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Abstract

In software engineering, state machines are important computational models. In the
design of safety critical systems, we formally specify the systems and verify that systems
have some desired properties based on the formal specifications. This approach is effec-
tive to ensure their reliability. State machines are roughly classified between finite state
machines and infinite state machines. Models of state machines which has inductive def-
inition are the latter one. In these models, safety properties can be proved by induction,
but there is a disadvantage. Success of a verification depends upon human’s knowledge
and experience since it is impossible to verify the properties automatically.

There are many tools which perform verification by induction in semi-automatic way.
CafeOBJ is one of them. CafeOBJ is an algebraic specification language. We can describe
specifications of state machines in CafeOBJ. The interpreter regards a specification as
a term rewriting system, and performs equational reasoning by reduction. To verify
properties by induction, case analysis is indispensable. However it is not realistic that
persons manage enormous cases. For this reason, it is important to support case analysis.

In this paper, a case is a set of states. Firstly, we propose a method to represent a case
by a term. This allows us to operate case analysis by reduction. I propose two techniques
to support case analysis by CafeOBJ interpreter. The first one is a technique of organizing
cases by a matrix. This matrix consists of the axis derived from the specification of the
state machine, and the axis derived from a assertion (or induction hypothesis). This
matrix can be reuse each asseation because the latter axis is a parameter. It is easy to
add more precisely case analysis if the analysis is not enough to prove a assertion. The
second one is used when it cannot verify well using the first one. This technique generates
cases mechanically to find candidate cases which can be used for verification or missing
lemma. These techniques are implemented in CafeOBJ.

In this paper, we show effectiveness of these techniques by applying ones to some
practical examples which are some railroad signaling systems.
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