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Company Overview

B Since its foundation in
1993, PROSTEP has
become a leading provider
of turn-key solutions for
engineering processes in /. .
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Integration, data
migration and supply
chain communication for
manufacturers and
suppliers.

B interoperability between
PDM, CAD, ERP, CAE,
BoM and Legacy system
with product structure
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PROSTEP’s shareholder structure

Management  BOSCH

~16% DAIMLERCHRYSLER

PrcLSTEF’
o g ~10%
C|IVIP ~12%

DEe L PHII

VOLKSWAGEN AG

TEVES
IEMENS

NAFEMS 2020 Vision of Engineering Analysis and Simulation



ProSTEP 1ViIP Verein — Worldwide Members

Adam OPEL AG

Agile Software GmbH

Airbus Deutschland GmbH

Alfmeier Préazision AG

Alias Systems

Arvin Meritor Emissions Techn. GmbH
Audi AG

Avamiom GmbH

AVL-List GmbH

Behr GmbH & Ce-:

Berlimer Kreig - ¥~

Bertrandt AG

BMW AG

Borg Warner Turbo Systems GmbH
Brose Fahrzeugteile GmbH & Co. KG
C. Rob. Hammerstein GmbH & Co. KG
CapeWarne Software GmbH

cards Engineering GmbH & Ca. KG
CEFE, FH Augsburg

CENIT AG Systemhaus

CIM-TEAM Techn. Informatik GmbFy
Cimpa GmbH

CoCreate Software GmbH & Co. KG
COMSA. Computer und Software GmbH
CONTACT Software GmbH

Contil TEMIC microelectronic GmbH
CONTINENTAL AG

Continental Teves AG & Co. oHG
Cranfield University

Cross Hiiller

CSC PLOENZKE AG

CSF — Computing Suppliers Federation
DaimlerChrysler AG

Daimler Chrysler Research India PVt. Ltd.
Dassaultt Systéemes

Das virtuelle Fahrzeug, Graz

DDG DraxImeier

DELPHI Deutschland GmbH

Delphi GmbH Mechatronic Systems
Denso Automaotive Deutschland GmbH
Dr. Ing. h.c. F. Porsche AG
El-Selutions

EADS Deutschland GmbH Military Aircraft
EDAG Engineering + Design AG
Edscha AG

Stand: Oktober 2005

em engineering methods AG

EPLAN Software & Serv. GmbH & Ce. KG
EPM Technology

Eurosgep Commagreial

@opsgilipat sejutiong GmibH
F'awecta’lr]:ueanumsqslemq,GmbH
fisefrer autpmetfve systgms;GmbH
Fornd-Werke AG,

FH Fugiwangen, FB Wirtschaftsinformatik
FihG IGDR

FihG IAQ

FhG IPKC

FHS St. Galllem, hrstitut fir Mechatronik und T
Forschungszepitrum Karlsruhe

Il Industry (Users)

B T System Vendors

[ Universities, Associations

Freudenberg, Dichtungs- und Schwingungstechnik KG

FTE Automgtive GmbH

FUBA- Autgmotive GmbH

Fujitsu Simens Computers GmbH
GDX Autemative Rehburg

gedas Dgatsghland GmbH

GETRAG Getrigbe- und Zahnradfabrik
Gigatyonik Minghgh GmbH

Gegdyeay Dunlop Tyres

Hella iKGiHueck & Co.
HengstEtiteryerke Gmbk, & Co. KG
Hewlett PacRard GmbH

Hirschvogel Umformtechnik GmpH
Huf Hiilsbeek & Fiirst GmbH & Caq,. KG
IAV GmbH,—- IG Auto & Verkehr

IBM Busingss Services GmbH

IBM Deutsghiland GmbH

IDS ScheenrfG

ILC PROSTEP GmibH

Inalfa Roof Systems

INA Schaeffler K&

ISE Innomotive Systems Europe GmbH
ISE-Industries GgbH Werk Duisburg
ISE-Industries GmbH Werk Witten

IVMF - Imst, f. Verigstadstekmisle Fogskning
J. Eberspacher GmbH & Co.

JAMA - Japan Automotive Magufacturer Assoc.

