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Branch Office in Dresden

Branch office in Dresden...

 Since 2008
» Area: Software Engineering / Process automation / ...

+ Team comprising of computer scientists and Engineers
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SDM-Solution - Integration into the overall process

Pre-SDM >> Pre-Processing >> SEG on>> Post >
Meshing ... Medina, Primer, nedit, vi, ... Processing

CAD-Metadata CAE-Metadata CAE-Metadata
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Development of models for crash simulations

...a few years ago

One monolithic model
Few load cases

Very little variant investigations, optimization etc.

Variety of load cases

Frequent optimization and design variations

Numerical simulations including basis for component approval
No monolithic decks - breakdown in sub-models

Teamwork

Assembly of a specific input deck on demand

Many load cases

At the same level of development: Availability of parallel models

for different solvers




Objectives of SDM Solution

» To facilitate e.g. Definition of a single work process.

« Automation of work processes

» Coherence and quality of the project data: Integragted content and timely
documentation of processes

» Co-optimization; project- and interdisciplinary sharing of common parts
» Synchronus data distribution to project participants

» CAE Engineers
* Project Managers
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Aspects of SDM solutions

Model management and -documentation

Includes data, Sub-models...
Metadata, History

Generation of complete model / Assembly

P == E@ Assignment, Scenarios, Attributes etc.
D '@ Assembler, Templates

Team work

Data sharing, Local cache, Offline/Online working
Flags, Status, ...

IT-Integration

Tools, Optimization support
CAE-Bench, Status monitoring




Aspects of SDM solutions

Model management and -documentation

Includes data, Sub-models...
Metadata, History
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Model management and -documentation

Logically configurable structure

Project Tree [E3
Name
LY Materialien

LY Randbedingungen
Dummies

- , Fahrzeug

* Hierarchical structure of the complete vehicle

* Logicl assignment into groups according to the fucntional Aspects

&1 | | Karosserie
: ¥

...............................................

LY Rickwand
y Streben
LY Karosseriemassentrimm
y Karosserieverbindungstecl
LY Kotfldgel
Dachsysteme

.......... R PTTOTTITTITT. rrreirr i RS 3

LY CMS Vomn
y Stossfanger (Uberzug) von
| yCMs hinten
| | Stossfanger (Uberzug) hint
LY Frontklappe
| yCcMs hinten
y Heckklappe
LY Frontend
LY Karosserie-Anbauteile
LY Greenhouse
=1 ¥ Cockpit

Tar (hinten links)

and disciplines (Operating department)

03

Tur (hinten rechts) 12

tuer_pkg_vo_li

Tar (vorn rechts)

05
02

» Used Cockpit status 83, Door status 03 etc.

« Door status can be treated as an include

Di 15 Jun 2010 19:34:06
Di 15 Jun 2010 19:35:33
Mi 16 Jun 2010 01:07:44
Mi 16 Jun 2010 22:41:26

private
private
private

private

* Simplified referencing /Handling

cenanos Attributes.

Properties

Teamsz. Owner Comgonent  images  Associstion  Cu

.. Tar (vorn links)
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Model management and -documentation

Maintenance of Basic Information

Karosserie - Creator, Timestamp, ...

Stand 16. Februar, B-freigegeben

B Basisinformationen * Development status, Predecesor
Includetyp Karosserie
L PAM Crash Include * Submodel type (Solver/Formulation)
Eigentimer Torsten Landschoff
erstellt 12. Januar 2010 . . . .
Formulierung Rohdaten » Parameterization (which parameter, which default value)

% » Automatic generation of previews
-# P |

Ubersicht PID 4000-5000 SRR lLIIEEF )|

» Highlighted modified geometry/parts

ON

Pam checker « Generation of reports as additions

} e } Monﬁ + Addition of Documents (PPTs, DOCs usw.)
[ FILENAME |fhome/weg49ft/PROJEKTE/LoCo/meta

’ APPLIED ‘ + Addition of data source e.g. ANSA Data

im Peters: am 2010-03-01 11:53:09.171339 » Annotations on the development status

Die Materialbeschreibung haut so nicht hin. Bitte
Ricksprache!

* Changes compared to the version




Model management and -documentation

Tracking of changes / History

o quersger + Comment history
im Peters, am 2010-03-01 11:53:09.771339

Die Materialbeschreibung haut o icht hin. itte * Graph of the predecessor / successor (all versions)
prache!

