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Study and Implementation of Traffic Generator in IP Network

CHEN Chen, PEI Chang-xing, CNEN Nan, Yl Yun-hui
(National Key Lab of Integrated Service Networks, XiDian University,Xi’an 710071 ,P. R. China)

Abstract; According to the simulation results, the factors causing the forming of self-similarity in IP network is

presented. Through analysis based on ON/OFF model, we show the influence of traffic source integration level on

self-similarity degree. Using the above results, an IP network traffic generator is implemented. Tests in real

environment show that the generator can better reflect the relationship of file sizes, protocol types, ON/OFF

residence time, traffic source integration levels and self-similarity degrees.

Key words: IP network; ON/OFF model; traffic generator; self-similarity

VFZ2 o3 2 28 4 W 285 v i £ B U B AT AR DG 1/
FARBLEE 7, b T % 1 AR B 45378 F A 2 3
WFE, s E A i A AR BEAL 3 . B H A IR, AT
e TV 2 4k B M RIBE AL 5 5 J5 2, RMD
(random midpoint displacement ) B e 1L R —
T 5%, MR 7 v S AT B PR, (EL R M4 22 5
— b AR DL 55 A T 5 (LA R Hosking™ 5
) B nT DAAE B FGN (fractional Gaussian noise ) #p , ifs
A LA BRI B AR A 553, X 32
FHICRRE r (k) Rtk € . Hosking J7 ik N 1EL A R A
AEBY 25 S 2%, T B A s R 2 R et

A% B 47 :2007-09-20

Bk A S ON/OFF B B R0 s Sy — b
BT AT R 7 A ik R A W] £
Wy S, i LA 1 fRT A A AR o A R 3 S B0k
AT DL B [ AR RS B B, IR RIS A TS
BREREE R A E AR 55 5 o

et 1P 45 rp o B R R AL B R R
17 5007 5 SRIG R A B 45 58, % ON/OFF YL 5
KR IR, IR B, 204 ON/OFF 1 S48
TV R A B 20 1 2 8005 ) 4% S22 80 2 R 56
R IR — BN 5 ON/OFF | AL 55
E Y REACE T OIS S 8

AR B HE A RBA G T AITH (60132030) 5 [5158 F 8B 273k G F 0 0T H (60572147 ) 5 94 22 i Tolk BHE HOC I H

(GG04018)

WA PR R(1977-) 5B PO TR R A RN TOLR M, e A 5 1 Y . B (AR
N, #4% , 114 T, (Tel) 029-88204486 ; ( E-mail ) chxpei@ xidian. edu. cn,

http://gks.cqu.edu.cn



176 FRKRFFIR

£31 %

1 IP gl Ss a: E AL P 4Bt

L1 [ty

W02l 55U 5 B HE E AR RLA R, S R T R 2%
M5 A R R o AN R 25l 55 U A B 3 T
ZEVERE AT, AR TR X PR IE . AR,
XoF 7 AR X A 55 k1 D PR B — 3 D A ok
TR, SCHRaE s R B, X TP R 45 rpll 555 A
ARRIPER B HS T PR 20 B, S B — A A8
LS TP [ 26l 55 12 Rk 1l 55 o 7 A e i At
TR
1.2 fiiEsbr

s R AR SE L

P(X >x) ~x* 24

H 0 <o <2, e Ui R 20— L6 LU 30/ Y
BERLAZ 125 9 70 A1 51, AR 0 1 Bl AL 2 53 A # J0
LT 2D B35, AR XA B AL AL il A 2 o
Aii o B P — R ] B30 B 2 /0 A /& Pareto 734, B
E/‘J Pdf ﬂﬂ_F:

x> ®, (D)

P(x) = akx™™", (2)
Hha, k>0 Ha=k, B cdf 41F:
F(x) =P X<«x] =1-(k/x)°, (3)
Forp b B S R 2 80, AR B AL A2 A d /D T BE
WUH
HE A1 5 H LAY 23 A 4 T A A 48 8y
A VF 2R R IE D, R o <2, R BA
ToBR Iy 22 e ao< 1, 5 R 3 A i HA7 TC IR ¥ 1H
R, BEE o Bl)N , IR0 A ABE 3 o 12 4R vh e 43 A i
L. 75, M pareto (k, o) K 58 2 € — 1
pareto 7341 o HoH kA BUESEL, o WIBIRSEL
A opnet AR SLE 4 HAF- & L I A
R/S Al kPPl Hurst 248,
S 1 SR/ (size ) IR M pareto H 2 73 A1,
ON #1 OFF iZ B4 I ] i D\ 48 %53 A1 , £/ E W E] 5
min, JFHEERILE L,
#& 1 ON,OFF i2 % uf [ R385 2o A,
A K AR pareto 27 B &9 Hurst £4%

