg :ef E Rename F2
— . = adia
ﬂ SEHEiti\-'it‘y' L) Sunnort Mector Rearession .1 : ‘l \ & -2 Definitione X Delete Delete
- - ® imal P [ " i T -
‘B optiSLang Integrations ® Metamodel of Optimal Prognosis = Properties..
L User-dehned e } i J
E Data Recejive i - Create optiSLang Project...
& Data Send Set Advanced MOP Options Reset = e = T optiSLang Settings >
e v Reset
% MOP Solver Testing type " :na yze
% cinnal Procassing ®) Cross validation e o
= = . Show Postprocessing Results...
| ACT 278 ANSYS Motor-CAD v15.1.7 (No File)* Go to optiSLang..
File Edit Model Motor Type Options Defaults Editors View Results Tools Licence Print Help
0 Geometry ] D Winding ] [lﬂ Input Data ] ﬂ” Calculation | @» E-Magnetics | =2 Saturation and Loss Maps W T
able - UAV tstudy - Data Explorer
E Analysis Control | ZZ| Results | aGraph Setup ] gGmph I ANSYS Electronics Desktop
Variation Values AMNSYS SpaceClaim / Discovery =
Analysis Control ANSYS optiSLang File Chart HE'FI
Variation Parameters Set =0 Total Run Count =0 SPEED ] i [ H
Run Parameter Study Stop Parameter Study R - §-:| H t_JAJ Add View - ﬁ-’ Finder - Plug'lns L=y ‘E" l_ .
educed Node Model Analysis
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optiSLang inside Workbench — default

optiSLang modules loaded on startup

,Manual registration” not needed anymore

| ) B Extensions Manager — U pd
File View Tools Units optiSlang E Loaded Extensions Type Version
= AgwaCosimulation Binary 2023.1
y EnSight Binary 2022.2
"'}l_ =3 -

= s Project 7 EnSight Forte Binary 2022.2
Ijjlmpu:urt... | Reconnect Refresh Proje EulerRemapping Binary 2023.1
m keywordmanager Binary 20222
Analyﬁiﬁ Systems v optiSLang 23.1.0 Binary 23,1
Component Systems RestartAnalysis Binary 2023.1

&

&

Custom Systems
Design Exploration
=

optisLang

Optimization

B Robustness

& Sensitivity

B optisLang Integrations

B} Data Receive

& Data Send
| % MOP Solver seardh Clos

¥ Signal Processing
|l ACT

— \nsys
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2023R1+: DX maintainability

We want to give reliable and sustainable solutions and tools to our customers.

We needed to think about maintainability etc. of existing capabilities in e.g. DesignXplorer.

Following the feedbacks which we got on stability, support efforts, state of the art/correctness of algorithms ...
we came to disable following capabilities in DX:

e Disable Beta-feature
e Disable Extensibility features
e Disable SixSigma

e Disable >10 Parameters

Y \NnSyYS



2023R1: Discovery node

* Easy to use
- Drag & Drop: Inputs
- Drag & Drop: Outputs
- Export geometries

* Flexibility
- Execute in Batch or GUI mode
- Discovery journals for pre and post

* All standards
- HPC licence forwarding
- Solverwizard support
- Max. runtime, parallel, auto-save ...

Modules

I soiver Wizard

Solver par:

Q E » ;'vuur

@ Madymo

uuuuuuu

Systems
* Process chain elements

hd Integrations

W ANSYS Workbench

Parametrization Execution settings

Export formats
[ 1GES (*.iges)
[] 5TEP (=.step)
PNG (*.png)

= Integrations

& Ansys workbench

is not listed, consider to use Ct

“Commen text based”

@7 Midas
DS

ASCMO Solver

L.JV TurboOPT

] &
z_}(/ Caleulator Excel

»»»»»

S MOP Solver &% Libreoffice Cale optisLang
oYy LbreOfficeCale .
i% Python Space[lalm [l> Discovery
Interfaces
demo_change_history _tracks.dsco - Ci/Users/csommerf/Documents, Tests/Files/discovery - Discovery ] X
Parameter Discover v e = Responses
© | B1.P1_length_ 0.1 © | Max, Verschiebung
. Absolute path ~ LmEntsfl'Ests/FllEsfd\s(nverw'demuithangeihlsmry)ra(ks‘dstu - Open Edit .
B1_P2_width_ 0.01 Masx._Von_Mises_Spannung
- Parametrization  Execution settings ~ Export &
B1_P3_height_ 0.01 Sicherheitsfaktor
Parameters Responses
® | Distributed_Force_1 1000
Name Value Type Unit Mame Value  Type Unit
1 B1_P1 (length) 0.1 QUANTITY_TVP... m 1 Sicherheitsfaktor 0.771956 Qu..
2 B1_P2 (width) 0.01  QUANTITY_TVP.. m 2 Max. Verschicbung  0.000710424 QU.. m
< > < >
Mises- 7
T 3 B1_P3 (height) 0.01  QUANTITY_TYP.. m 3 Max. Von-Mises-...  3.07531e+08 QU.. Pa Cutput ot
:Standard slots; 4 Distributed For... 1000 QUANTITY_TVP.. N Standard slots
Use as parameter  ~ Use asresponse ™
< >
Show additional aptions ok Cancel Help
Parametrization Execution settings Export
Export
optiSLang starts project
Product: Discovery 2023 R1 ~
Options: Batch mode

