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Symbiotic Approach to Distributed Resource Allocation:
Toward Communication Network Resource Management
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Abstract  This paper presents a microeconomics-based symbiotic approach to a distributed resource allocation prob-
lem in a multi-agent system. When an agent has its own goal and there is interaction among agents’ goals, it is
necessary to resolve possible conflicts and achieve agents’ goals while an overall desired state is realized. We call
this kind of process Coordinated Balancing. A distributed resource allocation is a typical example. The proposed
symbiotic approach neither involves explicit cooperation nor competition among agents. The main objective of this
approach is to reduce communication between agents. This approach is applied to a distributed resource allocation
problem modeled on path assignments in a communication network, where the global objective is to equalize the

resource usage ratios. Simulation results indicate that the proposed symbiotic approach is effective.
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Activity: Establishing a path from node A to C.

Establishing a path from node F to B.
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