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CSP-Prover

e L. O'Rellly, Y. Isobe, M. Roggenbach: Integrating Theorem Proving
for Processes and Data, PPL'07.

e Y. Isobe, M. Roggenbach: A complete axiomatic semantics for the
CSP stable failures model, CONCUR'06.

e Y. Isobe, M. Roggenbach, S. Gruner: Extending CSP-Prover by
deadlock-analysis: Towards the verification of systolic arrays, FOSE'05.

e Y. Isobe, M. Roggenbach: A generic theorem prover of CSP
refinement, TACAS '05.
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Outline

CSP-Prover

A complete axiomatic semantics for the stable failures model

CSP-CASL-Prover
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CSP-Prover

The language CSP: One syntax . . .

Given an alphabet % (possibly infinite)

Basic processes

P.Q = n(z,...,z) | Skip | Stop | Div
a—P|ly—-Pl|z: X - P
POQ | P | if othen P else ()
PIX]Q | P\X|Prl)| P3s@Q

(Systems of) equations

n(x,...,x.) =P
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The language CSP: One syntax . . .

. . various models

e.g.
e Traces model 7 — safety properties

e Failures divergence model N — livelock analysis
e Stable failures model F — deadlock analysis

e Stable revivals model R (2005) — responsiveness

Fairness: Models based on infinite traces
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CSP models are denotational

Domain with antisymmetric refinement order e.g.
the domain 7(A) of the traces model is the set of all non-
empty and prefix closed subsets of ¥*V: T, S < SCT.

Semantic clauses e.g.

traces(Skip) = {(),({(V)}
traces(a — P) = {)}u{{a) " s | s € traces(P)}

Fixed Point Theory Tarski & cpo or Banach & cms
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CSP-Prover

CSP-Prover (TACAS 05)

Refinement proofs ‘P C ()’ over different models

e Based on Isabelle-HOL (Complex)

e Generic architecture

o Currently implemented models: F (and 7)
e Deep encoding

o Different fixed-point theories (cms, cpo)

M.Roggenbach: CSP-Prover, IFIP WG 1.3 meeting, March 2007



CSP-Prover

Implemented Isabelle Theories
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An example proof

NolLoss = coin — item — NolLoss
1 cotn — Noloss
UnfairVM = button — coin — coin — item — UnfairVM
claim:

NoLoss Cr UnfairVM \ {button}
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Case studies

e Dining mathematicians (infinite state)
e EP2 dialogues (industrial application)

e Deadlock analysis of systolic algorithms
(parametrised problems)

o Verification of process algebraic laws
(Analysing CSP)

o Completeness proof of our axiomatic semantics
(Analysing CSP)
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Users

e Qinetic — industrial (& military?) applications
e TU Berlin (Timed CSP)
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Alternative approaches

e Tej/Wolff: HOL-CSP (1997, 2003)
o Based on Isabelle/HOL

o Flat encoding
o New partial order on processes
e Schneider/Dutertre (1997, 2002)
o Based on PVS
o Traces-model only
o Tailored for security-protocols
e Badban/Fokkink/Groote/Pang/van de Pol: ‘uCRL’-Prover (2005)
o Based on PVS

o Axiomatic
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