ON 431 OFF 234 SCHFR/NG3AT Hurst
Exp(0.1) Exp(0.1) Pareto(1024,1.8) 0.611
Exp(0.1) Exp(0.1) Pareto(1 024,1.5) 0.781
Exp(0.05) Exp(0.1) Pareto(1 024,1.5) 0.792

SR 22 SO R/ (size ) AR B0 A1, ON AN
OFF J& F i) iR A pareto 53413, 43 512K F udp X
I tep PR, 5 BN ] 5 min, ffj HER WA 2 ~3,

%2 udp ¥ T Hurst 2845 A 4R

ON 7 Aji OFF 4y SR/ A Hurst
Pareto(0.1,1.6) Pareto(0.1,1.6) Exp(1024) 0.689
Pareto(0.1,1.4) Pareto(0.1,1.4) Exp(1024) 0.797
Pareto(0.1,1.2) Pareto(0.1,1.2) Exp(1024) 0.868

%3 tep U Hurst A4y A4

ON /315 OFF 31 SR/ A Hurst
Pareto(0.1,1.6) Pareto(0.1,1.6) Exp(1024) 0.734
Pareto(0.1,1.4) Pareto(0.1,1.4) Exp(1024) 0.829
Pareto(0.1,1.2) Pareto(0.1,1.2) Exp(1024) 0.945

SEH 3 SR/ pareto 347, ON Al
OFF 2 B IS ] IR A pareto 73413, 1 FLI ] 5 min, i
HEERWFE 4 ~5,

% 4 ON/OFF &gt , K3
JRAN pareto 4~ Bf Hurst A 3%
ON 4315 OFF 43 fii SR/ A Hurst

Pareto(0.1,1.6) Pareto(0.1,1.6) Pareto(1 024,1.6) 0. 663
Pareto(0.1,1.4) Pareto(0.1,1.4) Pareto(1 024,1.6) 0.676
Pareto(0.1,1.2) Pareto(0.1,1.2) Pareto(1 024,1.6) 0.721
%5 ON/OFF i @Gt , 44 X3
JRAN pareto 4~ Bf Hurst A %%
ON 73Afi OFF 43Aji SR/ AR Hurst

Pareto(0.1,1.6) Pareto(0.1,1.6) Pareto(1 024,1.4) 0.788
Pareto(0.1,1.6) Pareto(0.1,1.6) Pareto(1 024,1.2) 0.889
Pareto(0.1,1.6) Pareto(0.1,1.6) Pareto(1 024,1.1) 0.936

1.3 P& ®opr

HIZE 1 A UL, >4 ON il OFF {3 B8 A ] Al A F5
IR, SCPFR /N R 3 AT A |58 kg 1
A0SR FARIME . HiFe 1 A9 2,3 AR, B SC
PERANGIAG Y o LIS/, Hurst S 80280 5 1738 18
X1 1Y 3,4 AT HEA B, A3 R/ N AR S
AVETELLT ,ON F1 OFF 2 B TR 53 A ) el 2 o) fe ¢
St 250 B AR RZIAAR I

1.00 ——
nos a - udp i
0.95 ], T e
090} \.\ ]
. 085 A NN
E NG
= 0.80 \\\
N,
075} AN
\ o
0.70 | N

0.65 . . . . . . .
1.0 1.1 1.2 13 14 15 16 1.7 18

Alpha(paretoJ R Z:%k)
A1 REWBT 8 ALE G F R
H122 2,3 Al W ZEARIF A S AT S I L T L A
T tep DM BOEAE IR E LU udp BRSO EAE IR A
SEORA Hurst ff, SR 1 &40 J2 B 2], B0 DL K
PRUEFE AL 2368 B A AR A — D 2 A, 8] 1

