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Abstract: The network traffic of the graphics processing unit (GPU) cluster is continuously increasing, and the operation complexity has signifi-
cantly increased, which brings new challenges and opportunities to the construction of high—performance large—scale GPU cluster network
systems. To address this, we propose Astral Network—a lossless high—performance network architecture capable of interconnecting over
100 000 GPUs. GPU-centric networks require joint optimization of the collective communication library at the host and centralized routing
controller to achieve efficient collective communication over multiple paths. Therefore, Tencent developed a collective communication library
(TCCL) for Astral Network to achieve the shortest path planning across nodes, and a global optimized router (GOR) to avoid network conges-
tion caused by route conflict through traffic planning. In Tencent’s large—scale GPU—centric clusters, the comparison results between Astral
Network and the publicly available GPU—-centric network (i.e., NVIDIA NCCL) show that: Astral Network achieves 25% higher collective com-
munication bandwidth while reducing traffic conflict—induced congestion by 80%.

Keywords: large—scale GPU clusters; collective communication; load balancing
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Abstract: The technical challenges faced by intelligent computing center networks in the era of large—scale artificial intelligence (Al) models
are discussed, focusing on analyzing the limitations of traditional Internet Protocol (IP) networks in load balancing and burst traffic handling.
Two technical approaches are compared: optimization based on remote direct memory access over converged Ethernet (RoCE) and network
architecture reconstruction. The research centers on China’s independently developed global scheduling Ethernet (GSE) technology, detail-
ing its core innovations: the packet container (PKTC)—based load balancing mechanism and the dynamic global scheduling queue (DGSQ)
end—to—end congestion control technology, which effectively addresses traffic polarization and congestion packet loss in intelligent comput-
ing networks. Additionally, it systematically analyzes the innovative architecture of GSE network equipment in key areas such as interface de-
sign, forwarding engines, and queue management, demonstrating the technical advantages of this approach in building high—bandwidth,
low—latency, and non—blocking next—generation networks. The findings provide important insights for the evolution of intelligent computing
center networks.
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Abstract: A fault root cause analysis (RCA) system of intelligent computing networks based on Monte Carlo tree search (MCTS) and large lan-
guage models (LLM), named RCA-MCTS, is proposed in this paper. By leveraging cutting—edge research on MCTS in the domain of LLM rea-
soning, a multi—strategy prompt expansion mechanism is designed for fault root cause analysis tasks in intelligent network fault scenarios. Ad-
ditionally, a simulation mechanism is developed based on feedback interactions with the fault environment, enabling the MCTS process during
LLM reasoning to be adapted to the fault root cause analysis task. Experimental results show that RCA—-MCTS improves the accuracy of fault

root cause analysis by 33%-43%, and enhances the average matching degree of fault inference action sequences by 18%—34%.
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Abstract: In response to the situation that intelligent computing simulation is difficult to meet the requirements of the spatio—temporal dy-
namics of the wide—area network, a wide—area intelligent computing network simulation architecture oriented to the collaboration of mul-
tiple computing power centre is proposed. The key innovations of this architecture comprise: 1) an attributed graph model-based topology
abstraction method for modeling irregular connections among heterogeneous computing resources and restoring unstable networks; 2) a
flow—aware framework—based wide—area communication simulation architecture enabling high—precision network communication emula-
tion; 3) an event—triggered dynamic scheduling protocol for multi—-computing centers that ensures cross—domain operation causal consis-
tency through logical clocks. The proposal of this architecture makes up for the lack of simulation tools in the context of wide—area multiple
computing power centers. It provides efficient and reliable simulation support for relevant researchers in the field of wide—area intelligent
computing.
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[user]
user-id = yhbian
topo-id = traffic_generator_test

PS5k

[wide area topo]
model = llama-3-8B RN EE
dataset = WuDao

BERIERE

dtype = fp32
initial-distribution-phase = True

nodes-num =4

initial-distribution-algorithm = tree_sync_mode
gradient-convergence-algorithm = ring_sync_mode
circle-topo = ["h2", "h3", "h4", "h5"]

nodes-list = ["h2", "h3", "h4", "h5"]

father-node = h2

port-list = ["9000", "9001", "9002", "9003"]
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Abstract: As the connection base of the intelligent computing center, the network of the intelligent computing center needs to have high—
performance and low—latency communication capabilities. The network system of the intelligent computing center is a complex system that
integrates multiple elements, relying on collaborative innovation among upstream and downstream industries such as intelligent computing
services, forwarding chips, network cards, and network equipment. This paper systematically analyzes three core areas, namely the graphics
processing unit (GPU) Internet in servers/super nodes, the Internet between computers in the same park, and the Internet between intelli-
gent computing centers across parks. The requirements, challenges, and development trends in the industry of intelligent computing net-
works are discussed. China Mobile has innovatively proposed technical systems such as omni—directional intelligent sensing express archi-
tecture (OISA) and global scheduling ethernet (GSE), as well as a number of innovative technologies including elastic Ethernet aggregation,
refined congestion control, and physical layer security. The goal is to build an intelligent computing center network with super scale, ultra—
high bandwidth, ultra—low latency, and ultra—high reliability, so as to boost the development of the artificial intelligence (Al) industry.
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Abstract: The integration of 5G and the industrial Internet faces numerous security issues such as access security, network security, and data
security, so there is an urgent need for new security technologies to address these issues. This paper summarizes the security policies, stan-
dards and industrial development of the 5G—oriented industrial Internet, also studies the security threats faced by the 5G—-oriented industrial
Internet in terms of terminal, network, cloud platform and data security, and finally analyzes the security technologies of the 5G—oriented In-
dustrial Internet in terms of terminal, network, cloud platform and data security. The security technology solution for the 5G-oriented indus-
trial Internet needs to be grounded in the actual application scenarios of the industrial Internet, introduce protection technologies from mul-
tiple dimensions including terminals, networks, cloud platforms, and data security, construct a comprehensive protection system, prevent se-
curity threats, and enhance the level of security protection.
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Abstract: An implementation method for a secure telephone system based on physical layer security is proposed. The security principle in-
volves injecting artificial noise into each bidirectional communication channel, ensuring that the signal power detected by any illegal eaves-
dropper at any probing point on the line is far lower than the artificial noise power, thereby preventing information extraction. Legitimate us-
ers employ co—frequency co—time full-duplex technology to cancel the artificial noise and recover the original communication signal. Theo-
retical analysis and experimental results demonstrate that this system can effectively eliminate self—interference, allowing the legitimate
user’s signal—to—interference—plus—noise ratio to significantly outperform that of an eavesdropper, thereby ensuring communication secu-
rity. The successful implementation of a hardware prototype further validates the system’s practicality and effectiveness, offering a feasible
technical solution for high—security communication scenarios.
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