Transformation based dependability

evaluation - a complement to modeling



Grandfather, let’s tell, how
was in the old days...




Fault (meta-)model s-a-x
The old days derived from the technology

Faulty model instance
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The analysis context: the need for
mathematics

WHY and HOW to analyze
complex systems by mathematics?
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Fault model

Faults
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Automated generation
Good/faulty models



Abstraction: qualitative modeling



Example E Full model: rich (continuous) data domain j

Full model: /

E Predicate abstraction: Only a single binary value- operation domains j

\/

Qualitative model with control flow preservation:

Nondeterministic abstraction: Random choice, control flow saved

Non-deterministic model:

@



Qualitative abstraction-
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Qualitative abstraction-spatial
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Qualitative error propagation model:

(bounded) model checking
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Qualitative abstraction-

Good
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Good
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Temporal
compressor
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Static, syndrome model:

Constraint Satisfaction Problem
(potentially extended by quantitative attributes)

e 00e CSP: Single/all/best

solutions




Qualitative component models

e Dynamic

e Static:



Transformation: THE key factor
In all the
MDA, Integration and V & V models !

Modeling e.g. statechart
paradigm o to Petri-net

Model-to-model

Fusion
':resource allocation
. fault modeling
Semantics

Transformation

Lmetamodel driven
fault modeling

Transfomations

run-time
Model-to-code o< mathematical analysis
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Graph transformation:
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Representative IST projects



WP 4.1 Test Bench Design and Specification:

Workflow Based Integration
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September 26 — 27, 2005



Test bench concepts -Automotive, Generic
*|SO/IEC 61058

sAerospace

DO 160D, MIL-STD-461E
eI[ndustrial Control
Standards *EMC-89/336/EC

Models developed in
different notations
(e.g. PIM, HSM, PSM,

V&V tools
(e.g. SAL, FMEA)

X Transformation

Design objects Tools
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Transformation between different models/paradigms

Workflow integration server

Model Analysis results
(standard format) (aggregated)

transformation

User input

Analysis tool 1

Analysis tool 2
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Conclusion

Are intelligent methods confined
to academic thinking experiments ?



Pssst..Your talk was so
attractive, that | got
sleepy




