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Abstract: In recent years,with the rapid development of supply chain enterprises, how to build an efficient supply chain
management strategy model has become a hot research topic. Currently, supply chain management faces the problems of
high inventory cost and huge communication overhead. To address these challenges,an optimization scheme that integrates
machine learning and improved practical Byzantine fault tolerance (PBFT) consensus algorithm is proposed. The scheme
adopts a hybrid optimization strategy combining genetic algorithm and gradient algorithm,which has the advantages of both
global optimization and local fine tuning,thus significantly reducing the inventory management cost. Meanwhile,the PBFT
consensus mechanism effectively improves the efficiency of the node election process and the overall reliability of the system
by introducing the Honest-peer reputation model and verifiable random function. The experimental results show that,
compared with the traditional method, the optimization scheme achieves significant results in reducing the supply chain
management cost, as evidenced by an average decrease of 4.6% in inventory cost and a reduction of about 50% in
communication overhead ,which has a wide range of application prospects and practical value.

Key words : blockchain, machine learning, consensus algorithm, supply chain
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