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Problem

» Not a single diagram for arbitrary number of threads
» Unbounded number of verification conditions

Our solution

» Unique diagram for arbitrary number of threads

» Finite and bounded number of verification conditions

Parametrized Verification Diagrams exploits the
similarities within symetric systems
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Parametrized Verification Diagrams

» PVDs are an extension of GvVD
» \We add the notion of boxes

» A PVD abstracts all instantiations of a parametric system
D[M] : <N7NﬂaBaE7N7F7naA7f>

For M threads

\ G represents
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Verification Conditions for Parametrized Diagrams

> Initialization: © — u(Ny)

» Consecution: For every n € N, let I = Voc(n, next(n)),

(C1) wun)(s) A pr(s,s’) — u(next(n))(s’) ,foreachiel
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) | L NN T ] b (92 B ()
and if (n1,n92) ¢ PUR,
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Verification Conditions for Parametrized Diagrams

> Initialization: © — 1 (Ny)

» Consecution: For every n € N, let I = Voc(n, next(n))

(C1)
(C2)

» Acceptance: If (nq,n5)

p(n)(s)
p(n)(s)

A IOT[Z] (87 S,)
/
A prii (s, s')

— u(next(n))(s") , foreachiel

N Njeri#3  — pnest(n))(s')
c P\ R, let I = Voc(ni,ns),

(a) — ZT&S’(Z/)) 2 1 (n2) () — 0jny (8) = 0jn, (s) , foreachie I
! pT[i]('S? S/) A /\je[i 77 A - S S : s/
OF 1 ) (5) A g (mo) () Do ()= O )
and if (n1,n2) ¢ PUR,
(a) ZT([AES)’(S;)) 2 1 (n2) (') — 0jny (8) = 0jny (") ,foreachiel
:07[%](575/) A /\je]i 7 A NS . , o
OF 1 ) (5) A g (o) () B () e

» Fairness: For each ¢ = (ny1,n9) € F and 7 € B,(nq):

(F1)  p(na)(s) A7[i] € n(e) — En(7[i])
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Mutual Exclusion Algorithm (revisited)

> For all k, (k) = O(announced(k) — < access_critical (k))

» By symmetry: p(c) for arbitrary ¢ € [M], implies p(k), Vk € [M]

[ fre(c)=1,2,7 K

|
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Conclusions

» Sound deductive method for concurrent parametric systems
» By now, works over symmetric systems
» A unique diagram for any arbitrary number of threads

» Proofs based on a finite number of verification conditions

» Posiblility of combination with decision procedures

» Current and future work:
» Use of parametrized diagrams for the verification of
concurrent list, skiplists, hashmaps...
» Nested parametrized verification diagrams
» Extension for non symmetric systems



