SR TE{ A B35 =2 7|

Journal of The Korea Society of Computer and Information
Vol. 26 No. 1, pp. 111-118, January 2021
https://doi.org/10.9708/jksci.2021.26.01.111

Device Caching Strategy Maximizing Expected Content Quality

Minseok Choi*

*Assistant Professor, Dept. of Telecommunication Engineering, Jeju National University, Jeju, Korea

[Abstract]

This paper proposes a novel method of caching contents that can be encoded into multiple quality
levels in device-to-device (D2D)-assisted caching networks. Different from the existing caching schemes,
the author allows caching fractions of an individual file and considers the self cache hit event, which
the user can find the desired content in its device. The author analyzes the tradeoff between the quality
of cached contents and the cache hit rate, and proposes the device caching method maximizing the
expected quality that the user can enjoy. Depending on the parameter of the relationship between the
quality and the file size, the optimal caching method can be obtained by solving the convex
optimization problem and the DC programming problem. If the file size increases faster than the
quality, the cached fractions of the contents continuously increase as the popularity grows. Meanwhile,
if the file size increases slower than the quality, some of the high-popularity files are entirely cached

but others are not cached at all.

» Key words: device caching, wireless caching, content delivery network, convex optimization,
DC programming
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I. Introduction
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Table 1. System Parameters

Item Value

Number of contents (F) 20
Cache Size (M) 65 kB
Number of quaity levels (L) 4
minimum quality measure (g, i,) 34 dB
maximum quality measure (g, ,y) 41.64 dB
minimum file size (Spi,) 2.6 kB
scaling parameter (A) 1
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Fig. 3. caching policy
when B< 1 and C=0.1



116  Journal of The Korea Society of Computer and Information

Cached fractions
s o o o
B [+ @ ~

o
&
Quality measure

o
M

=

=)

o

Content Index
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when B> 1 and C=0.1

IV. Simulation Results
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V. Conclusions
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