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optiSLang

+ is an general purpose tool for variation analysis =~

using CAE-based design points (and/or data '
points) for the purpose of .

« sensitivity analysis
« calibration of virtual models to physical tests
« design/data exploration

« optimization of product performance

« quantification of product robustness and
product reliability

« Robust Design Optimization (RDO) and Design
for Six Sigma (DFSS)
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ANSYS Workbench
A Powerful Parametric Modeling Environment
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e Including process automation, third
party CAE integration, bidirectional
CAD interfaces, parallel computing

I [(pd Parameter Set

e Easy parametrization via parameter
manager

e With this important technology
ANSYS Workbench is ready to
address RDO task's minimize

ANSYS optiSLang
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ANSYS optiSLang is easy to use

 Engineers and Designers should not have to choose from a list of
detailed settings and complicated algorithms

« optiSLang’s functionality is compressed to three wizards (sensitivity,
optimization, robustness) with minimal user input

« Simply Drag and drop to add optiSLang, and push to solve...

%
Optimization method /‘@
Specify the optimization method A

Optimization method
Response surface method

e Adaptive Response Surface Method (ARSM)
Natural inspired optimization algorithms

O ) Evolutionary Algorithm (EA) - local

Q ® Evolutionary Algorithm (EA) - glabal

E— Edit...
4| & Results o
Finalize

53 Duplicate
O ) Particle Swarm Optimization (PSO) - local
Transfer Data ToNew  »
O @) Particle Swarm Optimization (PSO) - global
[/ Update

e Stochastic Design Improvement (SDI)

Gradient based optimization

e Non-Linear Programming by Quadratic Lagrangian (NLPQL)

Additional options

@ Refresh

Use Previous Data As Starting Point(s)

Define the variation e el
space ..

. follow the suggestion ...

ANSYS optiSLang
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Customer benefits

v' Understand your Design

. CoP/MOP technology for engineers and designers to get a maximum
understanding of the relations of parameterized properties with a minimum
number of FE-calculations

v' Improve your Design

. Easy and safe to use optimization workflow provides insight and suggests
optimization strategy

v Check and Proof Robustness of your Designs
. Easy and safe to use robustness workflow for 2-,3- or even a 6-sigma design
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ANSYS optiSLang 7
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Signal processing inside ANSYS Workbench

e ANSYS optiSLang ETK module

- A b B
Access output parameters which are not 8 7= Static Structural 1
"built-in” Workbench - e.g. arbitrary data 2 @ EngreeringData ' 2| @ sewp
in text or .rst files 3 @) Geometry v . 3 |$; Parameters L
4 . Model v Signal Processing
e Nonscalar Data 5 @ Setup v .
Use functionality of Extraction nodes inside 6 | @5 solution v 4
ANSYS Workbench to work with data which 7 @ Results v
is not supported via ANSYS, i.e. vectors, —> 8 | [pd Parameters
signals, matrices Static Structural
e Register response values

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

= ‘@ Sional Processing (B1)
pl P12 diff_eu

| rp-al Parameter Set

3|¢ Results v

Optimization

ANSYS optiSLang
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optiSLang’s minimalist philosophy

. Minimal user input

. CoP/MOP technology reduces to important
parameter and the number of necessary
calculations

. Algorithms are still working efficiently
even with noisy results or when some
designs are failing

Daimler: Dr. Idrisi:
,we successfully performed light weight
structure optimization having up to 2000
design variables®

In-built mechanisms insure robust
workflow

. Continue crashed/interrupted session
. Recalculate failed design

. Unique technology continues up to 50% of
design failure rate
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ANSYS optiSLang

en_bar_truss_apal - Workbenchmmr . LD - |= & -

- The "all you need” solution for customer = vee e
which have ANSYS in house

- optiSLang integrated in ANSYS Workbench |:=
* Vvery easy to use!
« All methodology is available with 3
wizzard based workflows

« optiSLang GUI mode which supports
integration of ANSYS and any 3rd party

code — ,
« Easy to use process integration and e
automation capabilities B — B — B
-« Easy to use workflow building —> 2]
capabilities Report
>Rl :
» Serves all ANSYS tools and HPC/Cloud Ao
components! |

ANSYS optiSLang
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ANSYS optiSLang

« ANSYS optiSLang is the successor of “optiSLang for ANSYS”
including “optiSLang inside ANSYS”
« not a “new” product
* NO upgrade necessary

world wide distribution via ANSYS sales channels & Dynardo
« will give dynardo the opportunity to invest majority of software
income for future development

Dynardo continues as an independent software company
optiSLang continues as stand alone product

other dynardo products
« Statistic on Structure (S0S)

optiSLang extensions
« Extraction Tool Kit (ETK)
« optiSLang customization
- optiSLang SPDM

ANSYS optiSLang
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Metamodel of optimal
Prognosis (MOP)
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Use of optiSLang’'s MOP

« MOP is one of the most important innovations of dynardo

« MOP is very important
« to connect CAE to management
« to connect CAE to system simulation
« to introduce CAE into products
« To connect CAE to IoT/digital twins

« With introduction of ANSYS optiSLang we decided to not ask
for MOP solver licenses outside optiSLang anymore

« MOP’s can be used unlimited outside optiSLang

« We will extend MOP export to industry standards (FMU,..)