[] python script pre update:

Additional formats: |

ADS0IUTE patn

[] python script post update:

Absol

te path

\nsys



23R1: Connector improvements



Fluent Node Updates (Beta)

* pyFluent modules installed in optiSLang-python as OSS

* List Parameters and Responses without launching Fluent
=» reducing the time required to read the input file (cas/flprj)

* Automatic query of dimension and precision of case file

* Extend post-processing
* User can export images and videos (using post-script)
e can be imported in optiSLang post processing

e Support Remote Job submission
e Set the Remote Job submission settings
e Use Fluent Launcher dialog

Fluent
Basic Settings
General
Fluent eXecutable | C:\Program Files\ANSYS Inc\v231'\fluentntbin\win64'fluent.exe
GUI O

Parallel Processes per session |4

Use custom mesh genaration

kflow type Watertight Geometry

|+ Salver
Use solver saipt |:|

Replace-solver script

|| Remote Job Submission

Show Remote Job Submission Settings

Fluent Launcher

Scheduler Cloud (Beta)

Environment




OpticStudio integration re-write ) Parametric solver system

Cooke}wfdeg Feefﬁeld

L] L] L]
e U pdate based on Ansys engineering team experience
L] L] L] L L] L]
* The Integration now a Iways works on a copy of the project in the deS|gn di rectory
Cooke_40_degree_field.zmx - D:/Testdata\Zemax\OpticStudio - Cooke_40_degree_field - OpticStudio O X
Parameter [Z] OpticStudio Files & Variables = Responses
" | _1_standardRadius " Centrally registered -~ Cooke_40_degree_field.zmx v Open ° | _1.0pDX 0341921 "
" | _1_standard Thickn Inputs Qutputs " | _2.0pDX -009673
* The settings have been removed e o o | [earch for " | 3.0mx otera
g " | 2 Standard.Thickn Name - Value Name - Value " | 4.0pDx 029349:
® | _3_Standard.Radius Vv Lens Data Editor ~ Merit Function Editor ® | _5.0PDX -0.09625
g 0_Standard 1_OPDX 0341921 g
| _3_Standard.Thickn 1 Standard 2 OPDX 0.0967323 | _6_0OPDX -0.13947
° | _astandard Radius v 2 Standard LR 0187149 | @ | 7 OPDX 0419852 v
< > 3_Standard 4 OPDX 0.293492 < >
. . . 4 _Standard 5_OPDX -0.0962583
* Training material has been update
Standard slots 6_Standard 7_OPDX 0.419853 Standard slots
7_Standard 8 OPDX -0.0890681
Tolerances 9 OPDX -0.277344
Variable
< 2> < >
[[] Instant visualization
< > Show advanced options < >
Show additional options oK Apply

* The existing Zemax Cls have been marked as deprecated

Y \NnSyYS



CFX integration maintenance

B CFX B
CFX-Solver (Beta)

New nodes & features

Parameter B CFX-Solver (Beta) i Variables = Responses
=] - a
. . . | Tl 20E Relative to project ~ | ref_mixer/StaticMixer.def |- Open | TEE
o - =]
* three nodes for distinct functions Tz seting _ " oemapo
“luinl 2
— Inputs Outputs
- CFX-Solver | s
- CFX_Pre Mame ¥ Value Unit Name  Valu
. 1 inl temperature 315 K : S—QEIF:‘IED?;\IJ_—":PUTS
- CFX-Partitioner 2invelocty 2 s USER POINT pressure..
4 b . 4 b
Input slots 3|inZ temperature | 265" K Output slots
[ ] d eve I WO rk by C FX tea m v Standard slots 4|in2 velocity 2 myfs v Standard slots

- with support from Weimar
new helper nodes for

specific workflow sub-tasks

CFX

_ B CFX
CFX-Pre (Beta)

CFX-Partitionef (Beta)

B CFX-Partitioner (Beta)

B CFX-Pre (Beta)

Relative to project ~ | [ref_mixer/session.pre = Open Relative to project * | ref_mixer/session.pre =1 Open

CFX-Pre CFX-Partitioner

Settings Settings

Y \NnSyYS

CFX Root Directory

Custom Arguments

fansys_inc/v231/CFX

CFX Root Directory

Copy Reference File

©2022 ANSYS, Inc.

