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Domain

� Embedded systems
� Concurrent and heterogeneous applications

� Heterogeneous parallel execution platforms
� Constraints

� safety-critical
� hard real-time
� Extra functional

� low power
� Cost
� �
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Model-Driven Engineering
� Goals

� High-level descriptions of systems and demands
� Designing in the large !!
� Focusing on concerns one at a time (aspects)
� Weaving concerns

� Support for system structuring all along design cycle  
(≠  code)

MDE

Entity CEntity CEntity CEntity CEntity CEntity CEntity CEntity CEntity C

Entity AEntity AEntity AEntity AEntity AEntity AEntity AEntity AEntity A Entity BEntity BEntity BEntity BEntity BEntity BEntity BEntity BEntity B
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Model-Driven Engineering
� Goals

� High-level descriptions of systems and demands
� Support for system architecturing all along design 

cycle  (≠  code)
� Early expression of requirements and specifications

� All along the design cycle
� Requirements are detailled with the specification refinement

MDE

Early modelingEarly modeling

n -1 modelingn -1 modeling

Final modelingFinal modeling

refinement

RequirementsRequirements

More reqsMore reqs

Detailed reqsDetailed reqs
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Model-Driven Engineering
� Goals
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contractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontractcontract

Model-Driven Engineering
� Goals

MDE

Early modelingEarly modeling

n -1 modelingn -1 modeling

Final modelingFinal modeling

refinement

RequirementsRequirements

More reqsMore reqs

Detailed reqsDetailed reqs

ComponentsComponentsComponentsComponentsComponentsComponentsComponentsComponentsComponents

PlatformPlatformPlatformPlatformPlatformPlatformPlatformPlatformPlatform

assembly

provisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisions

DetailedDetailedDetailedDetailedDetailedDetailedDetailedDetailedDetailed
provisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisions
DetailedDetailedDetailedDetailedDetailedDetailedDetailedDetailedDetailed

provisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisionsprovisions

mapped to 
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Model-Driven Engineering
� Goals

� High-level descriptions of systems and demands
� Support for system architecturing all along design 

cycle  (≠  code)
� Early expression of requirements and specifications
� Ease Reuse of existing part / components
� Traceability

MDE

Which part of the specification
satifies a specific requirement,

�

Final specificationFinal specification Detailed reqsDetailed reqs
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Model-Driven Engineering
� Goals

� High-level descriptions of systems and demands
� Support for system architecturing all along design 

cycle  (≠  code)
� Early expression of requirements and specifications
� Ease Reuse of existing part / components
� Traceability

MDE

Final specificationFinal specification Detailed reqsDetailed reqs

How requirements
are linked together

Which part of the specification
satifies a specific requirement,

�
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Model-Driven Engineering
� Goals

� High-level descriptions of systems and demands
� Support for system architecturing all along design 

cycle  (≠  code)
� Early expression of requirements and specifications
� Ease Reuse of existing part / components
� Traceability
� Communication between various teams (inside or 

across companies), documentation

MDE
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� Goals
� High-level descriptions of systems and demands
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Model-Driven Engineering MDE
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Current Shortcomings
� discrepancies, lack of precise semantics or even of 

semantics
 � tools suffer from this

Model-Driven Engineering MDE

Model 1

Model 2

BehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorally
EquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalent

???????????????????????????

BehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorallyBehaviorally
EquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalentEquivalent

???????????????????????????
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� Goals
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� Support for system architecturing all along design cycle  (≠  code)
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Model-Driven Engineering MDE
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Model-Driven Engineering MDE

          Unformal Models (and methods)Unformal Models (and methods)
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So ?

MDE

Transformations distort models and lead to hard understanding and round-trip 
are alsmost impossible
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Current Projects
� ARTEMIS CESAR [01/09 � 12/11]

� 52 partners : CEA, Airbus, Esterel Technology, Thalès, �
� Requirements engineering: multi viewpoint, multi criteria and multi level requirements, 
� Component based engineering: design space exploration, comprising multi-view, multi-

criteria and multi level architecture trade-offs.
� ITEA TIMMO2 [?]

� Continental, Delphi, Volvo, �
� Time Model for AUTOSAR/East-ADL2 

� FUI Lambda [07/08 � 06/11]
� 14 partners : CEA-List, Thales TRT, Supélec, Airbus EADS, �
� Convergences MARTE, SysML, AADL, IP-Xact, Scade/SyncCharts

� ANR RT-Simex [12/08 � 12/11]
� CEA-List, Thales TRT, OBEO, UBO, Aonix
� Retro-ingénerie de Traces d'analyse de SIMulation et d'EXécution de systèmes temps-réel 

� ANR Help [11/09 � 10/12]
� Verimag, STMicro Grenoble, Docea Power, LEAT
� High Level Models for Low Power Systems : IP-Xact et UPF

� Nano 2012 � ID-TLM [10/08 � 12/10]
� ST-MicroElectronics
� UML/MARTE & IP-Xact: behavioral and timing models for IP-Xact
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This is the end...

...thanks...


