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Abstract  This paper gives a symbolic model checking algorithm for the temporal logic CTL".
The algorithm determines whether a finite state system satisfies a formula in CTL" using the
method of symbolic tableau construction. According to our algorithm, we had implemented a new
CTL" symbolic model checker (MCTK) by means of OBDD and obtained some experimental re-
sults. Up to now, the well-known symbolic model checking tools (SMV, NuSMV etc.) have
been implemented only for the sublogics of CTL*, such as CTL and LTL. The results that we
have obtained in this paper are quite surprising and show that efficient CTL* model checking is

possible when the specifications are not excessively complicated.

Keywords model checking; temporal logic; Ordered Binary Decision Diagrams (OBDD)
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begin
b:=a;
a = CheckEX(a) ;
a:=BDD_And({, a);
a:=BDD_ Or(g, a);

end;
return(a) ;
end;
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begin
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b:=a;
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begin
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Background

In the past 15 years, there was many works on symbolic
model checking for the sublogics of CTL*. For the branch-
ing-time temporal logic CTL, McMillan er al. realized the o-
riginal CTL model checking algorithm of Clarke and Emerson
with the OBDDs representation for state transition graphs,
and thus it is possible to verify some examples that had more
than 10% states, even 10'" states by using various refine-
ments of the OBDD-based techniques by other researchers.

For symbolic LTL model checking, Clarke, Grumberg
and Hamaguchi gave a way to reduce LTL model checking to
CTL model checking with fairness constraints, constructed
asymbolic LTL model checker using the reduction, and also
showed how SMV can be extended to permit LTL specifica-
tions. Kesten, Pnueli and Raviv gave an interesting frame-
work for symbolic model checking specifications oflinear-time
temporal logic LTL with full fairness into consideration, and
it was self-contained exposition of full LTL symbolic model
checking without resorting to reductions to either CTL or au-
tomata.

There was also some model checking algorithms for the

full CTL* . Bhat, Cleave land and Grumberg presented an ef-
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ficient on-the-fly algorithm for model checking CTL". Bern-
holtz, Vardi and Wolper suggested another model-checking
algorithm for the full CTL" , which allows the on-the-{ly
construction of the state space of a system. However, these
algorithms are not symbolic ones for CTL"* model checking.
Recently, Kesten and Pnueli presented a compositional ap-
proach to the verification of CTL" properties over reactive
systems. Both symbolic model-checking and deductive verifi-
cation are considered. The model-checking part is similar to
But

they didn’t present the proofs and experimental results in de-

the symbolic model checking algorithm of this paper.

tail.

This paper gives a symbolic model checking algorithm
for CTL" . The time complexity of the algorithm matches
that of the existing algorithms for model checking CTL" , or
its sublogics CTL and LTL. Authors also describe how to
construct a new CTL" symbolic model checker (MCTK) that
appears to be efficient in practice.
which are CTL, the CTL" model checker get the same re-
sults as the CTL model checker.

For the specifications
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