Jansys_inc/v231/CFX

Custom Partitioner Arguments
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New nodes for Speos Ansys Speos

~ PYTH

Input_Parafheter Georhetly_cfeation Speos Core  Speos Report. .Reader XMP_to_irﬁage

¢ Speos Core | Speos — SpaceClaim integration
~ on roadmap
. Solver node
. Takes a Speos Simulation file (*.sv5 / *.speos) New in 2023R1
. Define solver settings (CPU/GPU, number of cores, rays, pass)
. runs the Speos simulation

* Speos Report Reader _ L
Speos Report Reader

. Output node
. Extract results from the Speos report (.html-file)
. Limitation: Does not work for head-up display analysis yet

S| L

Speos Core

=» Build Speos workflow with much less scripting

Y \NnSyYS



New "Design Import" Node

Design Import X

Relative to working dir - |desa'gns‘c5v -

e Design Import" node as a counterpart of "Design Export" Node

Delimiter selection

Space
® Tab

* Imported designs can be passed to workflow via "ODesigns" slot

Comma
Semicolon
Other:

* Configuration options:
~ | Show additional options | + Apply || @ Cancel &FoK

— Path to CSV file containing designs

— CSV delimiter
L #  Sensitivity b > # Sensitivity (1)
=» Reduced scripting —71 J ﬁRL
Calculator Design Export Design Import Calculator

Y \NnSyYS



Direct integration of SoS in optiSLang workflows

ETK nD + Field Data Collector

e Extract results directly like used from ETK

e Collect to Field MOP SDB
e Support with 2023R1:
- 2D Grid

Plugin mechanism

- More formats/options to come

- Can be extended

* Less scripting — Less errors

& ETK nD (Beta)

4

#

Sensitivity

L

~

optiSLang
creates new 2D datasets generates an SoS database

parameter stores it as .sdb file
combinations

ETK nD (Beta) =

SDB generation plugin:

SDE filename:

Testing plugin:
File check:
Parse check:
Import check:

Show additional options

2D Grid -

2D Grid

successful
successful
successful

Save settings as default Re-read default settings

0K Cancel Apply

HQHJJM‘

Field Data Collector

Text Input Sim Process ETK nD

Loads and converts the optiSLang
database with the design collection:
.omdb = .bin = .sdb

Simulation yields Reads a 2D dataset,

Result: single-design
database files

Loads and merges .sdb
from every subfolder

Result: the multi-design

database file

%, test_subdir_FDC.omdb - DADynardo\Projects\ETK2D_test.opditest_subdir_FDC - Field D.. o X
Loy Field Data Collector (Beta) =

Absolute path v |test_ subdir__FDG/test_subdir_FOC.omdb -

Take every *.sdb:

Search all subfolders: |:|

SDB file selection by name: datal.sdb;data2.sdb

Use other SDB for reference mesh: D

SDB path for reference mesh:

Choose reference mesh by number: I < 1 >

Y \NnSyYS



Submit to DCS — manage large amounts of concurrent runs

Submit process calls to the remote compute environment "DCS"

* Define DCS profile(s) with connection & login data

* Ability to choose individual profile in all Process/Batch/Bash nodes

File | Edit Project View Help

Copy
Paste

Paste without placeholders
Layout optimal
%5 Connect nodes...

Settings...
Review file associations...
Remote control...

Remote profiles...

Ctrl+C
Ctrl+V

Ctrl+G

Ctrl+Alt+C

tuning_fork.inp
. .
* Ansys HPC licensing supported
]
. .
* Minimum data transfer -
weiceBdevll DCS  https:y/fweiceBdevDl.ansys.com:8443/decs ypausch
weiceBdevl2 DCS  hitpsy//weiceBdevl2 ansys.com:8443/dcs ypausch
Add... Edit... Remove Ok Cancel
. . Connect or Log In to Service *
Connection type: |DCS o Service URL : |htl:|:us:..",.’u\-eicesdevn1.ansys.cnm:8443fdcs| |
Profile name: |weice8dev01 | User: |ypausch |
URL: https: /fweice8dev0 1.ansys.com: 8443 /dcs Change... Eem=rinik |5____: nassword |
Last User: ypausch
OK Cancel z |

