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Study on approximation algorithms of an error

localization method using a Max-SAT solver
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Abstract

Study on approximation algorithms of an error localization

method using a Max-SAT solver

Yuji YONEDA

More advanced functions are required for software year by year, software is be-
coming complicated. Accordingly, it is becoming difficult to find potential errors in
programs. In recent years, satisfiability solvers, or SAT-solvers, have been actively
developed, and high speed SAT-solvers have become available. The bounded model
checking (BMC) is a well-known application of SAT-solvers to software verification. It
is done by reducing correctness of programs to a satisfiability problem.

When a given program has an error, model checking tools provide the execution
path to the location where an assertion fails. However, usually the real error of that
program is in a little part of that execution path, and users have to search for the real
error location by the themselves.

Jose et al. proposed a method for locating errors in programs, using a Max-SAT
solvers, which is an extension of SAT-solvers. This method reduces error location of
programs to a Max-SAT problem. This is done by generating logical expressions rep-
resenting instruction sequences in the same way as the BMC. However, it is time-
consuming to strictly solve the Max-SAT problem, and it difficult to identify the error
location of a large software by this method. In this research, we propose a method for
quickly identifying error location candidates, by applying approximation algorithms of

Max-SAT problems. And then, we compare its accuracy with existing methods.
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