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optiSLang connects dynardo
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" ABAQUS | ADAMS | COMSOL | EXCEL | FLOEFD | GT POWER | MATLAB | LSDYNA -
MOTOR CAD | NASTRAN | PYTHON | ROCKY | SIEMENS NX | ZEMAX ...

Connect PLM/SDM

Statistical
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Connect PLM/SDM
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"-, e Easy to Use and Easy to Set Up
“ Simulation Workflows for Single

Design Updates as well as for

Data-based ROMs Sensitivity Analysis, Optimization,
Uncertainty Quantification in Virtual
Product Development
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Adaptive Metamodel of Optimal Prognosis

Automatic adaptation of an
initial sampling set

Global refinement
with advanced and space-filling
Latin Hypercube Sampling

Local refinement considering
e Sample density

e Local approximation errors
e Optimization criteria

<

AMOP constraint refinement for abs(y) > 0.6

=

AMOP
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Sensitivity Wizard

e AMOP with global refinement is default |
3 @ Adaptive sampling AMOP
u._@®F

MOP (© @ Adaptive Metamodel of Optimal Prognosis (AMOP)

Sampling method
O O Full factorial
O () Advanced Latin Hypercube Sampling

O () Space filling Latin Hypercube Sampling

ishigami

g9

ishigami
O () other (see next page)
Plugins
— ﬂ
() Replace_constant_parameter
3t O my_algorithm
8o| )
3° Start designs
a .
82 /. — —e () Mo start designs
=@ ishigami () Define start designs manually
N ——x1 |
S —— (@ Receive all designs from system "Sensitivity"
X3
° The AMOP algorithm will use the start designs as start

1 2 37 . -
Iterations iteration!

e All previous designs can be considered

= All simulation runs can be used
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Optimization Wizard

e Adds promising new designs in every iteration

AMOP with criteria refinement is proposed as optimizer

AMOP

{2

ishigami >
] | J
| ishigami
Best design history
n[y : ‘ ‘
0 —@— obj_Y
olml - approximation of obj_Y
m'l-!
Q Ll
3
=un
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Iterations

e All previous designs can be considered

Optimization method
Gradient based
O (O Men-Linear Programming by Quadratic Lagrangian (NLPQL)
Direct
O () Adaptive Response Surface Method (ARSM)
0 (@ Adaptive Metamodel of Optimal Prognosis (AMOP)

O () Downhill Simplex Method

Nature inspired

O () Evolutionary Algerithm (EA)

© O Particle swarm optimization (PSO)

Plugins
() Replace_constant_parameter
() my_algorithm

Start designs

() Use reference design

() Define start designs manually Local search
(@ Receive all designs from system "Sensitivity"

OThe AMOP algorithm will use the start designs as start iteration!

= All simulation runs can be used
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Bring your own meta model

e Surrogate plugins for MOP algorithm
e Considered in MOPs tournament of meta models

W MOP O X W MOP O X
Database file: |Ab50lute path - || ||?'| hd | | Open | Database file: |Ab50lute path - || ||?'| hd | | Open
Settings Message log Settings Message log
Use advanced settings Use advanced settings
Advanced Settings Istsqs Settings Signal MOP Settings Advanced Settings Istsqs Settings Signal MOP Settings
Property Value ~ Export image
Order 2 Image file name |Istsqs_residua|s.png
Coefficient factor 8.00 Use optiSLang MOP filtering [_]
~ Kriging
Use True
Anisotropic [] rFalse
Coefficient factor 8.00
v External
ASCMO [] False
Signal MOP [] False
> Filter
» Algorithm messages
» Crossvalidation values >

e Scalar AI/ML-models presented in Session 1 are available as plugin
= Please contact us
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Multiple Failure Points

o Identification of several MPFP in FORM
e ISPUD considers multiple sampling densities
e Mean values can be forwarded as start designs from e.g. FORM

0BinFilePath

OCriteria

QDesigns
OEstimatorsStdDev
OMDBPath
OMPFPointDesi )
ONominalDesign —+
QOPOF

QOPOIF
OParameterManager
OReferenceDesign
OReliabilityTndex
0Success

303 «® e o

INPUT : x2
0

Y *
L ]
L J
L ]
[ ]
Y - . ®  Safe domain
| ® .— ®  Unsafe domain . ®
0 2 4 6 L I L i f— I
INPUT : x1 -6 -4 2 2 4 6