ANSYS optiSLang
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optiSLang Excel
interfacing
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Excel Interface

Excel - COM Interface
e Get/set parameter

e From/to cell

e Get responses

e From cells

Parameter Excel Variables Responses
PY (Test) ru n m a Cl"OS g :‘T’ D:\deve\opbrohos\opuSLang\gxam:es\osaHamr\ﬁxcel\(:u\labon3d5 : q,mE - :j :_::a_damped ::Z:? |
. s
2 10..50 g
. 3 01..50
e Windows only :
. 5 omegs0
° Se rl a I F—— 6 omega_damped Output slots
b Standard slots 7 » Standard slots
8 w0
9 xmax
10 X(t255) max
1 «(t255) min
| r )
Distinct working directory Save in design directory
P Show additional options ok | [ cancel | [ ooy |
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Excel Add-In

e Export your data in optiSLang database for statistical post-processing and
MOP generation in optiSLang

e Import design point sets into Excel

DATEI START  EINFUGEN SEITENLAYOUT  FORMELN DATEN UBERPRUFEN  ANSIC

optiSLang optiSLang MOP
Export Import solver

Mass [1e8]

INPUT: Length
20 %

18,65 22,55 47,95 140,25
21,45 16,45 49,65 122,25
15,45 15,35 45,15 134,85

1

Dynardo 2o e
(e,,_%7 22
A B C D E F G Coefficients of Prognosis (using MoP)
1 full model: CoP = 97 %
2 |external Data from experiment or product line etc. - INPUT: vield_Stress
3 3
. Ty INPUT: Youngs_Modulus
4 Designs |Parameters Responses g"’ 0%
5 Radius Length Youngs_Modulus Yield_Stress |Mass Stress '58
6 %N
7
s

INPUT: Radius
76 %

0.8 1

o

2 0.4 0.6
CoP [%] of OUTPUT: Mass




© Dynardo GmbH 2016 duncr\do

MOP-Solver in Excel

m START EINFUGEN
e Access to MOP's directly in Excel D = P
optiSLang optiSLang MOP
Export Import solver
Dynardo
A B C D E F G
1 | optiSLang MOP solver version 5.0.0
2 |Meta model database was imported from:
3 C\Users\MOP (1).omdb
4 |Load time: 00:00:00.1427614
5 DS _Thickness DS _Depth DS LowerRadius DS_Angle Full model
6 | Equivalent_Stress_Maximum 77,48% _
7 Geometry_ Mass 64,84%
8
9 Parameters Responses
10 | Lower Bound 15,05 15,05 45,05 120,15
11 Upper Bound 24,95 24,95 54,95 149,85
12 |ID DS _Thickness DS _Depth DS LowerRadius DS_Angle Geometry_Mass Equivalent_Stress_Maximum
s 1865 22,55 4795 14025 0,075084996 2490251067
14 1 aaa bbb ccc ddd 7?7 77
15
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Customization
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Being able to introduce own
algorithms, integration nodes or
to use optiSLang as software SRR RN
integration platform is very
important for our customer
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optiSLang’s Customization Extension

« We decided to change licensing from “use” to “create” extensions

« License will only necessary when extension will be published
as software plugins in optiSLang (Integration nodes,
customer algorithms, modified Wizards, ..)

« Use of software plugins does not require a customization
license

e <)

Solver paradigma o
If your solver is not listed, consider to use K

"Common text based"

Code|

Preferences

= Interfaces

gSimulationx_CDdeExport_m.JPG T
» s@- SimulationX_CodeExport # .::p—p::,_,::

Q SimmﬁtiﬂHK_CDdEE)(pDI't_CW.pF parameters.txt oscillator.exe outputs1.txt

 text> || cancel || Help ]

ANSYS optiSLang
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Simulation Product Data
Management (SPDM)
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SPDM is very important for our A
customer RN

optiSLang was selected by o
customers to serve SPDM
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optiSLang’s SPDM Extension
SPDM = optiSLang (SPM) + Database (PDM)

Part of optiSLang:
e Simulation Process Management

e Integrate and automate processes, generate product related
workflow templates, publish CAX-workflows

e Connection to Process Data Management

e Share data with Process Data Management (PDM) System

ANSYS optiSLang
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dynardo

Usergroup — Simulation or Workflow Engineer

(CAD) Modell

Standardization Automation

] |
Sensitivity MoP

Simulation | RDO workflow el
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Usergroup - Simulation or Workflow Engineer

Task: Create a project workflow template and define project parameter
(Placeholder) and rights to see & change

e Defines “project parameter”
e Use Expressions and free variables to avoid redundancy

Ill

e See e.qg. variable "mode

e Defines what others see and can change ]

