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Abstract: To tackle the stringent performance requirements of Al inference services and the complex coupling of multi-
dimensional (MR) resources in 6G networks, a hypergraph and genetic algorithm-based method for Al inference service-
driven MR orchestration and scheduling was proposed. Firstly, hypergraph accurately captured the high-order depen-
dency relationships among Al inference tasks in the service layer, algorithm-data-computing-connection resources in the
logical layer, and infrastructure in the physical layer. Secondly, a cross-layer MR dynamic matching optimization prob-
lem was formulated. The problem aimed to achieve the best match between service demands and network resources
through joint allocation of Al inference tasks, microservices involving MR, and intelligent agents. Meanwhile, an im-
proved non-dominated sorting genetic algorithm-II was proposed. By leveraging the pre-classification characteristics of
hyperedges to flexibly reduce the solution dimension, the convergence speed of the algorithm was improved. Simulation
results demonstrate that the proposed method outperforms the comparative algorithms in balancing inference latency and
inference accuracy, thus validating the effectiveness and practicality of the proposed algorithm.
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