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HISTORIC:
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* Startof engineering system approach in RENAULT =2000 why ?
+ Difficulties encountered at generalisation of CAN Network and increase of ECUs number
*  Failure Modes and Limp home not consistent
+ Difficulties due to interactions between many ECUs

= Startof engineering system approach in some domains in RENAULT Engineering
-Power Train
-Chassis
- EE Architecture
- Body

=» 2005 Official Decision to create System Engineering and to build a process
* Firstwedid only Requirement Engineering using Doors Tool
*+ Atbeginning partial coverage of car perimeter

=>2010-2017
* Useof « Arkitect » tool, which was the continuation of an internal Renault research project

=>2017-today

* Choicetouse « Magic Draw »
Olivier MERCIER
RENAULT AMPERE



WHY WE DECIDED TO USE MBSE? _£
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» Software Defined Vehicle & SOA* Enabler =» to build a platform based on services

* Features oriented design =» business oriented . -
e Create an evolving architecture & Agile compatible T — 1P

* Ease collaboration between system engineers...and others > o

* Traceability from features to parts and SW components \ EE

* Part of the digital continuity and Renault Virtual Twin 1P
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WHAT DOES IT REPRESENT? Documents/Delivrables

Magic Draw
SYS&SW architecture
models

Revolution

Models

Olivier MERCIER
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WHAT WE CARED FROM THE BEGINNING..

Investfirstthenreuse: "

* Initially deploy MBSE is a cost to establish afirst set of models / a basis corresponding to the product.

* Allassetsin models can then be reused, evolved. “ "/

Tool structure & organization:
> Models organized in levels and connected all together in a whole MBSE structure

> Fitwith human organization (roles, responsibilities&rights on models objects)

Data qualityis key: difference between doing organized models and chaos
> Shared data must be structured to be accessible, uniquely defined & administrated

> Dedicated people to administrate and officialize these shared data
> Modelling rules have been defined
> Checks of models conformity are needed

Olivier MERCIER
RENAULT AMPERE
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THE JOURNEY TO DEPLOY MBSE (NOT FINISHED)

SDV step|1

00 reatires Each step : MBSE process stabilization v

Small project
One model
100 features

v

Short&quick corrective loops :

*  Process&methods, tools bugs corrections
e Target: limited impact on work already done by system teams.
Step by step build&deploy
Process /Methods / Tool g
N
o
Never try to do all at once but splitinto Minimum Valuable Product step considering: .
- cost&delay (tool, ressource,training) & enterprise strateqgy, product development Energie extériorisée
- change management for people (skills, mindset, committment)

N
4) LENGAGEMENT
We thoughtit will be a big challenge .wedidn'texpect that much! P

1)L Action

/ Découverte
/ dusens

Marchandage, . p
Négaciation ~ . 3) LA REMOBILISATION
._ Acceptation
Olivier MERCIER Tristesse,
RENAULT AMPERE 2)1A REMISEEN QUESTION  pépression

(SR @ —————————— ENCOURAGER
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THE JOURNEY TO DEPLOY MBSE (NOT FINISHED!)
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* RENAULT has a structured System Engineering Approach:
* Wehave3differentlevelswhicharelinked together:

* Top Levelisan System of System Level
* Middle Levelis at VVehicle Level

* First Levelis a breakdown of vehicle level in 45 subsystems which are defined by their mission and not
as a bundle of parts
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Remark:no ATA Chapters in automotive so each Car Maker Company has its own system list according
to its way of working

Renault Choice was to define systems according to their mission and not as a bundle of parts
Because we need:

* Mutualisation of parts (specially for ECUs) that means that functions of different systems may be
allocated to a single part

» Letmore flexibility to constructional architecture



THE JOURNEY TO DEPLOY MBSE (NOT FINISHED!)
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* Training of systemteamsis very important

* Nobodyin RENAULT can have access to Magic Draw without having a specific
training before

« All45System Leaders have attend a training by « CESAM » which has been
customized by Renault according to Renault specificities

* Other System members are trained by Renault SE engineering
Deployment Team
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 Referentials are a key point because all system teams in Renault believe they are
spécific and they think they can work their way. P




REFERENTIALS:
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+ Extended features (SOS) \) o

e Features Véhicule

REF + Feature Subsystem (45) 3 ;
=)
_ ¢ SubSystem List 3

* Intersystem flows referentials
* Life Cycle Phases

* Technical Actors, Human Actors

Olivier MERCIER 8



BENEFITS OF WORKING WITH MBSE:
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* Touse MBSE encourage to think Re-Use

* Allows to detect early Design issues because it makes visible
misalignments between systems

* Allows to absorb the complexity of new Vehicles and prepare
Vehicle Software Architecture / Development

* Allows to prepare systems Integration and validation

* Encourages to identify and define shared objects which are
administrated into referentials

* Encourages collaboration between system teams

* Encourages System Teams to think about synchronisation to
be compliant Agile

e Creation of acomplete tool chain approach
ALM/MBSE/MBSW in order to implement Continupous
Integration
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TOMORROW: SIMULATION AT BENEFICE OF DESIGN / IA K
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We want to simulate scenarios involving the

We want to avoid scenario written in text. , ,
contribution of many subsystems because :

- Because text scenarios are not exhaustive
- Because text introduces errors
- Because text scenarios don't allow to create

- there areinteractions between features that we
must detect and specify ASAP
- Weneedto be shure that what we have described

simulations o 2
as ascenariois really what we want m

- Modes/states at SOS level are linked with < %

modes/states at vehicle level which are linked with § 2

Modes and states at subsystem level 82

U :

e re«u (_.n-»\ " R+ e, o DA camBapen K ot e i ;

unctonal Cha o <Funcionsl Chains @) ey 0! g Fuctona Cha

OB Mg e, e

diagnostic Freoet cznah o roquest scceler ration and St il ‘Gepioyme
ciwate ong arbeg]

Architecture Statique h e ectcash,

vh
Ny ,_._ 5 .
[acceleraton] °
=

= 5 e ey — e e e ]

Scénarios
Textuels ==




¢
o4
NS
A

XXX
0‘0’0

AMPERE

THANK YOU
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