* Several predecessors/successors, especially through team work

Fillkommentar possible (at the same time)
IArmo Nym, am 2010-03-01 11:53:09.777461

Lorem ipsum dolor sit amet, consectetuer

* Tracking of changes to model parameters (e.g. Mass)

* Overview of Geometry changes (what changes where)

AU370-0226
gbbarfg

AU370-0228 | | AU370-0234
gbbatfg efeBadg

| AU370.0227

AU370.0229 ||AU370-0235 |

gbbarfg gbbatfg efeBadg
AU370-0230 AU370-0236 | | AU370-0252
go6arlg gbbatfg g66arfg

/
AU370-0231 AU370-0237
ghbbatfg g66. ﬂg

AU370-0245 || AU370-0246
tv67gw tvb7fgw

AU370-0256
efeSalg

|

(216 %

AUJ?O-ONS AU 37043233
w6 gw gbbarlg

‘W_F- "
| Metagate B8

4. 22,4 kig
Vergleichen Anzahl SWP
cfeadg
o "] neu Modellphase
X zuricksetzen Bearbeiter
Datum

o Version
¥




Model management and -documentation

Quiality Assurance

stand 16. ”Fe'br'uar, B-freigegeben

B Basisinformationen
Includetyp
Datenformat
Eigentimer
erstellt
Formulierung

[Karosserie

PAM Crash Include
Torsten Landschoff
12. Januar 2010
Rohdaten

A Paramatar

¢ Include Checks ‘

Bilder Zuordnc

B Elementqualitaet

+ Calculation of the quality index after each update
 Enforce checks for numbering
 Element quality

* Prediction of timestep / timestep limit

* Sub-model evalation

Critical
Acceptable
Ok
» possible disabling of the partial model for specified actions, e.g.

* May not be used in a simulation model

* May not have special status / obtain approval




Model management and -documentation

Parameterization
B et * [dentification of parameters during update of a sub-model
zi'idze“"““"t GURTTF Parameter can be e.g.:
i rr——E * Ignition points
* Impact points
* Sheet thickness
» Material properties
1o .. » Parameters are defined, based on placeholders and/or in solver
UNEND/ specific format in Inlcude (before updates)
TIME CAL TIME
ND_RUNEND * Pre-definition of mandatory parameters is possible
*» User defined parameters
* Provision of default values
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Aspects of SDM solutions

R&‘ ™6 Generation of complete model / Assembly
.@ Qz Eﬁ' Assignment, Scenarios, Attributes etc.
o & Assembler, Templates
= @m O
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Generation from Simulation models (Assembly)

Pool Sub-models

4 N

Selecting sub-models
< | | @] L

L—ar——
|l & @&-l‘

\_

\_

Pool Parameter
4 )
E 1.23[ 4.31 [ 168.1[ 1.6 ﬁ
\ / Selecting parameters
TOvnna

NMiORE



Generation from Simulation models (Assembly)

Sub-model assignment - Attribute based

Pool

Region Zone Side Dummy

Attribute

Limits the validity of sub-models

» Region: EU, US
sub-modell only for US or EU
use cases

* No Attribute: universally
applicable

» Assignment also possible for
the projects (comprehensive
project working)

 Very flexibly applicable

*Possibly complicate for
beginners




Generation from Simulation models (Assembly)

Sub-model assignment - Scenarios based

Pool Szenario (Load case)

Scenarios

Limits/reduces the validity of
sub-models

» Commonly spoken labels;
beginner friendly

*Flexibility is somewhat limited
*If necessary, many scenarios (all
load cases, vehicle

configurations etc.)

*Mapping by scenarios, possibly
complex (Useability)




Generation from Simulation models (Assembly)

Sub-model assignment - Attribute and scenarios applicable in parallel

Pool | Region Zone Side Dummy Szenario (Load case)
US NCAP Front, Side

Fahrer H3 50% Euro NCAP Front (Driver)

Beifahrer H3 50% Euro NCAP Front (Passanger)

Euro NCAP Front (Driver)
Fahrer

: Euro NCAP Front (Passanger)
Beifahrer

Euro NCAP Side (Driver)
Euro NCAP Side (Driver)

Fahrer

Beifaher




Generation from Simulation models (Assembly)

Sub-model assignment - Attribute and scenarios applicable in parallel

Pool

Properties [x

% Eu ro NCAP Front Reg'ion : Eu ro pe < Component Images | Association| Comments »
Scenario

