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Abstract: The network traffic of the graphics processing unit (GPU) cluster is continuously increasing, and the operation complexity has signifi-
cantly increased, which brings new challenges and opportunities to the construction of high—performance large—scale GPU cluster network
systems. To address this, we propose Astral Network—a lossless high—performance network architecture capable of interconnecting over
100 000 GPUs. GPU-centric networks require joint optimization of the collective communication library at the host and centralized routing
controller to achieve efficient collective communication over multiple paths. Therefore, Tencent developed a collective communication library
(TCCL) for Astral Network to achieve the shortest path planning across nodes, and a global optimized router (GOR) to avoid network conges-
tion caused by route conflict through traffic planning. In Tencent’s large—scale GPU—centric clusters, the comparison results between Astral
Network and the publicly available GPU—-centric network (i.e., NVIDIA NCCL) show that: Astral Network achieves 25% higher collective com-
munication bandwidth while reducing traffic conflict—induced congestion by 80%.
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