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By 2015, suppliers will have taken over large parts of R&D 
and production from the automotive OEMSand production from the automotive OEMS

Production Research / Development

22%

Total

35% 24%35%
22%

41%
OEM

70%

65%
76%

65%

78%

59%

30%

59%
Supplier

Source:
A.T. Kearney, 
Center of 
Automotive 
ResearchResearch
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Besides EDI, OEM portals dominate B2B collaboration in 
the automotive industrythe automotive industry

OEMs intensify electronic 
ll b ti i li

Audi QTS
collaboration using supplier 
portals:

• OEM X: 116 applications
OEM Y 130 000 l

Ford Supplier Network

BMW Zulieferer
DaimlerChrysler

• OEM Y: 130.000 external users 
(suppliers only) 

GM/Opel Supply Power
…

Suppliers are forced to use OEM 
portals:

• Supplier A
- 29 portals with 250-320 

applications
- 440 users, 5 administrators

• Supplier B

Suppliers

System

• Monitors several portals
Collects information  
und enters it in the 
supplier system • Supplier B 

- 34 portals
- 550 h/year for monitoring 6 

portals in sales & logisticsEmployee

System supplier system 
• collects internal 

information and enters it 
on the portal 
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The Interoperability Challenge

OEMOEMZuliefererZuliefererSupplier OEM
Changing business and sourcing models

Multiple cooperation models
with different levels of integrationwith different levels of integration

Increasing intensity of electronic collaboration
Product Development

Supply Chain

Different process models and terminologies 
to which business partners have to adapt

Supply Chain
Service

Quality Management
Finance Chain

to which business partners have to adapt

Numerous point-to-point connections

P t l

Mainly human-machine interaction (portals)
Complexity and costs of integration projects

Portal
EDI
XML
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Project Background – SOA for Automotive

Increase interoperability (m:n instead of 1:1)
L SOA t d W b S i fSOA SOA SOA SOA Leverage SOA concepts and Web Services for  
implementing industry standards 
Pilot scenario “engineering change management”

P ti i t / S

SOA 
For Automotive

SOA 
For Automotive

SOA 
For Automotive

SOA 
For Automotive

Participants / Sponsors:
Automotive OEMs 
Automotive suppliers
(Technology providers)(Technology providers) 

Project Management:
University of St. Gallen, 
Competence Center “Business Networking”

D ration
System

Advancing Business NetworkingAdvancing Business Networking

Duration:
1st Automotive VCF Workshop: 06/2004 
Project preparation: 01/2005 – 07/2005  
Concept: 10/2005 – 08/2006
Pilot: 09/2006 08/2007Pilot: 09/2006 – 08/2007

Further information:
www.soa.iwi.unisg.ch

Supported by:  

© C. Legner

pp y



ETSI B2B Workshop
July 8, 2008

Page 7
Project Deliverables – SOA for Automotive

Deliverables
1 “Public ECR Process” (CIM

process architectureprocess architecture
Publicprivate private

Automotive manufacturer 
(OEM)

Supplier

1. Public ECR Process  (CIM 
model) 
– Version 1.0 ( , 19.4.06)

2. Mapping to „Private Processes“ 
Bil t l k h (6 t f 6)pr

oc
es

s

si
ne

ss
 p

ro
ce

ss

Send Request_
Details

Receive
Request Details

Analyse Affected

Distribute
Analysis Task

Review
Details

– Bilateral workshops (6 out of 6)
– Consolidation ( , 19.4.06)

3. Service design (PIM model) 
– Target architecture & design 

principles ( 28 2 06)

bu
si

ne
ss

 

bu
s

Receive 
Respond_details

Objects

Send
Respond_details

Consolidate
Technical 
Analysis

Conduct
Analysis Task

Check
Analysis Task

Eliminate
Redundancy

Check
Conistency

principles ( , 28.2.06)
– Service spec. V1.0 (30.5.06 )
– Service spec. V2.0 (30.9.06 )
– Service repository (30.9.06 )

