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Introduction

DAIMLERCHRYSLER

DEV means Digital Engineering
Visualization

Digital Engineering Visualization is the
ability to view, interrogate and markup
engineering data, allowing non-CAD users
access to 2D and 3D graphical engineering data.
This can be accomplished across the extended
enterprise without requiring users to learn
complicated CAD software programs.

Most Visualization tools are CAD independent
and allow users to view data originally created
in different CAD systems.
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Trend: Who is the master to make
decisions in the automotive industry?

past today future
physical model cap )

] Y

(Digital Engineering Visualization)

clay models + CAD model + 3D annotated
manual drawings 2D drawing model

(Source: VDA/ AIAG/ JAMA / GALIA/ SASIG in 5/2004)
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Advantages Digital Engineering
Visualization

m Low cost

m Easy to use

m Enables non-CAD users to perform
functionscurrently only performed by CAD
operators

m Mobility using portable DEV formats
on laptops

m Common tool for viewing multi-CAx  data
type

m Ability to view large assemblies

m Better collaboration, earlier input

® Reduction and/or elimination of drawings
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Examples for Visualization tools used

at DC: VisBasic and VisView Pro PMI
(based on JT Format)

VisBasic, eVis

m |lowend viewer based on PLM Vis
(http://www.eds.com/products/plm/plm_vis/index.shtml)

m uses client installation (java application;
no automatic download)

m features:

m 3D navigation
m structure view
g g VisView Pro PMI
m Sectioning

m measurement

m standard product

m satisfies 3DMaster
requirements
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Introduction DAIMLERCHRYSLER

Result JT Open consortium: JT2Go

JT2Go
m lowend viewer for JT files (PLMXML) & |

WWw.[t2g0.ugs.com

m free download and usage

m features:
m 3D navigation
m structure view
m Printing
m sectioning (for JT Open members)
m measurement (for JT Open members)
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Potential Digital Engineering
Visualization

10000

5000

1000

Data Creators

Engineering

Quelle: AIAG

/

Data Consur@r

Digital
Engineering

Yisualization

rod Engineers, CAD, Program Manager,
Release Activities, Manufacturing.
Engineering Tool Design,
Manufacturing Planning,
Feasibility,Assembl
Engineering, Plant
Layout Quality Control,
Purchasing
arketing, Sales & Advertising,Cost
Fstimating, Resident Engineer (Custo mer

S

Liaison),Service
@tion /

Business Activity Timeline \
Definition & Planning Product & Process Verification |
Product/Process Design & Development Production
Product Engineers Visualization Tools
caAD Netive GAD with limited Visualization
Program Manager Visualization Tools
Release Activities Visualization Tools
Manufacturing. Engineering Visualization Tools
Tool Design | Visualization & CAD tools
Manufacturing Planning | Visualization Tools
Feasibility | Visualization Tools
Assebly Enginesring | Visualization Tools
Plant Layout | Visualization Tools & Low end CAD
Quality Cortrol | Visualization & CMM Todls
Purchasing | Visualization Tools
Marketing, Sales & Advertising Visualization Tools
Cost Estimating | Visualization Tools
Resident Engineer (Customer | Visualization Tools
Liaison)
Senvice | Visualization Tools
llustration | Visualization Tools & Low end CAD
Suppliers | Native or Local Tools & Visualization

30-70% of all today's CAD jobs along the process chain could work with DEV Tools!
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Potential DEV in Automotive
Process Chains

Engineering 11
1 2 3 4 5 Quality-
5 assurence
Construction DAl . P‘t)c umer:’ Prototyping Chanage
(internal/ Packaging allon an Management
external) Simula reieas
ogisti
Production Planning
p = : :
Potential ° BEMI- Production-§ Plant visua-
for DEV a construc- B and plant- J lization and
g tion planing -simulation

Potential: DEV is the future technology to support the process
¥ network in the automotive product development
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Scope of EngineeringPortal

WEB Access to DCX Engineering Product Data
‘ 2 Used across DaimlerChrysler and Suppliers
2 |nformation Access & Data Download
» Independent of location

. ,}“ | / DC Suppllers - _r o
DCPlants ' » _qc Aﬂiéﬁés

'
‘_,_,.--jf

Two baSic rOIes: i .- DCC+I!>JCSS?II;ISIiance ,
0 0 0 L + Suppliers 5000
a)data visualization  + . —
b) data access/exchange ol . -
2000 2001 2002 2003 2004 ..
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Access over DaimlerChrysler

Supplier Portal

PORTAI.

The EngineeringPortal
provides access to the
different EDM/PDM
related databases and
applications at DCX for
employees and suppliers
independent  of  their
locations.

