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Uppsala 

Verimag
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Dortmund

EADS



Aims of the component platform 

Long term effort on component-based development for 
embedded systems:

● To build useful pieces for embedded systems design & 
development

● To obtain connectibility through the promotion of 
common formats

● To hare development effort

● Not to develop an integrated tool-set (commercial tool 
providers) 



Integrated techniques

User level Modeling languages: Marte UML profile, Persiform UML 
profile, SafeUML, Rich Component model (HRC),

Related to standards: SysML, Autosar, AADL,…

Meta-modeling and model-transformation techniques: Kermeta, 
ATL (INRIA)

Integration of existing analysis, verification and testing methods & 
tools: Agatha (CEA), BIP/IF (Verimag), MAST (Cantabria), 
Metropolis (Parades), OFFIS analysis toolset, Times (Uppsala), 
RT-Builder (INRIA)…

Implementation techniques for components: Fractal/Think (FTRD), 
Giotto (EPFL)

Integration Frameworks: Eclipse, jETI (Dortmund)



Platform evolution

analysis tool adaptation 
and integration

general & specialized

MARTE 
+ 

extensions

P1: safety critical 
systems

Performance 
profile

P2: performance 
critical systems

Security profile
+

Development 
methodology

P3: Java Card 
applications

Model transformation 
tools

Generic and specialized

Bridges to execution 
frameworks

Tool connection
Post-poned

Eclipse based
Model Base 
( UML + + )

CASE tools
Editing &

Development



1. Safety Critical:  (a) SPEEDS – tool chain

IP: Emerged from convergence between Artist partners (started May 2006)
Partners: IRISA, Parades, OFFIS, Verimag, Airbus, Daimler, Esterel Tech, Telelogic

Rhapsody SimulinkSCADE …

Comm. design tools
Produce: HRC-compatible 

code
Do: “Hosted simulation”

HRC 
Hierarchical Rich Component

model 

System level design
(non)functional + architecture

contracts + design
Mapping to subsets 

(extended SM)
Sub-profiles 

Analysis tools
non-functional: 

timing, scheduling, 
safety, power,…

design space exploration,
management: …

BIP/IF Metropolis

OFFIS suite

RT-builder

…



(c) OpenEmbeDD tool chain

MARTE profile Graphical editors 
and editor generators

DSL (SDL, Lotos, …), 
and formal models 

(GALS, BIP,…)

Meta-modeling and 
model transformation

(ATL, Kermeta)

Case Studies: 
Aeronautics,  Automotive

Telecom

Analysis, verification, test 
case , code generation

(Agatha, BIP/IF, CADP,
RT-Builder, …)

Executable code

French RNRT project, use case for the MARTE profile (started may 2006)
Partners: CEA, FTRD, INRIA, Verimag, Airbus, Thales, …



(b) Artist collaboration

User level:
UML, AADL,…

Involved partners: FTRD, IRISA, Verimag, EPFL
Role: Back-end of other tool chains 

BIP
Timing properties
(Timed automata)

Timed BIP

Fractal/Think

Think code 
generator

Code running on 
bare machine

IF verification
platform

BIP Execution 
Platform (C++)

Model Transformation:
ATL, Kermeta, …

Monitors

Giotto execution 
platform

Diagnostics



2. Performance: Persiform tool chain

Functional Model (AD, MSC)
+

timing annotations

Ressource Model
Environment Model
User Model
Evaluation criteria

Specific performance models
+ graphics

Formal model for 
functional specs:

Subclass of 
coloured Petrinets

Model  for performance 
specs:

queuing systems

Model Transformations
(semantic + technical)

UML-based modelling

Interaction

Performance Analysis Tools
(SES Workbench, QNAP, …)

2 case studies: FT reservation service, map representation system for Nat. Marine

Use ATL, 
Kermeta for 

transformations

Use Tina, 
verification platform 
tools for analytical 

approach

Use IF/BIP,…
for property 
validation / 

implementation 
derivation

French RNRT: FTRD, IRISA, Verimag, Orpheus
Objective: early performance analysis for service-oriented systemsUse MARTE profile 
for timing, resource 
and performance 

modelling



Future: Collaboration between Artist platforms

Outcome of an inter platform meeting (participants from 
component PF, control PF, execution PF, timing analysis 
PF, verification PF)

– Potential convergence points identified
– Inter PF meeting for working out these convergences in April

Platform related inter cluster dissemination meetings:
– Workshop at DATE (April 2007) - focus on applications
– Workshop at CAV (July 2007) – focus : improve awareness of 

verification community of the opportunity to contribute
– Workshop with embedded Systems week (October 2007) – focus 

on implementation aspects
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