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Limitations of the Finite State Verification Approach
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Abstract Finite state verification for programs is an approach between theorem proving and testing,. On the one hand,
it can prove that a program has some required properties, or find counterexamples to prove the program does not have
these properties. On the other hand, it is not as complex as theorem proving which needs more special theory on for-
malized reasoning and more mathematical knowledge, However, there are some limitations on existing finite state veri-
fication approach. The properties being proved must be the sets of event sequences which can be accepted by finite state
automata, or equivalently, these properties can be represented by regular expressions. As we all know that the set of
languages accepted by the finite automata is the smallest set according to Chomsky’s classification. In this paper, the
limitation of using only finite automata is discussed, and as an attempt to break through this limitation, a new ap-
proach, finite path verification, is presented here, By this new approach, the properties being proved can be represen-
ted by automata of any kinds, The model describing system is restricted to be acyclic at a cost. An approach named fi-
nite path testing is also presented for the cyclic system model in this paper., The correctness of a program cannot be val-
idated directly by this approach as by other common software testing. However, if the testing cannot be passed, coun-
terexamples then can be found to reveal the faults in the program. The testing here is different form commontesting for
it is not to execute the actual program, but testing according to paths of the model.
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