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[ Abstract] Unified Communication X (UCX) is an optimized production proven-communication framework for modern,
high-bandwidth, and low-latency networks. As the communication middleware of the "Songshan" supercomputing
platform , UCX improves the development efficiency of the parallel programming model on InfiniBand(IB). In addition,
the performance of UCX directly affects the communication performance of upper-layer applications. This paper
presents an in-depth analysis and performance test.of the UCX framework on the Songshan supercomputing platform.
The limitations of IB adapter communication and the unreasonable choice of UCX communication transmission are
revealed. The UCX framework is adapted to the Sockets Direct architecture of the Songshan platform by tuning the
parameters at the level of the identified problems. At the code level, the selection logic of UCX for transmission is
modified such that UCX no longer selects the network card for transmission after selecting the shared memory
transmission. This addresses the problem of inter-process communication within the node occupying the HCA card
resources. The bandwidth setting of KNEM in UCX is also modified such that UCX becomes more reasonable in
selecting shared memory CMA and KNEM transfers. The experimental results indicate that the use of the optimized
UCX for allgather collective communication testing between 100 nodes reduces the delay by at most 80% compared to
before optimization. Further, the alltoall collective communication delay within the node is reduced by at most 70%, and
the gather collective communication delay is reduced by at most 45%. The optimized UCX communication library
provides better Internet support for parallel programming models and applications on the Songshan supercomputing

platform, thereby improving the collective communication performance of the platform.
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