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Effects of Self-Similarity of Network Traffic
on Quality of Services

Yoshiaki Sumida  Hiroyuki Ohsaki  Masayuki Murata  Hideo Miyahara

Department of Informatics and Mathematical Science
Graduate School of Engineering Science, Osaka University
1-3 Machikaneyama, Toyonaka, Osaka 560-8531, Japan

(Phone) +81-6-850-6588
(Fax) +81-6-850-6589
(E-mail) y-sumida@ics.es.osaka-u.ac.jp

Abstract The existence of self-similarity in network traffic measured in LAN and WAN environment has been pointed out
by many researchers. It has also been reported that self-similarity of network traffic causes performance degradation of the
network in terms of average packet transmission delay and packet |oss probability. However, when upper-layer protocolslike
TCP/IP mechanism are adopted, effects of self-similarity on the QoS (Quality of Services) provided to the users such asfile
transmission delay and throughput have not been investigated. In this paper, we evaluate how the QoS perceived by users are
affected by self-similarity of network traffic through simulation experiments. We reveal that |ong-term performance measures
(e.g., average file transmission delay and throughput) are almost independent of self-similarity, but short-term performance
measures (e.g., 99% file transmission delay) are heavily dependent onit.

OO0 keywords Network Traffic, Self-Similarity, TCP/IP, Quality of Services
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