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Le projet AEE
et le langage AIL
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Présentation cenérale ]
o Lespartenaires

Constructeurs Equipementiers
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Présentation cenérale _
. > Leprojet

Fonctionnalites

Qualité vas offe
Sureté de fonctionnement garant
Cout de developpement :
Durée de développement

1. Mission

Architectu

o SUNV-OUEST AEE



Présentation cenérale ]
B &N Leprojet

2. Objectifs

Flexibilité des architectures électroniques
Prestations inter-systemes

Satisfaction des exigences de bout en bout

Evaluation des risques
Modes de fonctionnement inter-systemes

" el A

T lUal
‘ a2 e 4

Intégration dans une ECU de fonctions multiples
Diminution du nombre d'ECU
Réutilisation de composants matériels et logiciels

Démarche de développement unifiée

SIMOOUEST AEE

Architectu



Présentation cenérale , . ]
B &N Stratégiedesolution

N
ODéfinirunangagede  descriptiomarchitecturale (AIL)partagéparles
acteursimpliqués(eninterneouensous- traitance)pourledéveloppement
coopeératif d'architecturescompléetes,d’architecturespartiellesoude
modulesembarqués

=

Equipementiers

| ' *.}__c,:,]
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Pré ' 2néral Aqi i
resentation generale Stratégiedesolution

ODéfinirun  processusd’échange entrdesacteursdesous-architectures
encoursdedéveloppementoufinalisées,etquis’appuiesurAIL

[0 Définir, proposer, utiliserunensembled’ outils auxinterfacesetfonctions
«compatibles»avecAllLetquisatisfassentlesbesoinsde;

. spécification,conception,codage,placement,
configuration,intégration,tests,vérification,
documentation,gestiondeversion,réutilisation

nécessairesaucyclededéveloppementcompletd’unearchitecture
embarquéxddesesvariantes.
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Pré ' 2néral Aqi i
resentation generale Stratégiedesolution

O Obtenirun modele d'issueddaconceptiondétaillequipermettda
validationa priorid’'unearchitecture,etquigénerdesvecteursdetestsa
appliquerenphasedetestsd’intégration

ODéfinirun langagedecodage non-ambigu,assortidereéglesd’usages,
propreauxapplicationsdetransport(C_Transport)etautorisantlaportabilité
dusourcexdesprogrammes applicatifs

. 0 Spécifierunebibliothequede  logicielsdebase (ainsiqueeursAPI)
autorisantl'indépendancedudéveloppementdesbriques applicatives vis-a-vis
dusupportd’exécutionetdumatérield’instrumentation

[O0Concevoirx  middleware »autorisantlindépendancedeslogiciels
d’applicationsvis-a-visddeurlocalisationdanslg(les)réseau(x)etlibérant
ainsilkeurplacementdansl’architecture
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Présentation genérale Architecturegénéraled’mECU

Application Software Components (A-SC)

Inter Component Exchange Manager (ICEM) %«

OSEK-0OS

L ocal Device Manager (LDM-SC) %«

Operating System

Com Manager SC

Library Software Components

Drivers (DRV-BSC) OSEK-COM

Local Devices
(Actuator/Sensor)

< Networks Y |

SIMCOUEST AEE
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Présentation ¢gnérale . e , . . .
&N L'independancemateriel/logiciel

Composantslogiciels
applicatifs

Driver_ nel ADC 1 Driver_Channe A1O OUT 1
ECU 1Pinn° ECU 1 CU_1Pinn°2
Sensor S1 Actuator A1
Device/Software Component Inter Component Software
Communication Flow Flow
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Présentation ¢gnérale . e , . . .
&N L'independancemateriel/logiciel

Composantslogiciels
applicatifs

Driver_ nel ADC 1 Driver_Channe A1O OUT 1
ECU 2Pin n°N ECU 2 U 2 Pin n°22
Instrumentation identique
Sensor S1 Composants applicatifs inchangés(source) identique Actuator Al
Processeur modifie
Interfacage changé
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Présentation ¢gnérale . e , . . .
&N L'independancemateriel/logiciel

e

— \@

e ’
ECU_1 || ECU_2 VP
Device Channel_S1-1 Device Channel_A1-1
Sensor S1 Actuator A1
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Présentation ¢gnérale . e , . . .
&N L'independancemateriel/logiciel

