0000 0OO0ooOooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

0dooooooooooooooono TcPodooooon

ooooof oo oof HEN of

10000 0000000000
05650871 000000000 1-5
E-mail: {{kou-yagi,oosaki,imase} @ist.osaka-u.ac.jp

ubob0 OooooOobobooooooobOOobOobooooboOoOoOobOOobOoOoOoOobocOobOOobOOobOobOooboconono
gooooooooooo0ooooooooooooooo TePOOOODOO-DO0DODOOODOODODOODOOO
gbooooboocobooboboooooooboboboooooboobooboooooooboobobobooooonoo
gooooooooooooooooobooOoooooooOoooooOo0ooooDOooOoooOo TCPOODOODOO
0-0000d0 (o0o0o0oo0o0oooooooooooooooO0)00o0oooDoo0o@uooooood
gooooooooooooboooooobooOooooobooOoo  TePOOODOOOOODDODOOOODODOO
00o0oooo@UuuooooooooooooooooooooooOooo0oooooooooo TePo O
gbooooboooooooboobooobobooboobooboooobooooon

00000 DOO0OO0OO0ODODOOODOODOOTCP (Transmission Control Protoco)D 00 0-0 0000000000000

On the Effect of Scale-Free Structure of Network Topology
on TCP Performance

Kotaro YAGIT, Hiroyuki OHSAKI, and Makoto IMASE!

1 Graduate School of Information Science and Technology, Osaka University
1-5 Yamadaoka, Suita, Osaka, 565-0871 Japan
E-mail: {{kou-yagi,oosaki,imase} @ist.osaka-u.ac.jp

Abstract In recent years, it has been reported that several existing networks represented by the Internet have scale-free
structure. In this paper, through simulation experiments, we investigate the effect of the scale-free structure of communication
networks on the end-to-end performance of TCP flows. As a network topology, a random network and a scale-free network
with the equal number of nodes and the equal number of links are used. We compare the end-to-end performance of TCP flows
(i.e., throughput, round-trip time, and packet loss rate) in arandom network and a scal e-free network. Consequently, we show
that the scale-free structure of a network has positive effect on the round-trip time of TCP flows regardiess of the number of
nodes and the average degree of a network. We also show that the scale-free structure of a network has negative effect on the
throughput and the packet loss rate of TCP flows when the average degree of a network is small.

Key words Scale-Free Structure, TCP (Transmission Control Protocol), End-to-End Performance, Simulation
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