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Case Study 1: SDM-Solution

Software System for Management of Simulation Input Data

B Target Group k&l g"'- Q

CAE-engineers iy
@» % @
= @ @

Leader of simulation projects

B Motivation
Synergy Sharing of common parts

Transparency Integrated documentation

Consistency Synchronisation within all project members

Time Savings Automation of processes

Homogeneity Unification of the simulation data and enforce standards
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Case Study 1: Workflow, Teamwork and Synchronization

4

— ’.’m:‘_‘

external user 1 Internal user 1

8

FOStData

service portal

%

external user 2

internal user 2

external supplier internal CAE-department
Sync B Central data storage, but synchronization with local cache
decentralized B Synchronisation even within teams or users

_ _ B Offline handling of components (RichClient)
Offline / Online Users/Teams are independent of servers and infrastructure

performance Users work with local data
Good performance while application of preprocessing tools
W Data transfer by means of web services
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Case Study 1: Features

Datei Bearbeiten Ansicht Extra

J Browser @] Mitteilungs-Konsole [ Pool View ]Jobstatus

Active pool: | AU " | Display Of FUll MOdel

| Assembled mrs| Run c\unﬁgl Pool|

Name ... | short owner & SUb-MOdelS

[ ] ,J AU 74 M. Thiele . . .
'rtJ Datenbanken 14 M. HasselbusqT) || Deflned, Standard1zed Outl]ne Of the Overall
Q Materia 16 M. Thiele
- > (@ Impaktoren 9 M. Hasselbus mOdel
- Q Barrieren 24 G. GeiBler
j'a}”l' P m Unique location, unique assignment of sub-

19 M. Thiele models

17 M. Thiele
5 M. Thiele

€ M. Thiele

7 M. Thiele - S P

7 M. Thiele m Clear responsibilities for sub-models through
oo access control

13 M. Thiele
1 M. Thiele
1 M. Thiele
1 M. Thide

m Users have on demand access to the current

1 M. Thiele model and sub-model state
48 G. GeiBler
6 G. GeiBler
o Lo m Usage similar to (Windows) data explorer
“-.' rbag V. Thiele
) Dummies 1 M. Thiele
;_'_'JGur—. 1 M. Thiele "
- - (@4 Header 6 M. Thiele
- »- [ Tools 16 M. Thiele A

v
) 4.

rSSEPETE Y
4
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Case Study 1: Features

Pool View | History @] Properties ]
 —— |

Image | Name Short description » Afttributes | Pool version Short owner
: ==
* Tank quattro Sattel 46 M. Thiele
L3

6 Tank Tank Hamstoff 46 M. Thiele Cla rl ty
03 Fahrwerk Alufelgen17 46 M. Thiele

5 Fahrwerk HiRa und Lenker 46 M. Thiele u L]St]ng Of au ]nClUde f] les
"B Fahrwerk Alufelgenl7 46 M fiele (SUb mOdelS)

m Thumbnails for quick
5 Fahrwerk Differentia 46 M. Thiele .
- l . overview
oS ‘Fahrwerk |HiRa und Lenker a6 IM_Thiele
J B Edit with... 8 | Intemal Text-Editor...

[E ) e =HRTE 4 Replace... @ gvim

\F Lenkung lenksaeule | " Delete

| % Update Metadata
/ Lenkung enkteleskop — M. Thiele
 Export to file
=1 :L Pedalerie pedalbock 1 74 Assign version... M. Thiele
= 4 Tag this version
Frontend @ g M. Thiele
[ show in Editor...
Kiihler "'fl Set public M. Thiele

[

Scheinwerfer

CMS
CMS
CMS
CcMS

Frontklappe

scheinwerfe] %, Show History...

Stossfaengel iy View Model I ntUitive

LIE'lZ-E'IZLIg '-.-’0_
Stossfaenger Tl context-sensitive actions
ueberzug hi NSM

NSMAS inkl Schamiere 46 M. Thiele

M. Thiele

Show groups
Show all components

2011 KW 12

2011 KW 13

&
M _Thiacla u
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Case Study 1: Features

History

m Visualization of generation order

m Tracking of target values

m Comments

m Thumbnails with visualization of
changed parts

m Different zoom levels

[ Pool View ] History @] Model ] Properties

/

1

q 9.65 kg

i Initialer Import

M. Thicle

~ 285k

< 5,55 kg

Am Rahmen kann

HOE9  man Masse...

Eine kleine Eine andere
32011241 Anderung am s " Anderung am
11 | mm|| 9 -~ =

Und schon wieder

10801 am Tlrschloss...