http://gks.cqu.edu.cn



524

HOR,F: IPRZAZFABOMAL KA 177

T AR B SOl 55 E ARRARE 520

Hi1Z 4,5 A1 UL, 24 ON I OFF [¥32 B3 i [a] LA K
SCAAE R/ INER e DA B2 43 A1 1Y I ¢, ON il OFF (%) )
A SRR %o el 55 1 1) 1 ARLBLRE A Jm B 1)
SO 5 7224 SCF RIS ) H R 0 A R B 5k W X 1 i
fi, Bt ON A1 OFF ()32 B Bsf 1] o A5 4 hy W 4 1) B
R AT, R 2l 55 5 1 B AR B0 RSt e A 3 o S AR
o P, Hurst S0 322230 2 il SCIF R/ 43
ARDE o T30, IR SR/ oA HO2 52 Y
HRBIM B ATE ON 3 B4 v SO e 325 () o 6 ] 1)
3T R T 2 M B A A M 55 i Y AR A
P ER , QRSP INE) 3 Al © 2 W Y R O
At B2 [a] B B B] 6% 4 A1 1% = R 1 JL T % B 4 1 B
AP R R A S o I, A5 4 2 i R TP LI
FeAMb 22 A AU RO A7 TE . BN, dn Rl a2
a0 UDP P80, IR 2 1 A7 3t o5 149 18 R B0 4 e
I )R 1, i 55 12 09 98 K B H BB TR AR AH G R
J&(SRD) TAFLE ; Aid W R AL i )2 R tep BIRAL, 91
1l Tep Reno, Tahoe Y3 Vegas, HF 4 55 8 19 K 2
FASEME(LRD ) B O B T ORI HAAE 16 3] MAC J2,
PRI, 2 % )2 D0 DL 5 SR JH U 45 R DR JIE A% AR AL 1
W25z B AR RPE R A B AP TR L

2 % ON/OFF P SRLI5 5 FLADLYE 5B
2.1 Fixisrbr
ATHEE L AN Z A ON/OFF B IR 5.

Fw 0 B AR B R DT ESENER 1.
A6 fAAKE

TiESH Bl
IS 300
P Tep
ON/OFF 4y #fi Pareto(0.01,1.5)
SN A Pareto(1 024,1.5)
Qos Best Effort
{5 1B 55/ bps 10 M
2.2 &Rorbr
1.00
0.95
»
0.90 e
~
7 085 P
£ oo s
u.ovU Rd
V

0.75 7

0.70

0.65

B2 HERLEMRLELS GMMENEZ

HT P 2 AT DL B R DR SR R B B n, 7 A
[F] i) ON/OFF 1 & I} [R] FSCAF R /IN o A G DL T
fi M 55 1 00 AU BE L i kg o, X T T
B U5 T 3 RS B B T P )N, 3% A A
BAR I, LA K e 52 BRI 22 A i 5 380 2% A P s ol
1) T 12 45 R X AR B ol 55 1t 1 AR
3 kg5 R AR SRR UL B S BN YS

ARG HOI LA WEFE A i 25 538, Bt IF s B
T TP RZ8 1 B AR 55 5 AR il ds o i 2 A
V-T(variance time plot) FiM &Ml 45 &2 A= B 4% 10 i H
M55 5, KB £ 0 1l 55 AR RUSRE RE 8 A0 b
SR IS AR i RS LA SO SRR 2 5 A AR AR
Z A5G 2R LA S LSl 55 B G iR o
3.1 B

i AR A B R A 2 R A A
o B R DIE— BTN Fl A [ Y
ik AU Z & RO S mACR  JF H
TR AR IR AT LA E A A
SRR R AR, TEHo (linux FSEBE) , Bl
HERE I A fork HERER A 2 & B I O Kk i
B PR as RICE T B o o0 A 207 A B AUCR AT IR
G5t/ B PR 2 P L B o7 X080 TR A 7 A
e MR 554 s I 55 s i £ 52 A B A 3K ) AR
Wi B s, RS54 F1% - Lt CORBA ORB
e, REAHNR BRI

..
s 3

B3 $EXFALETEHR

B4 pHXLEFETH

http://gks.cqu.edu.cn



178 FRKFFR

£31 %

I T 2 R U A A S A A P A
5 ~ 6 E]t/j—:\‘o

It Lo | /A
AR P / PR /
P '
N\ WS

Y y{%/ IR
/AR w5/
[ HKNGFHSHE, [ N
/ON/OFFiE Bnfl  / — L
/A BE, Rik#E [ AR
/ BB / socket
ﬁ}ﬁﬂs@ci{etﬁﬂﬁ;
M dar 1 dk Lih L