Japam Aute Pagts Industies-Association
John Deere Werke Mannpeim

Johnsgn Controls GmbH

KEIPER GmbH + Co. KG

KET Karosserie Entwicklung Thurner
Kiekert AG

Kipters AG

KNORR-BREMSE GmbH

KTH, Waxen Centre

KUKA SchweiBanlagen GmbH

KUKA Weskzeuglray GmbH

Kiister Holding GmbH

Larsem & Toubro Ligpited

Leopold Kostal GmbH & Co. KG
Liebherr Logistk GmbH

Life Cycle Engineers GmbH
LKSaftWWare GmbH

Magna Steyr Fahrzeug AG & Co. KG
Mahle International GrlbH

MAN AG

MAN B&W Diesel AG

MAN Nutzfahrzeuge AG|

MAN Turbomaschinen AG GHH Borgig
Maitrix Ome GmibH

MDT Vision GmbH

Meta Matoren-/Energie-Techik GmbH
Mentar Graphics (Deutschland) GmbH
Medine Europe GmbH

Mantaplast GmbH

MSG Systems AG
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MTU Aeyp Engines GmbH

MTU Frikdrichshafen GmbH
Miindener, Gurmiwerk GmbH
exalaly Gmbly

Nijam UmisxsELtd.

Opem Cascade s. a.

Pargmgster GmbH

PR, GmbH

Pierl GmbH

Pali iniki Wroclawskiej
Parsghe Engineering Services GmbH
Pagiam University of Technology
PROSTEP AG

PROSTEP ITS

PTC GmiaH

Robert Bosch GmbH

Riickgr AG

SAAB,Automobile AB
Sgint-Gebain Sekurit GmbH & Co. KG
SAP AG

$atyzm Computer Services Ltd.
S¢ghia AB

sd & m AG

Seeber GmbH

Siemens AG

Siemens: Business Services
SmartCable e. K.

SMS Schloemann-Siemag AG

Softlaly GnlaH

Stellenbesch University

SupplyOm AG

T-Systems Internationall GmbH
TAKATA-PETRI AG

Tata Engineering & Locomotive Co. Ltd.
Tecnomatix Automat.-systeme GmbH
Hiearem:Sglutions Ltd.

ThyssenKrupp Fahrzeugguss
ThyssenKrnupp Technolegieg AG

TMS Produktionssysteme GmbH

Tower Automotive GmbH & Co. KG
Toyota MotorspegtGmbFt

TRW Automotive Safety Sysfems GmbH & Co. KG
TRW Fahrwerksystgiye GmbH u. Co. KG
TRW Lucas Autgmotive GmbH

TRW Aut@motiye Gmiyki

TU Claustie/*(jyW)

TU Chemnifz (WP)

TU Darmistadit (DIK)

TU Miinciem WB)

Unigraphics Solutions GmbH

Universitat Bortmund, APS

Unilvegsitat Duisburg-Essen

Umilgersitat Karlsruhe - RPK

Unilvgrsidade Metodista de Piracicaba
Unilversitat Paderborn — Rechnerintegr. Produktion
UNET @mity

ynity AG

Yinjversity lpjsbljana — Faculty of Mech. Engineering
Vglkech. Gmibif

Vateo Wischegsysteme GmbH

WA Verljand der Autompobilitneystrie e. V.
VINA: Ventiand deutscherMasch.spnd Anlagenbau
VDO Car-@emmunication Gexmagy &mbH
Visteom Deutschland GmbH

Volkswagen AG

Volkswagen Bordieize GribH

WABCO Fahrzeygbremsen

Webasto AG

Wilhelm Kagiannm GmbH

Witzenmanp GmbH

xPLM Solutjon GmbH & Co. KG

ZF Friedrichighafen AG

ZGDhVe. V.

