——ifi X

I—HYHEICHEI VW7 e — RNV L vy —%y PEREBICEBIT S
SEAE - %4 b a A OEASHT

wHH AT (55 - eAlll it B A ST
Z ST i el Il R RITTT AN

A Trend Analysis of Latency and Packet Loss in Broadband Internet Environment

through End Customers’ View
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Fig.3 Loop back measurements of all ISPs at Osaka
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MR A~ P OYAE L 72, 2007/11/12~2007/12/1
BT BHED% ISP MOBE R/ NEED V- R
Z OB RAEZE 1 ITRT. FH— ISP O#rhiERLKX
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B2 REICLEED o EHEET 2 Z 23T
ERAR

# 1 Wal ISP OB R /ANEIED Il (B HE R )
[msec]
Table 1 Averages and standard deviations of cross
ISPs measurement at Tokyo

e ISPA |ISPB | ISPC | ISPD | ISP E
ISP A 5.647 | 7.709 | 7.410 | 7.492 | 8.068
(0.832) | (0.878) | (0.886) | (1.021) | (0.943)

ISP B 7.788 | 5.647 | 7.455 | 7.558 | 8.205
(0.952) | (0.966) | (0.927) | (1.104) | (1.017)

ISP C 7.462 | 7.425 | 5.679 | 7.487 | 7.720
(0.949) | (0.911) | (0.962) | (1.135) | (0.995)

ISP D 7.394 | 7.364 | 7.311 | 5.048 | 7.597
(0.999) | (1.009) | (1.087) | (0.754) | (1.025)

ISP E 7.992 | 8.022 | 7.552 | 7.615 | 5.373
(0.924) | (0.884) | (1.008) | (1.054) | (0.954)
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Fig.8 Latency trend between ISP C and ISP D at
Osaka
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Abstract During this decade, broadband Internet connectivities have been widely depolyed to residen-
tial users. Even though users are able to access to the Internet through such connectivies anytime, the
quality of services is not constant. This is mainly because an environment of the Internet, e.g. loads of
intermediate routers, has been changing time to time. Such an environmental change causes a fluctuation
of end users’ quality of services. In this paper, we have measured latency and packet losses between end—
to-end residential users, which are located at 14 different cities in Japan, and analyzed in which points of
the Ineternet we observed latency oscillations and packet losses. The result shows latency oscillations affect

communications’ throughput and sometimes cause packet losses.

Key words Internet measurement, communication quality, end-users, latency, packet loss, throughput



