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......................................................Trend: Increasing E/E Complexity in Vehicles!Trend: Increasing E/E Complexity in Vehicles!
Where is the limit ?Where is the limit ?

How to manage the complexity in the future? How to manage the complexity in the future? 

The approach of EAST-EEA:
Establishment of a framework towards standardisation of a 
software architecture for (networked) embedded systems.

The approach of EASTThe approach of EAST--EEA:EEA:
Establishment of a framework towards standardisation of a Establishment of a framework towards standardisation of a 
software architecture for (networked) embedded systems.software architecture for (networked) embedded systems.
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Application software
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I/O drivers

OSEK-NM

OSEK 
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Structured, Structured, 
open interfaces open interfaces 
for communication /for communication /
network operationnetwork operation
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1 Function = 1 ECU = 1 Supplier1 Function = 1 ECU = 1 Supplier

Separation of functions, Separation of functions, ECUsECUs, and suppliers, and suppliers
e.g. SWe.g. SW--function as a componentfunction as a component

Car manufacturers role: Car manufacturers role: 
From an integrator of From an integrator of ECUsECUs to anto an
integrator of functions into a vehicle system integrator of functions into a vehicle system 
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at design /at design /
generation timegeneration time

Future: Data bus with transparent distributed functionsFuture: Data bus with transparent distributed functions
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at design time: at design time: 
I/O ports andI/O ports and
respective SWrespective SW
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Future: Data bus with transparent distributed functionsFuture: Data bus with transparent distributed functions

Hardware, Databus, I/O

OSEK-OS
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Bus driver
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Middleware =Middleware =
AbstractionsAbstractions--Interface Interface 
(Separation from HW/SW)(Separation from HW/SW)
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Middleware:Middleware:

•• Portability of software componentsPortability of software components
•• InterInter--operability between software componentsoperability between software components

Perspectives, potentialsPerspectives, potentials
•• Software as a component; e.g. from different suppliers?Software as a component; e.g. from different suppliers?
•• Flexible system integration of software componentsFlexible system integration of software components
•• Increased development effort and Increased development effort and --speedspeed

ChallengesChallenges
•• Similar activities  at different automotive companies Similar activities  at different automotive companies 

for example AEE, Titus, EUCARfor example AEE, Titus, EUCAR--WGsWGs, CLEPA  (~1999, 2000), CLEPA  (~1999, 2000)
•• HarmonisationHarmonisation of sof specific, nonpecific, non--coordinated potential solutionscoordinated potential solutions
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Goals of EASTGoals of EAST--EEA:EEA:
•• Common specification of middleware interface and servicesCommon specification of middleware interface and services

for portability and interoperability of (distributed) softwarefor portability and interoperability of (distributed) software--components.components.
•• Prototypical implementation and Prototypical implementation and valididationvalididation
•• Specification of an architecture description language ADLSpecification of an architecture description language ADL
•• Corresponding tool integration conceptCorresponding tool integration concept

PrePre--standardisation workstandardisation work for a middleware based software architecturefor a middleware based software architecture
New dimension: New dimension: paradigm shift in embedded SWparadigm shift in embedded SW--development and development and --integrationintegration
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Manufacturers:

Audi AG (D), 
BMW AG (D), 
DaimlerChrysler AG (D), 
CRF (I), 
Opel Powertrain GmbH (D), 
PSA (F), 
Renault (F), 
AB Volvo Technology (S)

Research:
CEA-LIST (F), 
INRIA (F), 
IRCCyN (F), 
LORIA (F), 
Paderborn University (D), 
Darmstadt Univ. of Technology (D)

SME:
ETAS GmbH (D), 
VECTOR Informatik (D)

Suppliers:
Robert Bosch GmbH (D),
Siemens VDO Automotive (D, F), 
IXFIN Magneti Marelli S.p.A. (I), 
Valeo (F), 
ZF Friedrichshafen AG (D)
Siemens Business Services –
C-LAB (D)
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EAST-EEA
(PSA)

EAST-EEA
(PSA)

Capacity: ~ 250 PY 
Budget: ~ 40M€
Run time: 3 years
Summer 2001-2004

Generel
architecture
aspects (CRF)

• Scenarios
• Impacts
• Existing 
solutions

• Needs and 
Use Cases

Middleware 
specification
(PSA)

• Requirements 
• Framework
• Interoperability
• Portability
• Reference-
Implementation

ADL 
specification
(Renault)

• Architecture 
description
language

• Exchangeable
formats

• Tool-Integration 

Validators
(BMW)

• Body
• Telematic + HMI
• Chassis
• Powertrain
• Cross domain
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Meta-
hardware

Meta-data for 
generation
of middleware
and standard
software

Vehicle
project

Requirements-,
Feature list

Networked
real ECU

Functions-code
generation

Atomic 
units

Partitioning 
and mapping
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Software component A communicates 
with software component B inside ECU1. 
Middleware is generated/configured
for ECU-internal communication