Q &

DCS_tuning_fork_apdl

L@ e L@

Ansys MAPDL

Y \NnSyYS



Submit optiSLang workflow parts / Distributed Cloud Services

Remotely execute optiSLang project node on DC evaluators

+ Select your remote DCS profil

« Projects [/ optiSLang oSL_node_dcs_remote / Design Points

B Projects T Design Points Configurations Properties
. (@ Evaluators | | ‘ | evaluated failed | timeout | aborted \ g | ClRefresh
» .opf and dependencies are sent to DCS B—
* DCS manages queueing and parallelization - Cpm— k
- Minimum data transfer N

—> Easy to set up for existing DCS install
=>» Very efficient for many design points

Y \NnSyYS



Use optiSLang — Connect to Simulation

o @
@ e
) - DYN
Speos MotorCAD
LS-DYNA AEDT
E @
Granta ModelCenter
SpaceCIa|m ROCKY

E%j » L H

CFX Workbench Fluent (Beta)

=

Minerva

ptmetl(s

Lumerical
AEDT-LSDSO

Properties g e ;0 Discovery OpticStudio

(- [E Port Field Display
T Field Overlays
(-5 Radiation
(2] Definitons

T — — I
| o [Lasne9 , Best in class connectors to

A The Ansys tools
1 ' (incl. HPC licensing)

GEO

ROCAESES ComsoL yig P ROCK
SIMULALION X gﬁ.’ o7,
HABAQUS I

o
-, YCollab
— a3l ( NX
i' { I A [am
Motor MSC ASoftwar
?& % Design Aﬁ-‘:m L o= - MSC Nastran

Gamma Limited ﬁb f = =

Tedmo,ogles ConcePTs NREC __ * AAI -/

Flux® M F' EFD TurboOpt J Midas e ~— /

Edvson

Direct plugins + open interfaces
- 150++ propietary tools connected
- 100% vendor neutral

A o ’ . =
. ) : - 2 Optimization 4
Parametric 1 « ! e %
W m b & oy ? » u %
Design Simulation Update Run l - . InputDeck Prepare  SolveONHPC  ExtractResut
Foint Report Options Status| . ‘ i Q *~ Minimize simulation effort if costs are to high -
- - - — Cost calculus 4 2 b P & ’
Manual » EgPerformanoe Map - 3 Search _ » | maTus R
s Auto (with optiSLang) o 7"‘ | ‘ T
Add Design Points... L ﬁ by b ) \ JRNE 4 <2 ST I -
Ceometry e iebrena s ANSYS Workbench - MOP Solver e

AEDT, Workbench, LS-DYNA, Fluent (23R1)

Linux/Windows, HPC&Cloud, Open API, GUI & Batch,

— \nsys
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Understand & Optimize

One Click Optimizer Wizard Signals



DIM-GP signals (beta)

Use advanced settings
Advanced Settings DIM-GP Signal (Beta) Settings
DIM-GP Basic Settings

Maximum Epochs :

 Rework of the settings dialog: s S 0 .

* Introduction of advanced settings =
* Customization of the compression e T

Tnput Compression Method : | PCA -
et amprESsan Input Compression Method : PCA

methods possible Ot oo [ <
. P CA Output Compression Method : P
* KPCA: Kernal PCA A [%
* AE: Auto-encoder
* GAE: Gated recurrent unit auto-encoder

v DIM-GP Advanced Settings

Job Submit Pattern (beta) : <jobscript> <argl> <arg2> <z

-

KPCA

SOS DIM-GP signal

* Postprocessing: — M = \\/M

* Sensitivities like Signal MOP

Y \NnSyYS



DIM-GP signals (beta) — Status slide

51 ( unfiltered ] of 170 ( active ) designs ( &
patd [

otal : 1707
h w_| | ort_offget_coeff I suiﬁ-;pi#’ 3
T patchowu b sn_dao_bvrlfax 55

Example: evaluation results on Antenna application e .
Optimization scenario

* Significant Improvement of the results

o/ o
# filteredS0_window 4 i EA >
Para : «\ : ] S S \.“, '»_’E a .
S \‘/

* Good match of the optimal predicted with evaluated solution L1681 N
b &8
DIM-GP Signal: Filtered AMOP, ae pca 0 DIM-GP Signal: Filtered AMOP, gae ae
) )
z z
(o] —
—~ —
wn V2]
- == initial best, max = -18.6 dB — == initial best, max = -18.6 dB
—40 —— predicted, max = -23.9 dB —40 —— predicted, max = -23.4 dB
—— verified, max = -23.5 dB —— verified, max = -23.4 dB
26.0 265 27.0 27.5 28.0 285 29.0 29.5 30.0 26.0 2655 27.0 27.5 28.0 285 29.0 29.5 30.0
Frequency (GHz) Frequency (GHz)
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Optimization Approaches: general approaches

Using expert knowledge

Functions o )
Optimal Minimum Algorithms

A used
_function o U
. Gonvex
Using a brute
computational ive nr?glrammmg Technigues Using a heuristic
athematica
approach value prohlgms combining several

“@? o stochastic ~ °%°° sg:e optim;is@
oo | =]= J

\nsys



Optimization for a part of non-expert users...

