Engineous Software, Inc:

A Dassault Systemes Company

Copyright 2008, Dassault Systemes

25

simuLia € Engineous

| /" “’*{1 9
|SI HT FD Overwew
] "I—I'olger Wenzel
I%pg‘neous Software GmbH i
- W Vi

| 4 .
i 8

g ,

l.
Octob'r 9., 2008




About ISIGHT-FD

¢ Desktop workflow builder
e Parametric, hierarchical, nested
e Drag and drop environment

¢ Powerful design drivers:
e Multi-Discipline Optimization
e Design of Experiments
e Monte Carlo Analysis
e Approximation Methods

4 Desktop automation
e Automate simulation process to
explore design space
e Distributed/parallel computing

4 Multi-run Visual Post-processing
e Understand design trade-offs
e “Surf” through the design space in
real-time.
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4SIGHT-FD

Functional Overview




ISIGHT-FD Functionality

4SIGHT-FD

Visualize Process: Advanced GUI provides rich visual J

feedback of workflow and design exploration results

Connect Process: Modular components make it easy to
Interface with external programs and post-processing tools

Extend Process: Seamlessly expand from desktop to
7 enterprise level for atrue collaborative design environment
SIMULIA @ Engineous



Focus of ISIGHT-FD

¢ Ease of use
» Workflow and setup wizards

¢ Complex process capture and automation
» Task plan, nested drivers, ...

¢ Design drivers
> NLPQL, Pointer, OLH, MOGA, etc.

¢ Approximation modeling
» RSM, RBF neural network, error checking

¢ Visualization
» Engineering data mining, design space surfing
¢ Extensibility
73 » Can be connected to FIPER ACS and other job managing

muLiAYStem. € Engineous



ISIGHT-FD Structure

| Design Gateway | [ Runtime Gateway |

Run Workflow Model A
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[ Design Gateway ]

4 :
Build Workflow Model

Build process Workflow model
¢ Select components
¢ Map parameters

¢ Establish loop and/or branch
controls

¢ Select optimization/sampling using
Task Plan capability

¢ Select graph templates

[ Runtime Gateway ]

Run Workflow and view/inspect data
¢ Monitor run status
¢ View/modify parameters
¢ Generate history plots
¢ Display graphs
¢ Post-processing
> Engineering Data Mining

> Visual Design Driver
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Wrapping Components

Wrapped software programs that have single or

multiple features can be inserted into the iISIGHT-FD

Workflow.
e Custom setup GUI is shown to the user
e Input and output parameters are defined
® |con is created for toolbar

® Program execution is triggered as the workflow is ‘

executed
e Status is monitored
® Results are stored

ssssss
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Execute
Excel

\_

~

Output
Parameters

Manage Status

Component

Post Process
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4SIGHT-FD

Design Gateway
User Interface for
Building Workflow Models

~————————



=
Building a Workflow Model

-/C:/UserData/Multilevel_zmf) E]ﬁ?
1 Tools Help
Workflow @ m|»-
<[ iivers | Activiies | <hiew= I
Component HAEEBa=wW» @&

%€ Parameters &[G Files | 724 Mapping | WA Graph Templates _
_ Wl oy / T Dataflow
=

¢ Drag & Drop N =

¢ Cut & Paste g

. . @

¢ Right-click menu @ -
a

¢ Shortcut keys a3

¢ Multi-level o optimze

¢ Conditional | _

‘ Para”el é . Simcode Ca%mr
. SR ok
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Show and Map Parameters,

now parameters of each simcode component

€ Show parameter mapping between simcodes

«E: [SIGHT-FD - BeamExample (file:/C:/Demo/Beam/BeamExample.zmf) |Z”E|E|

¢E iSIGHT-FD - BeamExample (file:/G:/Demo/Beam/BeamExample zmf) : Modified

File Edit Miew Window Run Tools Help File Edit View Window Run Tools Help
oBSI$DR|@ml »r- ORI ARG »r-
Model Selection : Drivers | Activities | Protatype | <hlews _I Maodel Selection : Drivers | Activifies | Prototype | <hews _I
BeamExample vll?l : - E _,_ BeamExample Vl@l i =
= (] Taskt ; @ (&l Taski : -@@.
EE i = | %] Tas B
& .| %€ Parameters | [% Files | %24 Mapping TLA Graph Templates || & [ € Parameters | [3 Files | =4 Mapping ["IA Graph Templates |
= i = orkflow D T+ Dataflow = : = YWorkflow = T Dataflow
Galculator - Caleulator .
@ BB 2 L Ema:
\ | | I N Taskl (Parent) |4 @ = Simcode -
® BeamHeight 70 |Real MI i e
® FlangeThickness @] 3 Real 2% | PS———
® Flangewidth 2] 40 Real % | _\b o & |BeamHeight
® WehThickness EI 2.5 |Real _\D ° FlangeThickness
® AREA |3 400 Real % ° FlangeiYidth
® DEFLECTION B 0.01543 Real ° WehThickness
® retyal |3 0 Integer bAREA )
eam_in
® STRESS B 4.79785 Real pearm_out
° DEFLECTION
° tetval
L STRESS
4
Upstream output 5 - ]
ownstream Input
parameters |- P
m parameters
i I % Detachl ]
%Mo Errors | i= " v |Saved | Standalone (standalone) !I || Errors | E " || Modified | Standalone (standalone)
4
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Workflow Model ExeCUtlomFlélelllty

4 Can execute an entire workflow, or only individual

components
e Workflow model is easy to build and check by addlng
components, selecting them for executiol he

process step-by-step. + g

Ii@ml
i rm Tanew
?lJ@lHﬁ@@@@l.

Execute a complete model \ e | s [ i b oo,
Execute with a sub-model \

Execute a selected component

oplize
7 Simcode DOE %%t
= : ' 4 4 145 % —pEEEL CDOEERIT : &
ng K Y
B ] i | §=  |[saved [ standatone @stanaaions [[OUS
SIMULIA ] [+ ][sares [ tnasion cansaions [ OUS
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Internationalization (118N): EnVIronment

¢ GUI

e Menu

e Component name o) I o '-“-'f.,,,:'i r‘,;w..ﬂg T
® Parameter name nn " maESa~BaoEO
e \Working directory = Gemrraonn | (S o R N —
e Save model name e | PIELES C L en—

b

® On-line Help

4

_Eamumza:un
% &,
@ Supported OS: waons S
e Windows
[ L|nUX = Eiiﬁﬁfféﬁfiaft

o= JEE

o SOIariS 4,@ = § E ggggga
N\ —

. AIX RBATR HE&it
7_ e HP-UX
S EiREShEAZA & -

.‘f!MULIA b i~ B2 vt
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4SIGHT-FD

ISIGHT-FD Components

Process Component
Activity Component
Design Driver Component

——————————



Definition of Componentsgi

Process Component

/ > Contains sub-models

> Controls sub-models

J

> Optimization
> Design of Experiments
> Monte Carlo Simulation

Design Driver Component \

> Approximation models
—fF—s J
Simcode e Activity Component
» Calculations and simulation codes
73 > Set conditions to execute features
> Execute

SIMULIA

_JKingineous
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ISIGHT-FD Process Components

v

¢ Process Components

® Task

E ® Loop

P —

ffR| e DOE

E e Optimization
@ e Monte Carlo

Fundamental process component
Execute Sub-workflow

Control iteration of sub-workflow
For, For each, Do Until

Design of Experiments methods
Optimization methods

Monte Carlo methods
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ISIGHT-FD Activity Components

Activity Components used to build automated Workflows:

‘E ~ Data Exchanger Read and write numerical values and character string data described
in a text file

‘ OS Command Execute commands, batch files, scripts

ﬁaﬂ' Simcode Execute simulation codes and read and write associated input and
¢ output files, execute commands

igg Calculator Calculate with parameters and functions
X‘ Excel Read and write cells in Microsoft Excel spreadsheets, execute macros
Word Read and write Microsoft Word documents to generate reports
automatically

attach data files

@ Mail Send e-mail containing results and data generated during execution,

\ A
e v Jsoftware:
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ISIGHT-FD Activity Componehts

Activity Components used for various purposes:

H Database Interface with SQL compliant rational database (Oracle, DB2, Access,
MySQL) to store input and output data
>/\~ Script Execute Java script which is not necessary to be compiled
>
B / COM Interface with COM (Component Object Model) objects
oM "7 4
Pause Pause the workflow during execution with conditional settings.

