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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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