Zone: Front o L astion

EuroNCAP Gesetz Frontalimpakt 56 km/h ® (O

D U m my : H 3 EuroNCAP Frontalimpakt 64 km/h /]

EuroNCAP Seitenimpakt % O

eee US-NCAP Frontalimpakt
IIHS Front 64 km/h "
-~ — Fahrzeugkonfiguration

= . .
! k Euro NCAP Side Region: Europe Properties =
. o <4 Component Images Association Comments »
ZO n e ° S] d e Attribute Value Value Value

=

1<

[7] Exclude values
Speed |56, 64 [[¥]50 [[v]64

Dummy: H3 Regon  [@__ Jw[ew | v[e.Us |
Bariere @ EU: Europa 'a,ﬂ\

Getriebe hUS: Vereinigte Staaten EOO ‘

Motor s |

Offset % ‘

|

 Attribute representation / scenario representation interconvertible

 ..so that the application of both the cases is possible at the same time
and can be swaped anytime
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Generation from Simulation models (Assembly)

Pool Sub-models

4 N

Selecting sub-models
— = |@)E

L—ar——
|l & @@«-l‘

\_

\_

Defining
scenarios or
/ Pool Parameter — Attributes
D 1.23n 4.31 D 168.1D 1.6 ﬁ
\ / Selecting Parameter
TOvnna
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Generation from Simulation models (Assembly)

Software implementation/realization of the assembly process

lL i
% . _@ + Partly very different requirements in departments
D N %ﬂ 8. * |solated special cases
e

= E Multidisciplinary use / Acceptance is only possible when all
requirements can be fulfilled

approach

+ Deployment of assemblers for 90%-coverage of the requirements

+ Assembler easily customizable via Templates - no new software release required; less
dependence on the software house

» Key-User can extend/adapt the Assembler independently

+ Template-based language provides very primitive commands; is freely extendable, thereby
powerful
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Generation from Simulation models (Assembly)

Update and Management of Seat, Belt und Dummies solely as base
model versions

*Occupant and seat positioning is initialized by the assembler when
assembling

*Specific Dummy-Belt-Seat sub-model is used in the overall simulation

>

Selecting sub-models Flow calculation Overall Model




Aspects of SDM solutions

Team work

Data sharing, Local cache, Offline/Online working
Flags, Status, ...
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Teamwork - Synchronisation Intern, Extern, Teams...

-

Intern 1

4 N [ s

¢

Extern 1 “ l
\ Extern 2 / \ Intern 2 Intern .. /

externe Dienstleister interne Fachabteilungen

Sync » Centralized data handling and synchronisation with central server (potential

Centralized/ bottleneck); Server data status is the reference data set

Decentralized » Decentralized synchronisation is also possible between the teams and within the
teams

Offline/Online « Offline processing of the data (Rich Client) - person/teams are independent from

Working server; aviods bottleneck and increases performance through lokal caches of data

 Internal/external transfer of data over Webservices (Standard protocols

http/https)

bvnna
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Teamwork - local Data Storage (Rich Client)

[> {gi Airbag_PAB

[> |l Cockpit Qx Pros

[* il Dummy_H3

I @i Dummy_HF » Low threshold, little change in the operation for the CAE
b o Dummy_HM Engineer

[> igil Greenhouse

[> |l Gurt_H3 . . .

> B8 Gurt HF » Access using OS tools (Terminal, File browser etc.)

[> o Gurt HM

[> il Header

|* |l Karosserie

[> (@i Lenksaeule Cons

[> | Materialdaten

b @i Mittelkonsole » Data integrity must be constantly verified; Changes outside the
b i Motion application should be monitored;

- Data integrity cannot be ensured
.. in File system

» Performance not optimal (due to constant scanning, monitoring)

* Management of metadata is problematic

Data storage in the file system is not
optimal

... Shell
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Teamwork - local Data Storage (Rich Client)

Pros

 Performance

» Data integrity ensured

» Efficient management of Metadata is possible

... in Database Cons

» No direct access, only using application

 (particularly no access over file system)

||:> Provides a virtual file systems

» Access is possible in a usual way using OS tools (Terminal,
VFS File browser etc.); Performance loss

m

. . » Comparable to a mounted network drive
[Wmdows] [*mx ]

: : « Data integrity is ensured using VFS
... virtuelles Dateisystem
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Teamwork - More Features

) Rights management
’O(_)@OQ » Enabling (read/write) of sub-models / projects / sections for
.L i 2 user, user groups

» Private/public status of one‘s own data

Tags

O] é] |E] » Highlight data / assighment of properties

Examples: Status variant/Mile stones; obsolete, invalid, ..

