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RCSM: a reliable critical subsystem model in multi-agent system
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Abstract

It was paid great attention that a multi-agent system is composed of autonomous software agents, which makes
it more difficult to deal with the failures in the system than in a traditional distributed system, and the reliability
problem of multi-agent systems was studied. This study tried to resolve the failures at the agent group level, and, as
a result, a reliable critical subsystem model, called the RCSM for short, was introduced with the aim of improving
the reliability of a multi-agent system. The RCSM consists of three types of agent: Relay Agent, Control Center A-
gent, and Worker Agent. In RCSM, the Relay Agent encapsulates the critical subsystem, which is formed by
Worker Agents, to avoid wide spread of failures by hiding the actual topology of critical subsystem. Within the sub-
system RCSM adopts a consistent checkpoint mechanism based on task assignment to recover the failures in Worker
Agent, and combines replication with teamwork to increase the robustness of Control Center Agent. The fault recov-
ery efficiency of the RCSM and its influence on system load were analyzed by simulation experiments to illuminate
the practicability of RCSM.

Key words: multi-agent system (MAS), reliable model, critical subsystem, checkpoint, replication
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