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Abstract: Based on the requirements of artificial intelligence (Al) technology and business on data communication networks, this paper first
analyzes the problems of the existing networks in three scenarios: data access for computing, interconnection of intelligent computing cen-
ters, and large—scale Al training. The key technology innovation of "access—artificial intelligence data center", "inter—artificial intelligence data
center" and "intra—artificial intelligence data center" networks are then illustrated, including the business innovation exploration of "access—
artificial intelligence data center" networks, the architecture innovation of "inter—artificial intelligence data center" networks around the Ether-
net technology, and the technical improvement of “intra—artificial intelligence data center" networks from IT, IP, and the optical layer. After
that, a 4—layer network architecture is proposed, including the operation layer, network control layer, service connection layer, and physical
network layer, to optimize the data communication network. We believe that reasonable promotion of industrial development requires or-
derly planning of standardization research and progressive pilot verification of key technologies.

Keywords: artificial intelligence; data communication network; access—artificial intelligence data center network; inter—artificial intelligence

data center network; intra—artificial intelligence data center network
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Abstract: In order to meet the high—performance transmission requirements of a complex interaction between intelligent computing power
and massive data, a high throughput data network architecture and key technologies are proposed. By increasing the data transmission vol-
ume under unit bandwidth, the problem of high cost and poor transmission timeliness encountered in traditional network transmission is
solved. The key technologies in the proposed architecture, such as wide area traffic scheduling technology, intelligent management and con-
trol operation and maintenance technology, transmission protocol optimization technology, data compression and security assurance, are
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dress using the information of the virtual Ethernet and the host by identification mapping, and select the IPv6 prefix as the routing informa-
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BE: BEER FHNE GRIHBULES. BEWSHNRARE, B28E SRRHE RS, BH— ShResltiBrieE
BAEFIHE (URDMA) BARSZE, EUNEREHITMNY/TERMINY (TCP/IP) MYV EE, HRIPRAMNERS (CPU) NWMESSIHIE
BERUIREI, REHERG. ZRE. FREESRALRIVES 2K ETRSMUAMSITEEBAFZINE (RoCEV2) ThY, FEAT BiEiR
ML NMRESEIMAL, MRSRENE, HARIVE (RTT) BTEN 20 ms. EBE0.1%8IMBINE T, TCPINNSITIMALN 0.02 Gbit/s,
TR RoCEV2 I BERZIE 90, URDMA TN EITIHAEY 88.26 Gbit/s; =4 RTTBYEIZN0%I 80 msBY, TCPFIRoCEV2 MY ESHEARHN O,
URDMA MY ZSITMEREN 83.12 Gbit/s, [DARRFR SEIEEL .