Data compression

|:> During the data transfer, only the difference from the previous version is
S = | conveyed

News / Comments

| + {\: Addition of Status-Information to sub-models upon user actions
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Aspects of SDM solutions

IT-Integration

Tools, Optimization support
CAE-Bench, Status monitoring




IT-Integration / IT-Concept

SIDIVIERICIINEI ERL(S)) Tools

Solver
Sync ‘ virtual F9 \ ( ASSEMDLY,

Sync
[ —
Cahere
e \ ‘ Iriput dacis \
Client

- Backend Computer
SDMISETverme
G )
—
cerver CAE Bench ==

y -
Standard
; | Ipitarzictior) Services/

——

bvNnaAa

NMiORE



IT-In
tegratiOn _ L'lnkag
e Tools

Direct
calls to e
Xter
nal tools, user scri
ipts, link
’ -up CAE-B
_Bench

prowsel %
version Name ) CreationTime Teamh OWN
13 Tor (hinten Jinks) j 15 Jun 201019 34:06 private Martif
13 Tor (inten rec pi15Jun 201019 35:33 private Martit
Martit
13 tuer_pkg,vo_l Mi16Jun 201001.01.44 private
intema! Text{dmof”
13 Tor (hintt
=) Replac @ Ans3 I
13 T (vorm TS
® pelete @
o ypdate petaddt® , pnimato’ ,
4 g;pod to file
% ghow Histon-
E {n EGIO"

S
are parameterized

* Simula .
tion m
od
automatically els are assembled

+ Linka
) ge to )
like LS Optimizati

' >




IT-Integration - Linkage Status monitoring

Simulation

Datei Bearbeiten Ansicht Admin Extra

)3 G| EEEE

Lastfallpool Projektauswahl Projekt-Ubersicht %

=

. 23 erfilk

™ 1 Toleranz

M 10 nicht erfillt
M 1 nicht bewertet

=l 2eitpunkt

Datum: | 7.9.2009 v]
T-Minus: | -8 =1
Meilenstein: | v]

Hierarchie- und Filter. i

{#-LAH: 64kmfh 40% ODB

R-C
{#R-CAR Bumper hinten

1 Euro-NCAP Pfahlaufprall 90Grad
- USSINCAP Barrierecrash 62kmfh

- [IHS-Seitencrash

[ FMVS5301: 80kmfh 70% ODB
- FMVSS 2163 - neu

®-1IHS

[ Statische Eigenschaften der Rokarosse

P —

|»

allg. Lastfallbeschreibungen Lastfalldok

Lastfall-Eigenschaften

Kriterium

Ist

UPC
Absenkung Schweller
sngstrager (Struktur) schadensfrei

[# Barriere : RAW-Euro-NCAP S0 km/h m. Advanced200

nur Teile aus Schadenskorb pl. deformiert
SQT Uberfahren

Kihler schadensfrei

OLC

[# FMVS5214 Barrierencrash schrag S4kmjh

[#-FMvS5214 Pfahlaufprall 75-Grad 32km/h: 5% + 50%

{#-Gesetz ECE-R14/TRIAS 37/ADR S/FMYSS 210

RS A ger mitte Lenksauk

Intrusion Stirnwand vor Gelenk Lenkwelle

Absenkung Schweller

r levanter Fi fschlagsbereich ohne Padding
! F Fschlagsbereich mit Padding

Modulquertrager mitte Lenksaule

| 14 Rickverlagerung Saule A

y-Yersatz bei 100 ms
2z-Absenkung Schweller

| 17 Langstrager (Struktur) schadensfrei
| 18|nur Teile aus Schadenskorb pl. deformiert

6.55
26.18
ni.o.

0,

0,
ni.o.
27.93
17.45
87.27
30.55
26.18
43.64
21.82
17.45

-112.73

0.
ni.o.

2009
fLink
Einheit ’ User
mfs B |
mm | & &
boolean & |
boolean | & &
boolean T
boolean | & &
(:] Em O
mm . =
mm I =
mm | & =
mm [ & |
mm N E
mm I =
mm | - & &
mm Il u
mm EEOE
boolean mm
boolean | =%

. 3 erfillt

™ 0 Toleranz

M 4 nicht erfillt
M 0 nicht bewert:



Fini
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