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Abstract: This paper proposes an end-to—end solution to address the new requirements of Al large—model training at the scale of over ten
thousand GPUs and the need for long—distance, cross—campus networking. The hierarchical flow control reduces job completion time (JCT) by
an order of magnitude. The fast congestion feedback mechanism compresses congestion feedback latency from milliseconds to tens of micro-
seconds. Per—flow load balancing protocol eliminates port load imbalance. The topology—aware ZeRO 1 strategy instead of ZeRO 3 can greatly
reduce the number of cross—campus communications. Testbed experiments show that by integrating these key techniques, in the training of
models with hundreds of billions of parameters, the compute efficiency loss of cross—campus training was reduced from 10%—-15% to less
than 5%, validating the feasibility of long—distance networks in supporting ultra—large—scale Al training.
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