F§E: [ BNRSSIE; MBS wiEERAEINN; RoCEv2

Abstract: With the implementation of the national "East Data West Computing" strategy and the rapid development of intelligent computing
and supercomputing services, the demand for large—scale data transmission is constantly increasing. A wide—area high—throughput ultra re-
mote direct memory access (URDMA) technology solution is proposed, which mitigates the limitation of the central processing unit (CPU) on
high—throughput network performance by completely offloading the transmission control protocol/Internet protocol (TCP/IP) protocol stack.
By adopting congestion control, packet loss recovery, packet loss retransmission, and other technologies to enhance the 2nd version of re-
mote direct memory access based on converged ethernet (RoCEv2) protocol, URDMA enables high—throughput performance in wide—area
lossy networks. The test results show that in a network environment with a round—trip time (RTT) of 20 ms and a packet loss rate of 0.1%,
the TCP protocol throughput performance is only 0.02 Gbit/s, the standard RoCEv2 performance is close to 0, and the URDMA protocol
throughput performance is 88.26 Gbit/s. When the RTT increases to 80 ms, the TCP and RoCEv2 protocols basically decay to 0, and the
URDMA protocol throughput performance is 83.12 Gbit/s, still maintaining high performance.
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Abstract: Given that IPv6 prefixes are longer than IPv4, enhancing storage efficiency without compromising lookup performance has become
a critical challenge. Existing route lookup methods—such as Trie—based structures, hashing, and ternary content addressable memory
(TCAM)—have limitations in storage efficiency or lookup speed. To address these challenges, this paper proposes SetSearch, a method
based on the prefix—split model, to achieve efficient IPv6 route lookup and storage. SetSearch enhances on—chip storage through prefix split-
ting and uses a two—dimensional routing table to prevent the explosion of IP prefixes caused by leaf—pushing, significantly reducing off—chip
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Abstract: Generative artificial intelligence (GAI) technologies can endow the computing power networks (CPNs) with precise intent analysis
capabilities in diverse business processing scenarios. By constructing an expert database within the CPNs, it assists in achieving efficient
adaptive intelligent decision—making. Through model fine—tuning techniques, the resource allocation decisions can adapt to sudden network
changes, providing users with accurate and stable services. Based on these objectives, this paper firstly introduces an overview of GAI and
CPNs, then discusses the research progress on network self intelligence optimization based on GAI. A novel architecture for generative com-
puting power networks is proposed, along with discussions on its core processes and necessary key technologies. Furthermore, the superi-
ority of the proposed architecture is validated and analyzed through simulation. Finally, an analysis of the application scenarios of generative
computing power networks is provided, aiming to propose new perspectives for subsequent research in this field.

Keywords: generative artificial intelligence; computing power network; intentional analysis; model fine—tuning
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Abstract: The Alibaba cloud’s data center network architecture for high—performance network (HPN) used in the training of large language
models (LLMs) is introduced. HPN is designed with a dual—top of rank (ToR), rail-optimized, and dual—plane architecture, which avoids se-
vere connectivity impacts caused by single—link failures and prevents hash polarization. Experiments have shown that HPN improves the
end—to—end performance of LLM training by over 14.9%. HPN has been deployed in Alibaba’s production enviroment for over a year.
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Abstract: The rapid development of artificial intelligence has provided a technological foundation for the extended definition of communica-
tion envisioned by Weaver and Shannon. Based on this extended definition of communication, this paper proposes a three—layer semantic
communication architecture that truly integrates semantic information into communication system design. The sender can perform differenti-
ated encoding and transmission based on the semantic importance of the information, while the receiver can recover the semantics of the
data transmitted by the sender and accomplish the communication’s pragmatic purposes according to semantic importance. Furthermore,
this three—layer architecture of semantic communication, implemented using deep learning, optimizes the effectiveness and reliability of in-
formation transmission, better meeting the emerging application scenarios of future 6G networks and aligning with national strategic devel-
opment needs. This paper explores the methods for constructing the three—layer semantic communication architecture, systematically sum-
marizes the challenges faced and the key technologies that need to be implemented, and discusses its wide application prospects in the In-
ternet of Things, human—computer interaction, and intelligent manufacturing.
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Abstract: New radio (NR) is an important part of the 5G protocol, and its security directly affects whether the 5G communication system can
provide services properly. Therefore, it is of great significance to perform security testing on the 5G NR protocol. In order to efficiently per-
form security detection on medium access control (MAC), radio link control (RLC) and packet data convergence control (PDCP) of 5G NR L2
protocol, this paper proposes an automated system based on fuzzing technology. The proposed method designs efficient data mutation strat-
egies by analyzing protocol characteristics to improve the effectiveness of test cases, and implements multiple working modes to improve
the efficiency of vulnerability detection. Furthermore, in order to evaluate the performance of the proposed method, we implement a fuzzing
prototype system based on 5G gNodeB and mobile terminal, and then conduct practical security detection on 5G NR protocol. Experimental
results show that packet processing time of our proposed method can meet 5G latency requirements. In addition, various vulnerabilities in
MAC, RLC, and PDCP are exposed in this paper which verifies that the proposed method can effectively improve the compliance of test
data and the effectiveness of vulnerability detection.
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