starMcC: an automata based

CTL* model checker

MOTIVATIONS

Model-checking of
temporal logic formulae

| | LTL

is a technique used for can express
the formal verification of e
Discrete Event Systems. possibility

CTL* model-checking
algorithms are complex,
and few tools are available.

CTL*

can express both fairness
and possibility

the algorithms for a fully symbolic automata-based approach for CTL*
the open-source tool starMC, a CTL* model checker for systems specified
as Petri nets (to the best of our knowledge starMC is the only available
CTL* model-checker based on Buchi automata)

a public, open benchmark to compare CTL* tools.

METHODOLOGY
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SYNCHRONIZATION PROCEDURE

Model = (RSM,NSFM)
Automaton = (Q,AP, 5,0y, %)

1: procedure BUILDSYNCHPRODUCT(M, &)
2: // Build the MDD of the initial states.

CTL* formula is divided o cach locton g0 € 0 do

for each edge ¢ = go — ¢/ in &: do

into sub-formulae, each o Zo AUAddLoc(sa(@).q)

end for

re p re S e n te d a S a B u C h i // Build the Next State Function MxD

NSF « MxD()

: for each edge ¢ = ¢ = ¢/ in : do
a U to m ato n 2 nsf® « AddLocX (NSF¥ N (PSM x Sat™(a)),q,4')

NSF + NSFU nsf®

end for
/I S z: array of MDDs, one entry per accept. set F; € %
for each accepting set F; € .%: do
MDDy, + U{ edgeForVar(q) | for each ¢ € F;}
Szi] + {MDDg;}
: end for
20: return (Zy,NSF,Sz)
21: end procedure
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Emerson-Lei algorithm
takes the synchronized
product and computes
the set of satisfying
states

EFFICIENCY!
Everything is symbolic
(decision diagrams)
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Benchmark and virtual machines:

https://zenodo.org/record/5752419

THE STAR MC TOOL

The starMC tool allows users to specify the model graphically as a
Petri net. Logical formulae are then verified using the symbolic

1
algorithm for CTL*.
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starMC is user friendly and open-source:
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