TuEe SciencE AND ENGINEERING Dosnisaa UntversiTy, Vor.40, No.3 Octoser 1999 (000000000000 000D 00O ppl90 27)

An Improvement of DORAR Method for Highly Nonliner Local
Constraints
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The DORAR(Distributed Optimization by Resource Addition and Reduction) method is a new parallel and
distributed algorithm for optimum design of discrete systems, and has been found to be effective for the optimization
of electrical circuits and discrete structures so far. This optimization algorithm consists of two processes, namely the
resource reduction process and the resource addition process. In the former process, each element discards its critical
resource margin which is the minimum among the resource margins with respect to global and local constraints, while
in the latter process, a small amount of resources are added to all the elements. However, some elements that are not
necessary in a final optimum solution ask for a great amount of resources due to their local constraints. In order to
overcome this problem, a new rule is introduced about the resource reduction process in the method. In the previous
resource reduction process, if a design point is out of a local constraint region, it is always moved to the constraint
region. In the proposed method, a rule is developed to judge that can identify whether such a local constraint should
be satisfied or not is developed. The new method is successively applied to the optimum design of discrete systems

such as truss structures.
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Fig. 1 A 14-member truss.
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Fig. 2 Initial configurations of 14-member trusses.
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structures during the iterations.
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Fig. 7 Histories of the total volume of the

structures during the iterations (Rule 1).
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members during the iterations (Initial config. 2).
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