Shows a dialog to determine “go” or “no go.”

©Of

ISIGHT Execute iSIGHT description file

v
Eﬂ Approximation Generate, inspect, and visualize approximation models J

b'rrrr“.r. - JS

Jsoftware:
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Solution Components

Direct Interfaces — CAD, CAE, CFD, COST, DB, Microsoft Apps, Etc.

m [ i‘; MS)Software @
SED Access NX gb P1C Excel AMESlm CD-adapco

= (¢ WABAQUS :A‘\ o

____ radioss

éf‘m et Excel GT-POWER 'f’f\’\“'nFRIJLJENLTﬂj
CATIA
oracLe  Wammmm  yeonan NN FTZ1  rLOMERICS

g B o ## e o »

Calculator Simcode COM Link E-mail Data MatchXML Parser DLL Link Text Parser Pause Script (O
Command

Custom Interfaces — User Developed or Engineous Services

7§ustomer Examples: ﬁ]
SIMULIA Combat XX Vensim ‘Englﬂgf,’ayes
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http://www.mscsoftware.com/partners/program/partner_detail.cfm?comp_id=177
http://www.oracle.com/index.html
http://images.google.com/imgres?imgurl=http://www.jcompile.com/images/msaccess-icon.gif&imgrefurl=http://www.jcompile.com/&h=40&w=40&sz=2&tbnid=eQuKdS12y08J:&tbnh=40&tbnw=40&hl=en&start=4&prev=/images%3Fq%3DMicrosoft%2BAccess%2BDB%2Bicon%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DCNDB,CNDB:2004-12,CNDB:en
http://www.mscsoftware.com/partners/program/partner_detail.cfm?comp_id=180

I
Solution Components Suit'ele

" ADAMS/View 2005.2.0 E]@

¢ CAE Performance Simulation DRienriennn ity

7% : -
%% Abaqus: Exchange data with and execute

Abaqus FEA

{ﬂ ADAMS: Exchange data with and execute
ADAMS/View

@ ADAMS/Car: Exchange data with and
execute ADAMS/Car

et? ADAMS/Chassis: Exchange data with and
execute ADAMS/Chassis

.&‘ AMESim: Exchange data with AMESIim

m Ansys Solver: Exchange FEA data with Ansys

and execute the solver

-2<— mMSCAdams Data datching
b
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)
Ex: Nastran Component Eqit

v

or

¢ [nput tab defines
iInput bulk data file

¢ Filter by load,
element property,
material, etc.

¢ Select which input
parameters to
expose to ISIGHT

55

SIMULIA
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‘3 Component Editor - Nastran

ut | Execution = Output |

Input Deck: |C:1Dncuments and Settingsidkokanihly D|:|cuments'tteatcaaeslbrackeﬂElra|:| Browise... |
Type: S0OL101 Input Filter: w | Status | 1 Fead File |
[l | T 2|
A | 6 W
E ot i -5 s
—anl 11 [1,000,000 gigig
¥ G_MATT_1 4,020,000 |
[v] [MU_MATT 1 0,33 ER
vl D MATT_1 2.59E-4
vl A 1.25E-5
vl 3 T1_1 70
[1r] AT _1 [42,000
C_MATT_1 [40,000
=l |[SE_MATI_1 {38,000 =
[Select Al LnselectAll | Select Highlighted
0] | Cancel | Apply | Help |

& Engingis




Nastran Component Editoi'i

& Execution tab defines
Nastran command line
and other runtime
behavior

User can configure
which parameters are
supported through a
configuration file

User can control how
INCLUDE files are
handled

SIMULIA

|r~"-? Component Editor - Nastran

R o cution || Oltput |
Runtime Options
Mastran Command:

\nastran Bracket2 bdf |
Tirne Out: | 300 |

[seCOnds)

|1 Wyait for output file

Designtime Options
Config Fil

"IeSIEnginenuinSIGHT—FD_E.EIItJianin321..1..1NastranCnmpnnen' Browse, ]

™ Prompt before parsing an include file
) Parse all include files

ot parse include files

0] ] Cancel] Apply]

Help |

& Engingis
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)
Ex:Nastran Component Ecilito’r”

ditor - Mastran

¢ Output tab =

defi neS Output Cutput File: |C:1Ducuments and Settingsidkokaniby DocumentsitestcasesibracketiBrag  Browse.. |
Type: S0l Status! ! ReadFile |

fO6 file to be e e
|_| MaxMarmal_ H5,325.96 |a
[ |MaxShear Xy 43,543.93
parSEd ¥l MaxvonMises 7776211
] MinMormal_x -65,212.91
L] WinNarrmal Y -65,323.43
I h h ] MinShear_xy -43,543.29
‘ S t | [MinvonMises |6,441.099
e eC W IC -Ma_mpSNnrmal_}{ 65,213.494
OUtpUt (| MaxabsShear_xv 43,543.03
H |MinAhsMormal .01z
|| IMinAbskormal Y 8.5914 [
parameters to | [MinAbsShear 111.243  |=|

55

expose to
ISIGHT

SIMULIA
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SelactAll | Unselectall| Selected Highlighted

0] | Cancell Applyl

Help |

& Engingis
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Solution Components Suit'ele

& CAE Performance Simulation

[ﬁ LSVFREPOST 2.1- 1859p1006(0k.1:41] C:\ILSDYNA\LSDynn[xnmples\explnrer\explurerro.1\[xplurer.k g@

A/ Ansys Workbench: Exchange FEA data with = -
Ansys Workbench and execute Ansys solver ime | seumg | swe

A - i e | B | s
A AVL: Exchange data with and execute AVL on | R | e

solvers

Femap: Exchange FEA data with Femap,

execute Nastran and other solvers

Title ‘Legd‘Tims‘Triad|H(nlr‘M(ulr‘ Frin ‘lini |L(nn|A(En‘ 2in ‘ +10 ‘ Rx |Denn
Hide ‘Shad‘wgw‘wirelFeal ‘Edge‘ﬁrid ‘MEShlShran\:gn‘Zuut‘ i ‘ Clp | All

M :
L Flotherm: Exchange data with Flotherm CFD |- s«

Foart/[i ‘Frnnt‘Righthedlenme‘
Dtlm‘ Back ‘ Left |Anim |R25=t‘

" control

Perf: 0.13

GT_POWer Eng I ne Combustion: EXChange > ‘;?:EI:323244U.2‘34664U.7447340.133115 H

