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Antichain-based Model Checking [Raskin06]

®
+ Exploits simulation preorders that exist by-construction.
4+ For the Miyano-Hayashi construction the simulation °
relation is easy: [C,C].
o
4+ But, MH does not work for more complex logics.
®

4+ Original antichain-based algorithms cannot be ¢
applied to model checking extensions of LTL.

RLTL > ASW W > NBW




Our Goal

Develop antichain-based algorithms for
extensions of LTL
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+ Forward Simulation =<{C QO X Q
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g2 forward simulates g1
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Emptiness and Model Checking ~N=(&.0.6,1,F)

4+ Backward Repeated Reachability

BB* (M) = GFP( X -pret(X)N F)

Language Emptiness

LN)=0iff BB*NT =

4+ Symbolic Backward Repeated Reachability

BB (M) = GFP(\X - [F] M pre” (X)) (=)
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On : On — 29N
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N = (Z, QNaéNaIN:/FN)
(S, 0, f,ok) | ok = true}

Dl S, — UngMq,

D2. f'(p) < min{f(q) | q € pred(p) \ G}
D3. O’ is given as follows. Let p € S’ \ G, we have
— If ok = true then p € O' iff f'(p) is even.
— If ok = false then p € O" iff f'(p) = f(q) for some q € (pred(p) N O).
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oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

. Lemma The Streett simulation relation < is a forward simulation on S(/)

compatible with final states.

.
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



'i dea
Summary

4+ Antichains is a very cleaver model checking technique.

4+ Applied successfully to LTL model checking, outperforming
traditional approaches.

4+ Showed the existence of simulation preorders on our more
complex Streett construction.

4+ Similar results for our Rabin construction.

4 Future guidelines:

+ Similar results for other interesting acceptance conditions (like Hesitant).

+ Implement antichains for RLTL (and possibly for PSL) and integrate into NuSMV.