}

}

15

u 342k

Aber auch die

1022l Masse

10

q 951 kg

Und noch ein Test
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Case Study 1: Features

Pictures

m Automated generation while
importing data
m Highlight of changes

| Pool View | History | Properties @

4 . Fahrwerk
HiRa und Lenker

[Componeml |mages| COmmentsl Reports] BOMl

Thumbnail ~ Thumbnail ~ Thumbnail
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Case Study 1: Features

Modell Viewer

m Quick visualization of input data
m automated highlightning of
modified parts

Pool View | History @ Model % Properties
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Case Study 1: Features

Quality Management

m Check at each import

m User defined checks
configurable

m Sanctionable on the basis of a
quality index

Include-Checks: Ergebnisse

= # Elementqualitaet
- 3 SHE:Quads < Minimum ANGLE [PAM-CRASH]
- 38 SHE:SKEW [NASTRAN]
~ 88 SHE:Total Shell Elements OFF
zuviele schlechte Elemente: 16.342
o SHE:Trias < Minimum ANGLE [PAM-CRASH]
" SOL:Hexas > Maximum ANGLE [PAM-CRASH]
& SOL:Pentas < Minimum ANGLE [PAM-CRASH]
~ 3 SOL:Total Solids Elements OFF
zuviele schlechte Elemente: 100.000
& SOLWARP [PAM-CRASH]
* o Nummerierungskonvention
& CONTACT
b2 ELEM
& ELEM. BAR
& ELEM. SHELL
& ELEM. SOLID
& ELEM. TETR4
& FUNCTION
" MATER
>« NODE
& NODE_ELEM
& PART
& RIGID BODY
& TIED

A v v

¥ 1§ Gruppen - Definiert/Referenziert
B d
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Case Study 1: Features

Pool View | History | Properties (%

v+0 Barriere
. ODB v40 Defoelem

| Component| Imags| Comments| Reportsl BOM|

s| D] PID | PName | Thickr TotalMas|
Q 9807001 Deckplatte Stahl .. 20.00 125.600
@ 9807999 RIGIDWALL 1.00 68.688
@ 4 9807002 Anschlussplatte Stahl .. 120 7.536
(@] 9999000 Part Versionsnummer 1.00 3915
(@] 9808001 STAHL BAR Messbalken mit... - 2779
[ —
@ 9805002 DECKBLECH OBEN .. 081 1.040
B.i ll of Materi a IS () 9805003 DECKBLECH UNTEN .. 081 1.040
(@] 9806001 BUMPER-DECKBLECH .. 081 0720
(@] 9899003 TIED Part Klebekontakt Barr... - 0.000
m Ove rVieW Of au parts and the1 r Q 9899002 TIED Part Klebekontakt Bu... - 0.000
ot

9899001 TIED Part Klebekontakt Bu... = 0.000

properties (mass,materials...) 2801001 BLOCK
m ,,on the fly“-modification of gauge NB””P”‘

thicknesses

Q

Number of parts: 14
Total: ?
Total (Selection): 1.3 kg (S: 1.319 kg / N: 0.000 kg), dM: +0.000 kg

Q, searc | apply BOM || reset BOM

GO N8B0 a

-
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Case Study 1: Open System / Integration of Software

Direct application of external tools (Ansa, Animator, nedit, vi, Userskrips, etc...)

3 o (hint a peplace--
Tor vo
13 ®

Models are parameterized within
the data management system

Simulation models are assembled %

automatically

Access to optimization software
such as LS-OPT >




Summary - Case Study 1

a 8@ Customizable Rich Client

Q- Q = Adaptation to customer requirements
- = Structuring / standardizing of work flow

= Continuous documentation of components and sub-models

L~ g Modul Strategy for Simulation
‘\ ? % - = Simple cross-disciplinary reusability of components
s g = Rights and role management for exchange with suppliers or other
=@ O teams

Intuitive Usage

= Report of simulation model staus on demand
= Interface focus on established work processes
= Tailored to the needs of simulation engineers

Very Good Performance

= Largely independent of the performance of the network infrastructure
= Synchronization automatically in the background
= Use of efficient mechanisms for data reduction

16
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Case Study 2

Automation of result extraction,
reporting, comparison simulation/testing
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Case Study 2: Analysis and Evaluation of CAx Data

Pre-Proc... ) Solving )}  Post-Processing

Simulation

on
c
>
O
|_
> Prototype... > Testing ) Data Evaluation )
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Case Study 2: Analysis and Evaluation of CAx Data

Software System for Data Collection and Evaluation e
of Test- and Simulation Data R
B Target Group @)
Test and simulation engineers =
Component responsible people
B Motivation
Integration Merging experimental and simulation data
Evaluation Support for automatic creation of standardized
documentation / reports
Assessment Semi-automated evaluation and acquisition of key
evaluations of individual experiments / simulations
Comparison Identification of differences between experiment and
simulation
bvnAa 19
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Case Study 2: Analysis and Evaluation of CAx Data

