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Cache Replacement Strategy Based on Popularity Prediction in Named Data
Networking

Sun Qiangdong
(Department of Computer Science and Technology, Nanjing University, Nanjing, Jiangsu 210023)

Abstract: Named Data Networking (NDN), as one of the core candidate architectures for the future Internet, breaks the limitation of the
traditional TCP/IP network which is host—centric with its content—centric design concept. Ubiquitous in—network caching is one of its core
features, which can effectively alleviate server load, reduce content acquisition latency, and improve network transmission efficiency. As a core
component of the NDN caching mechanism, the cache replacement strategy directly determines the utilization of cache resources and the
overall network performance. However, most traditional cache replacement strategies make decisions based on the historical access
characteristics of content, which cannot effectively predict the future access trend of content, leading to problems such as low cache hit rate
and waste of network bandwidth. To address this situation, this paper proposes a cache replacement strategy based on popularity prediction.
By extracting multi—dimensional features of content access, an efficient popularity prediction model is constructed to accurately predict the
future access popularity of content. A dynamic weight allocation mechanism and quantitative decision rules are designed to realize intelligent
replacement of cache content. Simulation experiments show that compared with traditional strategies (LRU, LFU) and existing NDN
improved strategies, the proposed strategy has significant improvements in key indicators such as cache hit rate, content acquisition latency,
and network bandwidth utilization, and has good adaptability and robustness. The research results of this paper provide a new idea and
technical support for the optimization of the NDN caching mechanism, and are of great significance for promoting the practical deployment
and application of NDN.
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