oo00 00000000 oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

Joogoobobbodooood
Joooooboouoboooouoobo oo

o0 oof oo oot oo ooft

10000000000000000 0O560-00430000000000 1-32
1T00000000000000 0O5650871000000000O 1-5

E-mail: tm-sasabe@cmc.osaka-u.ac.jp, T1{wakamiya,murata}@ist.osaka-u.ac.jp

ooo0 p2pO00D0O0O0OOCOOOOOCOOOO0OOCOOOODOOOO0OOODOOODOOOOOOOOODOOO
gboboobooboooobooooboooobooboooobobooboboooobooboooooboooboboboogoongo
gobobobooodoobboooobooooboboobooboooooooooooOo0oobooooooooOoobooDboboon
oobobooboboboooooooboobooooobooooooboooooooooooboboooobobobooooboooo
gboboobobooobooboobobobboboooooboobooboobobobooobaoboboaboban
gboogobooboboobobboogboooboboboboboboboobboboooooobobooaon
goodobotooboobobooboobooobobooobobooooooboobooooboooobboan
gbbobobooooboooaobooboobobboboboobooobooobobobobobobbobooobaa
oboo00 OOo0obObOOoooobop2pO0O0O0O0ODODOOOOOOO

Caching Algorithms using Evolutionary Game Theory
in a File-Sharing System

Masahiro SASABET, Naoki WAKAMIYA', and Masayuki MURATA '

1 Cybermedia Center, Osaka University Machikaneyamacho 1-32, Toyonaka-shi, Osaka, 560-0043 Japan
1T Graduate School of Information Science and Technology, Osaka University
Yamadaoka 1-5, Suita-shi, Osaka, 565-0871, Japan

E-mail: tm-sasabe@cmc.osaka-u.ac.jp, T1{wakamiya,murata}@ist.osaka-u.ac.jp

Abstract In a P2P file-sharing system, a node finds and retrieves its desired file. If multiple nodes cache the same
file to provide others, we can achieve a file-sharing system with low latency and high file availability. However, a
node has to spend costs, e.g., processing load or storage capacity, on caching of a file. Consequently, a node may
selfishly behave and hesitate to cache a file. In such a case, there is a possibility that unpopular files disappear
from the system. In this paper, we aim to accomplish effective caching in the whole system that emerges from
autonomous and selfish node behaviors. We first discuss relationship between selfish node behaviors and system
dynamics according to evolutionary game theory. As a result, we show that a file-sharing system can be robust to
file disappearance depending on a model of cost and demand for caching even if nodes behave selfishly.

Key words file-sharing system, Peer-to-Peer (P2P), evolutionary game theory, selfish control
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