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Reuse of countermeasure knowledge to prevent failures through the use of integrated functional models
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In the conceptual design of artifacts, designers often add functions which help prevent potential undesirable states or
failures of a required function, which are unintended by designer. We call such functions supplementary functions. Although
these supplementary functions play a crucial role in improving the design of an artifact, the designer’s intentions (so-called
design rationale) in view of supplementary functions often remain implicit. This implies that the design rationale of
supplementary functions has not yet been sufficiently shared among designers. In order to explicate design rationale in the
form of a model, it is necessary to deal not only with the functional structure but also the unintended phenomena to be
prevented by supplementary functions. Based on ontological engineering, we have been doing research on an integrated
functional model which can consistently represent both the functional structure and the unintended phenomena. In this article,

we therefore discuss the reuse of such design rationale thorough the intermediary of integrated functional models.
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