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A Cycle-Cutset-based Algorithm for Solving Distributed CSP

oo og

Toshinobu Matsushita

g o

Makoto Yokoo

go g

Atsushi Iwasaki

gboooboog obbooooboobod

Graduate School of Information Science and Electrical Engineering, Kyushu University

This paper develops a new algorithm for solving distributed Constraint Satisfaction Problems (disCSPs) called
cycle-cutset-based asynchronous backtracking (CC-ABT), since it is based on the traditional asynchronous back-
tracking (ABT) algorithm, while it utilizes a notion called cycle-cutset to identify a difficult part of the problem.
A disCSP is a general framework that can formalize various application problems in multi-agent systems. A cycle-
cutset is a set of variables that cut all cycles, i.e., after removing this set, the remaining constraint network becomes
acyclic. Since an acyclic constraint network can be solved in a polynomial time, cycle-cutset-based methods are
extensively examined for centralized CSPs. However, so far, this idea is not widely used in disCSP studies. In our
newly developed CC-ABT algorithm, agents identify a cycle-cutset using a simple distributed algorithm, then, the
agents in the cycle-cutset perform the asynchronous backtracking, while the agents in the remaining acyclic parts

concurrently perform directed-arc-consistency.
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