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Diffusing Search Scheme for Distributed Problem
Solving and Its Evaluation
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Computer systems have been evolving from centralized ones to distributed ones, and fur-
thermore, cooperating systems, which consist of intelligent and autonomous agents cooper-
ating with each other, are drawing attention to cope with large scale and complex prob-
lems. Most of the conventional approaches have been experimental ones based on a specific
application or architecture, but, in this paper, we propose a generic distributed inference
scheme which is called diffusing search. At first, we formalize distributed problem solving
as a search process to find a path from the initial state to a goal state on a state space
graph which is divided and assigned to each agent a priori, and propose two diffusing
search algorithms to find a single path and an optimal path respectively. Then, we prove
their completeness and admissibility and analyze their computational and message complex-
ities and approximate speed-up. To evaluate their actual performance, we make simula-
tion experiments on distributed maze problems and show its performance concerning the
complexity of maze and the communication cost. As results, we show that the diffusing
search is effective for problems whose search space becomes large, on the other hand, in-
effective when the communication cost is high.
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Fig. 3 Optimal solution algorithm.
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