- ® \
1@ T

ECU_1 || ECU_2

TS
P

Device Channel _S1-1 Device Channel_A1-1

Sensor S1 Instrumentation identique Actuator A1
Composants applicatifs inchangés(source) identique

Placement modifie
Structurationfonctionnellaenterne  changée
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Présentation générale L'indépendancefonction/fourniture

F ” Fonction
onction
Papillon Capteur controle Capteurde Moteur Capteur essuyage
motorisé auxiliaire moteur vitesse  balayage (ngue
Rég. |
Vitesse[
. Asst balayage
L | .
. —
Calculateur ’ ! Calculateur
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) Presentation gnerale L'indépendancefonction/fourniture

Papillon Moteur
motorisé balayage
Capteur Capteur
M auxiliaire Capteurde O M O depluie
vitesse
LDA LDA
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Présentation ¢enérale L'indépendancefonction/fourniture

Papillon Capteur Capteurde Moteur
motorisé auxiliaire vitesse  balayage

X O OM O

Capteur

LDA ?ég. LDA
Vitesse[
Asst balayage
L L]
LDB LDB
]
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Plan
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ePrésentationgénérale
eAlletdéveloppementd’unearchitecture
embarquéavedlL

. eOutilsdedéveloppement
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Contraintes M odesde
matériell es fonctionnementl Interfaces Lot 3
3» | standards

M atériel Logiciel -
Y/—Applicatif Bibli otheque
Y . Lot 2
Description Contraintes
Attributs Performances [EMEEEliEs M odalités Processus
de SdF temporelles e
Architedure Fonctionnelle Comportement
Architedure Logicielle état-transition
Architedure Matérielle ..J
Exigences LOt 4
Applications et
Livrablespour | s ongr ateurs

démonstration

/

Architecure Opérationnelle

L _ _ Corredions Lot 1
Validation par simulation

(SdF, Tps Réd w Corredions v
Vecteursdetest
transcodés

Code Vérification des
> I > Compilation ——>
applicatif pilation performanc,es
(SoF, Tps Réd)




Architecture AIL V2.4 LesgrandesclassesAIL

AIL définit unlotsdeclassesdebnatures applicativesdifférentes

Project Hardware
Objects Objects

— Vehicle project — Free Software Components — Operational Architedure
. — Vehicletypes — Dependent Software — OS Tasks

—Vehicles Components — Network Frames

— Services — Software Flows

—Variants — Software Architedure

— Operating Hardware Components
(ECU, Networks)

— Instrumentation Hardware Components
(Sensor, Actuator)

— Hardware achitecture

— Functions
— Functional Flows
— Functional Architecture

. §|:| MCDOUEST - 20- Architectu%ge Embarquée



0 Architecture AlL V2.4 Lesclassesd’architecturesAIL

l Vehicle
ProjectObjects :{> Project

Functional
Architecture
. Software Hardware
Archr tecture Archi tecture
Instrumentation :79 % Operating
. Hardware Hardware

Objects Objects

Operationa
Architecture
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Architecture AlL V2.4

. Vehicle
Proj ect
Functional
Architecture
Software Hardware
Architecture Architecture
Operationa
Architecture
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Leprojetvéhiculeadévelopper

N e L'architecture a développerdoitoffrir 3 prestations:
o Adistress,directionchangeandocalizationreporting.
e AnEngineSystem.OCK/UNLOCK.

e Adoorsopeningmanagement

e L'architecture a développerdoit se déclineren deux versions:

o Abasicversionincluding:

v'VR/DR1typedEngineSystemL.OCK/UNLOCK
. v’ Kixedightingceilingight

v Anoptionalvehicldocalization

o Aluxuryversionincluding
v'"VR/DR2ypedEngineSystenLOCK/UNLOCK
v Thevehicldocalization

v Anoptionalgradualceilingightmanagement

. §D MCDOUEST " 23 Architectu%!?qjﬂe Embarquée



Diagrammedecontexte

associe

Opened Warning Turning
Doors :
. Command Lights
Indicator Doors
Contact
PLIP \/ —
\ Turning
e Lights
Ceiling light
\ Context Diagram / Command
; 3-
‘Case Study’
/ \ Turning
Key :
_________________ Lights
Indicator
transponder
Start
Engine State Command
Indicator
) 24 ) w :
Architecture Electronique Embarquée
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| Basededonnéesconstructeur:

- exigencesdesprestations
Engine System
1 LOCK/UNLOCK
Service
. VR/DR1 Engine
|| System LOCK/ — | When the code has been identified, the lock/
UNLOCK unlock state switches from ' Locked' to
Variant '_Unlocked'

VR/DR2 Engine
] System LOCK/

When the code has been identified, the lock/
UNLOCK unlock state switches from ' Locked' to

. Variant ' Unlocked'

When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.

