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Developing a tool to assist in resolving specification inconsistencies based on
mathematical argumentation theory
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In this research project, by using argumentation frameworks and extensions

of mathematical argumentation theory, we have developed a prototype inconsistency resolution support
tool for inconsistencies in a broad sense, including logical contradictions. In particular, we
proposed and implemented a method for constructing an argumentation framework from a specification
document written in natural language using a machine learning-based language model. Moreover, we
have proposed a method for extracting attack relations (relations representing inconsistencies among
specification elements). We also proposed and implemented a method for enumerating extensions from
the argumentation framework using SMT solvers by defining extensions (sets of consistent
descriptions in the specification) in the argumentation framework in an extension of first-order
predicate logic. Based on these results, we proposed an inconsistency resolution support method and
prototyped it as a tool.
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