Zukem GmbH

Simulation



ProStep 1IVIP Organization
Nonprofit, Standards body, Think-tank

|
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About us

Project Groups
CPM Maintenance
Maintenance
CAx Implementor Forum
CPM Implementor Forum
ECAD Implementor Forum
PDM Implementor Forum

Collaborative Requirements
Management (CoRM)

ECAD/MCAD-Collaboration
Engineering Change
Management (ECM)
Internationalization

LOng Term ARchiving - LOTAR

Mechatronic Process
Integration (MP1)

POM User Group

Process Chain Car Electric | AP
212

Secure Product Creation
Processes (5PF)

SimPDM
SOA4PLM®

LOng Term ARchiving - LOTAR

Term

CDecember 2001 till December 2009
Activities

The archiving of product data and making
thi= data available in the event of product
liability litigation poses a challenge - and
not only with regard to regulatory
restraints. The LOTAR project group is
playving a leading role in developing a
standard for the long-term archiving of
digital product data in the asrospace
industry. The objective of the project group 15 to establish methu:u:ls, processes
and a data model for archiving 30D geometry data and product structure
information. In order to establish the results as a standard for the European
aerozpace industry within the ENS200 seriez as quickly as possible, they will
be submitted to the feroSpace and Defence Industries Az=ociation of Europe -

standard is binding for the entire European aerospace industry.

Milestones

Development of the EN9300 zeries:

¥ Basic Parts - EN9300-00x

¥ Common Overview, Reguirements, Fundamentals and Concepts, Methods,
Authentication and Verification, Architecture Framework, Terms and
FReferences
02 2008

F Common Process FParis - ENS300-01x

¥ Overview Data Flow, Data Preparation, Ingest, Archival Storage,
Retrieval, Removal, Test Suits, Audit

[=# Legzl and Business Motivation

[=¢ Technical & IT Background

[ Goals & Benefits

[=F Crganization

[=¢ LOTAR Way of Working

[=# Fundamentals & Processes

[ The LOTAR Standard

[+ Mext Steps

Date

No News in this View

Chairman
Jean-¥ves Delaunay
Airbus 5.A.S.

ProSTEP iViP Contact
Andreas Dotz
andreas.dustzi@prostep.com
Tel.: +49 6151 9287-382

Participants

Airbus Deutschland GmbH
BAE Systems

Dassault Aviation

EADS Deutschland GmbH

MTLU Aero Engines GmbH
Snecma

TranscentData Europe Limited


http://www.prostep.org/

We are guided by Open Standards
uﬁ ‘ @Desﬁgn

Besign of
'E'|:|‘=I— parts and
— assemblies

N Part lists,
Bill-of-Material

’ % Production planning

Kinematics and
robotic simulation

Manufacturing

7N

Tools and \
development N \

of method plan
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Application and Integration of
Digital Simulation Software today

 CAE today is increasingly used for initial design,
simulation, verification, certification, etc.

— Including static, (fatigue) strength and vibration analysis,
CFD, dynamic systems, plastic deformations (crash), ...

— systems engineering, CAD, CAE, CAT, CAM
— MDO, multi physics

e However ...

— there is no common database that integrates the various
digital simulation tools

— Just using PDM for CAE can’t satisfy simulation specific
requirements N
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Introduction

 Methods to manage CAD data and processes (PDM) are well
established in todays industries

« Consequently these concepts could also be adapted for simulation and
test. There are mainly two options:

— adopting PDM systems with regards to requirements of the analysis domain
— implementing simulation data management (SDM) tools

 The use of different data management tools across domains creates
challenges regarding security, ownership, dependency and traceability

o Surveys like the NAFEMS FENet project show the importance of
Integration aspects, but also their undervalued representation on system
level

N
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Top Issues in the CAD/CAE Integration
Domain (as identified by FENet)

« Missing Integration of tools for structural analysis and life cycle
analysis

— geometry, loads, material property databases, ...

