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Note on Modeling for LAN Traffic by Stocastic Process

HirosHI UEDA, .2 YUTAKA NASUNO,™ YUKIO IWAYA,i!
Ryuii IGarRAsHI?# and TETSUO KINOSHITA®

We consider about a relationship between Hurst parameter, a measure of self-similarity of
network traffic on R.I.LE.C, Tohoku Univ. and network status by analyzing traffic data which
is categorized by network application. As a result, we observed that the Hurst parameter of
the traffic that has high-burstness, for example HTTP is high, and that of the uniform traffic,
for example FTP is low. Furthermore, we recognize that the case Hurst parameter varies with
network status because of the Hurst parameters being estimated from long-term traffic data
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goes to similar extent.
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Fig.2 A comparision of LAN traffic (left) with Poisson traffic (right).
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Fig.1 An example of self-similarity: Koch-Curve.
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Table 1 A comparision of Telephony network with IP

network.
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Fig.3 Pox plot diagram (left) and autocorrelation function (right) of traffic data

on 26 Dec. 2005.
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Table 2 Hurst parameters and rates classified by network
applications on Sep.—Nov. 2005.

Average #  Rate (%)

Applications  Hurst

Parameter of Packet

ALL 0.810657 225258.1 -
HTTP 0.815704 85867.5 38.12
Shell 0.767001 13904.14 6.173
FTP 0.659990 552.6 0.245
MAIL 0.698158 5124.83 2.275
DNS 0.735163 5483.48 2.434
ARP 0.498984 0.2 0.000
NetBIOS 0.767349 1196.0 0.531
ICMP 0.735883 1308.82 0.581
RTSP 0.761934 4565.14 2.027
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Table 3 Hurst parameters and rates classified by network
applications on Sep. 2005.

Applications  Hurst Average #  Rate (%)

Parameter  of Packet

ALL 0.806629 210515.9
HTTP 0.810084 83598.2 39.71
Shell 0.761240 9067.9 4.308
FTP 0.656358 61.5 0.0292
MAIL 0.698465 5526.1 2.625
DNS 0.716187 5631.6 2.675
ARP 0.493772 0.2 0.0001
NetBIOS 0.757383 1128.8 0.5362
ICMP 0.750535 960.1 0.4561
RTSP 0.755208 3117.0 1.481
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Table 4 Hurst parameters and rates classified by network
applications on Oct. 2005.

Applications  Hurst Average #  Rate (%)
Parameter  of Packet

ALL 0.812845 228157.6 -
HTTP 0.813749 86663.3 37.98
Shell 0.780706 19745.6 8.650
FTP 0.652916 129.51 0.060
MAIL 0.694190 5097.6 2.230
DNS 0.723321 5307.9 2.330
ARP 0.505288 0.2 0.000

NetBIOS 0.764893 1266.4 0.560
ICMP 0.690234 1049.5 0.460
RTSP 0.759443 4551.4 1.990
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Table 5 Hurst parameters and rates classified by
applications on Nov. 2005.

Applications  Hurst Average #  Rate (%)

Parameter  of Packet

ALL 0.811274 252965.8
HTTP 0.821725 91738.4 36.27
Shell 0.760737 15732.82 6.220
FTP 0.667794 1743.3 0.690
MAIL 0.700622 4618.0 1.830
DNS 0.769630 5471.7 2.160
ARP 0.514227 0.190 0.000
NetBIOS 0.748986 1278.6 0.510
ICMP 0.748571 2280.7 0.900
RTSP 0.773874 7093.88 2.800
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Fig.4 Pox plot diagram on Sep.—Oct. 2005 (Corresponds to Table 2); Left column,

from above: All traffic, DNS, HTTP, POP/IMAP/SMTP, RTSP; Right col-
umn, from above: ARP, FTP, ICMP, NETBIOS, TELNET/SSH.
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Fig.5 Variation in Hurst parameter at system switch on
28 Sep. 2005.
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