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Personalized caching at the network edge: A recommender system based approach

Farzad Mehrabi'", Seyed Amin Hosseini Seno”
' Ferdowsi University of Mashhad, Mashhad, Iran; farzad mehrabi@hotmail.com
" Ferdowsi University of Mashhad, Mashhad, Iran; hosseini@um.ac.ir

Abstract

With the significant increase in the volume of data generated by users, there is a pressing need for network
optimization. One of the technologies that has been continuously developed by researchers over the years to enhance
network efficiency is caching technology. However, traditional caching approaches are no longer sufficient due to
the unprecedented growth of the network and the diversity of users. The emergence of big data and the necessity to
extract comprehensible patterns from massive data volumes have made it essential to develop new solutions. This
research proposes a machine learning-based solution that more accurately predicts future user requests by considering
their sequential behavioral patterns. The proposed method is based on recommender systems, allowing for the
consideration of each user's personal preferences. Utilizing convolutional neural networks and multi-head attention
mechanisms, it can identify the popular content for each user personally without prior knowledge of globally popular
content by extracting various patterns in user behavior. The results demonstrate that this method successfully
understands both sequential and general patterns in users behaviors, while being more accurate and providing better
performance than existing approaches.

Keywords: convolutional neural networks, machine learning, sequential patterns, personalized caching, attention
mechanism
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