ECU 1

Hardware, Data bus, I/O

Bus Driver
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OSEK 
TransportKWP 2000
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Middleware

Hardware 
Abstraction

Layer

I/O DriverEEPROM 
Driver

Communication 
Layer 

B

Software component A communicates with B in ECU 2 via data bus
Middleware accommodates the feature at compile time

Example: Partitioning / DistributionExample: Partitioning / Distribution
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CAN

Door-ECU

Prototype
platform

Interior
ECU

Sensor
module

Siemens VDO Valeo

Bosch DaimlerChrysler

Software components from different 
suppliers are combined and individual
software components are moved

Software components of one supplier 
are distributed

Remote
locking

Parking
aid

Light
control

Windows
control

Sie.-VDO Bosch Audi Valeo

Example: Body domainExample: Body domain
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Graphic elementsGraphic elements
UMLUML--based notationbased notation

feature-
models

Vehicle
project

Requirements-,
Feature list
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•• Specification of Specification of 

a general SWa general SW-- architecture (mechanisms & principles)architecture (mechanisms & principles)
a generic SWa generic SW--development process and architecture artifactsdevelopment process and architecture artifacts
an architecture description language (and toolan architecture description language (and tool--chain)chain)
hardwarehardware-- and communication abstraction interfaces (middleware)and communication abstraction interfaces (middleware)

•• Implementation of middleware layers in different vehicle domainImplementation of middleware layers in different vehicle domainss
•• Validation of use casesValidation of use cases
•• Identification of open issues and necessary followIdentification of open issues and necessary follow--on activitieson activities

Complete „package“ for realisation of a middleware concept Complete „package“ for realisation of a middleware concept 
Common European approach for future standardCommon European approach for future standard
Success in primary technical objectives!  Success in primary technical objectives!  

Results and Conclusions Results and Conclusions 
Project goalsProject goals
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EASTEAST--EEA is the first significant step to a standardisation of a EEA is the first significant step to a standardisation of a 
software architecture for complex distributed embedded systems software architecture for complex distributed embedded systems 
which allows the which allows the plugplug--inin of ECUof ECU--foreign software modulesforeign software modules

Open system architecture
Standardised interfaces
Seamless integration with high quality
Effective and efficient development
New method for managing the complexity

„Plug-In“ 
Modules

Results and Conclusions Results and Conclusions 
Global viewGlobal view
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Exploitation: from research to development in less than 3 years! 

* * AUTOSAR = Consortium of about 40 international partners.AUTOSAR = Consortium of about 40 international partners.
Objective: Production maturity level of middleware conceptObjective: Production maturity level of middleware concept

Results and Conclusions Results and Conclusions 
ExploitationExploitation

EASTEAST--EEAEEA
22 partners22 partners

AUTOSARAUTOSAR
> 40 partners> 40 partners

Industrial initiativeIndustrial initiative

Research, Research, 
PrePre--developmentdevelopment

DevelopmentDevelopment
ProductionProduction

StandardStandard

Product Product 
launchlaunch
announcedannounced

20012001 2007200720042004
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EAST-EEA opens a window of opportunity for new business models

• relationship between car-manufacturers and established suppliers 

• software as a product 

• new companies (3rd party software supplier, tool-provider) 

in the fields of vehicle software

EAST-EEA = key enabler for a new software technology 

Results and Conclusions Results and Conclusions 
Business impactsBusiness impacts



ITEA-35
Project Presentation EAST-EEA by Thomas Thurner
5th ITEA  Symposium, 7 October 2004, Seville, Spain

......................................................
Results and Conclusions Results and Conclusions 
Market RelevanceMarket Relevance

EASTEAST--EEA EEA 
contributes to secure Europe’s competitive power in the industricontributes to secure Europe’s competitive power in the industrial sectors:al sectors:
•• Car manufacturerCar manufacturer
•• Automotive suppliers (systemAutomotive suppliers (system--, subsystem, subsystem--, component, component--, part, part--level)level)
•• Software suppliers (3rd party supplier)Software suppliers (3rd party supplier)
•• Tool providersTool providers

EASTEAST--EEA strengthens international automotive competition in terms ofEEA strengthens international automotive competition in terms of::
•• Leadership in technologies and standardsLeadership in technologies and standards
•• Reduction of development time and timeReduction of development time and time--toto--marketmarket
•• Management and quality support for future systems Management and quality support for future systems 

Other industry branches will profit from EASTOther industry branches will profit from EAST--EEA (AUTOSAR)EEA (AUTOSAR)
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The success of EASTThe success of EAST--EEA is based on EEA is based on 

the support of ITEA the support of ITEA 
the respective  funding authoritiesthe respective  funding authorities

who brought the European consortium together who brought the European consortium together 
and onand on

the contributions and experience of the partnersthe contributions and experience of the partners
and the project management (hard job with 22 partners!)and the project management (hard job with 22 partners!)

who realized the impressive results.who realized the impressive results.
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