€ CAVIT ="

CAVIT Ansicht Extra Help Export

S Characterization

i
Bz
H
i
I AE1E kS
HEEE
H
H
i
]
i
i

e = B Data collection from several
backend systems

(1 AD_ABO2
() AD_ABO4
1 AD_ABOS
(1 AD_ABO6 —
(1 AD_ABO7 =

1 AD_AB09

) AD_AB22 H . | H H HHHHHH - ‘ H

AD_A i

B Cache of data for fast local
Epeies —" access, particularly important
i B for bulk data
= B Uniform handling of test and
simulation data

max

4 00000
ate

Umgebung: Pre-live & Offline Modus Preset: Disziplin 201 - Demo . Agg lo m e rated vi ew of d ata
[configurable]

Pedigree representation

Testing Simulation Share Point
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Case Study 2: Visualization

B Visualization Features
Graph / pedigree

. .
Table view e A
Matrix representation —

B User Configurable View N R ———————
B Automated color based assessment of results
B Representation of team project status
Table
Matrix HIC38 ‘Aul;tnr.::f: eich Punkt Punkt,

SD_zco1/ 822 750 818

804798

sD_zcoz| 825|g25 754 825

AU641L-B-GD_MA01-AP1-230-35-12-002_090804

AU641L-B-GD_MA01-BP3-275-1-15-001_090724

210804

AUG41L-P-SD_ADO1-RP1-345-50-15-001_080509 CSaeule

SD-zCo3 pRgyl AUG41L-P-SD_AA13-RP1-345-50-15-001_080407 C-Saeule RP1 RP

sp_zco4| 820 AUG41L-P-SD_ADO04-RP1-330-45-15-001_080513 mE7a  CSseule RP1 RP
AUG41L-B-SD_AQU1-UROP1-270-42-15:004_091021 BN C-saeule UROP1 |UR
AUG41L-P-SD_AA17-RP1-315-36-15-001_080410 WM Csaeule RP1 RP

|sp_zco7| 806 AUG41L-B-SD_MAOQ-URD-270-42-15-004_090722 CSaeule URD UR
AUG41L-P-SD_AA03-RP1-345-50-15-001_080402 Csaeule RP1 RP
AUB41L-P-AD_AAQD-OP1-270-31-15-001_090417 Csaeule oP1 oP
AU641L-P-SD_ADO3-RP1-303-14-15-001_080513 Csaeule RP1 RP
AU641L-P-SD_AAO3-RP1-315-36-15-001_080402 C-saeule RP1 RP

21




Case Study 2: Scripting Extension - Open System

B Functionalities can be extended by user

through “Scripting Extensions”
Arbitrary script languages can be applied

Template technology is cross platform available
(Windows and Linux)

Application
Automation of report generation

Interface to other applications

cavIT

CAVIT Ansicht Extra Help Export
Mappen DWS x Stinde
©AvsaL
HIC36 < v impact
min max N HIC36
[228,0000002 1307,00000 ] Auftreffoereich  Punkt  Punkttyp
H 7 7 7 7 7
Variante
B AU641L-P-PD_ABO2-AP2-255-50-12-005_090331
AD_AADD PD_ABO2-AP2-225-50-12-005_090331
AD_AAD3 ' /AU641L-B-GD_MAO1-AP1-230-35-12-002_090804
AD_ABOO
0 AD_ABO2
AD_ABO4 ‘v Bsaeule
7 AD_ABOS |AU641L-B-GD_MA01-BP3-275-1-15-001_090724 -s-sazulz BP3 BP
AD_ABOS
AD_ABOT
7 AD_AB09 CEasiie’ -~
AD_AB22 AU641L-P-SD_ADO1-RP1-345-50-15-001_080509 RP1 RP
0 AD_AB23 AUG41L-P-SD_AA13-RP1-345-50-15-001 080407 RP1  RP
AD_AB24 — — — — —
o U641L-P-SD_ADO4-RP1-330-45-15-001_080513 mmaa RP1 R
AD_AB26
AD_AB2T AUSTLS-SD_AQOT-UROP1-270-42-15-004 091 LI Metadatenanzeigen UROP1 UR
AD_AB2S 1L PR—AT = " R RP
©) AD_AB30 /AUG641L-8-5D ! }_09072 A " UurD UR
AD-ACO t AUG41L-P-SD_AAO3-RP1-345-50-15-001_080402 RP1  RP
L —— & o _ Kopieren
Al 1 Al 00-OP1-270-31-1 1, 1 al
" 00000000~ (500000000 UGATLP-AD_ANOO-OPT 2703115001 09041, e, o op
)_ADO3-RP’ _080513 RP1 RP
Horlz Koordinate, AUG41L-P-SD_AAO3-RP1-315-36-15-001_080402 = “9° ”P1 RP
-47,390000] 3 [42,009999¢ 5 |AUG41L-P-SD_AA14-RP1-303-14-15-001_080407 % LOschen RP1 rP
Vert Koordinate: AUG41L8-5D_AIOO-UROP1-270-39-15-003_0909 (2§ Ansicht. . UROP1 UR ]
min max £ X
B skiip
Umgebung: Pre

Update.