Logistics
Procurement Production
Quality After

Englneerlng Sales

Engineering

Supplier Portal

Engineering Supplier
Supplier

Forwarding
Agencies

» The EngineeringPortal is the Single Point of Access to DCX Engineering Data

Dr. Reinhold Klass, DaimlerChrysler AG
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Examples EngineeringPortal

EngineeringPortal
DaimlerChrysler

Goal: ]

- " 5ic Components:
The EngineeringPortal is a h 1
web-based application NGINEERING m Data access

multiple data stored in

. . to global EDM data by using web
which enaples the integra- PomL technologies (DCX-wide and for
ted and simple access to suppliers)

different EDM relevant
systems.

m Visualization
of 2D- and 3D geometries by
web-based viewing tools (Vis
View Pro, ZGVIEW...)

m Single Login and
personalization
Access to various applications
with one login (CD-UserID)

m Data exchange
STEP-based data exchange
between different EDM systems.
Usage of tools for online collabo-
ration with development partners.

i[-45l009 ¢ B|eHUE [
Y L
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Examples EngineeringPortal & Visualization
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EngineeringPortal

DaimlerChrysler Stuttgart

@i ¥is Mockup - [FTA_Schulung_Uebung_62_Hauptboden_Muster.jt]

@ File Edit Yiew MNavigation Actions Tools PMI  ‘Web Window Help
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HighEnd
visualization

VisView Pro

PMI (EDS)
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Visualization of CAD including PMI
(Production Manufacturing Information)

m All product information are available in the 3D model (3D-Master) and are
linked with manufacturing information (digital plant)

m Drawings are omitted = necessity to visualize the 3D model

features j\

jig and
fixture
concept

FTA: Functional
Tolerances &
Annotations

/f master dataj

\Ehybrid models:|

Dr. Reinhold Klass, DaimlerChrysler AG 15
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atis JT? ENGINEERING
et PORTAL

JT is a 3D Visualization Format for CAD Data (today owned by UGS, published 2007)

Exact Geometry (NURBS)

Exact mathematical representation of
surfaces and solids

Tessellated Data

sLevels of Detail* (LOD) for performant
Visualization

e.g. welding points,
FD&T,...

Production Manufactoring Information

16
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Typical current Use cases EngineeringPortal

DAIMLERCHRYSLER

JT usage EngineeringPortal

£
L e o

e )
DRtk MY ®ASO4T @ Tiese0 XV 2

Production / 38%

Planning/ QM
Engineering 32 %
After sales 20%

Procurement 10%

PO

NGINEERIN

i

# number of Visviewclients

worldwide
Plant VisView-Clients 2006

00 75
06 40
10 490
19 234
30 20
34 66
37 61

50 455
54 182
59 262
65 163
66 180
67 128
68 14
138 275
155 10
175 7

Total:

2482

» used in > 20 plants worldwide, started from EIM + Smaragd (since 10/2005)

Dr. Reinhold Klass, DaimlerChrysler AG
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JT usage EngineeringPortal

# active, different User # function “visualize”
(minimun one Visualization / Month) (user hits button “visualize” per month)
1600 - max. 1360 max. 21043
29000 -

1400

A ety

1200 + 20000
v A /\./\/\/
1000 r*’/\/\r - .

AV
i 10000

400 5000

200 2006

2006 I:I I I I I I I I I I I
|:| 1 I 1 1 1 1 I 1 I I 1

$ P P & H P cﬁi N
05"{(@ .;,Q n «}‘:l}ﬁ 05“({@%?52 W
only EngP-User (Server Stuttgart + Tuscaloosa); addytionally Visualization by the
»~omaragd-Way“
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Central Provision of JT Data —
A Key Success Factor

Common EDM System DC JI KiSitiE
e translation after Check In of CATV

V4 /V5 model

e >200.000 older V4 /V5 models ‘/
translated in 08/2005

e >450.000 JT files stored (05/2006)

L N

E

Access Access Smaragd - Access Access Virtual
EngineeringPortal Client SWAN Reality
(SMD-DL)
PLMXML

w IC:IDO

» JT data is stored in the EDM system Smaragd accessible for all use cases.

Dr. Reinhold Klass, DaimlerChrysler AG 19




Examples EngineeringPortal & Visualization
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CATIA V5 R14 — AddIn:
Save Document As ... (JT etc.)