Too many
buttons...

Random...

37 ©2022 ANSYS, Inc. / Confidential



Our objectives...

Simple & easy: Use Ansys (DX/oSL) experience...

"Settingless" algorithm

If-L i h
Self-Learning approac Outperform existing methods

\nsys
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One-Click Optimization Approach

One setting: the maximum number of design evaluations

Use optimization methods exposed in optiSLang (incl. DX)

Run optimization methods in parallel & competition

Combine High & Low Fidelity Models to speed-up the optimization’s convergence
- High-Fidelity Model: Any solver
- Low-Fidelity Model: Metamodel of Prognosis (MOP)

\nsys



OCO
Launch
project

One Ansys project:

optiSLang + DX



One-Click-Optimization (OCO)

sl One-Click Optimization O e

@ Parameter Start designs Criteria Settings Other Result designs

Maximum number of design evaluations: ,
) 0nly one setting! 2 I
Maximum number of evaluations

]

Internal Al runs multiple optimization approaches simultaneously
Selects automatically & dynamically the most suitable optimization algorithms

- Support discrete and continuous parameters

- For single-objective optimization applications (SOO) and Multi-Objective Optimization (MOOQO)
- Use MOP know-how to dynamically reduce to important parameters for SOO & MOO

- Enables parallel design evaluations

Available inside AEDT, Workbench, optiSLang GUI

5 One-Click Optimization

Discovery

\nsys



2023R1: Optimization Wizard

B8 optimization Wizard O >
Optimization method U
Specify the optimization method i

® One-Click Optimization

Analysis status: Mot set e
Constraints violations: THE O Manual optimizer selection
Failed designs: Mot set > Maximum number of design evaluations:
Solver noise; Mot set w .
Start designs
Simulation runtime:  Short lon .
® Use refe d . .
i seslsabest = Local seardh Other settings available for

O Define start designs manualy advanced/expert users to tune:

* Initial sampling

* Convergence criteria

* Low fidelity models

*  Optimizers in competition

P Show additional settings

< Back Cancel Help

Y \NnSyYS



2023R1: Optimization wizard

e 0OCO is the new default QU

® One-Click Optimization
* Manual optimizer selection O Manual optimizer selection
* C(lassical view if OCO is deselected Maximum number of design evaluations:
* Traffic light system Start designs

(®) Use reference design

() Define start designs manually

* Background: adaptation of settings based on
* Short / long simulation time IS4
* Number of criteria °

O One-Click Optimization
[ ] ® Manual optimizer selection
ses
. Optimization method
Gradient and downhil
Optimization method
Spedfy the optimization method O (2) Mon-Linear Programming by Quadratic Lagrangian (NLPQL)

O () Downhill Simplex Method

O (0) Mixed-Integer Sequential Quadratic Programming (MISQP)

Analysis status: Not set -

Surrogate-assisted
Failed designs: Not set w O () Adaptive Response Surface Method (ARSM)
Solver noise: Not set ~ O (®) Adaptive Metamodel of Optimal Prognosis (AMOP)
Smulation runtime:  Short long

o (O Adaptive Multiple-Objective (AMO)
O f:l Adaptive Single-Objective (ASO)

P Show additional settings
N 7 11D Effriant Clahal Antmization fI10E0A) Rata)

Y \NnSyYS



One-Click Optimization x

O CO b eta ; I {e I e a S e Parameter = Start designs =~ Criteria | Settings | Other = Result designs

| Maximum number of design evaluations: 200 =

Show advanced settings

* Most relevant work items / enhancements | & ,
- Improve OCO convergence Parameter | Start designs | Criteria | Settings | Other | Resultdesigns
- Rework of the settings J || eimum rumberofdesgn evaatins: 20 2
- Post-processing e
- OCO log messages ee MoP

Parameter

Advanced settings

Stop after the given

- Documentation / auto tests / etc. Foed rumber o desf] |- T o ek ot m :

7 Sh Maximum number of design evaluations to compute before stopping.
oW

Objective History
Show expert settir Advanced settings

Use MOP: 7

10

Constraints fulfilled
—@— Convergence line
History line (obj_Y)

Stop after the given number of design evaluations without improvement: a0 |[*

N

Fixed number of design evaluations per iteration:

v| Show expert settings
Initial designs

Number of initial design evaluations:

Convergence test

OBJ: obj_Y
0

Minimum number of design evaluations before the convergence test: 100 |*

MOP

1 Dimension reduction:
¥ Activate
Models selection:
+| Dynamic selection
Surrogate models in competition: ?

| Isotropic Kriging

Optimization Designs

Y \NnSyYS



OCO Release N | T

MOO Convergence improved o Ty N S~

Competition [1] — 500 designs .