JE T H By ARJIL

: Lﬂ+

A\
P RO | BTN
( Frik — WEWT, timeout < WtEl<iZE >

- %F{Ejﬁ \Hiﬁ]/
' 1
,\—Y Y
N /s /
fork Tt Y QBRI / Vs /
- N I
| Y W
o], Bk | A R E 2R
T
- * - | ghe

M6 RS ABRKRARE
3.2 RS

[ L 1

I ‘ Traffic Mode I

|

Generator

L T
Process Mode I ‘ Enviroment

"———

| Graphic

R |
inieriace I\

—2 |\

[ Corba serverfp= S A\

Cenerator B\ |
Corba Client I

‘ Analyse V// // “—

ARG LA QN B 7 s, AH R ) 458 B 13 B
Wmr,

CoreGenerator: Jii 1t /= 4F #% #% 0 5 8, £ &
easyGenerator Fl1 complexGenerator % I, JH A
easyGenerator FHL 171 35 7= A= i B AY L T winsocket [
W, M complexGenerator 4% 7K T CorbaServer ]3]

BE, B LIVE B —A> Corba iR 45 LAfft CorbaClient 43 ffi
[T PE RS TR Y A T AE

GraphicInterface : 441t [ I 5 7 A 4% i /7 2 1) 57t
T RE , G5 W) 46 16 AU AT, -4 AE SUim , 3L 6 IR AE
AIBETTAE4E

Analyse : ZAR A 57 A2 BRI 9 73BT, A B /)
AVEAUAN I E) 7 28 Ak T Hurst 205555 5

ProcessMode ; AR I A1 & T 43 2H K/ . ON/OFF
152 B I ) S8 AL AZ B 9% A 2B R

GeneratorEnvironment ; I, 15 Bt 2 coreGenerator
fJ— ™ interface, 11 3¢t 55 corbaServer 1 corbaclient
SGIEE

TrafficMode ; IR e 4™ & 1 i &2 7 A= i BT RE AL
3 B 445 ON/OFF % Fractal ARIMA
R

Chart ; R E 17 97 Jie 28 A2 U & 1 UCER , BB
R AL

ExceptionPackage ; JH5E 5 A 3 B2 458 B BT i 114
) S AR AR VAL 2 5

CorbaClient : 5% e F T 73 A 20U £ 77 A= i I
A1 corba % 35

CorbaServer: ML ] T 74 200 7 Az 4% I
A2 corba IR 55 4 o

TN TN T

0 5 1015 20 25 30 35 40 45 50 55 60 65 70
B fil/s
B8 REFSAEZSAMBAMATHE

3.3 89500

i 55 5 A G B AR S B 240 S EE TR, ON
RAMIZE 5341 IR pareto 34, JEARZSHH 1. 2,
OFF MRASHYIZ B 43 Aii IR N pareto 5347, JEAR Z 800
1.4 ,packet size IR D\ pareto 4345 , JEIRSECH 1.2, K
RN 0.3, L5 %E TR H socket, BAT tep 3
WG IRE. &l 8 rEselom 3 iy it & i AR
PETE . ¥ mEdiEH V - T(variance time plot)
S3HTJE 45 2 AR B i ) HURST S 0K 0. 88
KA B EAFA BRI 0.9 B s o

(F#4 190 W)

http://gks.cqu.edu.cn



190

FRKRFFIR

£31 %

(6]

field in the inhomogeneous goaf with arbitrary shape[ J].
Mechanics in Engineering, 2007, 29(2) ; 28-30.
PR, EWRA, ER RS X 3 i B A R Y
(G3) B BT LT]. W B Bk R 27 2% 41, 2005, 20
(3):16-20

LI ZONG-XIANG, WANG XIAO-DONG, WANG BO.

Realization and application of numerical simulating

program ( G3) for field flow of goaf[ J|. Journal of Hunan
University of Science & Technology, 2005, 20 (3):
16-20.

ASTER AR BN, Y TRl KR A KT X AR
JEERAU [T ] A4k ,2005,30(5) : 593-597.
LI ZONG-XIANG, LI HAI-YANG, JIA JIN-ZHANG.
Numerical simulation of prevent spontaneous combustion
by nitrogen injection in goaf of Y-type ventilation face
[J]. Journal of China Coal Society, 2005, 30 (5):
593-597.

