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selects only 8 routed experts in practice, it can scale up this number to a maximum of 13 experts
(4 nodes x 3.2 experts/node) while preserving the same communication cost. Overall, under
such a communication strategy, only 20 SMs are sufficient to fully utilize the bandwidths of IB
and NVLink.

In detail, we employ the warp specialization technique (Bauer et al., 2014) and partition
20 SMs into 10 communication channels. During the dispatching process, (1) IB sending, (2)
IB-to-NVLink forwarding, and (3) NVLink receiving are handled by respective warps. The
number of warps allocated to each communication task is dynamically adjusted according to the
actual workload across all SMs. Similarly, during the combining process, (1) NVLink sending,

handled by dynamically adjusted warps. In addition, both dispatching and combining kernels
overlap with the computation stream, so we also consider their impact on other SM computation
kernels. Specifically, we employ customized PTX (Parallel Thread Execution) instructions and
auto-tune the communication chunk size, which significantly reduces.the use of the L2 cache
and the interference to other SMs.
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DeepSeek's Al breakthrough bypasses industry-standard CUDA, uses
assembly-like PTX programming instead

DeepSeek B Al SRS 1TUL4RME CUDA, BUFZELUCHERN PTX Hiz2

DeepSeek's Al breakthrough bypasses industry-standard CUDA, uses assemb...
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