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Design Simulation Based on a Computable Model of Design Processes
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This paper discusses a logical formalization of design processes to establish a
computable design process model that is a crucial problem to realize intelligent
CAD systems. First we show a cognitive model which is obtained by
observing design processes with protocol analysis method. Then we establish a
logical and computable framework that can explain the cognitive model. It is
realized as a combined reasoning of abduction, deduction and circumscription
that are executed repeatedly. Abduction is used to expand the designer’s
thought, deduction is used when the designer want to get all obtainable facts,
and circumscription is applied to solve an inconsistency found during deductive
reasoning. We implemented this reasoning as design simulator that revises
design specifications and the design solutions progressly as the designer does in
the design process in order to show that this framework is computable and

explains design processes.
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