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Customized Business Background Traffic Generation System
Based on LoadRunner

ZHAO Yu,WU Chengrong, YAN Ming
(School of Computer Science,Fudan University , Shanghai 200433, China)

[ Abstract] Thé mainstream methods for background traffic generation include the introduction of actual Internet traffic and the
traffic generation using network test equipment,but these methods are less concerned with the temporal and spatial distribution
of traffic and the detailed distribution of business traffic,so theysfailito_implement in-depth simulation of traffic. To this end,
this paper proposes a business background traffic generation system based on LoadRunner for Web business systems. The system
adopts methods such as scalable scripting mechanism, container=based distributed traffic generator array deployment method,
address modification mechanism ,spatial distribution control ,inspection and feedback mechanism of ON/OFF model traffic,so
as to implement the generation of large-scale realistictbackground traffic. At the same time,the proposed system realizes content
heterogeneity ,on-demand expansion, temporal -and, spatial probability distribution control and adaptive adjustment and other
features. Verification tests are carried out by taking a forum website as a to-be-tested example business system,and the results
show that the traffic generated by the example. tests basically meets the temporal and spatial characteristics of the background
traffic ,and accords with the pre-settinigsuin other characteristics,which demonstrates the feasibility of the system design.

[ Key words] background traffic ; traffic model ; ON/OFF model ; container technology ;feedback adjustment

DOI:10. 19678/j. issn. 1000-3428%0055763

0 ik a3 W] RE Y Mo T B, I 0T B 1 2R g R 55 &R SE R
BT RE Ty BEAT I R e 2% 0 R A

PR AR S G S DRI SE RO AT SR SR 7 IR S R RO O
PRACR IR — AR TTRE TS PR, HAT, % B a0, SIS R (U452 & 2 B DI R ) B A
O RS IR B N 55 RGN HOR T, DGR T B R A TSR A R OG, HLAE S

EEWE : EHKE AN AR 857 1 H (2017 YFB0803203) .
EEEN R 0 (1997—) , 2o WL BT A, F0FT5 1 I 2% 25 (0] 2 4 0 26 U 4k 0 0 5 SRR SR RIVECE 5™ LR
W% B #9:2019-08-16  f&[E H#§:2019-10-18  E-mail:19210240056@ fudan. edu. cn



232 it "

LT O

2020 4£ 10 A 15 H

IR EEAEAE 10 1 3\ %5 i B A 35 BE R, X — A
FGE AT IR B, 15 500 00 7 R L T gy
H B A TR A 75 A 5 190 5 00 g 5 20 52 I e G
TEH BB R R0, W BLZS By % 3 B b5 B i
220 R ) 4% 422 A B AR PR S TE RGP I A T A E
PEDR 2, B AR T S RN R e S, BRR RS
FEI H %G5 TR T 10 2 S5 P Ak 22 3045 B 48 o
M 22 2 e 22 G5 B AR B ) B T SR bR . AT, AF S
A I 5 P2 1 A BT B 0 e R HL 4% 0 ELME, R gl
BRI RS E T H 8 ST DR A BRUR , T
SCPPAE RGBT MIRE S . R, T 5t 00 38 2L X T
il 5 S A R 7 LA

5 B AR R 7 VAR 5 A LI ) S B O
T LR P A 5 4 46 0 3 A s A RORG f 1Y B% R
Tk, ERATE H AR I By K B B 2k TR R
B NN AE L 5 # A ErER R, 2 R
AN 4R L 1 BN S R R s T AE, T R AR X
FERF O o B 2 BRBE L S LA R 7 3% 58 HE R
G SR S AL I R, TE A g5 R B
R, LA B2 FhoOr Bl HUE T AR e K
s IR, 2R B RS T A e, B
il S B 5 A U, il B e L 1 SR A
0 Zi O B A DR B SR B DT 58 o G 1
FEESR . BIAN BT B A R G B A AR
FR G0 2 T/ R AR BR AR A R I 2R 4 T B ik
{19 38 135 5 TR, 2 Bask R TS B T A A W
Wl 28 5 1E % 32 AT 0 T 38 T 5 U 1 I 25 A R4 AR
T 50U % FR SRR A X I 2R S 0 I B IR e
FEAT SO W4 O 1T N R e