Display model with fringe

data with and execute GT-power engine

simulation software

LS-DYNA/LS-OPT: Exchange data with and
execute LS-DYNA through LS-OPT

7 LS-0FPT Calculator

SIMULIA € Engineous




Solution Components Suit

& CAE Performance Simulation

@ Madymo Occupant Safety: Exchange data e & & 3_3”;+ -

s Lirknes

@ -
Remdts  Insght  Xr Pt

A
DRSS AL ABEToDae

1= piston. db - defult_viewpart - default_group - Entity

with Madymo generic multibody and FEA

software

|a Nastran: Exchange FEA data with Nastran

and execute the solver E———
3 Patran: Exchange geometry and FEA data —
with Patran, launch Nastran, Marc, and other e s | foven |
| 21 A e V25 BB, 41 172558, 7 EBAIE T -
solvers [A== | === |
H SimulationX: Exchange data with and execute
ITI SimulationX

Q&’ STAR-CCM+: Exchange data with and
execute STAR-CCM+ CFD

2 -
pg MSCPatran

SIMULIA

gk

Excel

WLngncon
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Solution Components Swt}e

4 CAD Geometry Modification

@ CATIA V5 CAD Driver: Exchange CAD data with CATIA V5

@ CATIA V5 CAT_Analysis: Exchange CAD and simulation data with CATIA
embedded analysis tools

% Pro/E CAD Driver: Exchange CAD data with ProEngineer

[Q;} Unigraphics CAD Driver: Exchange CAD data with Unigraphics

CRAecER oS TyATANSnS B o e i

HEHg . 8 2w BOH w3434QL800E0 3 8 2,

SIMULIA Englneous
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4SIGHT-FD

Design Drivers

Task Plan
Optimization Component
DOE Component
MCS Component
Approximation Model
Visual Design Driver

———————



Design Study Tools

O Central Composite

O Orthogonal Array O Taylor series

0 La‘;:n Hype_rclube _ 7 Response Surface
0 Full Factoria Design of Approx. O Stepwise RSM (9.0)
0 Pafameter Experiment Models 0 Variable complexity
0d Data file a  Krigin

O Optimal LHC a RBgF ’

Quality
Engineering
Rule-based (2)

Exploratory (3)
Gradient-based (7)
Mixed Variable (2)

O3 Monte Carlo
O Taguchi Robust
0 Reliability Analysis

O Reliability Optimization Pointer |
0 Reliability—based Robust A Stochastic Design
Design O Multi-objective GAs Improvement (SDI)
Y, O Engineering Data Mining

SIMULIA ‘E”Qin%’JJE§
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Task Plan

# Create Task Plan to execute combinations of multiple
design drivers Equivalent to iSIGHT Task Plan

‘-'—«’ FIZER - Upinlad 2 fur Saasd ) 2l difizd
-EI\E Edit  View ﬂ\nn_nw Run "‘_F“nms Help
DERS X DE|@m -
Madel Selection : Drivers | Activities | <hews=
United2 | B El @]@J _5_} . ~Task Execution Options
B ?’%Analvsws = ioridlow r%Da'!aﬂnw rx Parameters r[i Files raMapping rﬂ Graph Tempjfies D Execute the Analysis flowe once
goroe Pl BT ® [Execuie the speiied Task Plan
" '.i“"DZ: E Available Components Task Plan Execution
] u L]
(& optimization1 Q 1 ﬂ DOE1
& g |t @ optimization?
(O} » B Edit >
%] roperiRs
Q Task Collapse Ea. ﬁ'
& Rename @ @'
H#cut
[P Copy
®
®
!  — Delete
Wiew r
4 Run
Simcode L3 Print This Camponent Tree... & E B’ EE E @’
ia;j*‘;" | TaskPlan | Model View |
ublis 1
S ' [¥] Fast Path execution (Do not dispatch to a FIPER Station)
fiv DOE1: Mo factors defined for DOE e (standaloni
OK_| Cancel_l Apply | Help i

2 Task Plan GUI
A .
SIMULIA € Engineous

oftware:
30
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Optimization Component EI

4 Some optimization components available
e NLPQL, Hooke-Jeeves, LSGRG2
e Multi-island genetic algorithm (MIGA)
e Pointer automatic optimizer

e Multi-objective genetic algorithms (NSGA-II, NCGA)

Technique | Wariables | Constraints | Ohjectives

e LOnETraln Unjeciives Technigue |1 I Conetrs TS
Optimization Technigque:  Paointer - Cptimization Technigue:  |MSGA-1 v|
Optimization T i Opti rOptimization T i Description Optimization T i Opti rOptimization T i Description
POINTER - Pointer Automatic Optimizer " Option NSGA? - Non-dominated Sorting Genetic
® Maximum allowable job time (e 1.0 ® Population Size {even valuge) 10 Algorithm
- ® Ayerage analysis time (sec) Classification: ® hurnber of Generations 20
SSere e 0 ® Crossover Probability 0.9 Classification:
linear # Combination Mumerical and Exploratory ® Croggover Distribution Index 200 )
smmooth Technigue ® Mutation Distribution Index 100.0 # Wulti-objective Exploratory Technigque
rough
discontinuous
nonlinear Prohlem and Design Space: Prohlem and Design Space:
| & Well-suited for linear and nonlinear design # Well-suited for highly non-linear design spaces
rExecution Opti Spaces rExecution Opti
# VWell-suited for continuous and discontinious # well-suited for discontimious design spaces
[ Execute in parallal design spaces | [¥l Execute in parallel
= COET T

7 oK | Cancell Apply | Help | Ok | Cancell Apply | _IHeIp

175, Pointer Component Editor GUI NSGA-Il Component Edi‘w Ul
SIMULIA ngmeous

oftware:
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Design Of Experiments Ccélmp“c)nent

4 DOE component methods available in v1.0
e Central Composite
e Data File
e Full Factorial
e Latin Hypercube oot Fadrs Do | PosPosesa

DOE Technigue:  Optimal Latin Hypercube vJ

. O pti m a.I Lati n H yp e rC u b e ~DOE Technigue Options- - DOE Technigue Description:

Murmber of Paints: | 10 F Murnher of levels for each factor equal to numhber| =

. Orthogonal Array of points with combinations optimized to evenly _
Wax Time to Optimize (minutes): 5 spread points within n-dimensional space i

e Parameter Study i

43 Component Editor - DOE

™ Advantages:
Allows many mare points and mare
comhbinations to he studied for each factor

4

~Execution Options- q X3

A
[ Execute DOE design points in parallel
I
Failed Runs Palicy: ] —!_I
e HH
lgnare b d (continue execu ting DOE) HH
| |
Advanced Options...
_—
*

7- Ok ] CanceIJ Apply ] Help
S

: DOE Component Edi .
DSIMUL!A OF Component dltoeg,l]gmeous

software:




Monte Carlo Simulat

4 Monte Carlo Simulation comp
e Sampling methods

o Simple Random Sampling

2R -2 FEEE - Monte Carlo

o Descriptive Sampling

[ General | Random Variahles | Respanses |

Sampling Technigue:  Simple Randarm Samplin

Pe

Monte Garlo

onent

Sampling Technigue Options
MNurmber of Simulations: |

10]

[T] Use a fixed seed

Execution Options

[Vl Execute Monts Carlo sample points in parallel
[¥] After execution, reset to mean value pointand run