[ Pareto 2D Pareto 20 o o=
Objective Pareto Plot ‘ Objective Pareto Plot .’
ZDT1 Multiple Runs of Each Method [ ‘ ‘ I ‘ ‘ i ‘ o .
for Pop Size=12; 500 Evals 8r 0 ]
a0 Y . ! )
: s Front 4 O © 2
a5 < MO-SHERPA < e
304 - NEGA g w8 e o
: 5] s =1
B a2 o NSGEA 5 o . = =
25 Sl 8 =
Eon Rag a 4l g
o TR 3
15 e - — ~
10 T e, .
L Eara— LT YT, Al . |
0s M‘**i- & ©  Noconstraints violated sl =
e : Pareto front > Pareto front
0o ; . : : J
Lo 02 04 0.5 0.5 10 155 Sen =40 . = =20 5 =5 Q 032 X Givehih 06 08
#1{x) =
[ Pareto2D =8 EoR &) - Pareton E=RE=R]
Objective Pareto Plot Objective Pareto Plot
: : L]
. . . .
. . er e > ®  Designs Il
optiSLang — OCO — 250 designs : NI
. RS . - .
§i S o . .
] o o o
Lo+ ol & : RO-H o
el . ST .
0.81 Wy 32 262 0 tlesle o . . et
A ] g : o & o s —°
3 ° : ] % . o .o o°
', ) . A o .
0.6 1 g . J
'* . D
o ., & .
2 <
0.4 iy b e y 138080310
éﬁ** i *— Pareto front ;
0.2 *J'b'.b* - EQ 350 200 Oéjl‘sghjjl 7160 50 o CLRRE
e,
",
‘*“44-%
0.0 1 b4 . . . . . . . .
- - " - - - OSY function in 6D with 2 objectives ZDT1 function in 10D with 2
Foo1 ( ints) objectives (& 0 constraint)
+ runl (HV%= 99.34) run 2 (HV%= 99.39) 4+ run3(HV%= 99.41) ® True Pareto front & 6 conSt ralnts

[1] A Benchmark Study of Multi-Objective Optimization Methods; N. Chase, M. Rademacher, E. Goodman, R. Averill, R. Sidhu




One-Click Optimization for multi-objective problems
ZDT1 example in 10D (250 evaluations) HY

1.0 4+
4+ . Approximate Pareto Front
4_-_ ~ ) True Pareto Front
:’- g —= Hypervolume
0.8 1 iw_‘-h L . Reference Point
%,
-*-‘
0.6 _*’-l- ..—|
o~ . !""iq..
o "-Lq‘
< o,
L -
0.4 . "0 FOO1
‘ *"t
‘i"—h 7
*hl._.hl_
g
“aa
0.2 - e
B . A
I*ﬂf:_ﬁ $
:’l. ) .
h"‘l-"# .
0.0 - g, .
™~ H
T T T T T T ')
0.0 0.2 0.4 0.6 0.8 1.0 o ' .
L . )
FOO1 .
4+ runl (HV%= 99.34) run 2 (HV%= 99.39) 4+  run 3 (HV%= 99.41) ® True Pareto front ‘ H
10

L bo.oooooo . LN F1TY NeXt
o : : generations



Large benchmark library
Ackley function in 20D: benchmark results

Ackley20D
Ackley Funclion #inputs=20 #runs=5 #max evals=2000
101';— = = T o
1o © - ©
ah ] L e N | |—'_"—|
103 T
20 £ ] -8.
S ]
— 154 . -_glo—l-
= ’ o
& 10 e o
2 9 1072 -
0l 7
407 e 3 L
\ o » . D —3_
20 — o 10
u\_ : : _",,,«-—'ff 20
B F\\\hf”’!{zj : 102 -
X2 40 40 . 4 ==
1o 2 1 & ’é{b\ &f\é\ \f\fé\ ’é& Q\Qz+ (JQrb (50,0\‘ 066 60% (Je,b (\)0% (.52’6 60’8} OCJO
f(x) = —aexp | —b. &Z“E* — exp EZUUS(CZU'&} + a + exp(1) I S & \’2}0 Q\ \,00 q\ \’OQ 0\) \,o(\ C}
= =1 «Q & \(, <9 2 ) 3 2 o 2 & ) >
N QY N LS S S MR G S M S S S M
ch & G)Q X @'o ¢ Q a)b\ e
& < é\\ @c) C 'Q



One Click Optimizer (OCO)

ANSYS solution which outperforms any existing commercial solutions

SpeedReducer
#inputs=7 #constraints=11 #runs=10 #max evals=500

Hybrid Optimization Strategy:
A surrogate assisted optimizer, automatically
combining different optimization algorithms.

distance to optimum

Requires a minimum of user knowledge and interaction.