-Catfile
[Outfile path:  [D:\tmg =i
OutFormat; I m E|

I
Immumm T

Document —apeninventor
@ whole docu ;FTTL
e ) a0 7 e B |[:] selected priSTEP-APZ 14 . |
T - More options ;P:FE Defaulks
s . COMJFON YersiGeoList
«« i - - Systems:- [Broe] s mun

Dr. Reinhold Klass, DaimlerChrysler AG

Allows the translation
from CATIA to:

Engineering
Visualization

n JT
» PLMXML

Virtual Reality /
Digital Factory
= Openlnventor

= VRML

= STL

Data Exchange
=« STEP AP214
= VDAFS

= BIF

s GeolList
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Examples EngineeringPortal & Visualization

DAIMLERCHRYSLER

Visualization with the EngP

for Suppliers

m Search for part or assembly in the EDM-InfoManager
m Start the visualization of the part or assembly with JT based Viewers

2 EngineeringPortal - Microsoft Internet Explorer provided by DaimlerChrysler

Datei Bearbeiten dnsicht Faverken Extras 2

Q- @ [X) B ] Pswten Jprovenen @reten @ (3
)

v B3 wechsenzu  Liks

Adresse | dainlechy
¥ Search ¥ Stenep PPt P oot el [Dewtsch -

DAIMLERCHRYSLER

ENaINEERING

abins Farth in EDNI

I vis View Professional - [A2032602300_0001.001_7B GETRIEBE. jt]
©f Dotei Bearbeiten Ansicht Nlavigation ARtionen Extras Web Fenster Hilfe

& 'm || o | &k
QOGP 1

visualization

132602300_0001,001 7B GETRIEEE.
2032502300, 7B_GETRIEEE.

AD0399001 12, NSG_SCHRALBE_RW_GANG_
2032620102, NSiG_ANTRIEBSWELLE

20326 10003, DECKEL_NSts_730__UND_RE
2032620245, NSG_GW_FLANSCH_LKR_100_
A203260090, NSG_EWTRALE_SCHALTU/ELLI
HATZ032541408. Nia_ENTLLEFTUNG_KUPPLUN
HATZ052600011 7B_GETRIEBEGEHAELISE_VO_
AZ032620705, NSG_HALPTWELLE 230 Y_LI
AZ03S#50706, 15G_RUECKFAHRLICHTSCHAL
[Az0a6 10001 KUPPLUMGSGEHAELISE_SG_230_R_3D000101KKYEEBHOREDOD

&] javascriptiselect(0,0); ) & Lokales Intranet
-

‘ smaragd expansiontye: [& [ ‘§| &/ ‘ Part data: 5| mal eos| ‘ [ Smaragd: Geometie-Master { SNR AZ132602300%
[Smaragd v/ [ Master/ SNR v| No. [A2032802300% | Name: | i) scarch |
~
Qy A0TE02300" PartiAssembly E
EJ 4} A032602300 78 GETRIEBE
E
48} AD39900112 [0001.001][ZGS | SCHRAUBE MIT INN| - Part Number A2032602300
4§ A2032600909 (0001001 [[ZGS | LU SCHALTUNG (INT U“'"E"”a‘“'e Essiﬁ‘EBE
§ AQD32B10003 (0003 001 [Z6S | GETRIEBEGEHAEY | 502"
4 A2032620102 [0003.001[Z6S | ANTRIEBSWELLE M| Releas state At
& AON32620245 [0002.001J[ZGS | GELENKFLANSCH /| Change Description DMU-ModellZB Getriebe
& AON32520705 [0002.001J[ZGS | HAUPTWELLE Change Nurber
% ACD5450206 (0001 001265 | RUECKFAHRSCHAL| croator Name: Ludger Scheper --CLOSED-- Created by:xeds21 Depariment
& HAT2I132541408 (1001 001][ZGS ] LU AUSRUECKEF AR e MU
i [ lzes] Greation Date 1998008107-11:1125
48 HAT2032600011 (0001 001[[Z6S ] Z8 GETRIEBEGE | project P.203
Eng. startdate
Rel. start date
Information
Order Number
Frozen? -
Owner v_P_203
CurrentWarkflaw
Drawing checker
‘ 3| s .
[Visviewer v| [None v |[opennewview  v| | [Listof apertures (3D-Master) | | [Dialog
{ras |

For the external visualization over the EngineeringPortal access rights

have been agreed by DaimlerChrysler!

