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CPS are heterogeneous
Example: CICAS-SSA*
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Heterogeneity in Models & Analysis Tools
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Challenges:

* No “universal” modeling formalism that can capture everything.

 Each model represents some design aspect well, but not the others.
* Models make (interdependent) simplifying assumptions.
» Different tools leverage different properties, work only with their formalism.

How do we ensure correctness of the system without a unifying formalism?
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Architectural Modeling of CICAS
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* “Heterogeneous models as annotations”
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e.g., LTSA

An Architectural Approach to the Design and Analysis of

Cyber-Physical Systems
Akshay Rajhans', Shang-Wen Cheng-, Bradley Schmerl?, David Garlan?, Bruce
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* “Heterogeneous models as arch. views”

Example: STARMAC quadrotor
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Models as architectural views
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Structural consistency using graph morphisms

View Consistency in Architectures for
Cyber-Physical Systems

ICCPS ‘11
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* Heterogeneous abstraction/implication

Define semantic associations between behaviors from domains By € By and By € By in terms of
behavior relations R C By x By, or special case behavior abstraction functions A : By — Bj.
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Heterogeneous Verification of Cyber-Physical Systems
, using Behavior Relations ) .

HSCC 12 <7 Enables heterogeneous verification
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Heterogeneous verification of CICAS
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Heterogeneous verification of CICAS
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Heterogeneous verification of CICAS
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Semantic assumptions as parameter constraints
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Using Parameters in Architectural Views to Support
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Parametric verification of CICAS
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