RO A T B 6 A T
A bR, BRI, AR SCHE R 28 0] S 0 Web Al 45 &
G5 A SR 258 AL A 201 SHIR B SR TR 9T, 75 B BF
FEH LT I, 32— AN 4F % Web L % £ 45 ok F
LoadRunner ( LR) /) 52 il 4bolk %5 5 iR R R 4, 52
LR B ST W L R 1 3 VL8 NIl 45 7 5
T AR BE AL

1 ERMARIR

A L 1Y T S e A ROl UK R S K T
0L i, B A PR AL A S s AR A R R A i
AESC B, X 28 0 A% 1 17 5% I A A g R 4 b
P70, R I, I 7 P00 AR 4 O B A A ) ki L
S U B AR R BB AIL A A DL RSB AT A Al O
o U EEROR X B AEA BT R AL, B A
WU 250 45 2R, b — A LU AR B SO R O S A
A BRI LAY o MR i AR AR R T R, RO T SR A
R TR IS 73 DAy B (6] 3 A A58 28 | 5[] 3 A R R D I 25

Ay ATAEEIRY A R] 43 A AR SR TR I ) 4 L AR AR
A8 50 1 It e B TR — i R R TR A R, A Sy 8 i
f493F #4 (Poisson ) 4 #* Th /R B} J¢ (Markov ) 551 Al
[a] 5 ( Regression ) 15 AU 45 | 33 #6450 A 1) 3 ] 455 o3 o 0
FHSEE o SCHRLS D42 1 7 R0 2% 3 B 5 AT [ A 0L B0
FEME, BL)E  BESE N LA AR SR T AR 23 F A AU
PR S AR R L) AR R 2% i A B A FE
/345 i) ON/OFF 71 M/G/ » HE B\ 15 %1 . FBM/FGN
A 5 FARIMA 8 5 45 233 (] 43 3 452 750 o 75 %
i Pl e i el 11 o TN < 1 S /0 VU 2 N [ 3
% b UL BE A, A SCER [ 7 ] rp i) AR A O
T A AR IR A SI2 30 38 12 25 8] 0 AT, 25 () R 1 3 1A
IRAE I 28 T8 5000 A7 7 AR Y B 238 A OR L Sk
55 T2 8 AN 2 0 BN T S ) 4 A A T T . B2 o
iU T O v =i L1 e[ A - < € 7
I8 T IR A AR R R R G B e HL SR

16 DL BRI 5% A Sk Al b R o Al B R [
et HAn, OS2 T V22 7 Uk P I O AR
TH KR A AR T B AT A 2 2 i R
TR X A, 2 R A AL B O AR LAY T
J2 UK AR RS AL T YO AR e A, M
A B LU R AR A TR 3 A RO
i A4 i 2% Scapy. fihnCat/ Karat Packet Builder, 3 F
libpcap 1) DL I 45 41 3 A il #% Bit-Twist, Linux A%
B BIE Ry KUTE, b FH R 5 08 3 A0 9 0 2%
A g DAITG, i A H P A 4T 1) GUT R 41 1) %5 8
fi3k 7 b AE 1) £ A0 9 I it AR AR Ostinato , A2 9%
AP RV P A2 S BT i ) HAR-POON, D) KA
5 5L 52 B 0 19 RE AR AR B U B Y S ST AR R AR
SWING 45, BRI E 2 B A £ 40 75 1 I V5 s 7 ol
iAo A = A (S R (OB o oI P A S X S WO A
W B BRI 0 A 75 R, B T 5 U & 1Y 8 RS
ARHEFEERER Bir, B, e8> CE &
PR R 25 43 A Rl — 26 95 Kl 55 19 I & R AR 43 A, ek
ARGy b 58 B B 1 4% T A ORI X b 55 7 S5 Uik i Y IR
FEBLRL . BTk, i 2 i IR 7 A Web 28 55
W N AR, A IR s — A T
Web [l 55 15 5% Ui it A2 iR 42, 7T A e il Ak i TR
FEAT Fll 55 75 B i o
2 A%t
2.1 BEZITEE

