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Design of a Spring Boot-based Multi-Agent Framework
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[Abstract] In response to the issues of inflexible task scheduling and unstable resource utilization in
enterprise—level distributed systems during high—concurrency situations, a microservice collaboration
architecture that incorporates Multi—Agent System (MAS) theory is put forward. This architectural design makes
use of the auto—configuration capabilities of Spring Boot to build a self—organizing cluster composed of
management and execution agents.Concerning task distribution, the conventional static routing is discarded, and
a dynamic auction algorithm founded on a weighted utility function is devised, comprehensively taking into
account multi—dimensional parameters like node real—time load, historical success rate, and network
delay.Empirical data indicates that this mechanism accomplishes task decisions within an average time of
45ms.Compared to the conventional Ribbon polling approach, the overall throughput of the system is enhanced

by 35%, showing outstanding self—healing abilities in situations of node failure.
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