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Overview about Electronic Stability System

• The aim is to prevent under-steering or over-steering

– yaw rate moment correction,
e.g. control of hydraulic braking force 

individually on each wheel,

– according deviation between :  
• path requested by the driver,

• estimated current path of the car.

• The car is kept safe within physical limits.
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Mode-Based Design approach

The application software is made of 4 sub-systems :

– Observator,

– Coordinator,

– Controller,

– Mode Management.

• Main interfaces are :

– (In): inertial unit, wheel speed, steering wheel angle,

– (Out): request of brake pressure on each wheel.
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Current V-Cycle for developing Software

From model-based design 

… to hardware in the loop tests

• Risks on co-design :
• Misunderstanding about interfaces,

• No static parameters, no timing features,

• Coding deviation between partners’ tools,

• Need of an hardware platform for testing,

• Duplicated scripts for separated validation. 

• The software development plan is linked to 

partner’s project and the hardware platform.
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: Short introductions

• A worldwide development partnership,
Formally signed on in July, 2003

• Managing complexity by exchangeability and reuse
of software components between :

• Manufacturer’s applications,

• Supplier’s solutions,

• Vehicle platform

• Main working topics on
• Architecture for electronic control unit,

• Methodology e.g. tools, exchange format and templates,

• Application interfaces for typical applications.

http://images.google.fr/imgres?imgurl=http://tnisoftware.com/images/logo_autosar.jpg&imgrefurl=http://tnisoftware.com/%3Fp%3Dproducts%26ss%3Dpci%26type%3Doverview&usg=__Hn1O1YTtPaYqKkMXX5kboe7-dQQ=&h=34&w=316&sz=4&hl=fr&start=1&tbnid=FjszO0yAOjNSsM:&tbnh=13&tbnw=117&prev=/images%3Fq%3Dautosar%2Blogo%26gbv%3D2%26hl%3Dfr
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: Architecture

• Layered Software Architecture :
• Application Layer

• Basic Software Modules

• Real Time Environment –RTE-

• Real-Time Environment –RTE- : 
• Communication mechanisms,  

• Realization of standard Library function.

• Hardware and Application Software become widely 

independent from each other.

http://images.google.fr/imgres?imgurl=http://tnisoftware.com/images/logo_autosar.jpg&imgrefurl=http://tnisoftware.com/%3Fp%3Dproducts%26ss%3Dpci%26type%3Doverview&usg=__Hn1O1YTtPaYqKkMXX5kboe7-dQQ=&h=34&w=316&sz=4&hl=fr&start=1&tbnid=FjszO0yAOjNSsM:&tbnh=13&tbnw=117&prev=/images%3Fq%3Dautosar%2Blogo%26gbv%3D2%26hl%3Dfr


Complex Systems Design & Management 2010 8

: Methodology

• New kind of tool available on the market : 

AUTOSAR Authoring Tool -AAT-

– from functional view to hardware topology one,

– ‘xml’ exchange format between tools, 

– Templates for descriptions.

• Progressive compatibilities 

of conventional tools with AUTOSAR

http://images.google.fr/imgres?imgurl=http://tnisoftware.com/images/logo_autosar.jpg&imgrefurl=http://tnisoftware.com/%3Fp%3Dproducts%26ss%3Dpci%26type%3Doverview&usg=__Hn1O1YTtPaYqKkMXX5kboe7-dQQ=&h=34&w=316&sz=4&hl=fr&start=1&tbnid=FjszO0yAOjNSsM:&tbnh=13&tbnw=117&prev=/images%3Fq%3Dautosar%2Blogo%26gbv%3D2%26hl%3Dfr
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: Application Interfaces

• This delivery is : 

– agreed between all the partners,

– applicable for all typical automotive application

Powertrain, Chassis or Body Domains, Passive Safety, HMI 

• Each interface contains :
• Port interface: producer, receivers,

• Attributes: 

core, conditional or optional,

• Naming convention, 

• Description and remarks,

• Data element field: type, resolution , physical limits,

http://images.google.fr/imgres?imgurl=http://tnisoftware.com/images/logo_autosar.jpg&imgrefurl=http://tnisoftware.com/%3Fp%3Dproducts%26ss%3Dpci%26type%3Doverview&usg=__Hn1O1YTtPaYqKkMXX5kboe7-dQQ=&h=34&w=316&sz=4&hl=fr&start=1&tbnid=FjszO0yAOjNSsM:&tbnh=13&tbnw=117&prev=/images%3Fq%3Dautosar%2Blogo%26gbv%3D2%26hl%3Dfr