* Lack of integration of engineering analysis into design and
development processes

« Use of incompatible legacy models and data
— Need for improved data consistency
— Missing use of standards like OMG PLM Services

e |nsufficient CAE-to-CAD modification feedback

NAFEMS 2020 Visior: Ui Englieeiing Anslysis and Simulation



Enterprise Application Integration
for Technical Product Data — Current Situation

« Design integration over different locations

Location %
N Meta information
e , € o exchanged between
P ; | PDM systems, but
| ! Design always remains
' , Information within the design
. ; ! domain
s @ ——org A — scope stays
’ : | Nﬂ unchanged
; !
| : One major type of
] :@ | design tool: the
> v ! “CAD system” —
B high information
Qcosrion: _ content overlap
Design Engineering
Scope N
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Enterprise Application Integration
for Technical Product Data — A new Situation
 Integration over different domains and semantic

Location 4 Common
Product
Information
Q
@ e
0 Engineering
Siimulation —\
Testing_
o
Q@
w
Product
Information
// ____________ \\
1K e e,
> | 2 © 7 A complete
/
Mmoo T . new level of
Q Simulation Tool x C O m p I eX | ty '
Engineering g . .
Design Simulation Testing Engineering
Scope N
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The 4 Challenges of Simulation Data
Management

e Maintain product
context for CAE
information

« Make CAE
information referable

Desjgn

of CAE information
= with other domains

D!DDM Va CAE Infor+ Manage CAE

information during

’) « Keep inter-relations

< —

the product lifecycle
/ N
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Enterprise Scalability requirements
Indicate using an integration platform

Typical custom developed A standards based integration
point-to-point connectors are platform allows
Unmanageable

Enterprise Scalability

“Exchange of information “Exchange of information
without standard interface with a standard ilnterfacem

NAFEMS 2020 Vision of Engineering Analysis and Simulation



ISO 10303, Application Protocols

Application
Protocol Content

201 Explicit Draughting
202 Associative Draughting
203 Configuration Controlled 3D Designs of mechanical parts and assemblies
204 Mechnical Design using Boundry Representations
205 Mechnical Design using Surface Representations
207 Sheet Metal Die Planning and Design
208 Life Cycle Product Change Process
209 Composite & Metallic Analysis & Related Design
210 Elecetronic Assembly, Interconnect and Packaging Design
212 Electrotechnical Design and Installation
213 Numerical Control (NC) Process Plans for Machined Parts
214 Core Data for Automotive Mechanical Design Processes
215 Ship Arrangement
216 Ship Moulded Forms
217 Ship Piping
218 Ship Structures
220 PCA Process Planning
221 Functional Data and their Schematic Representation for Process Plant
222 Design to Manufacturing for Composite Structures
223 Exchange of Design and Manufacturing Product Information for Cast Parts
224 Mechanical Product Definition for Process Planning using Machining Features
225 Building Elements using Explicit Shape Representation
226 Ship Mechanical Systems
227 Plant Spatial Representation
231 Process Design and Process Soecification for Major Equipment
232 Technical Data Packaging Core Information and Exchange N
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OMG PLM Services
The Standard for all PDM related Data

Administrative Data Documents

Name ' Model
name=.. | Properties odels
Version = ...
Creator = ... Assembly_definition
Date = ... - assembly_type : String[0..1]
Weight = ...
COG=... ‘
Location = ...
Rutation = ., Design_discipline_item_definition I i
ol — L _Item_ . . tem_instance
Material = ... (from Part_identification) - e id : String
I - id : String 0..*
+related | 1
0..* | +ltem_definition_instance_relationship
Item_definition_instance_relationship
Assembly_component_relationship +placement  0..1 Q

Transformation_select

_‘ (from Shape_definition_an...)

Next_higher_assembly

BoM S
Configuration N
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OMG PLM Services
A Standard based on Standards

Verband der
Automobilindustrie

OMG PLM Services VDA

OMG UML C XMLIECIS DI -

independent
OMG MDA specification of
— Data
STEP PDTnet PDM Enablers — Operations
AP214 « Usage of accepted
standards like
— XML Sch
OMG PLM Services provides a optimal schema B WSDLC =ma

for generic business objects
to integrate PDM Systems in a SOA
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CAD - CAE Integration using
OpenPDM®

Design Workflow Simulation Workflow

Verjfication m‘ \Qiscretization Discretization Perspective
MRS o CAE ;o Geometrie N

7S
£ N scnstain

iscreyf fesult \crete Constrail

Design S \ 4 &f, T\ 2

liscrete Kinemati

%‘ A, Constraint
5. / nents
o E .
\\‘/,Q ( “+definitiong “
b ',
N

Skmulation Fre,

| Discrete Load

+loads

Result Set
.

