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Towards Modeling-error Detection Using Multi-valued Model Checking

Y OSHIAKI TATSUMIt and YUKIYOSHI KAMEYAMA't

We address the problem of locating errors in the modeling phase for model checking. As
the first step toward the problem, we propose a technique to detect redundancy in a given
model. A model checker checks if, given a Kripke structure and a temporal logic formula, the
structure satisfies the formula. In order to supply these inputs to a model checker, we need
to do modeling, that is, to represent a system and a specification by a Kripke structure and a
formula. Since this phase is usually done by hand, it is error-prone. In this presentation, we
propose a method to find, starting from a possibly wrong model and a specification formula,
a minimal model (with respect to the degree of redundancy). In order to efficiently compute
the minimal model, we use multi-valued (lattice-valued) model checking techniques. One of
our main results is a rigid proof of the simulation theorem extended to a multi-valued case.
Finally we apply our technique to a railway signaling system and show that our technique
can be combined with abstraction which is necessary to reduce the size of models.
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