0
INPUT : x1
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Postprocessing
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Add new plots

e Like in optiSLang workflow-scenery
e Drag&Drop needed plots into postprocessing-scenery
e Use search for qwck filtering

Postprocessing

File Edit View Windows MOP Help
L oumo\;ﬁnﬂﬁ;qw

| i iEIiinn ) % | surface 3D plot

Data mining Miscellaneous Optimization Reliability Statistics

"I_L!Y“'«LI_ & @ ELSQENISE /SPFEFL ISIEHLLISLINS
I |ZR5rduanFot EI@ |P"Efam ﬂxl

Approximation

S EE x> N

[=I Hide dimension selection = Moving Least Squares approximation of omega_damped QUTPUT : omega_damped Show properties for: | Currently active plot -
Coefficient of Prognosis = 100 %
st ["" v] - Property Value -
2nd: [k '] 4 EN 4 Application
3rd: [mega_dm'ped v] §£ Select layou... Classic layout 5
Render mode Auto-detect
= Hide plot settings 3
plot EE Preserve pa... False
Show settings for: | Currently active plot A - g Minimum d... 10
143 o Askbefore .. [ False
Response surface 3D plot 128 o 15 Choose par... True
E
R G FE 1o Data values Select best ... False
g @ I Global corr... Linear correlation
i . ow Istical aa
Isalines: @ Automatica... True 8
= a
Paletia: 3
g i, CoP matrix (= rE == | | vieuas 8 x
resp ()

=l Hide design selection
[ Select best design(s) (Desin 42) J
[ Selectall | [ mvertselecton |

4 = Approximation
| Response surface 2D plot

% Response surface 3D plot

Design selection: b
. Response surface topview plot

|= Coefficient of Prognosis EI@
@ Show details Coefficients of Pro I'IDSIS Eusmd%u MOP)

full model: u
@ Show design activation

INPUT : k
11 %

Models

Optimization
# Response values

I I omega_damped

2

| Response vector elements

1

INFUT perar...

=1

Parameter

20 40 60 80
CoP [%] of OUTPUT : omega_damped

- Replaces a lot of python scripting
= Easy, Safe and Efficient datamining




dynardo

Set properties

e Define directly in a plot e.qg. (switch with mouse click in top right corner of plot)

e Use axis dimension or interactive mode Postprocessing

e Labels, font size, ...

IP.omdb - Z\software\presentation\changelog\720\osallator.opd - Ap

File Edit View Windows MOP Help

H H [ [ PP H Approximation Data mining Miscellaneous Optimization Reliability Statistics
4 Update iy 4 -|: . — - . . = -
P EHE Cuw 0‘;EEDE15%§’ S HOOFEE LN TEPHEEL & 8 ELSSENOE ISP PO SIEMM L S0 &
i x x
|Comon iz = | |! Response surface 3D plot_(1) E@ Response surface 3D plot = FEiia 2 |
[= Hide dimension selection - Moving Least Squares approximation of omega_damped Sh ties for:
[ ) F Coefficient of Prognosis = 100 % Property Value Pl (g. eEzEm [ ow properties ently active plo
- -
it |m 4 Window appearance Property Value i
nd: [k '] d Window visibility True 4 Application
3rd: [mega_dm'ped '] 4 Window geometry [(470, 0), 489 x 53 Select layou... Classic layout L
X 470 Render mode Auto-detect
=l Hide settings
3z Y 0 Preserve pa... False
Sho settings fo: Width 169 Minimum d..
Height 534 = Ask before ...
Selected page Visual Setti Choose par... True
— -~ =
Resolution: B El Choose X-Axis Default Select best ... False
Choose Y-Axis Default Global corr...  Linear correlation
Isalines: oais 3 Automatica... True o
Palette: E Resolution 20
Isolines | |V:3Ja|s =) Xl
=l Hide design selection Palette Values resp Q
N 4 Appearance
[ Select best design(s) (Design 42) I Font size 12 4 = .Approxlmatmn
[ Select al | [ mvertselecton | Line width 1.00 |, Response surface 2D plot
S - Symbal size 1.00 |z Response surface 3D plot
Enable axes True |5 Response surface topview plot
@ Show details Enable lines True 4 I Optimization
@ Show design activation Enable surfaces True & Response values
Enable lighting True |&= Response vector elements
4 Axis Formats
L3 K-Axis: Fog
¥-Axis: %g i
-

- Allows easy definition of comparison plots
= Easy, Safe and Efficient datamining
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Palette editor

e Store in omdb

Or Import/Export (JSON)

Use relative (%) or absolute values
Constant or “interpolated” colors between 2 values

+

EEIFEEXNE

Interpolating -

Palette is preset and cannot be modified.
Use "Duplicate” to create new palette.

