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An Experiment and Evaluation of Regional IX
to Optimize for Broadband Communication

ToMOKAZU NAGATAT and YUJI TANIGUCHIt

In recent years, network load become serious problem with the popularity of high-speed
networks using such technologies as ATM, Gigabit Ethernet and xDSL. The network load
have been increasing burden on Internet eXchanges installed mainly on metropolitan areas.
And the load on these IXs have been causing network problems like packet losses and commu-
nication delays, which have adverse effect on the network far from them. In order to improve
the network load, regional IX, which is not depend on the status of high-order network, is
needed. Therefore, we implemented a regional IX in Okinawa prefecture to realize a regional
communication environment. In this paper, we first describe the detail of the Okinawa Inter-
net eXchange (OIX) in detail. Second, we suggest technique for constructing a regional IX
supporting broadband communication and evaluate its performance by simulation. Third, we
show effectiveness of suggested method in regional area and in comming broadband network
environment.
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Table 1 RTT and packet loss rate not through OIX.
oo hop | RTT ooooooo
0 msO 0 %0
Univl — ISP1 18 109.0(108.5) | 4.4(22.9)
Univl — ISP2 19 99.4(100.3) 6.6(17.9)
Univl - ISP3 21 138.4(152.5) | 4.1(7.9)
Univl — ISP4 19 113.1(112.6) | 0.8(2.2)
Univl — Univ2 5 31.9(32.0) 4.2(20.4)
Univl — Univ3 5 24.9(24.5) 0.0(0.1)
Univl — Univ4 5 61.3(228.2) 52.6(228.0)

ooooooon
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Table 2 RTT and packet loss rate through OIX.

oo hop | RTT G
0 msO 0 %0
Univl — ISP1 3 | 18.0(28.5) | 1.7(7.7)
Univl — ISP2 4 | 18.9(18.6) | 0.7(1.7)
Univl - ISP3 4 | 23.6(23.6) | 0.5(7.0)
Univl — ISP4 4 | 18.2(17.8) | 0.0(2.2)
Univl - Univ2 | 4 | 20.2(20.2) | 0.0(0.3)
Univl - Univ3 | 3 | 22.2(22.2) | 0.0(0.0)
Univl — Univd | 3 | 11.1(10.5) | 1.8(4.2)
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Fig.12 A simulation network model.
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Table 3 Link bandwidth.
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ooooo ooooD
Ly 10.0 12
Lo 10.0 7.9
L3 10.0 7.5
Ly 10.0 12
Ly 100.0 100.0
Lg 10.0 1.5
Ly 10.0 1.5
Lg 10.0 0.128
LgO Lqg 10.0 -
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Table 4 A simulation result not through IX.

RTT ooooooo Oooooooo
(ms) (%) (Mbps)
S1 Ss | S1 S S1 Ss
Cq 114.9 115.3 3.7 3.8 0.70 0.62
Co 132.2 132.0 6.7 6.6 6.64 6.73
Csy 131.1 131.6 6.7 6.7 6.73 6.71

COHTTPOO C,0FTPODO
C{HTTP&FTPOOOD

05 00000000000 ODOOOO/IXOOOO
Table 5 A simulation result through IX (traditional

method).
RTT ooooooo oooooooo
(ms) (%) (Mbps)
S1 S5 S1 S5 S1 S5
Cy 18.9 22.9 1.2 1.1 0.72 0.41
Co 19.1 247 | 2.1 2.3 1.33 1.32
C3 19.0 25.4 2.2 2.5 1.32 1.32
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C{IHTTP&FTPOOOD
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Table 6 A simulation result through IX (proposal

method).
RTT ooooooo oooooooo
(ms) (%) (Mbps)
S1 S5 S1 S5 S1 S5
Cy 16.1 19.3 0.1 0.1 4.71 4.34
Co 18.5 | 22.8 | 0.9 1.3 8.72 8.42
C3 18.4 22.1 0.8 1.2 8.84 8.62
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