[FalCon]

[Animator]

FGS AUxxx 777

FGS Upper |]
Summe ra
Momert max|
4

000040

000030

000020

FGS AU Y=+535mm ALbon_FGS_S_ous_xo_OM_P_LLEN_S35R

)
0 I

Beschieungung [a] X g 1 I
Bieginglrad] oxred T
Schanng [ Xam T [ e—

Algemeine Informationen:
Varianten/Schussbeschreibung
Versuchsbeobachtungen

Platz fuer Bemerkungen
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Case Study 3

Monitoring of development status
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Case Study 3: Project- and Status Monitoring

) s Y

/

Monitoring Project Monitoring

& Reporting

m Aggregation of assessments
within CAE- team/department

m Mapping on project mile stones

m Monitoring of project status

m Report generation

> Data Evaluation ) _j
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Case Study 3: Project- and Status Monitoring

B Monitoring - Project status at a milestone

_1of x|
Projekt  Admin  Ansicht  Extra  Hilfe
P Ak 6 e e R
U | Projckcauswahl | Aud4sz %
- 24 erfullt - 24 erfdlt ¢ -4 erf
Au - 9T - - %g -2 Tol
o 7 ni B 7 nicht erfill: 1 it
- 0 B 0 richt bewertet = D i
[ Zeitpunkt
um: [15.11.2008 =] 1.VKF 2.5KF veT po| ™ VIF S0P
ws: [ 15 j P N
-39 > £33 % £-25 2 L4 Ep3 < -
ein: |DDEM | v N1
ggggg | 2007 2008 2009 2010

Temporal allocation of simulation and
experimental results on milestones

Input of assessment data by
Interactive, GUI
Excel lists

Interfaces to other software applications
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Case Study 3: Project- and Status Monitoring

B Assessment of a single status at a specific date

2008

B More features

Project Overview

Assessment of development state on demand

Who is responsible? @

Statistics (feasible/infeasible design properties) }‘%
Rights management to secure visibility and modifications &% €
|dentification of critical project situations, comparison of projects

Tbvna
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Case Study 3: Report Generation

B Reporting - automated generation of *.ppt project reports

=
usez i j
: =l
& <& <& &
Soskhercet, [C\Pekumente o Erstebungemfrarkiesion auswatien,..
Packi Go Verascrisname: [7010-11-15_17-47-32_aruse Aegert
Corporet Deskp [ALE75 2065 =
Toek: [
Fuoote: [
18112000 =] B oo
o E
um i Zeststrahl ausgevishikem Datum
Lastfal-Detail Folien: [¥
Backup-Dokumente axportieren: v
N P YR

all load cases of a discipline

overview of assessment

Selection of scope and layout of
reports

Reports can contain links to more
detailed information

Integration of additional more
detailed report documents

specific load case

alai x| =] = =T
“x ) ben perte ot G g B sk s o e o B - abi= PIPT TP ——e T
-0 DEEEY S n @ T —
FRu s EEw K& F R A CHoven et , ’ on A x
et s e e o0 it B e e e 0 3k —
ﬁ B Statusreport fur Projekt AUxyz
o I’: Jue—
an Gsotzs R b % '3 a Erovamsnbgotes ot S
. i [ Kteenam wm || Zil
= —
=ll: [ov————— Toe
= [e—— "
o= i == ==:1
&= = =
== I =
5
e Setencrash Zelt
' B H‘ v, otewe ‘B‘___.,_"_n‘ m
E=v nl -
s [[5] g« OB A D 2L A-==S0. cesl
romiems e [ ] - — —_—
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Case Study 3: Management of Documents

B Dedicated assessment documents and reports

Attachment of documents to load cases, disciplines,
projects

Ml B 15.10.11
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Summary

B Innovative software products increase efficiency, reliability and
sustainability in the vehicle development

B Introduced software systems have been developed with AUDI and
VW in very close cooperation with engineering departments

B Increasing acceptance for data and process management systems in
simulation departments
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Thanks for your attention!
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