Convergence Check Interval: _Z_EJ

Convergence Tolerance: 0.0010

0K

| #even |

55

SIMULIA

SR
rlo
Sampling Technigue Description bles 'BSpONsSes \ o
. Distribution Information PDF R &
This sampling technigue generates sample points by
generating M uniformly distributed random numbers Random Variable: Param1 SPONSES |
between 0 and 1 for each random wariahle and obtaining 1
corresponding values fram each random variable Distribution: Marmal - | |
distribution Lower Limit: calculate probability that the
Mean: ‘ nn| T T response is greater than the specified value
Standard Devialion: | 1.0]] Fix
Coeff. of Variation:
-8-6-4-202 46 8
[Z] Truncate Distribution Tail(s)
G Upper Limit calculate probability that the
response is less than the specified value
1
D 0+ Percentile: calculate response value forwhich
L 8-6-4-202408 8 the specified probability is below
&R ectAll
e mean values to current parameter values before execution — meah — +1 std. dev. W
OK Fr bzl JEm AT Deselect All ] Y
ok | #even | mA T

‘Eng];neous

oftware:




Six Sigma Component (co

=
|

@&
¢ General Setup

& Component Editor - Six Sigma

| General | Random variables | Responses | Options
e Run mode e
> Run Mode @ Six Sigma Analysis O Six Sigma Optimization
H Technigue: First Qrder Reliability Method (FORM) »
O AnaIySIS Reliahility Technigue
anme Carlo Sampling Technigue Description
O Optlmlzatlon A e e 2| | [FORM - First Order Reliability Method ~
d MPE Wedim Lerefions e The First Qrcer Rellzbiily Method (FORUD | hahilisti
I - & First Qvcler Reilabiify Matho iz a prohahilistic
. Classes Of : F'_m_te lefe-rn-ance.Step size DDD'E: method that comes from civil engineering, ariginally
. Minimur Finite Difference St : developed far performing structural reliability analysis. Given
plug I nS ® MPP Abzolute Convergence 1.0E-4 one or mare identified random variables, the focus in
® PP Relative Convergence 0.001 structural reliahility analysis is to assess the probabiiiy of
faifure - the probability of violating a constraint- of a
H HEB structural component ar system, resulting from perfarmance
O Reliability >
. Estacution Opti Ongmal Design Space Standard Normal Space
xecution Options
4
TeChnlqueS 4 x, Filure Region = (L) P*
|:| Execute Reliability points in parallel B otl)> 0 MPP d
M t C I T MPPT*
O On e a.r O Advanced Options... Safk Region B
. gy =0 (1]
Sampling oy erere B
ffom this area
— ‘__,}B :._ U1
M= (FORM
O DOE Surgce —.:%iih.ra‘g ! !
gX)=10 Surice
1 1 gll)=10
e Description
o EXGCUtIOﬂ ok || cancel |[ apply

- Options

 Engincous

34
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Six Sigma Component

& Component Editor - Six Sigma

¢ Random &)
Variables and General|m| Responses | Options

Distribution Information Prohabhility Density
Parameter E
- Random Variable: b 0z

d
Responses L ® CoefMass Distribution: Discrete - Uniform
= : EDEW&M Mean: | |
tabs Same aS i - /7 Standard Deviation; | il ] i
L L oeff. of Variation: '
Monte Carlo s A e | —
V| // Allowed Walues: 0501202
,\;/

)

# New “Discrete- —- N UNIPENE.
Uniform” 1

distribution

¥ | O] & | % T8 13 a7 m 2

|:| Update random variable mean values to current parameter values before execution

7 [ (0114 ][ Cancel ][ Apnply

2S5

SIMULIA ‘E”QID&?JE_,
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£
Six Sigma Component (co?rlnt.)'“‘

&

4 Six Sigma Results
parameter

"-F- Component Editor - Six Sigma

|/Genera| rRandDm Variables rRespunses rOptiDns |

Select Six Sigma results to be included in Six Sigma Results output parameter

¢ Select outputs to be Selecter_| ame |
. . = Six Sigma Results =
Included in aggregate
parameter

El Cefects per Million
B Mean

® Bending Stress
Critical Panel Buckling
DeckThickness
Cizplacement Weight

&
E

4 Allows mapping to
other component to
drive designing for
uncertainty quality
improvement
process

55
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CiriveTrainEfficiency

Equipmentiiaight

Fueliieight

Plate Tension

Stff Compression

Stiffener Tension

LIt Strength of Panel
rohahility of Failure

Bending Stress

Critical Panel Buckling

Plate Tension

Stff Compression

Die oo o o o o (e o

=)

[ o o o

-

1]

L]

[o]54 | Cancell Applyl
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IX Sigma Component (co

¢ Optimization configured within Six Sigma component editor

4 Robust optimization option creates model with six sigma
component embedded in optimization component

‘!« Component Editor - Six Sigma

Analysis Type Reliability Technigue ‘
General | Random Variables Respunses‘ Optimization ‘
Technigue Options
i Ohjectives
Grron = General | Variables Cunslramls‘ ] ‘
® WPP Maximum terations 40 v Parametet 4 irection Scale Factar Wyiight Factor
L] ® ShearSiress A
® Finite Difference Step Size oM O P A
® Minimum Finite Difference Stey 0.001
Probahilty of Failure
® MPP Absolte Convergence 1.0E-4
Probabilty of Success
® MPP Relstive Convergence 0.001 -
=1 Sigms Level
(] St Deviation
v ® EerdingStress rinirmize 10 10
Execution Options v ® Deflection minimize 1.0 1.0
v ® RaticPc minimize 1.0 1.0
D Execute Reliability points in parallel v ® RatioTE minimize 10 10
v ® ShearStress minirmize 10 10
Advanced Oplions.. = ® TotalCost minimize 10 10
= ®h
= ®E
e G
= ®h
= e L
e p g
L ® =
L
|'1_L‘9 Technical Preview -- see release notes for cautions. l p— : v
< >
-7 [ [Vl Check I [ ] Uncheck I [ & coit. I
[P Technical Preview — see release notes for cautions. |
[ox J[ caner | [ any |

IMULIA ‘Engineous
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Six Sigma Results

@ @ Six Sigma Component methods/results include:
® Six Sigma Analysis

#E. Six Sigma Graph for Response Stiff Compression |:||E|g|

o Sigma Level / Quality Level Quaty 0323 ma

hean: 1.043
Stdl. Dev. 0.065

o Defects per million
e Reliability Analysis

o Reliability (probability of success)

o Probability of failure
e Statistics

o Mean, Standard deviation, etc.
e Robust / Reliability Optimization

<E: Six Sigma Graph for Response Stiff Compression |Z||E|g|

Guality: 3.4 sigma
Mean: 0.849
Stef. Dev.: 0.047

<E. Six Sigma Table 525@”9'?3513

%{v ? VB of G rove are shown
Sigma Lewel Prabahility of Success

Bending Stress . . . .
Critical Panel Buckling a0 1.0 0.0 [IN1]

Flate Tension 1.4378203 0.8494515 0.150485 150485.0488644
SHiff Compressian 0.3225107 0.2529341 0.7470659 T4T0BA.B561221
Stiffener Tension

Ut Strength of Panel
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¢ P-Diagram
summary of setup

55

Control Factors,
Array

Noise Factors,
Array

Signal Factor,
number of levels
Responses

System type defined
up front:

o Static

o Dynamic

SIMULIA

Execution Options

Control Factars

Control Array Info

®  BoardWidth 5
|:| Execute design points in parallel ®  ModulusOfElasticity Technigue: Crthogonal Array
® SpringConstantk2
[ Adwvanced Options... ® SpringCaonatantk] z #EM. 8
= bt
A4
Signal Factor Responses —~
®  SupportPostion e Product / Process ® [Deflection e
v|
¢ 3 o @ Dyhatnic System
v
Number of Levels: 3 (O static System < N
&

Moise Array Info

Moise Factors

®  Materialvaristion e
Technigue: Orthogonal Array ® ImpactForcedffect Total # Experiments.
® ForcePosition a6
#* Expe 4
v
<
o [Commeen ] [ oon

@ Engineous
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I 1111

Taguchi Component (contg.?