One-Click Optimization

I & S > > > > > S > N
S ¢ ¢ F FF T EF S
~ & o Ny (N N N N N AS -
o i & S R & SIS &
& o B F S o &

algorithms

One-Click Optimization O x

Parameter Start designs Criteria Settings Other Result designs

Discovery
Maximum number of design evaluations: 200 :
Roadmap 2020 2021 2022 2023
v Overview ¥ Concept Y Cust?mer v’ Beta Version v Multiobjective v Release
Science & (alpha) preview (2022R1) (2022R2) (2023R1)
Competitors (2021R2) (2021R2)
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LS-OPT
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News in LS-OPT 2023R1

* LS-DYNA fields and field-histories, available in LS-Extractor
=» value to any code which interfaces with LS-DYNA solver.

* Surrogate design: LS-OPT exports data ready for TwinBuilder

* LS-OPT is now able to track vibration modes of topologically different designs
(both in mesh and shape)



How does LS-OPT used fields? Digital Image Correlation (DIC)

Space-time data

prd deck by LS-PrePost

Full field test result (4557 pts)
from optical scan is
mapped and tracked

\
| Local deformation

DIC data: deformation
states

e |

Alignment

— \nsys
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Material Calibration (DIC): Optimal Strain Contours

DTW: computed x-component (Dynamic Time Warping map) com DTW: discrepancy x-component (Dynamic Time Warping map)
px
cu_mouls of compx Contours of diffx
min=0, at node# 388 . min=-0.0396772, at node# 3 0.732
max=0.732288, at node# 2861 0.659 max=0.0506426, at node# 2951
.655
0577

Computed Difference

DTW: discrepancy x-component (Dynamic Time Warping map)
liffx

DTW: experiment x-component (Dynamic Time Warping map) 0.051
Contours of testx

min=-0.0396772, at node# 31.
max=0,0506426, at node# 2951

min=0, at node# 388
max=0.731882, at node# 2861

Experiment (DTW map)

53 ©2022 ANSYS, Inc. / Confidential



LS-DYNAZ® Fields: LS-OPT® capabilities

 Utilizes the full-field dynamic output of
LS-DYNA (d3plot)

e Fields and Field-histories

- Displacement, strain and stress-based
guantities

- Solids and shells

- Element-based quantities (stress, strain) are
mapped to nodes

e Part or Part set can be selected

* Applications

- Digital Image Correlation

Fields are mapped to multi-histories and multi-
responses by inverting them

- Input to Twin Builder to create Static/Dynamic
ROMs for selected structural components



ROM creation with LS-OPT data export

Converted
validation data Field MOP

e learning
validation Converted

learning data

Builder

Build Mode

\nsys



Fast solutions with LS-OPT/LS-DYNA/Ansys Twin Builder

5.00%
* Challenge: Interactive optimization using ason  a31%
4.00% \
full-field LS-DYNA models 350% |
3.00% \
Max rel, error  2-50% \\
. . (validation data) 2 00%
* Calibration example: oo '\
° i i . 1.00% ‘.‘
2 material variables: ¢ [0.01, 5], n [0.001, 1] Lo /\’H oo
* Model: 122 samples with LS-OPT 0.00% s
0 20 40 60 80 100 120

e 376 strain values
e 81time frames

Number of learning points

Learning point relevance

0000000

0.005

-0.0262

-0.0573

-0.0885

D42 Hooos

0.151 000155,

0.182 0.00162

0.213 0.00138]

0,244 00011

0.275 0.000923,

-0.307 0.000682

0.3 0000462

0360 000023
0.4 0

yy-strain over time Error in yy-strain over time

LS-DYNA FE model Twin Builder Dynamic ROM model with
material [c =0.9, n =0.509] (TB User Interface)

\nsys

In collaboration-with: V. Morgenthaler, C. Grivot, O. Crabbé (Ansys Digital Twin)
Example by DYNAmore GmbH, Stuttgart-Vaihingen, Germany




Mode tracking with
topologically different
designs

Ansys



Mode Tracking in the Presence of Shape and Meshing Changes

Baseline design @

* Mode tracking is needed if a particular shape is of interest during design m m

Current Mode Tracking using Modal Assurance Criterion (MAC) in
LS-OPT requires identical mesh for eigenvector comparison. rransformed Transformed
ransjorme