Use as default

100

MNew <~ Open ~

Postprocessing

Default [ optisSLang ]
optisLang

Rainbow

Greyscale
optistLang_copy

an an
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Postprocessing template

Postprocessing

e Save and re-use post processing template
e In post processing and automatic workflow

v i 4
Reload as »
Save Ctrl+5
. 6 — B — B
&5 Save as.. . | . | . | ' :
. export_plots
Save a copy_ parameters. b oscillator outputsl.bd
fmi Export FMU... T Approximation
Quit Ctrl+Q (O custom script: |Absnlu1ae path v |
@ Template: |Abmlute path - H ['] MOP_coupled_function.omtpl J =

= More efficient work

= Easy & Safe set up of standard post processing
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Integrations

ANSYS Electronics Desktop
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ANSYS EDT integration node

e Easily add ANSYS EDT applications to optiSLang workflows

e For any Electronics Desktop component, HFSS, Maxwell, Circuit, RMxprt, ... AEDT
e Rapid workflow construction with optiSLang solver wizard

e Convenient parameter and response selection via drag and drop

e Native support of signal data

e Coupling of multiple disciplines

R

AEDTI
]
m S0 B s B> s £ ”—"ﬁ"'—" i
Daia Recéive ICATIAI ANSYé Worki:)ench I;'lATLAE \_IReportu Déla Seﬁd
o [ —
ISpeosl
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ANSYS EDT supported solvers & run modes

In optiSLang installer: AEDT node
e Easy & safe to use AEDT
e Run modes for single simulation

e Common optiSLang parallelization

For advanced usage we maintain a 2" node - if needed please contact service team

Solver  Single solve Conditional regular large-scale

___________________________ e) : i DSO DSO

& HFSS Design
@ HFSS 3D Layout Design
@Y HFSS-IE Design

& Q3D Extractor Design
& 2D Extractor Design

*£  Circuit Design

H  Circuit Netlist

Maswell 2D Design
Masxwell 2D Design
RMbprt Design
Maxwell Circuit Design

Simplorer Design

AEDT_advanced (Beta)

BRTPEEE

Icepak Design

Supporting any ANSYS EDT component
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Outlook: optiSLang inside ANSYS EDT

Create optiSLang workflows directly from
inside ANSYS EDT via ACT

Convenient wizard setup and
parameter & response selection

Create optiSLang workflow for
individual ANSYS EDT projects

For preview installer please contact us

— e ANSYS I8
— P Wizards 15
<+
[ seoer |
& N
HFSS Antenna T... HF SS-EMIT Data...
AT - .n:l Maxwell Eccentri...
Q) optiSLang ALl ACT

‘C‘)
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Collaboration
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Multi solver, physics, ... workflow

._h

4

-

tuning_fork. prt NXprt2Nastran Abaqus Process ABQ extract Freq

g}fﬂ _,."—’.' @ »_.v. P —

o e

tuning_fork_APDL.inp Solver Output files

= Hard to find an expert who can do everything (and who has time...)
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“APDL expert”

e Build APDL workflow

> ﬂ}’_ﬁ

Batch Script

wr [ [ R — > (@

GetMacrofiles ANSYS APDL Input Lin/Win/Subrmit ETK
o> | g

55H

e APDL Module - defined responsibility, easier to maintain, ...
e Expert can concentrate on workflow and CAE
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“APDL expert”

e Define parameters, responses, files, password, placeholders etc.

