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Modeling and Simulation Analysis of P2P Network Focusing on

Inter-domain Traffic
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As aresult of widespread of Peer-to-Peer (P2P) file sharing applications, it is a serious prob-
lem that inter-domain traffic between Internet Service Provider (ISP) networks increases. P2P
applications construct symmetrial overlay networks on physical networks, on which all nodes

communicate each other without considering their physical network locations.

It becomes

difficult to grasp its traffic behavior. In this paper, we present a novel inter-domain traffic
flow model focusing on the presence of a passive peer. And we also evaluate the validity of

our model by simulation analysis.
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Fig.1 An Example of replication.
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Fig.2 Traffic flow model with passive peer.
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Fig.3 Three roles of P2P peer in resouce transfer.
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Fig.6 P2P Traffic Simulator.
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Fig.7 Physical network topology for simulation.
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Table 2 Ratio of peer types.

1 2 3 4
Scenario 1,3 25% 25% 25% 25%
Scenario 2 10% 15% 30% 45%
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Table 3 Ratio of low speed peers in My Domain
(scenario 3).

My Domain Other Domains
ratio 1 2 3 4 1 2 3 4
0.0 10% 10% 0% 0% | 15% 15% 25% 25%
0.1 9% 9% 1% 1% 16% 16% 24% 24%
0.2 8% 8% 2% 2% | 17% 17% 23% 23%
0.3 7% 7% 3% 3% | 18% 18% 22% 22%
1.0 0% 0% 10% 10% | 25% 25% 15% 15%
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Fig.10 Accuracy of selection probability (scenario 3).
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Fig.11 Accuracy of traffic flow change (scenario 1).
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Fig.12 Accuracy of traffic flow change (scenario 2).

000000ooooooooooooag

5.3 0000000000000 O0O0O0O

0 (7000 ®UOO00DoDoOoO0ooooooo
0ooooooooooooooboooooboooon
0o0oooooo peOpyr 000000

M= W=t (1)
00007y O Other Domains 0 0 My Domain O
O00000ooooooTy O My Domain O O
My Domain 000 00000000000OOO

00000 520000000000 1100 120
01300000 11012000000000000
O00O0d pO pOpr0000000OOUOOOOg
000 1300000000000000000 ppO
pr 0 p000D00D0ODODODOOODOODOO
000 (n0o (y)oooooouooo0ooMy
Domain 00000000 O Other Domains 0 0O
00o0ooooooooooooo

0000 PpPPOO0O0OODODOOOOOOOOOO
O000oouooo pPpO00O0ODOOOOOOOO
O00000My Domain 0000 P2PO0OOOO
O0D000o0ooPPO0OOOODOOOOOOOOO
OddooODbOo0oOooO pPpPOOO0DOOOODOO
goooooooooood

000000 0D00o0oOooog p2PpOD0O0O0ODOOOOOO 689
1.0~ = pm
o g
Zo.s} Pin
g | — Pout
Qo
o6+
5
B0.4
&b
0.2\~
0.0

L L L L L L L L L L L
00 0.1 02 03 04 05 06 0.7 0.8 09 1.0
Low Speed Peer's Ratio
013 000000000000000000000scenario 30
Fig. 13 Accuracy of traffic flow change (scenario 3).
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