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Verification of Bounded Model Checking Algorithm Using Coq
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Bounded model checking (BMC) is a formal method for verifying safety properties of systems modelled
as transition systems. In a verification process, it encodes a system and its property into a predicate logic
formula and checks the satisfiability of the formula. Various BMC algorithms have been proposed, each of
which is carefully designed by e.g., unrolling of execution paths, inductions on execution paths, and abstract
representation of states. To provide a reliable BMC tool, we need to understand their background consid-
eration and design/implement a BMC algorithm correctly. In this research, to provide a reliable BMC tool,
we describe BMC methods and verify their soundness using a proof assistant; then, the same BMC method
description is utilized for model checking on top of the proof assistant. Our contributions are as follows:
(1) We describe several BMC algorithms proposed by Sheeran et al. using Coq; then, we formalize the proof
of the soundness of the algorithms; also, we identify/prepare functions and theorems that can be applied to
generic BMC methods. (2) We describe various objects related to BMC on top of Coq, e.g., target systems,
properties, BMC algorithms, their soundness proofs, and inputs/outputs of SMT solvers. Accordingly, sev-
eral operations are integrated such as modeling of target systems, model checking, and verification of the
underlying algorithms.
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