4 Reference implementation(SOA based) integration architecture(SOA based) integration architecture

privateprivate
service 
descrip

tion

4. Reference implementation
– Implementation V1.0 (30.6.06 )
– Implementation V2.0 (30.9.06 )

5. Company-specific 
implementation (PSM model) /

(SOA based) integration architecture(SOA based) integration architecture

service
repository

service
repository

workflow

desktop
integration

workflow

desktop
integration

m
at

io
n 

sy
st

em

m
at

io
n 

sy
st

em

WSDL

Semantics

implementation (PSM model) / 
Piloting (30.4.07 )

6. Evaluation and documentation of 
pilots (30.8.07 )

application architecture application architecture

application
service

business
service

application
service

business
servicein

fo
rm

in
fo

rm

messa
ge

© C. Legner

pp pp



ETSI B2B Workshop
July 8, 2008

Page 8
Agenda

– Motivation and Background: Automotive IndustryMotivation and Background: Automotive Industry

– Myths and Reality in B2B Interoperability
• Myths: The Business Case for Standards
• Reality: The Global Standards Eco-System

– Interoperability Profiles

Gl b l T tb d I iti ti– Global Testbed Initiative

– SummarySummary

© C. Legner



ETSI B2B Workshop
July 8, 2008

Page 9
The Business Case for Standards 

OEM A

Supplier A

OEM A

OEM B

Supplier B

S li COEM B

OEM C

Supplier C

Supplier D

B
2B

 S
tan

OEM D Supplier E

ndards

OEM E
Supplier F

Supplier …
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The Business Case of Engineering Change Management: 
Savings of 0 75 PD per Engineering Change and PartnerSavings of 0,75 PD per Engineering Change and Partner

Coordinator

management
system

Coo d a o
Realization
of change

Decision
on change

Commenting
on change (technical & costs) 

Initiation 
of change

Change
management

system

Participant
Initiation 
f h

Decision
h

Realization
f h

Commenting
h ( h i l & )

Commenting
h

Change
of change on change of changeon change (technical & costs) on changemanagement

system

Capacity for the preparation of information The processing of a singleis approximately 0,25 PD* per work step 
– Manual arrangement of original information
– Partner specific arrangement 

The processing of a single 
engineering change requires  
significant manual data collection 
efforts

of change information
efforts 

0,75 PD per change and partner
Quelle: Unity AG, VDA ECM Arbeitsgruppe
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The Business Case for Standards (Enterprise Perspective): 
Does it Really Pay Off?Does it Really Pay Off?

Savings
1

Savings (per B2B interaction)

…

1

… … … … … …… … …

Ongoing costsOrganizational 2a 4
B2B CollaborationSetup

Partner
specifi 3

B2B 
Standard
Adoption

adoption 2a

Changes

specifi-
cities

3

AdoptionB2B integration, 
backend integration, 
testing 2b

Costs
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VDA Recommendation 4965 „Engineering Change 
Management“ – Example of an Industry StandardManagement  Example of an Industry Standard

– VDA 4965: Version 1 1– VDA 4965: Version 1.1
– Main document: 97 pages
– Appendix:

• A. Data Model (Express-G) / 37 p
• B. Mapping ECR DM – AP214 / 32 p.
• C. ECR Process Notation / 5 p.
• D. IT Architecture / 7 p.

© C. Legner
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Business Interoperability Issues:
Problems with Existing StandardsProblems with Existing Standards

Presentation issues Complexity!p y
– Size and structure of the documentation (!)
– Proprietary modelling notations

Specification issues 80:20 rule? 
– Few mandatory elements, but very large number of optional elements
– Missing concept for partner-specific extensions

Focus on messages without defining business process dependencies– Focus on messages without defining business process dependencies

Implementation specification issues 
Interoperability of implementations

– Lacking guidelines for technical implementation (syntax and platform)
– (Mapping to AP214)

T ti i C fTesting issues Conformance
– Missing use cases and test scenarios (test data)

© C. Legner
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The Business Case for Standards 

Log Dev Qual

Supplier A

Log. Dev. Qual.