TER B T, BTk 55 & Ge7E R 0 Nl 55
AR B A B, B A — e i nl 3142 M A e] 42 ok,

1M AT SR T B 8 A B T AR O 9 R AL R Y 2R
Ui P2 e I (B f 800 3 ) T H 7 T b A 2k B



5546 & 5510 1) B, RO,

B : 3£ F LoadRunner ()22 il fblk 45 75 5t 4B R & 233

%, % 4 (1% W LoadRunner , Apache JMeter ' %
Apache JMeter J&— 4~ F| ] Java SZ 8 19 FF U5 & 71 0
i T.H , LoadRunner J&— gL 2 BR H P #84% , JF Xt
R G AT S W A £ 2 K # . Apache TMeter
BT /NI B IDK 55 A M 59 e K2 5
TXF T REABE B (1) A TS O8R5 2R
SHr B BE % A LoadRunner fit 4, [F] B, 2k {4 4 &5
Z %t A LoadRunner 52 3%, LoadRunner M }i A<
12.55 FFtE e 75 Apache IMeter A<, (R , A X R 4%
Y S 9 3% #% B T LoadRunner, LoadRunner fE Jy —
FCHERRIMN T B AR O T A PR T R B
T A AZO T g, (0 B B AR SR AN Be R 0 H TR
Ko B, BN R R B 23 o0 A SRR A9 SE IR
LoadRunner X T~ i # 78 B /3 b 19 73 A5, {0 % 18 DA
D AT E eI B = VRN || B U 2 & P | BN 13
PEAL T HLRE HLRE . [, 78 R i A2 v,
FREL 2 () A 22 W, K 0 AR R A G U LR
PUI T K o HK, B R i g e B A $00 00 37 1)
AR P AT REAE — o R B R B B IR e AR R
Ge R IR A BRI IR, {5 7E 52 3 St i il R
AP, )5, LoadRunner [ kb PHAZE RJE T
ZIA B 0 RAE SE PR v, R ) — A~ 4
E A0 5504 4 15 -t AN S AR ] DRI 2 i o e ) 5K
PRV 2 0 5 1) A (AN s oK 1 = ) | () s
0, S I I S R SO (B A ) AR NI AN 2 TR BRI
wE.

A FR Gesk IR B fiff ke L 3R ) 28

1) ffi F LA T IR #8572 19 ON/OFF #85U oh § |
JEL 2 B[] 45 B ] A AH G F8 5 o A 0y O o, SR
PR RE B N JZE R )2 B s R o A R B

2) PU— > B AR e S B0 I e ) 4% S A 5 [
3 A .

3) R TN L SE Hb A R P T AR
T 2548 0 o0 A =00 & k£ B 7 K, o IR
T A 2 T S Re A8 5 1 b R R RILARE I 4%
T AR R, R R UR L BR ), AR SRR T — 2
(GG ERSTE

4) FF R AT A S B A A TR E
FAGERAE A 515 R 40 5 AL 7E Bir 75 B FE b X6l
55 AR 1) 25 T 28 i 0 A7 RS B , 5 00 A Bl R R A
Ry A NN DR RSeS|/ = i g

5) BTt — AT AR S A SR LR
K HIHEIESEUR LB B b M, LR IEZS
e iU R RS E I T3 A X B2 g 1
2.2 AXRGEMKEN

ARG FER 9 A DRI B, BAR & 1
TNe RARGHET Web N s 48y C/S 48y, 3
PR PR Z BT S5 P 2 5 R siE A DI et i
J& W RGN A5 RS 25 Z AR 2 H bR it .

A 554K
HESH
Wi B TR R LIPS
AL B B
Y
TAL B
e BT R E SO
LoadRunnerfZ .Lr 3 Hil i < [F] 2R
PR A A <
— R
& F i
23 ) oA AL
S M AR B B HR
BAE
y
MR 5545%

Bl AXRFEBHEN

Fig.1 Overall architecture of the proposed system
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Table 1 Percentage result of each operation %
B A
scan 55.2
post 12.1
reply 26.4
delete 6.3

R2 BHEFIRERFT

Table 2 High-frequency sequential operation sequence

g #efe BAEMF WBl/% Mg HRAE BRIERE HBl/%

scan, post,

5.2 5 post,scan,reply 5.7
reply , delete
scan,reply,

2 P 3.1 6 scan, reply 7.8
post, delete
scan, delete,

3 2.2 7 scan, reply 21.4
reply , post
scan,reply,

4 Py 8.2 8 scan 26.0

delete
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Table 3 Average thinking time and internal allocation

0.00

ratio of each operation

(e R W)/ IRFE) S PE L (B
scan 42 4:4:2
post 79 2:8
reply 24 6:2:2
delete 32 7:3
x4 REANOSH
Table 4 Forum entrance distribution %
s L 1
2 49.0
36 17.8
37 14.8
38 18.4
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