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Postprocessing

• Predefined modes (installed) 

• All plots available in all modes

• Customized modes

• Standardized result comparison

• Full access & flexibility

• More

• Report generator

• Automatic Update

• Python console
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Signal processing inside ANSYS Workbench

• ETK module

Access output parameters which are not 
“built-in” Workbench – e.g. arbitrary data 
in text or .rst files

• Nonscalar Data

Use functionality of Extraction nodes inside 
ANSYS Workbench to work with data which 
is not supported via ANSYS, i.e. vectors, 
signals, matrices

• Register response values

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

• Parameter identification

Use parameterized values to set up 
calibration task through optiSLang inside 
ANSYS Workbench
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ETK inside ANSYS Workbench

• Signal visualization, extraction  and analysis inside ANSYS Workbench
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Usage within ANSYS Workbench

Important: modal vectors to be

compared have to be of same format

(same degrees of freedom, same order)

Modal analysis
Read measurements

Formatted text
output of vectors

Mode pairing,
MAC calculation

etc.

Formatted text
output of vectors

MAC values may be
used as responses in 
optiSLang Systems

Update optiSLang © Dynardo GmbH  
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• Calculation of MAC matrix

• Instant visualization of MAC matrix

• Mode pairing, extraction of frequencies and MAC vlaues

Signal Processing / ETK Setup

Update optiSLang © Dynardo GmbH  
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ANSOFT – Robust Design Optimization

Starting with any Ansoft project

Configure RDO flow (coupled or sequential)

Generate system in optiSLang (<5min)

Update optiSLang © Dynardo GmbH  
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Integration Methods

optiSLang inside Workbench Inside optiSLang

Failed designs Signals DSO Other HPC „multiphysics“

Direct

WB node RSM

Inside WB RSM (1)

All modes supported

Direct

WB node

(1) Requires all physics in ANSYS WB

Update optiSLang © Dynardo GmbH  
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Re-evaluate inside ANSYS

Read designs from directories 

• Similar to optiSLang systems

• Connect to Parameter Set

• Define

• Directories to be considered

• Data to be merged

• Post processing commands

• Additional Responses

Update optiSLang © Dynardo GmbH  
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Run MOP solver in Excel
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Custom Integrations

Since version 4.2.1 optiSLang provides plugin mechanisms for CAx tools

Customer can define his own integration in python script or C++:

• Input integration – SetParameters

• Solver – RunSolver

• Output integration – ExtractOutputs

Update optiSLang © Dynardo GmbH  
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Custom Algorithms

optiSLang provides plugin mechanisms for CAx tools

Customer/3rd party can define his own algorithms in python script:

• Algorithms (DOE, Optimizer, …) (python in v4.2.2; C++ in v5)

• Metamodels (python in v4.2.3; C++ in v5)

Update optiSLang © Dynardo GmbH  
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Conditional execution

• Do (not) evaluate if …

Update optiSLang © Dynardo GmbH  
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SPDM
optiSLang SPM             +              Database (PDM)

Simulation Process and Data Management

Part of optiSLang:

• Simulation Process Management 

• Automate and standardize CAX – flows

• Connection to Process Data Management

• Receive data from PDM and send Data to PDM
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Consider 4 user groups

• Designer

• Knowledge in CAD, construction rules, PLM, …

• Simulation Engineer

• Knowledge about model, meshing, …

• System Engineer

• Knowledge about coupling, “Multiphysics”, …

• Product Engineer

• Knowledge about constraints, requirements, …

Update optiSLang © Dynardo GmbH  
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PLM/SDM system is central component

optiSLang for  SPM, standardization and automation

Collaborative work

Standardization Automation

Flexibility

Teamwork – 4 Groups
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Build CAE flow - Use optiSLang process integration

• Graphical setup

• “Like a flowchart”

• Wizard supported

• Combine

• CAD Tools: CATIA, Creo, …

• Solver: ANSYS, Abaqus, LSDyna …

• Other: Excel, Matlab, …

• Internal solver

• …

Simulation Engineer
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optiSLang – general purpose software for parametric studies

• DOE & performance maps

• Sensitivity studies

• Optimization algorithms

• Robustness/Reliability analysis

 Robust Design Optimization

Easily couple algorithms and parametric model in a workflow

Workflow Engineer



24optiSLang 5 • David Schneider

Simulation + Workflow engineer

Task: Create a project template

• Has access to all properties of an (existing) optiSLang project

• Selects which properties can be changed

Update optiSLang © Dynardo GmbH  
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Task: Define project parameter and rights to see & change

• Defines “project parameter”

• Use Expressions and free variables to avoid redundancy

• See e.g. variable “model”

• Defines what others see and can change

• See column “minimum user level”

Simulation + Workflow engineer

Update optiSLang © Dynardo GmbH  
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Product engineer

Task: Run the analysis (use the project template)

• Only needs to specify project parameters

• No need to care about optiSLang, CAD Model, …

 Results can be automatically stored in PLM/PDM

Standardized process e.g.

• Start Windows Explorer

• Choose “Run analysis”

Or web-interface, Excel …

Run analysis

Update optiSLang © Dynardo GmbH  
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MOP – the next generation

• PMOP is now first choice

• Parallel search

• Kriging, external models

• Reduce settings on 1st page

• Use new postprocessing

• E.g. Plot cross validation values

Update optiSLang © Dynardo GmbH  
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Robustness Wizard

• Introduce reliability algorithms

• Best guidance through decision tree

X1

X2

g=0
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optiSLang 5

David Schneider

Product manager



1Robust Design and Reliability Analysis with optiSLang

© Dynardo GmbH

Robustness/Reliability Analysis



2Robust Design and Reliability Analysis with optiSLang

© Dynardo GmbH© Dynardo GmbH

Variance based Robustness Analysis

• Sufficient estimates of mean and 

variance with 50 to 100 samples

• Distribution fit and extrapolation 

of small event probabilities 

may be very inaccurate

• More precise reliability methods 

should be applied to verify small 

probabilities
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X1

X2

g=0

© Dynardo GmbH© Dynardo GmbH

optiSLang Methods for Reliability Analysis

First Order Reliability MethodAdaptive Response Surfaces 

Adaptive SamplingDirectional SamplingMonte Carlo Sim.
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Performance 

• Approximation methods are much more efficient

• Improvement of sampling scheme in 

Directional and Importance sampling
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Failed Designs 

• Failed designs are interpreted as random failure (e.g. license problems) 

and are not considered in the statistical evaluation

• Line search of Directional sampling and gradient estimation of FORM 

are extended for failed designs
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Robustness/Reliability Wizzard

• If no limit state is defined or

• If the uncertainty knowledge is not qualified

 Robustness sampling is recommended

 However, an extrapolation for more than 3 sigma is difficult
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Robustness/Reliability Wizzard

• Seldom failed designs and some solver noise can be handled by 

all reliability methods

• For up to 15 variables, the ARSM-DS is the best compromise between 

accuracy and efficiency
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Robustness/Reliability Wizzard

• In case of frequently failed designs and strong solver noise

ARSM-DS, FORM and directional sampling may be not robust enough

 Adaptive sampling is the best compromise between accuracy and 

efficiency up to 15 variables


