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Performability analysis: Current status

Error models

AADL error models are finite automata enriched with probabilistic failures
and repairs.

Two kinds of error models can be distinguished:

Discrete-time

Failures and repairs are modelled by discrete probabilities
Instantaneous probabilistic decision to fail (or repair)

Continuous-time

Failures and repairs are modelled by exponential distributions
Failures and repairs occur after a random duration

Limitation
All probabilities and distributions need to be known a priori.

New feature: Use parameter synthesis
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Performability analysis: Future

Parameter synthesis

Inputs:

1 a (finite-state) parametric error model

2 a performability property

3 a (fixed) threshold on this property

Desired output:

For which parameter values does the AADL model satisfy
the property with the given threshold?

Problem instances:

What is the maximal tolerable failure rate for a given reliability?

What is the maximal component’s failure rate for a desired MTTF?

. . . . . .
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Performability analysis: parameter synthesis
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Performability analysis: parameter synthesis

http://moves.rwth-aachen.de/research/tools/prophesy/
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Application: model repair

Assume a reachability probability/MTTF threshold is not met.

What to do? No problem! Counterexamples point to errors.

. . . . . . But they are often large and incomprehensible.

Can we “fix” a model when a bad state is reached too often?

What is the minimal change to be made?

New feature: Model repair. (This is based on parametric models.)
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Safety analysis: current status

Dynamic fault trees

DFTs extend static fault trees with dynamic aspects such as ordering
constraints, functional dependencies, and spare elements.

Limitation

Treatment of DFTs in COMPASS is rather restricted.

Analysis of ordering constraints between basic events

Priority AND gates are used to describe the ordering

New feature: Efficient DFT analysis. For all DFTs.
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Safety analysis: DFT rewriting
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AADL2Simulink

Positive experiences so far

+ Abstraction level of models is appropriate

mode transition systems, not source code

+ Support of incremental approach to system design

hierarchical modelling
separation of component interface and implementation

+ Valuable feedback from analysis to system designer

design inconsistencies, treating (multiple) failures.
improved safety modelling due to automated FMEA/FT generation.

Limitation

No automated link AADL to engineering models (UML, Simulink)
hampering the integration into engineering tool suites.

New feature: AADL2Simulink. Enables Simulink tools + code generation.
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Testing of extended AADL models

Current status

All COMPASS analysis features are based on models.

Limitation

No code analysis. No connection of analysis results to the real software.

New feature: Model-based testing of extended AADL models.
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Model-based testing in a nutshell
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Conclusion

New potentially interesting COMPASS features

1 Parametric analysis of performability characteristics

2 Model repair if performability is insufficient

3 Dynamic fault tree (generation and) analysis

4 AADL2Simulink

5 Model-based testing of extended AADL models
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