SINMOOUEST AEE

Architectu




Architecture AlL V2.4

SUMOCQUEST

Modélisationdesprestations

Sewice

fyLabel : String

¢

0..n

Variant

@ abel : String

classesUML

Architecture gecironlque Embarquée



Basededonnéesgammeconstructeur:

exigencesvehicules

The vehicle project Case ‘Study’ shall propose three main services :
- A distress, direction change and localization reporting.

Vehicle Project
Etude de cas

SUMOCQUEST

- An Engine System LOCK/UNLOCK.
- A doors opening management.

The vehicle project ‘Case Study’ shall propose two versions :
- A basic version including :

* VR/DRL1 typed Engine System LOCK/UNLOCK
* A fixed lighting ceiling light

* An optional vehicle localization

- A luxury version including :

* VR/DR2 typed Engine System LOCK/UNLOCK
* The vehicle localization

* An optional gradual ceiling light

-27- AEE
Architecture Elecironique Embarquée



Déclinaisonsvéhicules-prestations

B Cotéprojetvéhicule

Vehicle Project

‘Case Study’

Choice
to make

Vehicle Type

‘Luxury’

Variant

‘fixed lighting ceiling
light (FLCL)’

Cotémétierconstructeur et
équipementiers

Vehicle Choice

made
‘ Luxury with
FLCL"’

product

- SUMOCQUEST -28-

Variant

“winking ceiling
light (WCL)’

Service

‘Doors opening
management’

Variant

‘VR/DR1 Engine
System LOCK/

UNLOCK’

Variant
‘VR/DR2 Engine

System LOCK/
UNLOCK’

Service
‘Engine System
LOCK/UNLOCK’

Architecture gecironlque Embarquée




Architecture AlL V24 _, . . . ]
Declinaisonsvehicules-prestations

UML

. Vehicle_Project Service
L abel : String gL abel : String
1 , ¢
+Serials
1
0..n
0..n 0..n
. .. Service .
VeI e i 0..n +Alternatives 1..n MU
L abel : String | | : Service L abel : String
" .. Service 0..n
. 0..n 1
+Options
+Option
0..n ‘
Vehicle . +Alternative
. . Service
fyLabel : String |
.. Service
0..n

. §D MC>OUEST " 29 Architectu%!?qjﬂe Embarquée



Desexigencesvéhiculesauxexigences

Vehicle

‘Luxury with
FLCL

The engine is in one of the three states :

—1__| - Locked
- Unlocked

- In_rotation

+

prestations

e ————

. When the vehicle start

is authorized, the
engine state switches
from ' Unlocked' to

When the code has been
identified, the lock/unlock
state switches from

" Locked' to' Unlocked'

The engine state lamp is
winking at a frequency of
1 hz when the engine is in
the ' In_rotation' state

Data exchanged between
‘Vehicle Start-up’ and
‘Engine State Reporting’.

. " In_rotation' .

L‘

Variant Variant
Variant 'VR/DR2 Engine ‘Engine State variant
- ‘Engine State’
‘Vehicle Start-up’ System LOCK/ Reporting
UNLOCK’
SIIMOQOUEST - 30- - AEE
Architecture Electronique Embarquée



Architecture AlL V2.4 Lesexigencesdansunearchitecture

Requirement i
‘ Requirement
Requirement Holder | .1 0..n Status O.n 1 & Label : Strin
#ystatus : String ' J
1 1..n
+origin | +destination
Requirement
Equation

. 0.n ~Labe| . String| g n

Un" conteneur d’exigences” peutétren’importequelobjet  AIL
(Architecture,Function,Flow,ECU,Device,SoftwareComponent,...)

