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Logical Analysis of Real-time Discrete Event Control Systems
Using Communicating DEVS Formalism

Hae Sang Song *+ Tag Gon Kim

ABSTRACT

As complexity of real-time systems is being increased ad hoc approaches to analysis of such systems would have
limitations in completeness and coverability for states space search. Formal means using a model-based approach
would solve such limitations. This paper proposes a model-based formal method for logical analysis, such as safety
and liveness, of real-time systems at a discrete event system level. A discrete event model for real-time systems to
be analyzed is specified by DEVS(Discrete Event Systems Specification) formalism, which specifies a discrete event
system in hierarchical, modular manner. Analysis of such DEVS models is performed by Communicating DEVS
(C-DEVS) formalism of a timed global state transition specification and an associated analysis algorithm. The
C-DEVS formalism and an associated analysis algorithm guarantees that all possible states for a given system are
visited in an analysis phase. A case study of a safety analysis for a rail road crossing system illustrates the
effectiveness of the proposed method of the model-based approach.

Key words : Logical Analysis, Communicating DEVS formalism, Real-time Discrete Event Systems, Safety Analysis
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