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On developing wide—-area long-distance high—-performance transport
techniques in computer networks

LIANG Teng', YANG Jian'?, YANG Jiayu', ZHANG Yu"’, ZHANG Weizhe"*"

1. Pengcheng Laboratory, Shenzhen 518000, China
2. Harbin Instituted of Technology (Shenzhen), Shenzhen 518055, China
3. Harbin Instituted of Technology, Harbin 150006, China

Abstract The technology for high—performance long—distance transmission has significant strategic value in the context of China's
"East Data, West Calculation" project, which aims to construct a nationwide integrated computing network. Three trends are driving new
requirements for the paradigm of wide—area distributed computing power coordination: 1) the rise of Al large—scale model intelligent
applications that demand extremely high computing resources, 2) the embargo on high—performance GPU chips limiting single—center
computing power resources, and 3) the formation of a dispersed computing power distribution pattern due to the establishment of
computing clusters across various regions in China. High—performance long—distance transmission technology is crucial for this new
paradigm. This paper discusses five aspects: supporting the new paradigm of wide—area distributed computing resource coordination,
technical routes, underlay networks, challenges, and costs. Based on the results of a real-network experiment spanning 2100 kilometers
from Shenzhen to Zhongwei in Ningxia, the authors believe that optimizing existing RDMA technology for long—distance transmission
over wide—area optical networks is one of the most feasible and cost—effective solutions in the short term. By optimizing RoCE (RDMA
over Converged Ethernet) over wide—area optical networks, it is possible to achieve "optical direct access to data in WAN" approaching
physical layer communication performance indicators.

Keywords wide—area long—distance high—performance transmission; wide-area RDMA (WRDMA); compute—first networks;

east—data—west—computing
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