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Computational Modelsfor Concurrent Design Process Support
(2nd Report: Design Operation Model and Process Management)*

Kikuo FUJITA*3 and Shin’ichi KIKUCHI

*3 Deptpartment of Computer-Controlled Mechanical Systems, Osaka University,
2-1 Yamadaoka, Suita, Osaka 565-0871, Japan

This research proposes computational models for concurrent design process of large complicated
systems toward the development of agent-based distributed design support systems. In this second report,
we mathematically formulate the partial design problem of each divided task in the distributed design
process under the concepts introduced in the first report. Following them, the backward-chaining operation
for refining a tentative design solution is modeled as an optimization problem. Its form belongs to a
style of goal programming, since the goals, each of which is the play of an intermediate variable among
divided tasks, are defined with a set of regions and domains. The associated mathematical programming
method is configured by combining linear approximation, monotonicity analysis and active set strategy to
support designer’s decision making. The issues on design process management over such optimization-
based support are further discussed. Finally, the coordinative design process among divided tasks is briefly

demonstrated in an application to preliminary aircraft design.

Key Words: Design Engineering, Design Process, Goal-Driven Coordination, Computational Design
Model, Optimization, Goal Programming, Monotonicity Analysis, Active Set Strategy
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