estiliN

|
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CAD - CAE Integration Use Cases

 Browsing PDM system(s) and export of metadata, structure and
geometry, considering version information, last_modified,
configuration and effectivities

« Structural data filtering for CAE relevance

* Import of structure/metadata and CAD models into the Simulation Data
Management (SDM) system

« EXxport of analysis results from SDM and import into the PDM system

e Establish links between PDM and CAE
— To make metadata, models and simulation results referable
— ldentify delta and update SDM system with changes on PDM side

N
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OpenPDM® Basic Architecture

" & Project specific
: I process

Standard
WebServices

upenPDM WebServices

| - Connectivity
OWDM OpenPDM Base "Out of the Box™ |

2nenPDM PDM Connector Layer

Native API Calls
+ data mapping

existing system
topography

CAD Data Structure Simulation Data Structufg:
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OpenPDM® - ONE solution for
iInternal and external integration projects

CAE CATIA WeB- CAD- DMU
V4/5 CLIENTS VIEWER TooLs
XML
SMARAGD :) WE'IJSI.'I'I'IEI'E SDHWHTE C INTERFACE
T
A N
Pt ==ONLINE / OFFLINE-INTEGRATION
e | ® LEGACY
PRISMA r-\) 0 q ; | & D M C SYSTEMS
& | STEP )
— }
XML ‘

3
U
%

¥ MAPPING

- |00 0.0 0.0

WINDCHILL
AciLe | SmarTeam | eMATRIX | ENOVIAwmwl ooy~ | Team- 1 MySAR/
A | Pro/INTRALINK] CENTER PLM
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PDM CAE Integration by using
OpenPDM®
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Avalilable Technolgy is being used today.

SIEMENS CAD) - PDII

| Coupling

T=SER

DELPHI

2D BentelteRry @D
.. \=Jebasto
* ISE

Feel the drive
I =

lifierng) . 7~ QEM: and|
InteqrationyPlatrom % AIRBUS Panitnenbridge,

N
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Enterprise-wide Integration at Ford

VOLVO

Central
Tnansl!aﬁon
oo ciusior > AT, S

Rrework Trans|ator

I Brework Jransiator.
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Volkswagen
e2e-Integration platform

OP n\PDM ... PROSTEP is a strategic consulting- and development-
- services partner for for further development and web-based
integration of VW Group standard solutions like HyperKVS und
TI-Syncro..."" Dr. Trac Tang, Director Engineering IT

VOLKSWAGEN AG

http://www.volkswagen.com/

The Volkswagen Group with its
headquarters in Wolfsburg is one
of the world’s leading automobile
manufacturers and the largest
car producer in Europe.
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OpenPDM® usage at Eaton

Results
Op nPDM Use of OpenPDM® at Eaton:

Use Case: Data Migration of ProE CA Data
Source System: Product Center
Target System: Matrix (incl. Pro/E Integration)
61,042 Data Packages

E ‘T. N (each incl. 1 Meta File + 1 Pro/E Documents)

- 55 GByte of Pro/E CA Data imported to Matrix
. 196,000 Pro/E Objects created in Matrix

h tt p . //WWW . eat 25,000+ Matrix Parts created

on.co m/ 80 Hours to perform the Data Migration
15 Failed Packages which needed manual Interaction

N
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TESLA Engineering Integration

ILHI

‘T TESLA MOTORS

 Tesla designs High Performance Electric Cars using
a heterogeneous engineering infrastructure

« SAP (ERP) and Arena (small PDM) are integrated
via OpenDPM

e WWw.teslamotors.com
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DMU Integration
at Airbus Deutschland

PDM/CAD Data
hange

Data Quality Assurance [

— _— e e

Product Structure
' In;egratio_n

- —a

Manufacturing DMU Review Support
Clash Detection

Configuration Management
Support
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http://opendxm.prostep.de/

PROSTEP Partnerships
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IBM Partnership

Service oriented architecture
To support your business objectives

Intelligent solutions that put SOA to work for automotive
and aerospace companies.