) Project overview *

Current user level 4 u Computation Engineer

Properties and Placeholders Parameter Criteria Result designs

sy

Id Description Range Value

1 SolvingSystem  Where should the simulation run? LIN;WIN;CLUSTER E LIN

Properties and Placeholders Parameter Criteria Result designs

Responses
Name Parameter type Reference value Constant Value type Resolution F I
Name Value
Optimization 7.85e-09 ] REAL Continuous 7.065e-09
Eigen_frequency_1 414.003
Optimizati 5 REAL Conti . :
S [ e Eigen_frequency_2 417.203
Optimization 200000 ] REAL Continuous 180000 Eigen_frequency_3 959.007
4 Grip_length Optimization 30 ] REAL Continuous 27 Mass 20,1861
C Crir uanddh Medimiratinn 1= [ DCAl Cantimiimne AC B

e Store optiSLang project
e Forward to colleague (via PLM/SPDM/revisioning system)




dynardo

optiSLang node

e Use optiSLang inside optiSLang like any other integration
e Parametrize (placeholders available, too...)
e Connect input/output files

o etc.

0 apdl.opf - Z\software\presentation\changelog\740\oSLNode?2 - optiSLang O X

Parameter Q optiSLang ﬂ Variables = Responses
= -
° | Depth D — |apd|.opﬂ ‘E| o || — | J_ Eigen_frequency_1 414.003
" | Grip_length 30 | Eigen_frequency_2 417.203
- Parametrization Placeholders gi d files C Execution options —
° | Grip_width 5 | Eigen_frequency_3 959.007
[ Parameters Responses =
° | Rod_length 45 ® | Mass 29.1861
D Rod_width 5 Name Value Name Value

1 Density 1 Eigen_frequenc... 414.003

2 Depth 2 Eigen_frequenc... 417.203

959.007

3 Emod 3 Eigen_frequenc...

< L 4 Grip_length 30 4 Mass 29.1861

Input slots
> Standard slots

5 Grip_width

> Standard slots
6 Poisson

7 Radius \
8 Rod_length 4
9 Rod_width

T —— optiSLang

I:‘ Instant visualization

Use as parameter

< >

({/} Show additional options | oK H Cancel H Apply |
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Multi solver, physics, ... workflow

e Combine multiple optiSLang projects

> ol

d ~liond |

Workbench Excel Process
g | E—E— ——
LATEST OPFs NX_NAS_ABQ Compare EMAIL

vl

= optiSLang project: single design or variation analysis workflows
(performance map, optimization, ...)
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CAE Concert Hall

Learned from and with our customers and created

A Platform to democratize CAE-workflows
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Publish a calibration workflow

rw Project overview | ? = .|1

Current user level 4 ‘\1 Computation Engineer P

Id Description Value

1:_:7‘ oscillator_reference bt

1 reference_curve

Export Placeholders  «

Measurement

CE R B

Validate Report EMail

]

MOP Solver

publish workflow

Process Execution
User & Project Management




Use HPC for optiSLang workflows

@ optiSLang project overview x |+

€ > C @ Nichtsicher | trout:8080/2/

B8
User 1 ¢ \ \@

Sortby [ID v Order |w  Filter by | ] g

AN;SE@:@ [ Neme  stte e |
4
A\ 4 i
Server’ [ User & Project management - :
suboptiSLang connect E
Node Node Node :
Nodes ‘ 2 X i
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Democratize CAE

Anke Jager (Daimler AG) 1:55 - 2:20 pm
CAE_AutoWorkflow: a framework based on optiSLang for the automated build-up of
simulation workflows using the example of passenger car aerodynamics

===

Daniel Kratschmer (Robert Bosch GmbH) 2:20 - 2:45 pm
Democratization of CAE-Workflows with optiSLang at Bosch

===

Friederike Loerke (Robert Bosch GmbH) 2:45 - 3:10 pm

Virtual Assembly Line inside an optiSLang SPM system at Bosch
b
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Welcome to the CAE Concert Hall

Open website of project

Upload

2

CAE tool chaining

P

7w P ROCKY
s

Calibration

(=]
MULTIPHY:

g,
3

project
Controller

SMuAtoNX” ¢

oty 1

L =

SIEMENS
‘;NX

project

Overview New CAE task

ansys  HFABAQUS

(website)

I
4 & Crx
@ o odyme®

Motoi b MSCRSoftware
i
ConcerTs NREC VCollab

ey . *

GeoDicT

MSRFIOEFD™ [« 55

(website)
New

CAE task

CAE task

CAE task

Status / meta data