Dr. Reinhold Klass, DaimlerChrysler AG
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SWAN
Data Exchange backbone

\ DaimlerChrysler
=)
Clients: Internet
SWAN X711

SWAN web OFTP
SWAN batch

(0 SWAN integration

Internet
+OFTP

SWAN Data exchange:
« Complete CAD Data Exchange DC - Suppliers
« SWAN used DCX wide (Fuso, FTL, CG,..)
* Integrated with EngPortal (SWANdirect)
+ Access to PDM data and information
+ Batch processes
« Data Exchange/ Dataconversion in
a) Native Formats
b) Neutral Format (e.g. STEP)
c) JT Format

Dr. Reinhold Klass, DaimlerChrysler AG, ITP/DE

Supplier

SWAN xs

SWANX71
SWANweb
SWANbatch

SWAN direct

CATIA —®

SWANintegration
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JT Data Exchange with Suppliers

DaimlerChrysler
Sm \

N

Use Cases, e.q:

B rovxve

B
.i JT data

m 3D information for offer invitation process
m part supplier needs only visualization information know-how protection (no

CATIA V5 parametrization)

» JT data exchange saves costs, if visualization information is sufficient.

Dr. Reinhold Klass, DaimlerChrysler AG
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Pilot project DaimlerChrysler —
DELPHI: Exchange of jt/plmxmi

DC: Export of structure (STEP or plmxml) and geometry
(jt) from Smaragd (complete assembly information)

v
DELPHI: Decision which data is needed as CATIA native

—~———

DC: Export of structure (STEP) and geometry as CATIA
native for sub-assemblies

o
=
©
c
Q
O
7
Q
O
c
©
L
O
>
LLl

DAIMLERCHRYSLER

[ ———
. e

* plmxml-file
* jt-files

Field of application for
jt + plmxml at DELPHI:
- acquisition

- design

- packaging

D<L.PHI
iMAN

wpd )
. £ i b 11 £554000-A1 GL6800387 LU IF upper LHD (EBQM)
41 O < =y o & 18114567M00-A1 GAGE003E7 Spruahaut IT ob LL (EBCOM) =1 F
o R Qo & 0101 584/000-1ISOCYMAT - Material F
------ Py : E & 0M101585000-POLYOL - Material F
Q) [ = '1I,|H'j.-'.-'.-'-1.ll,'ll,'llil-.ﬂ.lI:-Il;EIZl,‘:Z-ZH.:' Subassembly upr (EBOM) x1 F

+ STEP CC6
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' 18114321000-A1B4EE003E8T Retainer IF upr LHD (EBOLF
o OM1 0161 H000-Plastic Malerial - PPGF 30% F
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& 1811432500081 G4EE003ET Melal Insert LHD x 1

. CATIA 2D/3D P VBV 1B 20000-A1 BABEO03ET Misl DIN 6791 2 8
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W OAA A
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45 SASIG

Standards and Organizations “ strategic automotive product
<\ data standards industry group

SASIG Mission:
Ensure Global Collaboration in the Automotive Industry
VD A Verband der 8 @pFITE
= | Automobilindustrie SWEDEN

Manufacturer’s Association

AiAG JAPIA
SASIG

Strategic Automotive Product Data
Standards Industry Group

(g -
[@ GALIA Japan Automobile

Parts Industries Association

Dr. R. Klass, DaimlerChrysler Strategic Automotive product data Standards Industry Group



Standards and Organizations
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Example Usage SASIG Results at DC:

STEP strategy

STEP

Dataexchange

System zum / powered

by SASIG |

weltweiten
Austausch von
Nutzdaten

*
L]

L

DaimlerChrysler

.
.
Y

;
(4

PDM Syst
GIS/Smar

SAM
STEP
Assembly
Manager

L 4
selgttion
o

e
o
‘\‘
'y ®

.0

®
*

Supplier

.
e®
*
‘0
*

PDi/l Syst

¥
@
oy

conversion
4—

Slwmi‘f

&
L4
L4
L]
4

-
Model 1] |Model 2

Dr. Reinhold Klass, DaimlerChrysler AG
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package

AP214 '
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SASIG Digital Engineering Visualization Workgroup

Today: Future:
2D Drawing 3D Annotated Model
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Strategic Initiatives and
DEV working groups (1/2)

JT Open Initiative “uves " .. community of users, software vendors, and interested
MRB + TRB parties; ... open distribution of JT technology to be able to
www.jtopen.com exchange 3D data for the purposes of visualization,

collaboration and data-sharing."

Members: UGS PLM, Ford, Renault, General Motors, DaimlerChrysler, Boeing, Caterpilar, PTC, Actify,...

SASIG Working Group “establish globally accepted practices, guidelines,

"Digital Engineering technologies and standards that facilitate implementation

Visualization,, (DEV) of Digital Engineering Visualization, enabling collaboration
www.SASIG.com within or between OEM's and suppliers”

isteon, DaimlerChrysler, Renault...