OEM A

pp

Supplier B
Europe (ODETTE):
Germany (VDA)
France (GALIA)

OEM B Supplier CB
2B

 S

a ce (G )
…

OEM C

OEM D

Supplier D

Supplier E

S
tandards

US (AIAG, SASIG)

OEM D

OEM E

Supplier E

Supplier F
AsiaOEM E

Supplier …
Asia
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VDA 4965 goes global …

Source:
Kulendik, DC
Odette Conference
28./29.11.2006
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Global Standards Ecosystem in the Automotive Industry

I d S t

Automotive
Standards

EAST EEA

SAP MS Vendors [IBM, 2007]

Ind. Sector +
Standards

Technology /

Horizontal
Industry

Standards
INCOSE

Autosar

Jaspar

ISO / PDES
3d XMLDevelopment

EAST-EEA

Technology /
Infrastructure

Standards
WS-xx
SOA
UML

SysML

JAPIA

CALS

VDA
A&D

UN/EDIFACT

eclipse

ASAM

Athena

ProSTEP

UDDI
BPEL
XML
J2EE
JSDL
Grid

ODETTE

OAG

OESA

Lobbying 
Groups

JAMA
OMA

Suppliers only

W3C

Production
MESA

U / C

Grid
...

AIAG

JAMA

Broader Activities: 
• ebXML – WS convergence
• semantic models
• early warning

i i ll b ti

OEMs only

AMI-C

OSGi

ITU

M & S / 
Telematics /
Diagnostics STAR

AAIA

Ertico

The Automotive Standards Ecosystem is likely to consolidate around few global technology / 
infrastructure standards, complemented by industry specific standardization initiatives. 

• engineering collaboration
• ...

Diagnostics STAR

© C. Legner
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C.f. Roland Merrick (IBM): Interoperability Profiles for 
Collaborative Business ProcessesCollaborative Business Processes
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EIC Profile Template
http://www.eic-community.org/Templates/EIC-IP-template.htmlhttp://www.eic community.org/Templates/EIC IP template.html 
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Example: EIC Profile for Engineering Change Management

EIC Profile Engineering Change Management in the 
Automotive Industryy

Relationships to other Standards / 
Profiles

VDA Recommendation 4965 (ECR/ECM)
OAGIS 9.0
WS-I Profiles

Use case Interaction scenarios in engineering change managementUse case
(motivation, actors, scenarios)

Interaction scenarios in engineering change management 
(reflecting different cooperation models between OEM and 
supplier)

Business Process “Public” view of engineering change management process as 
ARIS EPC (BPMN used as shadow documentation)ARIS EPC (BPMN used as shadow documentation)

Role model 
• organizational level: 2 roles (coordinator and participant)
• functional level: 9 roles (Engineering Change manager, 
comment performer, approver, …)

Service Definition:
- messages (information model)
- web services (functional model)

11 messages (OAGIS BODs) 
ECR Business Service with 11 operations (WSDL)

Platform WS-I Basic Profile; Security (Two-way SSL + WS-Security); 
in future: WS-I Reliable Secure Profile (WS-I RSP)

Profile conformance (Not yet defined Test cases)

© C. Legner
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OEM S pplier

The „Profiling Vision“ and Resulting Challenges

PublicPrivate Private
OEM Supplier

ro
ce

ss

Pr
oc

es
s

Profiles for industry standards 

Pr

M
a

standa
E

.g. O

(SO )(SO )

PrivatePrivate
Service-
beschrei-

bung

apping of in
ards to S

O
A

O
A

G
IS

, U
N

C
C

TS &  N

(SOA-based) integration architecture(SOA based) integration architecture

Service-
verzeichnis

Service-
verzeichnis

Workflow

Desktop /
portal

Workflow

Desktop /
portal

bung
WSDL

Semantik
ndustry 
A artefacts,

N
/C

E
FA

C
T

N
D

R

Application-
services

Business
services

Workflow

Application
Services

Business
services

Workflow

Sy
st

em

Sy
st

em

Nach-
richten

WS-I Profiles (WS-I BP,
WS-I BSP, WS-I RSP)
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Applikationsarchitektur

