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ABSTRACT

Recently, many critical control systems are developed using formal methods. When software
applied to such systems is developed, the employment of formal methods in the software
requirements specification and verification will provide increased assurance for such
applications. Earlier error of overlooked requirement specification can be detected using formal
specification method. Also the testing and full verification to examine all reachable states using
model checking to undertake formal verification are able to be completed. In the comparison of
other formal specification methods, we choose the Z formal language for applying to the train
control system. Using Z is able to realize higher correctness in the requirement specification,
and we propose the Statemate of the best solution in formal verification tools for the system
modeling and verification. The Statemate makes it possible to prove thoroughly the system
execution from the simple graphical modeling of the complicated train control system. Then we
can expect that the model-based formal method combining Z with Statemate will be utilized

widely for the railway systems due to various strong points.
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3.5 SMV(Symbolic Model Verifier)
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3.6 VIS(Verification Interacting with Synthesis)
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3.7 SPIN(Simple Promela INterpreter)

SPIN LTL(Linear Temporal Logic) model checker®A], 71¥£2] model checking H'HolA A
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3.8 PVS(Prototype Verification System)
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