B Component Editor - Taguchi RD

4 Response Definition P TaguehT RO

@ Customized for static | o

Or dynamlc SyStem v Parameter g Type Target Lozs Const...
o d ® eight Lower is Better 10|~
Type d ®  Surge Freguency Higher iz Better 10
: 4 ® Size CtAatinr Mominal is Best 10 10
O LOWEI’ IS better v] ® Shear Stress ILALTU Lower is Better 1.0
. . V| ® Deflection Higher is Better 10
o Nominal is best

B Component Editor - Taguchi RD

Iﬁhﬂ

o Higher is better

e Dynamic quality
Characte“St'C P-Diagram | Control | Noise | Signal RESF'DHSESI PostProcessing |
o Zero pOInt iv ® Deflection — HigherTi;p;etter Ze?zﬁ:;ﬂiiﬁtiura;EYDE?;;Z?B”STE e ~
proportional e e e |
. L ®  Surge Freguency Higher is Befter Reference Paint Propartional
O Reference p0|nt i ® Weight Lower is Better Zero Paint Proporional
proportional
o General linear Dy namic
equation
® Target .
e Loss constant ¢ -
7S | ®check | [ Ouncheck | [ BZEdt. |
S!MUL!A [ 0]78 ] [ Cancel ] [ Apply ]




1111

)
Taguchi Robust Design R?elsu’l‘t‘s

4 Main Effects Graph

«E. Main Effects Plot for S/N Ratio of Deflection |_ ”D”§|
-12.7
=
=
T
® &
o .______,_.-'-.
Q 6'13'?
=
[4x)
BoardLength BoardThickness BoardWidth Farce mModulusOfElasticity SpringConstantkl  SpringConstantk2
-14.7
Factaors

@ Dynamic Response Graph

& Dynamic Response Graph for Defl... |:”E‘g|

: & »
24 26 28 an 32 34 36 a8 40

S SupportPosition E .
: SIMULIA @ Engincous
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Taguchi Robust Design R

e]su

1111

Static

L]
& Taguchi Results Table FEEEEESCSELEES _
Contral # =M Fatio hean Yariance Loss

1 1.0 084114 061874 0.050959 082392
2 2.0 0.48361 036458 0.14166 0859462
. 3 3.0 -1.1636 -0. 76506 1.0931 1.3073
Dy n am I C 4 4.0 -2.9763 -1.9418 3.0363 1.9844

as e aple To Latle O -

Control # =M Ratio Sensitivity Beta St Sh Se e

1 1.0 -14.107 -2.92583 -0.71373 391.24 266.25 124.99 12.499
2 2.0 -12.186 -10.013 -0.31576 68,099 52112 16,987 1.5987
3 3.0 -13.028 -7. 3687 -0.42812 131.24 95,799 35,444 3.5444
4 4.0 -158.23 -3.5638 -0.66344 368.03 230.06 137.97 13.797
5 5.0 -13.425 -6.1808 -0.49086 176.81 125.93 50,8748 5.0878
f 6.0 -13.206 -4.9922 -0.56284 229.31 165.58 63.729 6.3729
7 T.0 -14.449 -1.4032 -0.85082 A69.81 37836 191.44 19.144
8 8.0 -13.081 -3.0745 -0.7019 3539 25748 96,394 96395

@ Taguchi Response Summary

!%E-eTagun:hi Response Summary Table for 5/N Ratio-Deflection

m Best Levels \Warst Levels Eest Pairt \Warst Paint

1 Force 2000 140.0 1a0.0 140.0 ”~
2 BoardLength 1140 126.0 1140 126.0 |
3 Boardvyidth 240 18.0 240 240
4 BoardThickness 20 1.5 20 1.5
a modulus OfElasticity 12500000 ragoon.no 12500000 ragoon.no
B SpringConstantil 1200.0 18000 1300.0 18000
T SpringConstantk2 1200.0 18000 1200.0 18000
a SiM Ratio (estimate)  |-11.621 -15.457

7 q SiM Ratio (actual) -12.184 -15.23

) 10  |[Experiment# 2 4 w
2 , < >

IMULIA
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; | v

Interactive Main Effects Vielwér

‘ D|Sp|aylse|eCt ¢E. Main Effects Viewer |:|@B‘

o -
. a/eosrtsltel\éilesls -Selec’le([; P;-Z:'] __________ : [show: [ [ |Bestieves || [Jwiorstievels | [ ¥ Bestroint | [ F worstroint | [ (O Bassine |
e Best point o oetutn .
[ ] WOfSt pOIﬂt () User selected levels L
e Baseline point T : Baseline  -13.561
Shiowy Factor
& Filter d|Sp|ay9d i : ;E'D:;ZLengm '-% e / Estimated -11.621
factors | oarasi =
| |%|  |BoardThickness -
. L. | (v ModulusOfElasticity Actual -12.041
¢ Selectindividual [ Sunaonstary
|eve|5, S/N and o Force  BoardLength BoardWicth oardThickMody o
Sensitivity | Facters |
estimated B e
- Baszeline  -5.375
¢ Benefit over o q
baseline of 2.5 '\ Etimates 1,203
selected point =
ctua _P Execute
& Execute . K ST
nOISG/S|gna| I'UFIS to Force BoardLength BnardWidtrBoardThicknessn_
. . Factors | Beneft G678
confirm estimates . ; -
| selectall | | Deselectan | | oraps B
73
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v

Correlated Random VarlabIeS”"

n B Component Editor - Monte Carlo

‘ Correlatlon General Random Wariables ] Regpgngegl
- Distribution Information Probabhility Density
- Patatmeter -
atr I X u tto n v ® |mpactForceAffect ~ Random Variable: ImpactForcefffect 1
]| @ Materialvaristion Distribution: Normal v
v ® ModulusOfElasticty — | o0]
v ®  SpringConstanthl Ean: :
' CO rre I ati O n V] ® SpringConstantia Standard Deviation: | 1.0/ Fix |
- - Ll Random Yariables SpringConstantk2 SpringConztantkl ModulusCfElasticity Materialy aristion ImpactForcesffect
M atr I X e Ito r F SpringConstantk2 10| 03D 0.0 00| 0.5D
SpringConstanti 0.3 / 1.0 0ol 05 / 0.0
| ModulusOElasticity on / (il 10 7 oo/ 04D
tab I e — ) MWaterialVariation on / 0s (il / 10 /7 i)
7| ImpactForceAffect s / (il 04 / ool // 10
[o]54 ] [ Cancel ] [ Ay /

& Correlation
results table

—8—6—4-20 2 4 6 8
raiues to gurrent parameter values before execution = +1 5td. dev.