Infrastrukturarchitektur

UN/CEFACT CCTS = Core Components Tech.Specification
UN/CEFACT NDR = Naming and Design Rules
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WS-I BSP = Basic Security Profile
WS-I RSP = Reliable Secure Profile
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Motivation for a Global Testbed Initiative
(Initiators: CEN EIC ETSI NIST KorBIT AIAG IAI)(Initiators: CEN, EIC, ETSI, NIST, KorBIT, AIAG, IAI)

e-Business interoperability typically requires that a full set– e-Business interoperability typically requires that a full set 
of standards are implemented
• from open internet and Web Services standards to industry-level 

ifi ti d b i f kspecifications and e-business frameworks 

– There are only limited and scattered testing facilities. 
• As testing facilities are typically provided by one of the standard g yp y p y

developing organizations, they have a rather narrow focus on a 
particular standard. 

© C. Legner
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Overall Objectives of the Global Testbed Initiative
(Initiators: CEN EIC ETSI NIST KorBIT AIAG IAI)(Initiators: CEN, EIC, ETSI, NIST, KorBIT, AIAG, IAI)

Concept for a global e-business interoperability test bed– Concept for a global e-business interoperability test bed
• Definition key components of a global e-business interoperability 

test bed 
O tli f t ti th d l• Outline of a testing methodology 

– Development of a roadmap for deploying a global e-
business interoperability test bed p y
• Available test expertise and facilities world wide 

• Worldwide requirements and global collaboration model

© C. Legner
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Global eBusiness Interoperability Test Bed Methodologies –
ScopeScope

Phase 1: Concept and roadmap
– An analysis of the benefits, risks, tasks, 

requirements, required resources of a 

Phase 2: Realization
• implementation of the 

test-bed as shared testing 
global e-Business interoperability test bed 
based on business cases; 

– Development of alternative approaches to 
architecting and implementing global e

facility based on the 
suggested collaboration 
model

• provisioning of testingarchitecting and implementing global e-
Business interoperability test bed;

– A recommended architecture and 
process to develop the test bed that

• provisioning of testing 
services to industry 
users, software vendors 
and SDOsprocess to develop the test bed that 

follows from the requirements analysis and 
with clear rationale; 

– An assessment of requirements from key 
international stakeholders, including of the 
resource commitment needed to complete 
the test bed development tasks. 

© C. Legner
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Global eBusiness Interoperability Test Bed Methodologies 
Project OrganizationProject Organization

Project team Automotive
Users

Expert & 
Stakeholder Requirements

Project convenor

IT Vendors / 

SDOs

Userscommunity

eBIF

Test bed 
architect.  
& collab. 
model

Project secreteriatProject
steering

Test bed 
architecture
(Experts 1-4)

B
usin

Integrators

Construction
U

CEN/ISSS

EIC Requirements

tia
to

rs

Industry require-
ments / Use cases: 

Automotive

ness teamIT Vendors /

SDOs

Users
ETSI

NIST

Review &
Validation of
deliverables

Test bed 
architect.  
& collab. 
model

ro
je

ct
 in

it

Automotive
Construction

Furniture
(Experts 5-7)

m
sIT Vendors / 

Integrators

Furniture
Requirements

AIAG

IAI

Pr

IT Vendors /

SDOs

Users
Test bed 
architect.  
& collab. 
model

Overall concept, 
methodology and

collaboration model
(Experts 8-9)

OtherSDOs:
ISO, UN/CEFACT, …

Application 
vendors 
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Summary

– We need second generation B2B standards“We need „second generation B2B standards
• higher interoperability 
• lower adoption costs of B2B integration

Standards need to cope with real world constraints:Standards need to cope with real-world constraints: 
• Enterprises will need to adapt to several standards
• Standards need to focus on the essentials (80:20 rule)

– Profiles speed up the implementation of standards and 
foster interoperability.

– With profiles, testing cannot be conducted by a single SDO 
global test beds are required.global test beds are required.

© C. Legner
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