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Abstract: Driven by the explosive advancement of generative Al technologies, exemplified by LLMs, intelligent computing centers are
rapidly evolving toward clusters with tens to hundreds of thousands of accelerators deployment scales. Consequently, intelligent computing
networks have emerged as critical infrastructure underpinning the digital economy in the intelligent era. Against the backdrop China’s 2026
Government Work Report has put forward initiatives to launch new infrastructure programs featuring ultra-large-scale intelligent computing
clusters, the 39th CCF Beautiful Lake Seminar was successfully held at the CCF BC in Suzhou. Centered on the theme “Networking
Technologies for Ultra-Large-Scale Intelligent Computing Clusters—Challenges and Opportunities”, this article summarizes the insights
from the seminar and provides an in-depth analysis of the practical challenges in four key areas: intra-networks of the SuperPod, architecture
evolution of intelligent computing networks, cross-domain interconnection of intelligent computing clusters, and performance optimization of
intelligent computing networks. The analysis covers critical issues such as architectural design, high-performance communication, reliability
assurance, and end-to-end optimization. By aggregating expert viewpoints shared at the seminar, this work systematically reviews distinctive
insights and practical experiences concerning a broad spectrum of topics, including the evolution of intelligent computing networks, high-
performance network transport, heterogeneous cross-domain training, optoelectronic hybrid networks, super-node communication, LLM
inference systems, ETH+, industrial practices, industry-university-research collaboration, and disciplinary talent cultivation. Furthermore, the
article concludes and forecasts prospective developmental trajectories and technological tendencies of intelligent computing clusters amid the
booming intelligent era. Consensus proposals originating from the seminar include strengthening deep hardware-software coupling,
facilitating standard formulation for intelligent computing clusters, fostering open-source and collaborative ecosystems, and boosting
innovation through industry-university-research cooperation, all of which aim to fuel the high-quality construction of domestic ultra-large-
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scale intelligent computing cluster infrastructure.
Keywords: ultra-large-scale intelligent computing cluster; system architecture evolution; computing node; high-performance
communication; in-network computing; ETH+
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