1w .. Y7 Name Placeholder
e See column "minimum user level < Sesiivity
Parametric import file parametric_file
< Solver
Environment
Id Minimum user Llevel Data type Value Maximum degree of parallelism max_parallelism
Maxi ti
1 reference_files_dir Computation Engineer Path ${project_dir}/files aximum runtime
— Script path solver_script
2 | model Computation Engineer String oscillator < Text Input
3 | parametric_filename Flow Engineer Path #{model}_parametric.csv File path input_file
4 | parametric_file Flow Engineer Path #{reference_files_dir}/${parametric_filename} ¥ ETK
— i Maximum degree of parallelism max_parallelism
5 input_filename Flow Engineer Path ${model}.s Path of displacement output_file
6 | input_file Flow Engineer Path ${reference_files_dir}/$ {input_filename} Path of displacement_ref reference_file
7 max_parallelism Computation Engineer Integer 100 Expression of difference difference_exp
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Usergroup - Product Engineer

- i
. (s - Prevign) §
S
— e e
o ) 1%
L T

{ Mo A J
Soun

M (e D0

Quiey vt 30

Cont. ot

twwt Ot

Lt | o |

(CAD) Modell

Product analysis

Standardization

Automation

’)—)l

Sensitvity  MOP

"’ p
Simulation I RDO workflow m!u EL




© Dynardo GmbH 2016 duncr\do

Usergroup - Product Engineer

e Knowledge about constraints, requirements
e Only needs to specify or update project parameters

e Run the analysis (use project template)
e No need to care about optiSLang workflow template, CAD Model, ...
=» Results can be automatically stored in PLM/PDM

Standardized process e.g.

« Start Windows Explorer

+ Choose “Run analysis” Run analysis
. vl Openwith Geany
Or web-interface, Excel ... 1-Zip

[of  Edit with Motepad++

Placeholder mapping

Id

1 model oscillator

2 max_parallelism 100
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Interface PDM/PLM inside optiSLang

Product parameter

MName Resclution Range
K1 Continuous -3.14 314
K2 Continuous 314 314
Name Left side express Crit
X3
Constraint | Y 10

}

CAE Model ing poi e
e e ——

PR @R Results
AMESIim HPC eval ETK AMESim
@ =>
Report

CAE Model |

ANSYS Workbench
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optiSLang’s SPDM Extension
 License will be necessary to
 have project parameter (placeholder) available

« define what others see and can change (placeholder)
« Interfacing with PLM software (Teamcenter, ANSYS EKM)

File Edit | Project View Help
JJ b r b Run L

= Halt Cirl+5hift+

Placeholder mapping...  Chrl+5Shift+F2 L
2 SUBVERSION  ihttp:)) teceive & Send  of/Users/csommerfeld/Documents/Dyn...
x File_TC_Receive TEAMCEMTER  OSLProject Receive C:/Usersfcsommer feld/Documents Tyn. .
b X File_TC_Send TEAMCEMTER.  OSLProject Send C:Usersfcsommer feld/Documents Tyn. .
Add Delete Edit Receive | Send | oK Cancel |
4

ANSYS optiSLang
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Dynardo Customer Portal
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Dynardo’s customer portal

« Keys will be send in July 2016 to
support coordinators

« Submit support request
° Download Softwa r-e 7Dynafdo-CustomerPortal

(4 € ) (0 customer.dynardo.com/index.php?method=login

« What's new link to homepage

section Adynarco § CUSTOMER PORTAL 3

Home

Welcome back Andreas Grosche

your last login was on Jun/17/16

With our RDO-Journal, we would like to inform the user about selected case studies and
general information in the fields of CAE-based Robust Design Optimization (RDO) and
stochastic analysis

If you are interested in a free subscription to the current download and/or the current
printed copy, please order with specification of your contact details here

RDO Journal Library >>

RDO-JOURNAL

Submit Your Request Download Software What's new in optiSLang
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Dynardo’s customer portal

« Future software downloads via Customer Portal only

Dynardo - Custormer Portal x

) | customer.dynardo.com/index.php?method= cupo_modul&cupo_modul=sofi ¢ | | Q Suchen

Adynarco | CUSTOMER PORTAL

|=|‘ Software

Current Releases

¥ ANSY S optiSLang 65.1.1 (June 8, 2016)

1 64 bit B 64 bit
ANSYS optiSLang 5.1.1 ANSYS optiSLang 5.1.1

» optiSLang 6.1.1 (June g, 2016)

» Statistics on Structures 3.2.1 (June 8, 2016)

» multiPlas 5.3 (June 8, 2016)
» Dynardo Licensing 11.13 (June 9, 2015)

for previous
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Dynardo’s customer portal

 Library of Tutorials available

Dynardo - Customer Portal x

| (0 | customer.dynarde.com/index.php?method=cupo_modulicupa_madul=tut: c ||Q5uchen ‘ wBe & A& 0

Adynarco | CUSTOMER PORTAL

Tutorials

Tutorials & Documentation

v optiSLang 5

Tutorials

Examples and Tutorials ANSYS optiSLang
511

optiSLang method manual

Dynardo installation and licensing guide

» optiSLang 4
» Statistics on Structures

for webinar and training schedufe click




