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Implementation and Evaluation of the Communication
Environment Improvement Method Using Regional IX
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and EISUKE HAYASHIs

The growth of and the drastic increase in the traffic on the Internet cause several prob-
lems such as the instability of the route and loss of packet. These problems can lead to
the instability of the path between end systems, and can lead to the loss of connectivity in
the worst case. We propose a method to improve the communication environment between
end systems in a regional area using a regional IX. This paper first describes the Yamanashi
area Network Information eXchange (Y-NIX) which is an implementation of our proposed
method. Next, we explain about the experiments that evaluate the degree of improvement
in the communication environment within the Y-NIX area. The results of the experiments
show that a regional IX is effective in improving the communication environment, especially
in the area of propagation delay, jitters and packet loss. We also simulate the behavior of
TCP communication with parameters that are derived from the experiments.
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Fig.2 Mesearment network.
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Table 1 RTT and propagation delay (ms).
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02 RTTOOODOOOOOO
Table 2 Time and day of the mesearments of RTT and

propagation delay.
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Table 3 Propagation delay per hop (ms).
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Table 4 Jitters and packet loss.
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Table 5 Time and day of the mesearments for jitters and

packet loss.

Y-NIX 0D

0O Y-NIX OO

oo

000199900

000199900

HA-O A
HB-O A
HC-OA

6/16 22:00-6/23 22:00
6/16 22:00-6/23 22:00
7/15 19:00-7/22 18:00

7/15 18:00-7/22 18:00
7/15 18:00-7/22 18:00
6/16 22:00-6/23 22:00

H A-OB
HB-OB
H C-OB

6/16 22:00-6/23 22:00
6/16 22:00-6/23 22:00
7/15 18:00-7/22 18:00

7/15 18:00-7/22 18:00
7/15 18:00-7/22 18:00
6/16 22:00-6/23 22:00

gbobobooooooobooocbooooobooboobooo
oo0oooooooooOooooooooIspoOO
goboooooooooooooooocoboobooon
0000000000000 000000 Y-NIXO
000 Y-NIXOOODOOOOOOO Y-NIXOOO
00 1000000000000.03%00 165.89%0
000000000000 4628000000000

goooooodooobooobobobooobooo
000000 Y-NIXOOODO 1%000000o0o
ooooooooooooyYy-NIXOOOOoOoooo
0.12%000000000000000 Y-NIXOO
OO0 Y-NIXOOOOODOOOOO Y-NIXOOOOO
1000000000006000 0%00 70.59%0
oooo 15.90% 00000000000

5. TCPOOOODODOOODODOODODOO

000000000000 DO0000000000
00000 TCPOOOOOODOOOOOODDOOO
000000000 UDPOOO ICMPOOOOO
00000000000 000000000000
0000000000 D000000D TCPOOOO
00000000000000000000000
000000000 00000000000000
000000000000 00 500000000
00OUCB/LBNL/VINT OO 0000 Network Sim-
ulator?® 0000 DO0 500000n0n, 000
00000000000 OnOn, 00000000
000000000000000000000000
00000000000000000000 ne00
n 0000000000000 ftip0 9000000
000000000000 TCPOOOODOOOOO
000000000000000000000000
0000000000000 00O0f/pO0O0O0O0OO
0000000000000 0000000000
000000000 0Y-NIXOOODO Y-NIXDOO
00000 6000000000000000O00O0



Vol. 41 No. 12

©

120

ftp
—l

©

via Y-NIX -
non-a Y-NIX «--e-e

05 DO00DODOODOOOOO
Fig.5 A simulation model.

Velocity(kbps)
3

I I 1 1 k
[ 2 4 6 8 10
Time (second)

06 U000O00ODOOUOOOOOODO A-00O CcODO
Fig.6 Transmission velocity simulation between
observation A and host C.

Ulooooooooobooooboooobooboooo
000000 RTTO Y-NIXOOOOOOOODOO
goooooooobooooooooboooboooaon
Y-NIXOOOODOOOOOOOODOOoOoooooo
goboboooooooooobooobobooooboboo
oooobooooooobobooobooooooooooo
020000 A0BOOO0OOODOODOODBOOO
goobooooooooooooooooboooogo

51 000A

oooooooooooooooo Aooog C
000 ftpO0000000O0O0OOODO 600000
000000000 o0ooooDO00O0000 kbpsO
oooao

OO0 AODOCOO0oo Ggwoooooooo
115kbps OO OO OOOODOOY-NIXOOOO Y-
NIXOOOOOOOOOOOoOOoOOoOoooo 115kbps
O000Y-NIXOOOOOOODOoOoooooo o%O
o0ooOooTCcpOOOOODOOOOO0OOOODOO
goooobooboooOoboboooooooboonoooon
0000oUooYy-NIXOOOOoooooo 6.57%0
obobooooooooboooooboooooooo
ocoTceOOOO0OOO0ODOOODOTCPOOODODO
goooooocoooooboobooboooooooo
gooooooooobooooooboboobooboo
gooooooooooooooooobboooo

00 IXOOOoOoooooooooooooo 3251

R —
non-via Y-NIX «-------

Velocity(kbps)
n
8

Time(second)
07 000000000 OOOOOOO0ODO BOOO BOO

Fig.7 Transmission velocity simulation between
observation B and host B.

goooboooooooocoooooooenonoo
0ooooooooyYy-NIXOoOooOoooo Y-NIXO
000 61.8%000000000000000000O
00 Y-NIXOOOO 111.3kbps0 00000000
Y-NIXOOOO 68.7kbps 00 00O

000000 AOBOODOOO AODDOOOOOO
gboooodoooooooooboobooooboboobo
oobooooooooboooooo

52 0O0OB

oooooooo0o0ooOoO000O0 BOOOO B
OO0 #tpO00OO0DOOCDOOOOODOOCO 7O000DO
0000000000000 00oooOOon kbpsd
oooo

000 BOOOO BOOOOOOODOOODOY-NIX
ooo0000 128kbps0 0000 Y-NIXOOODOO
O 384kbpsO0 0000 Y-NIXOOOOOOOOODO
000 212%000000000000000000
OoO0oO0O0O0 70OD00000000O0128kbpsO00
oooooooooobosooooooooooooo
Y-NIXOOOODOOO Y-NIXOOOO 30000
O00oooooo 1me8%iooooooooog
00000 Y-NIXOOOO 121.5kbpsO0 00000
000 Y-NIXOOODO 2173kbps 0000

000000ADCOO0ODOOBOOOOOOOO
gboooboooooooboooooooboobobod
goboooboobooooooobooooooooboon
ooo

53 U000 OoOoooooobooooooboboooo

obooooooooooooboobooboobooooo
o000 TCpODOOO0O0OOOO0O0O0O0O0O0OO0OO
gooboo0oooooooooobobbODbOoon
gbooooooooooooboooooboobooo



3252 goooooooo

06 UD0O0OOODDOOOOOOO
Table 6 Packet loss rate and transmission velocity.
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