Reference mode Compared mode
@-06

M{(ﬂ,—}{%}{f/)o}: maxMAC,;  Eigenvectors ¢, and @; must have same length and node order
e bl B}
Reference New
Mode 10 Mode 10 Design

Torsion Non-torsion Torsion Baseline Design O

Modes Modes
* New method enables MAC calculation for varying shape/mesh
— Eigenvectors of re-meshed de5|gns not comparable directly Mode 6 of
! Reference Design 2
. Design 2 mode correctly
Deilgn 1 o (different shape to identified as
(reference) Sy shape & mesh) match matching
reference
— mode 4
— Mapping using Coherent Point Drift non-rigid point set registration
Myronenko A, Song X. Point set registration: Coherent point drift. IEEE transactions on pattern analysis and machine intelligence. 2010 Mar 18;32(12):2262-75. i Mode 8 =

Basudhar, A. et al. Mode Tracking Using LS-OPT® In the Presence of Shape and Mesh Changes. 16t LS-DYNA Forum, Bamberg, Germany, 2022

Part of LS-Extractor = can run in parallel and can be submitted




A look behind the curtain...




PyOptiSLang — Available for public soon

» Start new local optiSLang instance or connect to a running (local or remote) optiSLang instance (batch- mode)

* Open / Create New / Save project
* Reset project

» Start/Stop / Abort project

e Build/set workflow

* Documentation available

* Examples available

Installation

The ansys-optislang-core package currently supports python 3.7 through 3.10 on Windows and Linux. Two
installation modes are provided: user and developer.

For users

In order to install PyOptiSLang core, make sure you have the required build system tool. To do so, run:
python -m pip install -U pip flit
Then, you can simply execute command below to install latest release: Examples

python -m pip install ansys-optislang-core
Run python script

pyoptislang ' Intema
Pytheonic interface fo optiSLang

@FPython EBMT %0 w0 (0 90 Updated 3 hours age

‘= README.rst Vs
PyOptiSLang
[ 1\ py EUSEN pysnon >=3.7 0

ck

q codecov PUE n § License [MEF

code style b

Overview

The PyOptiSLang project is a python wrapper for Ansys optiSLang applicattion. It supports Pythonic access to
OptiSLang to be able to communicate with OptiSLang process directly from python. The latest ansys-optislang-core
package supports:

« Remate connections to Opti_

N

« Basic server commands, que Getting Started

ptislang

Python Modle ansyk.optislang.core.optislan

PyOptisLang Documentation 0.0.1

Introduction

What s Pyoptistang?

Features

Documentation and issues

Al

Languages

e Python 93.2%

® Assembly 6.7%
Other 0.1%

" Launch optiSLang locally
You can launch optiSLang locally using Optislang()
er parameters can be optionally specified.

f ansys.optislang.core import Optislang
osl = Optislang()
osl.shutdown()

" Connect to a remote optiSLang server
emote connection, it is assumed that the Opti
local) host. In that case, the host and port m
tion of the new optiSLang server are ignored.

host "127.0.0.1"

port 5310

osl = Optislang( =host, =port)
osl.shutdown()

un_python_file( cript_path)
# osl.run_pyton_script("""print("hello world"
.start()
.save_copy("MyNewProject.opf")
.shutdown()

Open existing pr
Optislang(proj | ath/to/project.opf")
ct is automatically saved, unless no_save arg

= Optislang(project_path="/path/to/project.opf
start()
shutdown ()

©2022 ANSYS, Inc. / Confidential



optiSLang Free Trial

https://www.ansys.com/products/connect/ansys-optislang

Ansys optiSLang

Process Integration & Design e i -ronl ebesg g

Optimization Get My Free Trial

Orchestrate and automate your simulation toolchains and connect to state-of-the Sta rt you r 30'day Free
art optimization algorithms to perform parametric design studies and better Tria I of AnsyS optis La ng

understand your designs.
Company or School * Are You a Student? * ¥

irst Name * Last Name *

Orchestrate and automate your simulation toolchains and connect to state-
_ of-the art optimization algorithms to perform parametric design studies and Efiail Addrass —
REQUEST A TRIAL » CONTACTUS » better understand your designs. Get your free trial of Ansys optiSLang
today.
Country/Region * S 4 City *

By registering, you agree to these Terms, to the transfer of
your personal data outside of this country (including to the
United States), and to the processing of your personal data for
the purposes of providing the event, asset, and related

communications. Privacy Notice.

This site is protected by reCAPTCHA and the Google Privacy Policy and Terms of

Service apply.

SUBMIT »
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