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Abstract: With the deep integration of artificial intelligence and the digital economy, the traditional architecture—where computing and net-
works operate relatively independently—struggles to meet the demands of computing tasks for high performance, real—time response, and
cross—domain resource sharing. This paper defines the computing power network (CPN) as a new type of infrastructure that is computing—
centric, network—based, and intelligence—driven, and systematically explores its key technological innovations and development practices.
This paper elaborates on six core technology systems: computing power routing, high—throughput data network, distributed intelligent com-
puting networking, intelligence—converged identification network, star—fabric network architecture, and computing power interconnection
measurement and awareness. Through live network pilots and large—scale verifications, the study demonstrates the significant effective-
ness of these technologies in improving network throughput, reducing end—to—end latency, and optimizing heterogeneous resource schedul-
ing. Finally, this paper proposes key directions and suggestions for future research on the CPN, focusing on five dimensions: efficient infra-
structure construction, cross—domain and cross—platform scheduling, intelligent management, diverse scenario adaptation, and privacy secu-
rity combined with green energy conservation.
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