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Characteristics of Inter-arrival Packet Times
and Packet Losses on the End-to-End Path

TAKAYUKI KUSHIDAt and YOSHITAKA SHIBATA

The Internet provides a best-effort service, and there is no control mechanism of Quality of
Service (QoS) for users. Since the end-to-end performance isn’t guaranteed on the Internet, a
measurement and an analysis of the end-to-end performance is important task for an applica-
tion. This paper describes a definition of the end-to-end performance, two major characterics

which are static characteriscs and dynamic characteriscs.

The dynamic characteriscs have

been analyzed with inter-arrival packet times and packet losses. In this results, inter-arrival
packet times and packet losses have self-similarity with the property of long-range dependence.
The evident relation between inter-arrival packet times and packet losses wasn’t recoginzed

at the congestion state.
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Fig. 12 Packet losses and inter-arrival packets.

gooboooooocooooobooooboooooo
goboooooooobooooo

0120030000000 00000000000D
ooooooobobooooobooooobooo
goooooboooooobooobooooooooboon
goboooooooooooboooooooobod
goloooooooobobooooooooood
O taws JOOOO

tabs = Z |t5d - trd| (17)

oboooooooobooobbo 1200000000
oo000 teps OOoOooOOoooooooooooo
gooooboooooooboboooooobooo
gooooboo12000000000000D0D0O
goboobooooooooooobooboooboood
goooooooooooooooobooboooon
gooooobooooboooobooboooobOooo
gbobooboooooooooobooboobooooon
gboboobobtcoooboooobboobOoboooobooo
gooooooboooooooooooooooooan
ooooooooooooobooboooooooon
goboooboooobobooboobooobboooboo
goooooobooboooobooooooooooo
goooooooDooo

4. 0000

000ooouoooooooooooooooooo
gooooUooooooooooooooooooo
000oooooooooooooooo

0000000000000 000000End-to-
End0000000000O0O0O0O00OOOO0O0OOO
0000000000 Self-similar 0 Long-range de-
pendence 1000 000000D0ODOO0ODOODOOOO



Vol. 44 No. 3 End-to-End 0 0000000000000 O0O0O0O0O0O0OOCOO 579

000000000000 Self-similar0 Long-range
dependence 0000000 ODOOODOODOODOO
000000000 End-to-End0O00O0O0OODOO
oooooooooOoOoooOooooooooOooo
O00000o0ooooooooooooooooo
000000000000 000000 OEnd-to-End
0000o0o0oo0oo00UOoooOoooOoooog
000000000000000000 OEnd-to-End
000000oo0o0o0ooo0ooo0ooooo

00 0O000O00ooOoooOooOoO0OoOoood
O0o0o00oo0o0ooOooooooooooooog
oooooooo

less Networks, IEEE Journal on Selected Areas
in Communications, Vol.13, No.6, pp.953-962
(1995).

10) Borella, M.S. and Brewster, G.B.: Measure-
ment and Analysis of Long-Range Dependent
Behavior of Internet Packet Delay, Proc. IEEE
INFOCOM 1998, San Francisco, CA, USA
(1998).

11) Floyd, S. and Paxson, V.: Difficulties in Sim-
ulating the Internet, IEEE/ACM Trans. Net-
working, Vol.9, No.4, pp.392-403 (2001).

(00 140 6 0 27000)
(00140110 5000)
O O o o

00 OO00D0O0O0

19850000 000000000
0000000000000000
0000000 D000000000
0000000000000000
000D0000000000000
000000000000000000000000
00000000000000000000000000
0000000000002000000000000
000000 QSO0000000D00000D000
000000000000000000000000
002000 0000000000000000000
000000000000 000000000000
IEEEDACM 00000

1) Downey, A.B.: Using pathchar to estimate In-
ternet link characteristics, Proc. ACM SIG-
COMM 1999, Cambridge, MA, USA (1999).

2) Lai, K. and Baker, M.: Measuring Link Band-
widths Using a Deterministic Model of Packet
Delay, Proc. ACM SIGCOMM 2000, Stock-
holm, Sweden (2000).

3) Fei, A., Pei, G., Liu, R. and Zhang, L.: Mea-
surements on delay and hop-count of the Inter-
net, Proc. IEEE GLOBECOM 1998, Sydney,
Australia (1998).

4) Stoica, I. and Zhang, H.: Providing guaran-
teed services without per flow management,
Proc. ACM SIGCOMM 1999, Cambridge, MA,
USA (1999).

5) Bolot, J.C.: End-to-end Packet Delay and
Loss Behavior in the Internet, Proc. ACM SIG-
COMM 1993, NY, USA (1993).

6) Park, K.: Self-similar Network Traffic and
Performance Ewvaluation, W.W.(Ed.), John-
Wiley and Sons, Inc. (2000).

7) Paxson, V. and Floyd, S.: Wide-Area traffic:
the failure of Poisson modeling, IEEE/ACM
Trans. Networking, Vol.3, No.3, pp.226-244

OO0 Ooooood

1950 0001985 0 UCLA OO
0000000000000 0OPLh.D.
in Computer Sciencell 1985 00 O
1988 0 OO Bellcordd O AT&T O
O00oooooooooooooo

(1995).

8) Leland, W.E., Taqqu, M.S., Willinger, W. and
Wilson, D.V.: On the Self-similar nature of eth-
ernet traffic, Proc. ACM SIGCOMM 1993, NY,
USA (1993).

9) Norros, I.: On the Use of Fractional Brow-
nian Motion in the Theory of Connection-

goooobooooobooobobboobbno19ggd
ooooooooooooboooooogroono
googolsuooooooooooobooooon
oobobooooocoobobOobOoobocoooooooon
oboooooobOooobOboOoboooooooo
O0O00OO0OIEEEDACMOOOOOOOOOOOOO




