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Abstract: To address issues such as low availability of computing power in ultra-large scale computing clusters of in-
telligent computing centers, low maturity of domestically produced technologies, bottlenecks in large-scale network-
ing efficiency, and complex operations and maintenance, a system based on cloud computing technology for construct-

ing a ten-thousand card cluster in an intelligent computing center was proposed. A ten-thousand card cluster was con-
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structed using 18 432 NPU units and an optimized RDMA network. A multi-plane network architecture was adopted,
in conjunction with SDN technology to achieve RDMA network tenant isolation. The network load balancing strategy
was optimized, resulting in a link load balancing error of less than 10% and an All-Reduce bandwidth of over 35 GB/s.
By employing the optimized distributed storage protocol, the model’s breakpoint recovery time was reduced to half of
its original duration. The validation results demonstrate that the domestic NPU ten-thousand card cluster, with the col-

laborative optimization of software and hardware, can not only meet the training needs of large models with hundreds

of billions of parameters but also support the training tasks of large models with trillions of parameters.

Key words: supercomputer cluster, intelligent computing center, ten-thousand card cluster, artificial intelligence
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