. §D MC>OUEST -3l Architectu%!?qjﬂe Embarquée



Architecture AlL V2.4
a Unedudedecas

l Vehicle
Project

{

Software Hardware
Architecture Architecture
Operationa
Architecture

o SUNV-OUEST AEE

Architectu



Lesavoirfaireconstructeur:

l Engine System
LOCK/UNLOCK
Service

VR/DR2 Engine
System LOCK/
UNLOCK

. Variant

desprestationsauxfonctions

When the code has been identified, the lock/

unlock state switches from ' Locked' to
' Unlocked'

When the key has been identified, and the
information ' system is ready to start' is

VR/DR2 Enaine
|| System LOCK/

UNLOCK

Function

available, then the authentication phase is
started.

For security reasons, the authentication phase

. Input

Key_Position

Input

Transponder_Code

Output

ock _Unlock_State

=
SUMOCQUEST

-33-

shall be processed simultaneously on two
different ECUs

/
AEE
Architecture Electronique Embarquée



Lesavoirfaireconstructeur:
ladecompositionfonctionnelle

B
VR/DR2 Engine System
LOCK/UNLOCK Function
Key
. Key_Position Identifi
Lock _Unlock_State

Transponder_Code

. §D MC>OUEST " 34 Architectu%!?qjﬂe Embarquée



Lesavoirfaireconstructeur:
lastructuradesfonctions

VR/DR2 Enaine
System LOCK/

UNLOCK
Function
” | RequirementDENT 001 |
dentifiaation The key shall be identified
Function
Validity Domain : NOT_PRESENT|PRESENT|ACC|APC
Input Key Position | Type : enumeration
. Validity Domain : 0 to 16.000.000
Input . ;
D Transponder_Code | Type: integer
Validity Domain : TRUE|FALSE
Output Key_ldentification_ OK — | Type enumeration
System
Authentication
Function

. §|:| MCDOUEST " 35° Architectu%ge Embarquée



Architecture AlL V2.4

Ladéecompositionfonctionnelle

Senice

L abel : Str

ing

4!

0..n

Variant

#yLabel : String

B

0..n

Function
(fom functional |

ayer)

&L abel : String 0..1

0..n

Is decomposed in

UML

is decomposed in

0..n 1..n

Function
&L abel : String

0..n 0..n
0..n 0..n

0..1

Functional Functional
Output Input
0..n 0..n

is decomposed in

1 1
0..1 \

Functional Flow

#yLabel : String

0.n | @yType : String

&V alidityDomain : String

- SUMOCQUEST
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0 Architecture AlL

V2.4

VR/DR2 Enaine

System LOCK/
UNLOCK
Function

Lesexigencesdansladécomposition

fonctionnelle

When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.

The key shall be identified

When the key has been identified, and the
information ' system is ready to start' is

available, then the authentication phase is
started.

Key

Identification

Function

System
Authentification

Function

SUMOCQUEST

37 AEE
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Architecture AlL V2.4

L’architecturefonctionnelle

Vehicle

iy abel : String

Functional Architecture
(from functional layer)

. Variant
‘Label : String

0.1

L abel : String

0..n

1.n

Function
0..n |(from functional layer)

‘Label : String

0.1
0..n

is decomposed in

UML

is decomposed in

0..n 1..n

Function

#yLabel : String

0..n 0..n
0..n 0..n

0.1

Functional Functional
Output Input
0. .n 0 n

is decomposed in

1 1
0..1

Functional Flow

#yLabel : String

0..n | @yType : String

&V alidityDomain : String

SUMOCQUEST

- 38-
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Architecture AlL V2.4

Lesdonnéesdansladécomposition

. VR/DR2 Enaine
System LOCK/
UNLOCK
Function

fonctionnelle

Validity Domain

LOCKED|UNLOCKED

Output

ock_Unlock_State

| ]|

Type :

enumeration

| Vehicle Start-
‘Case Study" :
FA1 Functio

Functional

Validity Domain

LOCKED|UNLOCKED

Architecture

| ock_Unlock_State

| ]|

Type :

enumeration

Validity Domain

LOCKED|UNLOCKED|IN_ROTATION

Engine_State

Type :

enumeration

Objetsidentiques=
liensimplicites

Validity Domain :

LOCKED|UNLOCKED|IN_ROTATION

Engine_State

Type .

enumeration

- SUMOCQUEST

- 39-
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Architecture AlL V2.4
Unedudedecas

. Vehicle
Project
Functional
Architecture
e Hardware
tecture Architecture
Operationa
Architecture
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Architecture AlL V2.4

