o000 O0O0ooooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

Jodbouoooboobubotuobooboobgo
OooooDTCPOOOO

ooooof ooo oOff oo oo

100000 000000000 0O25-00130000000000000 1099
110000 000000000000 0O 560-00430000000000 1-32
10000 0000000000 05650871 000000000 1-5
E-mail: tyukio.ogawa.xq@hitachi.com, {Thasegawa@cmec.osaka-u.ac.jp, t1imurataQist.osaka-u.ac.jp

oooo bOooboboooobooobOoobobOoOobOobOOO0oOOoO0obObOOobObOObOOobOOOobbOOoObOOoODbobOo
gboobobobobobobooooooobbobobobooboboboooboobobobobobobobooon
gobogbooooboobooboobooboobooboobobooboboobooboobooboobobon
gbogobooobbooboobooboobooboobboboboobooboobooboobobooobobon
goboobooobooboobooboobobooboobooboobooboobooboboobbobobon
gooooooOoooOoooooooO0oooooodoo0oo0oboo00ooDoUoDoDUoDoOoooD TCPOODOO
gbooboobobooboobbooobooboobboobooboobbooboobooboobobon
go0oooO0oooOooo0oO0oopoUooogoooO0ooOoU0DbDoObOoOooUDOoDObo TCecpOOODOOODOOOODO
gbooboobooboobobooboobooboobooboon

gboob oobobbobooboobooboboobbooboobooboobobobobo

Delay Analysis and Transport-Layer Optimization
for Improving Performance of Thin-Client Traffic

Yukio OGAWAT, Go HASEGAWAT and Masayuki MURATAT

1 Systems Development Laboratory, Hitachi, Ltd.
Ohzenji 1099, Asao-ku, Kawasaki-shi, Kanagawa 215-0013 Japan
17 Cyber Media Center, Osaka University Machikaneyama 1-32, Toyonaka-shi, Osaka 560-0043 Japan
1171 Graduate School of Information Science and Technology, Osaka University
Yamadaoka 1-5, Suita-shi, Osaka 565—-0871 Japan
E-mail: tyukio.ogawa.xq@hitachi.com, {Thasegawa@cmec.osaka-u.ac.jp, t1imurataQist.osaka-u.ac.jp

Abstract Thin-client system is a system in which a client transmits a user event such as a mouse or keyboard
input to a server and the server returns screen updates of a desktop application to the client. Network traffic in a
thin-client system, that is, thin client traffic, is recognized by using two state system, that is consist of interactive
data flows and bulk data flows. The interactive data flows mainly transfer character information, and the bulk data
flows transfer screen update information. Our purpose is to minimize the latency time of the interactive data flows
as well as to keep the performance of whole data flows in order to improve user’s operation performance. We run
the traffic simulation using the real field data, and show that the latency time of an interactive data flow is almost
the sum of queuing delay at the router connecting to the bottleneck link and TCP’s transmit delay at the server.
We propose techniques of priority queuing of the interactive data flows as well as restraining the retransmission time
out of the bulk data flows, and we show the effectiveness of the techniques when the two data flows exist together

in a TCP connection as well as when each data flow has its own TCP connection.
Key words thin client, interactive data, bulk data, two state system, priority queuing, retransmission time out
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