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Abstract

This paper explores the practicality of conducting program analysis for multithreaded soft-
ware using constraint solving. By precisely de£ning the underlying memory consistency
rules in addition to the intra-thread program semantics, our approach offers a unique ad-
vantage for program veri£cation — it provides anaccurateand exhaustivecoverage of
all thread interleavings for any given memory model. We demonstrate how this can be
achieved by formalizing sequential consistency for a source language that supports con-
trol branches and a monitor-style mutual exclusion mechanism. We then discuss how to
formulate programmer expectations as constraints and propose three concrete applications
of this approach: execution validation, race detection, and atomicity analysis. Finally, we
describe the implementation of a formal analysis tool using constraint logic programming,
with promising initial results for reasoning about small but non-trivial concurrent programs.