Lescomposantdibresdeplacement

Software Component

& Language CC : Str
& Os cc: string

ng

Free Software Component

UML

Logicielsd’Application
et
Gestiondd’instrumentation

ASC

LDM

~ Label : Strin

g

& Label: String

- SUMOCQUEST
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Architecture AlL V2.4 Lescomposantslibresdeplacement

Logical Task UM L
. &L abel : String

~Priority sint
#pschedule : boolean
#pAutostart : boolean | 1..n
®Period : int
~Execution_Time sint

1 \1
on 0..n

Software Output
Software Input

- &L abel : String
&L abel : String #ypublication : String

Logicielsd’Application

0..n 0..n

. 0..n +input 1
0..n ‘
0..n

0.1 1 1 Software Component

Software Flow #Language CC : String
#&0s _cc: String

Synchro Element

0..n
0..n

’ ‘ +output

Synchro Task

Synchro Event

&L abel : String

&L abel : String
#yMask : String

CallBack

&L abel : String

. §D MC>OUEST "4z Architectu%!?qjﬂe Embarquée



Architecture AlL V2.4 Lescomposantsdlibresdeplacement

UML

1 LDM
GQSt'O'ﬂe X Free Software Component
- . #Label : String {>
l'instrumentation
T 1
0..n
Device Device Channel
(from hardware layer (from hardware layer) Software Component
. abel 0.1 0.1 &L abel : String #Language CC : String
N " #&0s CcC: String
0..n 0.1
0..n 0..n
1 0.1
DEV|CE—TY_PE Channel Requirement
(from Enumeration) (from hardware layer)
~Device_Name : String &L abel : String 0..n 0..n
+input Software Flow +output
0..n
1
DRIVER_TYPE

(from Enumeration)

&L abel : String

. §D MC>OUEST "43- Architectu%!?qjﬂe Embarquée



Architecture AlL V2.4

L'architecturdogicielle

Software
Architecture

#yLabel : String

0..n

1..n

Free Software Component

UML

Software Component
#yLanguage_CC : String
#OS_CC : String

/Om 0..n

| |
+|nputL ‘ +output
o —

0..n | Software Flow o.n

- SUMOCQUEST

Architecture Electronique Embarquée



Architecture AlL V2.4

‘Case Study"
SA1l
Software
Architecture

GetKeyPosition

LDM

Output

SUMOCQUEST

KeylnsertDetection

| ] Type: enumeration

Lesdonnéesdandastructuration

logicielle

Validity Domain : TRUE|FALSE

Transponder
Identification
ASC
Validity Domain : TRUE|FALSE
Input _ :
i KeylnsertDetection— LTYPE enumeration

-45-
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0 Architecture AlL V2.4

Lesexigencesdansladécomposition

logicielle

Key - .-
Identification The key shall be identified

. Function

FunctionalArchitecture

SoftwareArchitecture

The key shall be identified when inserted.

Transponder
Identification

ASC

=
SUMOCQUEST

- 46-

Acquire the key position

L|

GetKeyPosition

LDM

/
AEE
Architecture Electronique Embarquée




Architecture AlL V2.4
. / Vehicle
Project

Functional
Architecture
Software e
Architecture tecture
Operationa
Architecture

. §|:| MCDOUEST " 47- Architectu%ge Embarquée
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Architecture AlL V2.4 , .
a Lescomposantsmateriels

Architecture
matérielle ™

ol ‘

Network

. §D MCDOUEST - 48- Architectu'&%e Embarquée



0.1

Architecture AIL V2.4

Hardware

Lescomposantsmatériels

UML

Architecture ‘&Label : String | Net\l/v.ork.
&L abel : String |0..n 1.n Label : String 0..n
1 1 Network Type
0.n &L abel : String
®Physical_Layer : String
L #pNetwork_Specification : String
N
ECU 0..n
#yLabel : String Hardware Architecture 1n on
#pCost : int —— .
:Er(‘;ﬁ/l”esn_cﬁ : ﬂr?tat ol 0.n | Connection | 0..n
—>1ze - &L abel : String 1

ﬂRAM_Size sint
#yEEPROM : int

ICEM
(from software layer)

L abel
#yCcoM_cC

#yFlash : int
0.1
0..n 0..n
on 0n 0.1
COM BSC OS BSC DriverLayer
(from software layer) (from software layer) 8y abel : String
L abel #yLabel : String
\ 0..n
- 0..n
Driver BSC

(from software layer)

