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Abstract. Nowadays, many real problems can be formalized as Dis-
tributed CSPs. A distributed constraint satisfaction problem (DisCSP)
is a CSP in which variables and constraints are distributed among multi-
ple automated agents. Many researchers assume for simplicity that each
agent has exactly one variable. For real distributed problem these tech-
niques require a large amount of messages passed among agents, so these
problems are very difficult to solve. In this research summary, we ques-
tion why the lack of works to manage large-scale problems.
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1 Introduction

In recent years we have seen an increasing interest in Distributed Constraint Sat-
isfaction Problem (DisCSP) formulations to model combinatorial problems (see
the special issue on Distributed Constraint Satisfaction in Artificial Intelligence
journal, vol 161, 2005). There is a rich set of real-world distributed applications,
such as networked systems, planning, scheduling, etc, for which the DisCSP
paradigm is particularly useful. In such distributed applications, privacy issues,
knowledge transfer costs, robustness against failure, etc preclude the adoption
of a centralized approach [3].

A distributed CSP is a CSP in which the variables and constraints are dis-
tributed among automated agents. Finding a value assignment to variables that
satisfies inter-agent constraints can be viewed as achieving coherence or consis-
tency among agents.

The more cited papers related to DisCSP make the following assumptions
for simplicity in describing the algorithms:

1. Each agent has exactly one variable.
2. All constraints are binary.
3. Each agent knows all constraint predicates relevant to its variable.
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Although the great majority of real problems are naturally modelled as non-
binary CSPs, the second assumption is comprehensible due to there exist some
techniques that translate any non-binary CSP into a equivalent binary one [1].

However, the first assumption in too restrictive and the main basic research
is focused to small instances and little work has been done to solve real-life
problems.

2 From Basic Research Toward Applied Research

One of the pioneer researchers in DisCSP said ” So far, we assume that each agent
has only one local variable. Although the developed algorithms can be applied
to the situation where one agent has multiple local variables by the following
methods, both methods are neither efficient nor scalable to large problems” [5].

— Method 1: each agent finds all solutions to its local problem first. By finding
all solutions, the given problem can be re-formalized as a distributed CSP,
in which each agent has one local variable whose domain is a set of obtained
local solutions. Then, agents can apply algorithms for the case of a single
local variable. The drawback of this method is that when a local problem be-
comes large and complex, finding all the solutions of a local problem becomes
virtually impossible.

— Method 2: an agent creates multiple virtual agents, each of which corresponds
to one local variable, and simulates the activities of these virtual agents.
However, since communicating with other agents is usually more expensive
than performing local computations, it is wasteful to simulate the activities of
multiple virtual agents without distinguishing the communications between
virtual agents within a single real agent, and the communications between
real agents.

In spite of significant progress in distributed CSP, the following question is
straightforward: Why it is assumed a Variable per Agent?

Only some works include a set of variables into an agent [4],[2]. Therefore,
more research must be done to solve more realistic problems.
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