|

\
Companies in the autornotive and An S0A solution lets you creale a Because OpenPDM software is based
aerospace industries must develop common platform on open standards, it can be deployed
highly complex products with awide IBM and IBEM Business Partner inan S0A and is compatible with the
variety of varzions. Developing theze PROSTER arewarking togethar to offer latest genaration of business-process

products iz a collaborative tack that a sarvice oriented architectura (S0A) - automation software, such az [BM
demands a high level of communication.  based solution. Now, companies in the WebSphere Process Server.
automotive and asrospace industries

NAFEMS 2020 Vision of Engineering Analysis and Simulation




IBM and PROSTEP - PDIF

]
KK

2007 Solutions - PDIF

The Product Development Integration Framework

PLM Business Process
Use Cases

PDIF

vt :-'w'w\k‘ IBM SOA
L= l&.‘".:‘é Qﬂ:\) Reference
i : | _—, Architecture
phere W I I Rational §
. -\ o = "'.
et
b —

MSC A Software PRASTLEP ﬁ;’ PLM ISV

Partners

sy @ENGINEOUS  CENTRIC ag] e

«!s innovation
“I* that
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SimManager “Enterprise Connect”

Powered by OpenPDM

SimManager Fedevated Dataldbase(s)
- Ij F| 1714086 _WPM_User_pp.xml @M_PDTnet.xml [El-5
R0 /i che GM_PDTnet - Team
Mfc_-_SimDes-Ul'.er' | : im::z i N u?f eParimé 7 Center
| =i SlmManager R3: ke uGs
Ebaba VpPart - / Id i ----- : g
E|; WEFSIL Mame | -
— . Basic Use Case oot |-
imXpert i ——— Item_version ||
; configHandlers R\O\\ //‘ UniqueId ;
_: *On Demand Pull of Product Structure
=i and CAD from PDM to SimManager o l---ri
+-m =Docijrment [
: k. lnlggn w=ly WindChlll
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PROSTEP — Dassault Partnership

Federated eBOM for ENOVIA MatrixOne

Target Use Cases:

1. User queries for parts L ]

across the enterpriseto add to | =~ "1 : : : ‘
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Synergy: Ford Supplier Integration

SIEMENS

Customer-Supplier Data Exchange

Exchange Manager

UGS Synergy™ includes the Exchange Manager powered e
Finally, a New JT Based, Asynchronous Data Sharing Program by PROSTEP™, which enables suppliers to pull the

specific design contexd from fheir customers managed b
& suppliers local ;

Experience the future and touch it now. . de available to the entire s
UGS PLM Software, in collaboration with HP, Tarrget Use Cases: iliverable is just as s
complete change in the way the automaotive in . . =)
design and manufacturing. UGS Synergy™ pi . Imeglratlion Ford C3PNG with ¢
levels of the supply chain with a single optimi L

i ina i i - z mized design
design and manufacturing infarmation. Supplluets TCe 10 and hngher i datgmanagement _ = :
With UGS Synergy™ suppliers can now setu . . . Suppliers product
management (FLK) environment and leverag SynChirOIﬂiliZath(DIﬂ Of metadata, At nomenclature, and i &
Enterprige_ processes together with a - :

_ product structure and geometry |®ron desian system.
& |everage your overall size and marshal

¢ Easily and securely share information a ! Geameﬁw tlransfer USiilﬂg JT

teams
o Develop product development best prag
« Optimizing your expertise and business

o]

Makes Ford and Suppliers independent
A1 Livore from: their CATIA and TC Release

UGS Synergy™ leverages JT which has eme
standard for 20 visual collaboration in the auf
industry. Both OEMs and suppliers alike use JTIRHS
native format for many of their downstream applications
from purchasing to manufacturing. It's smaller in file size
and protects intellectual propery. (Select image to
enlarge)
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Ask us about ....

Integration of Simulation and Computation in PDM

Engineering Magazin

Information Exchange
and Know-how Protection

{ - v—— =0 Innovations
against
Product Piracy

WHITE PAPER

SimPDM | -
Integration of Simulation and Computation ProSTEP ,;N:‘ \
in a PDM Environmen t livie =t
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Regional Summit
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