IR RS DR R e S HR A ) BB B AU T
gEll ] HEZ kAR ,2005,15(6) ¢ 15-19.

LI ZONG-XIANG. Numerical simulation of spontaneous
combustion process of residual coal in goaf [ J]. China
Safety Science Journal, 2005,15(6) : 15-19.
A NG BB RS KRS s ML Y EiE
B AT AL s [ ], B¢ 24 4, 2001, 26 (1) -
76-80.

[10]

[11]

LI ZONG-XIANG, HAI GUO-ZHI, QIN SHU-YU.
Numerical simulation and visual display of air flow pattern
in goaf[ J]. Journal of China Coal Society, 2001,26(1) :
76-80.

AERAL NS0, BRI PR RA X AE BT i
WS A BUER LT ], A A 28 5 TR 2R,
2001,2(#4H]) . 1578-1581.

LI ZONG-XIANG, SUN GUANG-YI, WANG JI-BO.

Numerical simulation of air flow pattern in the

inhomogeneous seepage flow field of goaf [ J]. Chinese
Journal of Rook Mechanics and Engineering, 2001,2(S) .
1578-1581.
PR, EE R BE L. AR EIE H AR R A X
W ASBUERL [T ], J127 5 528, 2005,27 (6)
26-28.
LI ZONG-XIANG, MENG XIAN-CHEN, ZHAO GUO-
CHEN. Numerical simulation of flow pattern of caving
flow field in the inhomogeneous goaf with arbitrary shape
[J]. Mechanics in Engineering, 2001, 27(6) ; 26-28.
TR A, 5 S, RAUEER. SR2s X Z I RUAH OC R 4L
MIBEFEL T ] KB, 2001,26(5) :525-529.
XING YU-ZHONG, GUO YONG-YI, WU SHI-YUE.
Study on the relative coefficient of air leakage in the gob
[J]. Journal of China Coal Society, 2001, 26 (5):
525-529.

(miE KAIER)

DI IDNIPNIPIPNIDIDDNLDIDN DI IDNTDID DN IDNTD DN IDNLD DN TDNTD DN~ LDIDNTDIDIDNTPIDN I

(L% 178 1)

[1]

(2]

(3]

(4]

(5]

PAXON V, FLOYD S. Wide area traffic; the failure of
[ J]. IEEE/ACM Transactions on
Networking, 1995, 3(1) . 226-244.

LELAND W E, TAQQU M S, WILLINGER W, et al. On
the self-similar nature of ethernet traffic
version) [ J]. TEEE/ACM Transactions on Networking,
1994, 2(1) : 1-15.

BERAN J,SHERMAN R, TAQQ M S, et al. Long-range
dependence in variable-bit-rate video traffic [ J]. IEEE
Transaction on Communications, 1995, 43 (2/3/4):
1566-1579.

CROVELLA M E, BESTAVROS A. Self-similarity in
world wide web traffic-evidence and possible causes[]].
IEEE/ACM Transactions on Networking, 1997, 5(6):
835-846.

ABRY P, PARANIUK R, FLANDRIN P, et al. Multi-
scale nature of network traffic [ J]. IEEE Signal
Processing Magazine, 2002, 19(3) . 28-46.

poisson modeling

( extended

(6]

[7]

[9]

[10]

OLIVEIRA C, JAIME B K, SUDA T. Long-range
dependence in IEEE 802.11b wireless LAN traffic; an
empirical study” [ C]. Proceedings of the 18th Annual
IEEE Computer Communications Workshop( CCW 2003 ) ,
California, USA, 2003.
TAKETSUGU J, HARA S.
network traffic: another cause of long-range dependence
[C].
2001, WPMC01, Aalborg, Denmark, September 9 to
12, 2001.

MANDELBROT B, NESS J. Fractional brownian motion,
SIAM Review,

Self-similarity in cellular

Wireless Personal Multimedia Communication

ractional noise and applications [ J ].
1968, 10(4) . 422-437.
HOSKING J. Fractional differencing [ J]. Biometrika,
1981, 68(1): 165-176.

ALEXANDER R, BROWNLEE N, ZIEDINS I
Modeling self-similar network traffic [ R]. Springfield:
University of Auckland, 1995.

(% SER)

http://gks.cqu.edu.cn



	0802-175
	0802-176
	0802-177
	0802-178
	0802-190