Dependent Software Component

(from software layer)

#yLabel : String

SUMOCQUEST

- 49-

NETWORK_PROTOCOL
(from Enumeration)

&Protocol : String

Architecture gecironlque Embarquée



Architecture AlIL V2.4

. Vehicle
Project
Functional
Architecture
Software Hardware
Architecture Architecture

Unetudedecas

o
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N Architecture AlL V2.4 ;e
Lescomposantsoperationnels

e e
Itecture Itecture

\ 7/

CANNetwork

. §D MCDOUEST -5l Architectu'&%e Embarquée



Architecture AlL V2.4 , .
Lescomposantsoperationnels

Logical Task UM L

. (from software layer)

Software Component iy abel : String
(from software layer) 1 1.n ~Priority int
@ anguage CC : String@®———— #Schedule : boolean
“OS_CC . String =Autostart : boolean
Period : int : ;
~Execution_Time - int Operational Architecture
0..n 1
(fromle:gf':\ANare layer O 15
= Software Architecture @y abel : String
& abel : Sy T Free Software Component (from software layer) ~Type : String
(from software layer) I |#MyLabel : String
1..n 0..n
ASC |
(eI TS (E1ET Operational Architecture 1

&L abel : String on .
Operational Architecture

#yLabel : String

1 #pAlgorythm : String

Operational Architecture

ECU 0..n
(from hardware layer 1

&Label : String Hardware Architecture

Cost : int from hardware layer
&Frequency : float |- Q(Label -~ Strin el
&ROM Size:int | 1 0.n ' ’
&RAM_Size : int

&EEPROM : int
®yFiash : int
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EAST-EEA .
] EAST _EEA_fact sheet 02.pdf 1
Embedded Electronic ArcH = = —te-R
Y
(ITEA 00009) I+
=
The need to mest efficiently managa the can:
electranically contralled functions in today's ¢ = AR VIOLVO (5) *  ETAS GmbH {D) » IRCCyM (F)
The goal of EAST-EEA is to #nable a praper & *  AUDLAG [DJ * SIEMEMS 585 - C- +  INRLA [rﬂ'
definitian of an open architecture to reach ha + BMW AG (D) LAB [O) * LORIA(F)
interaperability for mostly distributed hardw: + CRF - Fiat Research * WECTOR Informatik - PABERBORM
defining & layered software architecture focw: Centre (1) (o) University - C-LAB
which provides interfaces and sarvices to sup *  DAIMLERCHRYSLER (r)
saltware madules on a high quality level, The AG (D
commadity aspects as well as specific aspect = OPEL POWERTRAIN
GMEH (D]
»  PSA Paugeot Citreen
In tarmerrow’s vehicles a high level programn Fi
designers to imglement new functions er to 2 +  REMALLT (F}
through the existing hardware and firmware +  SAAB Automobile (S)
in service. This has to be achieved keeping o + MAGHETI MARELLT
standards. The diversity of cars an the mark:
through specific brand-related feat S L]
raugh specific brand-related features, «  ROBERT BOSCH
GmbH (D)
The work Is structured as fallows: * GIEMENS
AUTOMOTIVE SA {F)
Ganeral aspacts +  SIEMENS VDO
A sceniario for the near future in the fislds of AUTGMOTIVE AG (D]
automatrye environmant will be elaborated, ¢ +  VALED (F)
defined, investigated and general fequirsme - EZF(D)
approaches will be collected and evaluated w
automative reguiraments. Finally, & general | Praject manager: Or, Joachim K, Irion
achiawve an overall frame work for the work ir
jeachim ifaniiricn-managament, cem
Runtimg Bsfects The prejact s In its start up phasa, [nitial i 2l S
The spacification and prototypical implemant activities have started in all werk packages. Projeck end: 12/2003
COMmmunication concapl is devealapad. The ré
use cases and from the evaluation of existing
cover general requirernents a5 well a2 add-ac The projact has just started. Therefore, ne results are available to the public
The middieware will ba implemantad as wall at present,
sperific extansions,
Devaloprment and validation aspacts
This work package deals with the ganeric tao
development and validation, The following a:
Specifichtion, simulation, implementation, 45
walidation, It also deals with toal - coupling
between toals.
Domain spacific implementation & validation
For verification purpodes the general middley
drivan domain specific intarfaces, sarvices ar
in different typical autamotive applications.
[<T1af21>]
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