L) = = L) L= = = L= - EIp
SpringCaonstantk2 SpringCDnstantM/ fodulusCfElasticity Wlaterialv ariation ImpactFDrceAffenz{ Deflection

SpringConstantk2 10/ < 0.31097 -0.048488 noogdef1 | 0.80341 -0.20017 |~
SpringConstantikl 0.31097 1.0 0.025242| < 049533 0075656 -0.37642
ModulusOfElasticity -0.048488 0.025342 1.0 THUEIEd | 0.334832 -0.9092

7 MaterialVariation 0.0084871 0.49533 -1 9964E-4 1.0 0.017524 -0.20569
ImpactForceAffect 0.80341 0.025656 0.33482 0.017524 1.0 -0.42372

r Deflection -0.20017 -0.37642 -0.9032 -0.20569 -0.42372 1.0
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Approximation Model Component

4 Approximation models available in v1.0
e Response Surface Model (RSM)
e Radial Basis Function (RBF) neural network approximation

¢ Approximation model capabilities
e \Wizards for setting up the model

® Inspection tools for evaluating model precision and margin

e Visual Design Driver 5 P Unted 1 - odied mEx]
3D approximation model BaBe & AL =
. @ <y (384 optimizationt ) e ————
viewer for “surfing” the B HeRgeREH0Rv @B ﬂ 7
dESIQn Space ﬁgcm_;:m E Wuﬂdluwrrww‘k & x-’ﬁhmmmrl.}.?ﬂas I' 75 Mapping :‘/. - .' lates
W’V e , r g .I‘ 1
e Approximation models can - B i S
be created as independent R At
. . / /4
activities or ap_p!led to any % L
subflow or activity o
component o
S lv W /'u;I;g;ﬂ%/ E;c;rf‘fﬁ/f?’/*‘?{'/// Mfdﬂ’/ﬁ(xi/ﬂ/ s 13 "4
- f Mo Design Variables selected BoTol Fix _"'TfWamings Modified __Standalone (standalone)
SIMULIA - oo
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Inspection ool 1or Appro:lm;a;tlon

@ Special GUI for approximation model inspection
e Evaluate precision

e Show margins between each response value
e Show present value and predictive value

<& Approximation Error Analysis — Approximation

«E ppproximation Error Analysis — Approximationil

Error Type:  Average - | |/ Response Fit r Residual r Residual Freguency r Tatal Etror Etror Type: | Average - | ( Response Fit r Residual r Residual Freguency |/ Total Errar
Acceptance Level: pz| Show  AlResponses ¥ Acceptance Leval: nz| Show AllRespanses ¥
‘ | Func1 Func3 | | Func1 Func3
Funct 011297 Funct 011297
Func3 0.03354 Func3 0.03354 B
Func? 0.63688 Func2 0.62688
400 = oy
&2 g4
E K] 5 5
= = = =
Z £ 200 z 5
| w2
.
1
o~ 0 0
400 -0.13 0,14 0.41 0.67 0.94 -45.41563 -91779  27.0584
Predicted Predicted Error Errar
Func2 Func2
1
30
3
_z07* h E
@ o
E * S2
< 1 - g
. 1
1]
-, 1]
10 a0 -10.3831 10.2019 30.7869
Predicted Error
et
C‘Dsel Clnsel

- suftware:




¢ Visualize and “surf” the approximation model design space
e Highly interactive, multi-dimensional GUI
e Change evaluation values by moving slide bars with mouse
e Displays multiple thumbnail plots, any of which can be switched into the main

window

SIMULIA

e e =]
2 ! =il Maln 3D model
| ! iy 7 6203
|12 0.575 | . 0463
i“ —P- = 2 | 74723
| To4E3
3 [ 70| I&] 5243
o1 @7 |y e
| ® Zeam 43523
1 4783
2 Retste 39043
Fotatamn =03
; x [_wjs et
-m“-”_ LE EF] = L]
O e 12843
| MaStrens
7603
s = ma. is'“"..'c.z = 7383
| = 1E! 100 | & 7T
| MinSiress i | BT
T = Y = s3a7
Elutllsn ']m;
BT T el 1 o
{ Mncisp '
o I 0
| MaEn o A 2 afs xo ¥ ]
[0 T 0
e ||| Graph Type - %-kuds Onpem ¥ Asis gty 2 Asis (Output)
2o o ||| 22| |8 ad v| | wmorers -
[ 1 <t |
|
A = & -
(L . 2 =
D‘.‘ﬁ'ﬂ oM 1] MeuDis f MaxDitsp s, I Vﬂlﬂ il ilu B | MaxSie: il W
Parameter panel | "5t St s < B emsy |ea e
e E—— —————:f;—l "l-i
o | cd Thumbnall plots e |5
Jsoftware:




4SIGHT-FD

Workflow Execution
&
Post Processing

~———————



Monitoring Tools

Runtime Workflow status Monitoring with graphs

¢E iSIGHT-FD Runtime Gateway : C:¥Demo¥Beam¥BeamExample.zmf ¢E: [SIGHT-FD Runtime Gateway : C:¥Demo¥Beam¥BeamExample.zmf H|E|§|

File Edit Run Wiew Window Help File Edit Run ¥iew Window Help
= 1 - Job N -18: - s
& r : rh; ame r BeamExamprle-16 17:42 'rl @mn BN b Job Mame f2 DOET - 16:09:51 ~|[ 1017101 A @®mn
Model | 2 Parameters | 4 History Graphs | = Worldow | =] Summary | Logs . - £
R - Model 7C Parameters | . History | W Graphs | = Workflow | [£] Summary | Logs
= : DOET
= -Ic—'ﬁl
(& DOE = |l

(B Simcode
Calculatar

4 B SBETRE - 5|4 L[ 0/4 2 454 D

History of DEFLECTION E:Il X | History of MASS El X |
0.031 460
440

R ‘@@ . =

5= Je it It ]
| 2 Y wvuw

1] 10 200 30 40 a0

DEFLECTION

3D Scatter Plot of Bea... E' X | E:l X |

1 e idih B2 4 taighe
Page 1 5o omm 40 42 M an
[ 3D Seatter Flot of Bea
' [ History of STRESS 5
[ History of DEFLECTIO [
i [ History of MASS =
) 21 o,
w %
£ 3
Simcode Calculator ] JE_,?
Al B

AT ;

Standalone {standalone)

