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Abstract: This paper proposes an end-to—end solution to address the new requirements of Al large—model training at the scale of over ten
thousand GPUs and the need for long—distance, cross—campus networking. The hierarchical flow control reduces job completion time (JCT) by
an order of magnitude. The fast congestion feedback mechanism compresses congestion feedback latency from milliseconds to tens of micro-
seconds. Per—flow load balancing protocol eliminates port load imbalance. The topology—aware ZeRO 1 strategy instead of ZeRO 3 can greatly
reduce the number of cross—campus communications. Testbed experiments show that by integrating these key techniques, in the training of
models with hundreds of billions of parameters, the compute efficiency loss of cross—campus training was reduced from 10%—-15% to less
than 5%, validating the feasibility of long—distance networks in supporting ultra—large—scale Al training.
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Abstract: Cross—domain interconnection of intelligent computing centers has emerged as a critical network paradigm for large—scale artificial
intelligence services. The transmission requirements and challenges of wide—area intelligent computing networks are analyzed, and the core
concept of building a wide—area lossless intelligent computing network is proposed. Leveraging precise flow control and enhanced queue
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Abstract: Optical—electrical hybrid networking, leveraging the dual advantages of flexible controllability of electrical switching and high—
bandwidth low—latency of optical switching, is a key development trend in data center networks for artificial intelligence (Al). Focusing on
the optical—electrical hybrid networking scenario in Al data centers, the differentiated characteristics of Al training traffic are analyzed in
depth, and a traffic—characteristic—based differentiated scheduling mechanism is proposed. By constructing a closed—loop scheduling frame-
work comprising perception, decision, execution, and feedback, accurate identification of different traffic types—including data parallelism
(DP) and pipeline parallelism (PP) traffic—as well as matching with the advantages of optical or electrical links, is achieved. The findings pro-
vide both theoretical foundations and practical references for differentiated traffic scheduling in optical—electrical hybrid networks within Al
data centers.
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Abstract: Addressing the issue of high inference latency and low throughput caused by resource constraints on edge devices, we propose an
efficient hierarchical deployment optimization mechanism that establishes a collaborative architecture featuring “data supply—spatial
assurance—time overlap”. Specifically, we first leverage memory mapping (mmap) to enable on—demand weight loading, thereby breaking
through the input/output bottleneck associated with large model loading. Next, by statically pre—allocating memory and reusing pointer off-
sets, we completely eliminate system jitter caused by garbage collection. Finally, we introduce a pipeline scheduling approach based on the
granularity of weight matrices, which decomposes parallel computation and loading tasks, effectively overlapping the latency of graphics pro-
cessing unit (GPU) memory access. Experimental results demonstrate that this mechanism significantly improves inference efficiency with-
out increasing GPU memory usage, more than doubling the inference throughput and effectively supporting real-time inference require-
ments for large models at the edge.

Keywords: edge computing; large model deployment; inference optimization; hierarchical inference
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Abstract: The extreme performance requirements of artificial intelligence (Al) computing networks, namely ultra-high throughput, ultra-low la-
tency, and ultra-high availability, pose critical challenges and bottlenecks for traditional network architectures. A novel high-performance Al
network architecture is presented, characterized by fine-grained host—network coordination, precise flow control, stateless multicast, and
lightweight in-network computing. To address the key performance bottlenecks of Al networks, a new architectural design is proposed, fea-
turing dual-domain host—network collaboration, quantitative network-side feedback, and stateless multicast. The corresponding prototype
tests and primary performance data are outlined and analyzed.
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Abstract: Large language model inference has become a core component of intelligent computing systems. Traditional cloud—centric infer-
ence approaches face critical bottlenecks such as high bandwidth consumption, excessive latency, and intensive computational demands.
Existing cloud—edge collaborative schemes still suffer from significant communication overhead and low cache reuse efficiency of Key—
Value Caches (KV—Cache). To address these issues, a KV—Cache distribution network based on content delivery network (CDN), termed
KVCDN, is proposed. In this architecture, conventional CDN nodes are upgraded into a distributed caching system with tensor—aware per-
ception and state management capabilities. A three—layer collaborative structure is adopted, consisting of semantic normalization at the end
side, hotspot—aware hierarchical caching at the edge, and global deduplication with orchestration at the core. Combined with four key en-
abling techniques, i.e., prompt standardization, tiered storage and proactive pre—placement, global deduplication and fusion, and semantic—
aware routing, the KVCDN significantly improves KV—Cache reuse ratio, while reducing redundant computations and inference latency.
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Abstract: With the rapid development of artificial intelligence technology, the traditional communication paradigm centered on bit transmis-
sion is undergoing fundamental changes. This paper systematically reviews the development route of semantic information processing and
communication from theoretical origins to technological evolution, and clarifies its essential connotation and core advantages. From the two
dimensions of communication and intelligence, it analyzes the key challenges faced by its commercialization and forecasts its industrial pros-
pects. The commercialization of semantic communication is still restricted by three major bottlenecks: imperfect theoretical system, insuffi-
cient maturity of full-link technologies, and lagging standardization process. The continuous advancement of intelligence, especially the de-
velopment of agent technology, will effectively promote the practical deployment of semantic communication networks. In vertical indus-
tries with clear semantic tasks and scenario constraints, such as industrial Internet of Things, emergency communications, and deep—sea un-
derwater acoustic communications, semantic communication technology is expected to achieve partial pilot commercialization within 3-5
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chitectures are expected to be incorporated into the global 6G standard framework in 5—10 years. In contrast, the large—scale deployment
of full-network endogenous semantic intelligence is estimated to take 10—20 years. This work can provide references for academic and in-
dustrial communities to carry out research and application deployment of semantic communication.

Keywords: semantic communication; commercialization; semantic communication network; communication system architecture; agent com-

munication; next—generation mobile communication
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Abstract: To enhance the operational stability and rapid fault localization capability of passive optical networks (PON), this paper proposes an
integrated fault processing method based on event features. Firstly, the method enhances precision through event denoising, and then im-
proves recall through event aggregation. Combined with auxiliary data, the method employs iterative optimization algorithms to achieve rapid
detection, early warning, and accurate localization of network anomalies. For PON, the scheme selects key alarm events and applies the
above processing flow to efficiently locate link faults. Typical network analysis and simulation results demonstrate that the proposed scheme
achieves over 80% denoising accuracy and event aggregation recall, which can significantly boost PON operation and maintenance efficiency.

Keywords: de—noising; aggregation; precision; recall; PON; loss of signal; LOSI
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BE: WHBAMNEESTEEHTOM, BRI EE 56 MEKTAVBRENESRERIESOZE., HEMISRER, MnBEmXZmot
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Abstract: This paper analyzes the air—to—ground coverage performance of terrestrial public networks and explores the development ap-
proaches and solutions for low—altitude networks for 5G—connected UAVs. Simulation and test results show that the terrestrial public net-
work in the target area has good continuous air—to—ground coverage capability for low—altitude areas below 300 m, while its continuous cov-
erage capability for areas above 300 m has certain limitations. In view of the air—to—ground coverage characteristics of terrestrial-public—
network—based low—altitude networks, this paper elaborates the corresponding solutions and key technologies, and provides suggestions
and recommendations for the construction and development of low—-altitude networks for 5G-connected UAVs.

Keywords: terrestrial network; low=—altitude coverage network; unmanned aerial vehicle
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