Members: Honda, Siemens VDO, Delphi,

SASIG DEV is independent of special
Viewer or format vendors

Dr. Reinhold Klass, DaimlerChrysler AG 29
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Strategic initiatives and
jt working groups (2/2)

JT User Group, ,exchange of know how, improve data exchange between
Germany OEMs & suppliers, common epresentation to the software
vendor"

Members: Bosch, Siemens, Delphi, Johnson Controls, DaimlerChrysler, ...

ProSTEP iViP Vereins- Main Focus: Define the Standard way to exchange

Projektgruppe Digital Englneering Visualization Data

"Collaborative Product VDA | Vebmnder

Visualization“ = uujrno ilindustrie
GELSTEP

Lead: Prof. Anderl (DIK) ‘iViP

Members: BMW, Bosch, DaimlerChrysler, Delphi, Keiper, Siemens, Audi,
Behr, Continental Teves, Ford, Opel, Visteon, VW und Airbus

Dr. Reinhold Klass, DaimlerChrysler AG 30
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Results of cooperation in international
organisations (1/2)

Goal: Support + optimize international collaboration beween Automotive
OEMs and suppliers concerning CAD/PDM/EDM
VDA/AIAG/GALIA/
Jama, OdetteSweden... ODETTE SASIG
national <> curopean <=r=» nternational
STEP AP214 j
Standardization starting
STEP Usage unknown
PDQ (Product data ;
Qualisy) National
A
ENGDAT/
ENGPART Furopean \‘\/
PDM unknown
Recommendation f years
. . : . ago

Digital Engineering unknown
Vigualizatlgon TDEV =

company
ECM specific _—

Dr. Reinhold Klass, DaimlerChrysler AG
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Results of cooperation in international
organisations (2/2)

Goal: Support + optimize international collaboration beween Automotive
OEMs and suppliers concerning CAD/PDM/EDM
VDA/AIAG/GALIA/
Jama, OdetteSweden... ODETTE SASIG
national <> curopean <=r=» nternational

STEP AP214 ‘/
Standardization : .
STEP Usage v ( today W
PDQ_iProduct data : —
Quality) V4
ENGDAT/ | ' —
ENGPART (v) =)

| |
PDM
Recommendation \/
Digital Engineering .
Visualization - DEV 7 work =) (= mlin
ECM in work L I >

Dr. Reinhold Klass, DaimlerChrysler AG
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Experiences and Trends in DEV
(Digital Engineering Visualization)

1. Visualization is more than nice 3D pictures, it is the new way to define
products (Digital Engineering Visualization)

2. DEV makes CAD Collaboration easier

3. Standards and international WGs are slow, but they bring the experts
together and are key enablers for global collaboration

4. JT is on the way to become an open standard for DEV
5. JT -> 3D PDF translators will play a key role to document and spread

3D DEV results

Engineering Enterprise

6. Collaboration marketplaces are still small, but growing.
7. Sundown UNIX

Dr. Reinhold Klass, DaimlerChrysler AG 34
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Thank you for
your attention!

Dr. Reinhold Klass
SWAN, STEP and EngPortal at DC
Data Management/EDM (EP/QIE)
+49 (0) 7031 90-79595
reinhold.klass@daimlerchrysler.com

Dr. Reinhold Klass, DaimlerChrysler AG 35
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STEP is the DC strategy for the
exchange of structured data and used STEP

productively ! Dataexchange

m Exchange of structured data is crucial
for DC development processes

m STEP proved to be reliable for the
exchange of structured data

s m Challenges occur due to differences in
& \ methodology/organization mainly -
. < solutions have been developed by DC
'\‘ and its partners

Key Results:

DC saves time and money !

Example:
Dataexchange big assembly (Engine) Smaragd - VPM

Manual: 1 Week STEP:1h

STEP g,

Dr. Reinhold Klass, DaimlerChrysler AG, ITP/DE 36
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SAM — STEP Assembly Manager STEP

Dataexchange

What is SAM?

SAM (STEP Assembly Manager) is a tool for the administration
and handling of assemblies in the respective CATIA
environment of the development partner.

Why SAM?

WW\/ Suppliers can import, process and export Smaragd-Assemblies in
their CATIA V4/V5 environment.

SAM Community:

M MAGNA STEYR
= Common project of DaimlerChrysler, Renault and MAGNA ot valussmore e
Steyr Fahrzeugtechnik RENAULT
= T-Systems and PDTec are development partners DAIMLERCHRYSLER
= SAM development is completely funded by OEMs
= SAM is available for suppliers for a service fee of € 690,- € [+ - Systems: FUIF_.'E

b i

Dr. Reinhold Klass, DaimlerChrysler AG 37




