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Motivation

Formal expression of Architecture Analysis & Design
Language (AADL) semantics
Analysis of AADL models

end-to-end flow latency
schedulability
buffer overflows
users properties
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AADL
Target formalisms

AADL

Hierarchical definition of hardware / software systems
Real-time models
communicating threads : port based or shared memory
based communications

Periodic or sporadic threads
Immediate and delayed communications
Execution time of tasks (WCET)
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Synchronous subset of AADL

Periodic threads
data port communication
immediate and delayed communication
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Immediate Communications

AADL implementation of instantaneous communications of the
synchronous model
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Delayed Communications

AADL implementation of the delay operator of the synchronous
model
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Comparison

FIACRE

TASM

Communication Synchronization model Time model Resource management

port/shared data
    

shared data

Communicating 
Sequential 
Processes

Calculus 
Communication 
Systems

Timed 
Transition 
Systems

continuous

no

yes

implicit

implicit

Jean-Paul Bodeveix AADL data communication 14/22



Motivation
Background

Comparative Modeling
Conclusion

FIACRE
TASM

Outline

1 Motivation

2 Background
AADL
Target formalisms

3 Comparative Modeling
FIACRE
TASM

4 Conclusion

Jean-Paul Bodeveix AADL data communication 15/22



Motivation
Background

Comparative Modeling
Conclusion

FIACRE
TASM

Modeling periodic thread execution in FIACRE
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Modeling communication semantics in FIACRE
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Modeling periodic thread execution in TASM
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FIACRE
TASM

Modeling communication semantics in TASM
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Immediate communication

P
A
R
A
L
L
E
L

P
A
R
A
L
L
E
L

P
A
R
A
L
L
E
L

t:=Deadline1
Processor:=
WCET*100/Deadline1

t:=Period1

y:=f(x)
  d1?

t:=Deadline2
Processor:=
WCET*100/Deadline2

t:=Period2

d1!
z:=g(y)
  d2? d2!

Thread 1 Thread 2
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Conclusion

Schemas for expressing some real-time concepts in
FIACRE and TASM.

AADL periodic threads.
AADL delayed and immediate communications

FIACRE powerful for real time - verification through timed
Petri nets.
TASM powerful abstraction for resource management
(including time) - verification through priced timed
automata.

 better understanding of AADL.
 ideas for defining FIACRE extensions.
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