Execution in progress... Standalone (standalone) |

“simuLia & Engmeous




POST Processing and Histpry“"l'ables

Post processing for sampling results Execution history to check values

<& iSIGHT-FD Runtime Gateway : G:¥Demo¥Beam¥BeamExample. zmf & iSIGHT-FD Runtime Gateway Demo¥Beam¥BeamExample zmf
File Edit Run ¥iew Window Help File Edit Run View ‘Window Help
12 S Job Marme &2 DOE1 - 16:09:51 ~ [ 101101 A @n [ S Job Mame A% DOE1 - 16.08.51 ~ [ 107/101 JR@n
Model | G Parameters | 4 History Hj Graphs | = Warklow | =) Summary | Logs Maodel | 2€ Parameters | (@ History Hj Graphs | = \Worklow | 2] Summary | Logs _I
DOE :@ DOE : @ [ B
= (& : e [= : =
S\mcnde WA B FEOR08 - L & )z Simcode v @2 53
Caleulator Calculator = BeamHeight | FlangeThickne FlangeWidth | WebThickne DEFLECTION MASE
Pareto Plot for Response STR... | X " x W | 1|1 63 296338 3753265 248469 0.02084
w1 2 63 78571 282041 36 B&306 2 45408 007137
W 13 6357143 28102 40,2443 255616 0.01954
Ha”gew‘c_“h. .Ha”gew‘_mh 1|4 63.85714 310408 42.36735 233163 0.01785
BeamHeight Jl] [l FiangeThickness w | 1| 5 6414285 226327 40.73489 2,30102 0.01785
FlangeThickness | W zeamHeight W | 1|86 £4.42857 321428 42.53081 3.59694 001674
[Flangswidtns2 W et Thicknass W17 471428 EINEEH 42 BA388E 2EI735 00177
W 18 65 299388 40.89795 254592 0.01791
wigbThickness | | FrangeThickne... W | 1 [ £5.78571 279796 4138776 2 BREIT 0.01528
| BearHeight*2 |BeamHeight... W | 1 |10 6557143 322653 41.06122 244388 0.01668
| FlangeThickne... FlangeThickne...| 5 1N 65.86714 283488 36.97958 22602 0.02005
) ) 112 6514286 314082 39,7551 254796 0.01693
g >
IEEE"‘HE'_QM ! Flangeidi'2| ) FARBEE 66.42857 203265 36.32653 1,37245 0.01932
[FlangeThickne Flangeiidth-w W | 1|14 BE.71420 328776 36 246429 0.01767
[EBeamHeight FI BeamHeightFL.. | :; 1|15 67 311633 43.34684 2.55612 0.01545
118 67 78571 303061 3693678 270018 01631
-1on 100 100 ] 100 200
1 AT 6757143 276122 38.26531 271939 001773
% effect on STRESS % effect on MASS
Erecton Efecton ¥ | 1|18 67.85714 325102 41.22443 247448 0.01526
S = W1 19 6014285 290815 4367347 236224 001572
1 _ Main Effects Plot for STRESS ?n X ||| Main Effects Plot fer MASS E X I s 1 20 68.42857 3.07959 41.71429 2.60714 0.01529
3 1 BE 71428 320204 3810204 2 7R061 001538
Page 1 : STRESS MASS v
8 s rscamvo e o op wmermel e
L2 3D Seattr Plot of Sear| FARNET £9.57143 3.09184 435102 152755 0.01415
3 Higtory of STRESS 1 420 - : :
B Histary of DEFLECTION W 1 18 £9.85714 312857 42.04082 335204 0.01456
[ History of MASE : W 1 3 7014285 285918 36.28571 258673 0.01636
o : Legend 410 Legend w | 1|27 70.42857 2.82245 36.16327 2.51531 0.01732
3 —EearnHeight —BeamHeight W 1 FO71428 315306 44 27308 001333
Pareta Flotfor R : h -
% e P 52 —FlangeThickness 400 —FlangeThickness v | 1| 29 71 272449 3861224 24349 0.01645
[ ttain Effects Plot for MA| — FlangeWidth — FlangeWidth W 1 an 71 78571 27143 43 BIAETI 347347 001432
[ Main Effacts PlotiorSTI —WehThickness 380 —ighThickness 1 A T157143 317755 40.40815 235 0014
1 W 1 32 71.86714 3.00612 38.50184 372958 0.0744
380 W | 1|33 7214286 277347 37.95918 269598 0.01563
o 1 24 A nisa
R high & high : /I
oW il [ i E
“| Not all parameters of the selected component may be shown. Use the "Configure” button to editthe list % Configure |
- of parameters that are shown. 9
: P 5 ;
D L Page 1 =M= = [¥l Bhow subflow data [l Auto-Scrall
| Standalone ¢standalane) Standalone (standalone)

yre— .
SIMULIA 4 Engineous
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Engineering Data Mining for Post

Scatter, Plots

File ‘“iew Hel
- = Il Select Plats #of Columns E
| | 2| [=| & | [Cview Pareto Only [v) Mormnalize Data
12
Inputs
r miy .
»
® e I
= =
o o
4
2 2
0.007 0.027 0.047 20000 40000 0000 80000
DEFLECTION MASS
12 12
FlangeWidth BeamHeight FlangeThickness WehThickness 10 - - jpfs "
- -
HD -
@ oy I
- . . w - - w -
Run 481 Flange\fidth BeamHeight | FlangeThickness | ,'3_5 & L] ,'3_5 &
Value [42.317 78.212 4811 o et a - « \lect Plots 3
Upper  [49.45 80 5 i . ;ﬁ 4 —
EOVPEIRE) 0 567 60156 1048 2 * 2 SelectUpperTrianglel Deselect All ScanerP\ntsl
—— - | [» B0 64 6B F2X TE 80 1 2 3 4 L}
BeamHeight FlangeThickness STRESS | DEFLECTION | MASS |
12 0.037 = s
714560916 10 » .- - _ Ta STRESS
»
<
@ g B S0y .,
w4 - 3}
o w
Iz & a * o
@ T ® . iz
' g -l . 0
’—‘ » - 3 DEFLECTION =
21774516 3 o007 . =l :.-_
O r— S 1 2 3 4 @ 20000 40000 60000 80000 - 0
WehThickness MASE o
Run 481 STRESS DEFLECTION MASS 0037 0037 -
Value |2.774 0.002 a7725.828
Upper  |10.316 0.03 71456.092 = a = . - MASS .z :-
Lower |2.459 0.007 22177.452 S n.oa7 . ® Soory = = .
a D E » [~ hd : -
[T
Sortby: RunNurnber 'l ﬁAscendingOrderl 481 |& Resetl % 1020 total points Close I |
| -
[*]

974\; Main GUI
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Data Analysis Tab

¢ The Runtime Gateway contains a single Data Analysis tab with a
number of useful post processing tools

File Edit Run Wiew Window Help

= FE B % B »-~ Joh Mame | A% doejunkmodel - 20071010 17:06:02 ~

Model = Worklow | 2€ Parameters | 4 Histary e Visual Design sumrmary | Logs
doejunkmodel
= [ poE % -
+  [EParameters ;
EFnrmulaﬂnn g
=0 i Calculstor =
= Parameters @l
L] IEIaaa
o |b R
oo |c =
oo |k b
o m || 2
s ™
o o ~ Calculator
el 5 | parar
— sl

2S5

SIMULIA ‘E”QID&?JE_,




Data Analysis Tab

¢ Including EDM

& FIPER Runtime Gateway : doejunkmodel
File Edit Run View Window Help

=1 B %% p-~ Job Name | A% dogjunkmodel - 20071010 17:06:02 /2 Dane (0K 22122 g

—
Model = Workﬂow[ 2C Parameters I @ History Data Analysis [ﬁ\fisual Design[ Summarﬂ Logsm X

doejunkmaodel
= [E|poE & C
[ Parameters
$acf Formulation
tor
= [EParameters
o & ] asa
L] Elb
e |c
o |k
o5 |m
e |p
E]paran
E]paran
L] EI’
e |t
e |v
:j
e [gin
e [Hi12 !
o [8H13 !
o [
e [g}is
L] Bi
.G o

e [8h a 1 2 f i i i i I y z

o [dy < >

°
_7 (8= Sort by |[Runkumber v £ Ascending 1 Reset Sort 21 data points

i Preview Graph
,LI EDM ] il Correlation Map] 2D ScaﬂerPIots} "

o . Histo
+| Mormalize Data U EDJ

Mo Parameter Selected

Scatter Plot of b... [CHEJ)]f

< >
S Show details [ Data Fitters A A1l 21 data points shown Options ]E] | Page 1
i) Joh completed successfully | 116.70 MFI E-n .neous

software:
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Data Analysis Tab

¢ Correlation Map

& FIPER Runtime Gateway : doejunkmodel
File Edit Run View Window Help

=1 B %% p-~ Job Name | A% dogjunkmodel - 20071010 17:06:02 /2 Dane (0K 22122 g

—
Jxiel = Worklow| 9€ Parameters | (4 History Data Analysis | s visual Design | ] Summary| Logsm X

doejunkmadel

= [E|poE
[ Parameters Preview Graph
Mo Graph ik

$acf Formulation

m
]

& Correlation Map l ScaﬂerPIots}

tor
= [EParameters
o0 |ama
e |h

N &1 Hfi

m Mo Preview

e |k .“a@ ....................
=

@5 0o &= [H

e |m :
5t el
Epﬁrﬁn :
Eparan §
e |r ;
o |t :
e |v i

| mmmaard]

Scatter Plot of b... [&)(x)] *

mramaeri[10]

mramaerfi 1]

e |x
L] Ba
e [gin
e [Hi12
o [8H13 o
o B .rs;__g
e [g}is ' E}
e [} !

o [ (s
L] EI
e BV Cutoff Value: 0.5077922073 [ Advanced Filter Options ]

L] BZZ j

0 1 [] Redraw Yhile Sliding
’ < > =

S Show details | Data Fiters & All 21 data points shown Options ]E] E—
IMULIA

=]

N,

.-

e I
i) Joh completed successfully | 115.59 MFI °
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Data Analysis Tab

& And a Grid of 2D Scatter Plots

& FIPER Runtime Gateway : doejunkmodel
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Extending Local Processes
to the Enterprise
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Extensible to the Enterprise

o

Publish Components and
Workflows to FIPER

i

ar H
< .
Desktops .

