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Methods of Controling Locality in Problem Solving
using CCM: A Model for Emergent Computation

Yasusi Kanada
Tsukuba Research Center, Real-World Computing Partnership

CCM (Chemical Casting Model) is amodel of nondeterministic, or random, computation. CCM is
developed toward establishing a problem solving methodology based on emergent computation,
which is open to continually varying environment. Computation in CCM is based on local

information. However, a solution cannot be found if the locality is at thelimit. Thus, the locality of
computation, especially computation of the evaluation functions, must be controlled properly, and
the locality in the search space must be controlled properly not to fall into local optima. Four
methods of controlling locality are shown in this report. They are addition or removal of catalysts,
composition of reaction rules (or tunneling), simulated annealing (SA) and frustration accumulation
method (FAM). We found that catalysts and FAM are effective in constraint satisfaction, but that
the performance is worse than conventional methods when only using these methods in a case. We
also found that tunneling, or dynamical composition of reaction rules, is effective in optimization.

* E-mail: kanada@trc.rwcp.or.jp
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