Organic Computing
Formal Modeling, Safety Analysis,
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and Verification of Organic Computing Applications S AVE ORCA
Goal: » Formal framework for ensuring dependability of Organic Computing applications
Scope: » Highly dynamic systems with self-x properties

Challenges: > Formal definitions of self-x
» Behavioural guarantees vs.freedom of choice
» Smooth integration into software engineering process

Restore Invariant Approach

1 Behavioural corridors are described 3. Temporary violation of invariants 4. OC system preserves invariants 5. Sometimes necessary:
by a set of invariants triggers self-x phase for restoring @ as long as possible
the invariants Restoration of all invariants is no
V longer possible.
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Invariants and formal system model enable formal analysis and verification:

Functional Correctness Qualitative Analysis Quantitative Analysis

— Interactive verification — Fault Tree Analysis

—» Model checking SYS+ — Quantitative ADCCA
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— Adaptive DCCA (ADCCA)
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— Probabilistic model checking

Benefits: > Generic formal framework for specification and development of OC systems
» Measuring the degree of self-x
» Behavioural guarantees despite of self-x
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