Servers

£ SIGHT-FO (e ) = j'_m:@

ot Vw Windew Run Tools Hep

.bﬁ leﬂhﬂ\l@-l

aaaaaaaaa -|w|’ .@Egaa@@v U IE

Workiow | > Dalalow | O Pacarmabers | |5 Fies | 55 Mapping | B2 Oragh Temctsies IR

FIPER ACS (Application Control Server) Connection
@ Share Components and Workflows

@ Effective use of computer resources on FIPER

€ Monitoring executing Workflow status on Web

"‘/ : ETa——] # Consolidate data management using Database
SIMULIA Wy cous
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System Simulation ChallenQeS‘“'

Simulation of systems often require multiple simulation models, significant data
management, and workflow definition. This is often performed in a “stove pipe”
fashion with communication in manual steps. As a result, design alternatives and
important trade-offs and go un-noticed and are never communicated to the
customer.

Structure Hit reliability Weights

[ Requirements Requirements ] [ Requirements I

Build Simulation Model Build Simulation Model

Build Simulation Model

p Engineous

software:
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)
Simulation Collaboration Chlall'énge

Design groups require and request simulation results from other groups. Design
time is lost while waiting for response. As a result, this limits and delays options.

[ Define design requirements and goals F

v
[ Build Simulation Model }

F 4

? Modify Inputs -+

v

Execute Model

v

Review Output File(s)

4 C Final Design

\J

Hit reliability

SIMULIA € Engineous




FIPER Distributed and Par@llel::::

¢ Leverage parallel and distributed computing for efficient FrEE
multirun simulation o

e (SIGHT framework is parallel and distributed by design

e [BM On-Demand "Grid computing” environment

e Transparent to end-user e

O No shared file system requirements

O Any mix of operating systems

o Any mix of hardware platforms

O No special configuration files or model changes

o No limitations on structure of model

. . . é N\
e Open to leverage existing grid environment:
Heterogeneous Compute
o E.g. LSF, Globus, etc. Environment
> o No 31 party grid software required ENUEN BV IEN }Q
psrmu:.m _ " TUU'S
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FIPER - Collaborative Desig

v
1111

|
N
|

¢ FIPER allows knowledge sharing and design
collaboration by:

® Provides a model and tool library
® Remote process sharing and execution

O Incorporate other's processes in
your own

O Real-time data access
O Protects intellectual property

O Shares best practices
e Securely collaborate with coworkers,
vendors, or partners

O Internally (LAN)
O Externally (B2B - internet)

Sub contractor
Blade Process

55
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Prime contractors
Turbine Process

Sub contractor
Disk Process
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FIPER WEBTOP Client

* FIPER allows end user to access, modify, and execute
models from a web client.

* FIPER allows users to run model remotely through browser

@Y FFER ek Ton -+ ileiasoft iz Zalar sy

FEx) |

¥ 2 searchweb |-|B- |- R - A - @ - D -2 -E-@ -

@ > ) |ﬂ E" .lj File Edit Wiew Favorites Tools Help Acldress &) hitp://bellerophon SOB0/fperWAR / D "'f'

€ Engineous

com.engineous.test.Parker m m Model Help

Home | Current Run | List Jobs | Search Models | Logout | Help

b ors SRR

L Task1 History Summary Log

Task1

Update Values

A 0.198349 SCFM

STP 65.0 W

T 75.0 output_htm
MW 35.993 Gas Type
Patm 14.5 Eheck

Cd 0.99313 SLPM

Gas Type a (e

k 15

dP 40.0

Update Values

165.720823782604
T41.115421169551

Gas Calculated

4692 69170692844
0.19500989982

user: <anohymeus> | server: stingray

& Local intranet

LoadModel successfully executed
&] Done

SIMULIA
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FIPER and

Simulation Data Management

Simulation Data
Data anywhere
Management

>> Decision Su

Design to targ

ER

Unmanaged files Traceability

Managed
Performance

Attributes

Managed s

Processes

System Dashbodrd
Managed Sta i
Islan@siof ﬁ Files + Metadata
unconnected data Targe
Program & non
Eiles program data arget, O O

Simulation
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I
ISIGHT-FD Component Cenltréﬂ‘

Demo Videos and the latest additions to the components suite are available at:
http://components.engineous.com

| & iSIGHT-FD Component Central - Selution Components - Mozilla Firefox E]@
File Edit ‘ew History Bookmarks Tools  Help

@ - - @ ﬁ ||_| http:ffcompanents. engineous . com/solution_components “‘ D‘] '

\ 9| -

B cetting started L:,' Latest Headlines

GDUglC [v] & search = --@ Q E ~M~-RS~ @D~ ?:? Bookmarks F.ﬂf * % Autolink ﬁ | Send ko - & @ Settings =

éEﬂg’iﬂCOUS iSIGHT-FD Component Central

software

Home Solution Components Shipped Components Videos Marketing Development

Solution Components

Solution Components User Login

The following is a list of available solution corponents for iSIGHT-FD and FIPER. These Currently Logged in as
components are released individually and are in various states of readiness, ranging from Sample
prototype to fully released. The offerings below are components used with Engineous's products
and ather third party products. Engineous makes no claim of ownership in the third party product Edit your Account
to which the compaonent applies. Third party products must be licensed from the third party or, in

some cases, Engineous may distribute a third party product pursuant to the terms of an

agreement executed with the owner of the third party product. Third party product owners can be What's new?

found at trademarks. :

Mame/Description “Version Last Updated Zee Change Log for complete list.
§2Abaqus » 1.0.0 22572007 9/7/2007 Abaqus component posted
Autornatically mesh and apply loads/boundary conditions to and press release made available.

CAD geornetry, generate Abagqus input deck

Abaqus 1.0.1 04772007 8728/2007 Engineous announces full
Exchange FEA data with Abagus and execute Abagus public release of Component Central
solver
Adams Car 1.1.0 5/31/2007
Exchange data with and execute Adams Car

5/159/2007 NSGAZ optimization plugin
updated. AMGA optimization plugin

posted
Adams Chassis 1.1.27 /472007
Exchange data with and execute Adams Chassis §/15/2007 Data Matching component
AMESim 1.05 252007 updated to version 1.0.7

Fxchange data with AMESim 72007 NXNastran component
Ansys 2.0.0602507102|7 30/2007 posted. MSC.Nastran cormponent
Exchange FEA data with Ansys and execute Ansys solver updated to version 2.1.8

oS B e e st et e 2 1160 7/24/2007 PBS Pro or TOROUE Moab

SIMULIA W LY INEUUS
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Thank you!
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