Complex Systems Design & Management 2010 10

Model-based Design with AUTOSAR rules

• Encapsulation of SW-Component, 

e.g. use of standardized description:

– sender/receiver port interfaces

with RAM Access via RTE routines

– Real Time Events :

Periodic, Triggered, Call Function 

• Import of internal behaviours, 

• Design shared by all partners of the project, 

by using a xml description readable by an AAT editor

 

Power Torque [4]

Steering Angle

If_BrakeTorque[4]

Atomic

Software

Component2

Out1

SIMULINK/Car

V2R6

Modèle simplifié de

Dynamique Véhicule

Pneus Pacejka92

Sensor

Software

Component

WheelPulse

PulseInterface

INIT

RTEEv ent

AccrPedlRat

CmbEngSts

Egy Mngt

GearAct

OperMod

PrkgBrkAcv

PtTqTotActAtWhls

RoadWhlAgActEstimdFrnt

SteerWhlAgStd

SteerWhlAgSpdStd

ALatBas

YawRateBase

WheelPulse

SecondYawRate

VLC_Input

ALatStdBy ESC

YawRateStdBy ESC

WhlVAgrStd

YawStaby CtlAcv

AbsCtlAcv

ALgtStdFromWhlSpd

BrkActrAcv

BrkPedlPsd

EscSts

TotalPowertrainTroquesAtWheels

VehSpdLgt

WhlDstTrv ldStd

BrakeTorque

VLC_Output

AtomicESC_SoftwareComponent

In1 Out1

ActuatorSoftwareComponent

Atomic

Software

Component1
If _Interf ace2

If _Interf ace5

If _Interf ace7

<RTE_Ev ent>

<RTE_run10ms>

<RTE_run100ms>

If _Interf ace3

If _Interf ace1
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Control check before integration

• Software in the loop tests with a RTE :

– Static tests : 

• Right allocation of each section

• Coherence of SW-component

– Dynamic tests :

• Scheduling of runnables

• SW metrics 

• RTE of all partners are fully compatible:
• Compliance tests of basic software,

• Tool’s compatibilities

BASIC SOFTWARE MODULS

HARDWARE

Real Time Environment -RTE- Real Time Environment -RTE-

OBJECT CODE

FULL 

COMPATIBILITIES

(can be separate suppliers)

( NO HARDWARE IS REQUIRED)

INTEGRATION

TESTING

SUPPLIER « A »

SUPPLIER « B »

HIL Tests              SIL Tests
(Hardware                       ( Software

in the Loop)                  in the Loop)
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V-Cycle including AUTOSAR approach

• A skeleton is introduced early in the project

– Ports interfaces including

• Functional needs

• RTE constraints

– RTE Environment, 

• Abstraction of hardware layer

• Testing could be performed

w/o hardware platform BASIC SOFTWARE MODULS

HARDWARE

Services

Real Time Environment -RTE-

Real Time Environment -RTE-

Real Time Environment -RTE-

Data

Dictionary

Skeleton

xml 

Description

Import

AUTOSAR

Authoring

Tool

Import

Import

Modeling

Code

Generation

Integration
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Conclusions

• Software exchangeability has already started :
• standardized and shared ‘like-skeleton’ models,

• covering of all typical Automotive Applications.

• Usual tools become fully compatible
• Exchanges through the xml description.

• AUTOSAR introduces :
• a continuous but standardized software development plan, 

• shared by all main automotive partners.

• A model-based design guideline has to be 

established at project level between all partners.

http://images.google.fr/imgres?imgurl=http://tnisoftware.com/images/logo_autosar.jpg&imgrefurl=http://tnisoftware.com/%3Fp%3Dproducts%26ss%3Dpci%26type%3Doverview&usg=__Hn1O1YTtPaYqKkMXX5kboe7-dQQ=&h=34&w=316&sz=4&hl=fr&start=1&tbnid=FjszO0yAOjNSsM:&tbnh=13&tbnw=117&prev=/images%3Fq%3Dautosar%2Blogo%26gbv%3D2%26hl%3Dfr
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Many thanks for your attention

Pascal GOURIET

E/E Architecture Expert

PSA Peugeot Citroën

18, rue des Fauvelles

92256 LA GARENNE COLOMBES

Tel: 01 56 47 79 81

pascal.gouriet@mpsa.com
http://www.psa-peugeot-citroen.com

www.autosar.org

Some Links :

www.mathworks.com/nn8/autosar

www.geensys.com
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http://www.geensys.com/

