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Research on Redundant Code Detection Method in Web Application
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Abstract; In order to improve the efficiency of Web development,developers often reuse previous code in existing system frameworks or
mature projects, but it also leads to a large amount of redundant code in Web applications. Redundant code not only affects the readability
and operational efficiency of the program ,but also hides software defects. We propose a redundant code detection method based on source
code analysis in Web application system by studying the characteristics of web application source code logic and framework. The method
constructs the Web application call tree according to the logical call relationship between the codes starting from the application entry,and
then obtains the effective page set, class and method node set. A redundancy detection algorithm is presented to detect the redundant
pages , the redundant service classes and the processing methods. In order to evaluate the effectiveness of the redundant detection method,
including the missed detection rate and the false detection rate, two JavaWeb applications are used as the experiment to verify the
redundant code detection method proposed,and the results show that the redundant detection efficiency is high.
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1 <html >

2 <head>

3 <link type="text/css" href="css/bootstrap. css" >

4 <title>FE T </title>

5 <style type="text/css" ></style>

6 </head>

7 <body>

8 <a href="next. jsp" target="main" >next. jsp</a>

9 <script type =" text/javascript" >

10 function myfunction( ) {

11 formObject. action="URL" ; }

12 </script>

13 </body>

14 </html>

RS 2. Web Ji5 &5 1 JTava 0B Controller. java,

1 public class Controller {

2 @ RequestMapping( value ="/ URL")

3 public ModelAndView functionl (request) |



-32- HRHLE AR S LR

%30 &

4 -
54

6 public ModelAndView function2 (request) |
7 ...

8 |

9

10 class Redundant |

11 public ModelAndView function3 (request) |
12 ...

13 |

14 |
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>type binding:cn. usst. market. controller. Controller

>BODY_DECLARATIONS(2)

>MethodDeclaration| 186+65 |

>method binding : Controller. functionl ( )

>MethodDeclaration[ 254 +30 ]

>method binding ; Controller. function2 ()

>TypeDeclaration[ 290+49 ]

>type binding:cn. usst. market. controller. Redundant
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>MethodDeclaration[ 310+26 ]

>method binding : Redundant. function3 ()

PI_I 2k Controller. java 194l 52 i 74 4, TYPES b
B IELA AR Y 5, TYPES (2) o i@ F AW
/™ TypeDeclaration T 7 15, , TypeDeclaration 375 28 7
Wiak 4% 05 W, 78 3% W 3R R 28 Controller il
Redundant ; 28 7 B /Y 77 55 BodyDeclaration 3 /~35
A B 28 K48 55 1Y 9 45 ; BodyDeclaration 4 5 55
MethodDeclaration 27~ J7 ¥ 7 BH B 44) i 48 75 B | 78 1%
o A 32 )7 3% function] | function2 F1 function3, &
¥ VRS AT A A S B R AST, A B 18 VA 0] DL
fE AR R SR PRI, TH A S A
AST MIEEH

(= R7 R0 IR E =R 26 RN



3

BEE AT - Web W] FRITCA AR AN 7 2B 5 -33-

i YRS code;

i H . AllSet,,

AL[\IE:

(1) BRHL Web I A J5 6 AR ST

(2) I H Eclipse JIDT i #5 AARATH AR AL IR AR
SR A R AE A Tree,

(3) ARIEIMGIEIEM Tree, , LAY 1L, IFIE
BT 5L AST, = <Class, , Method,, , Method,,-->,

(4) 3R [0 45 g8 AST,, I8 7 S0 I 2075 4 A
AllSet H1,,

FIH AT 0 5k A B )E & U5 A8 RS SC 1
Controller. java 7] L1 74 ] ££ &5 AST, = < Controller,
functionl , function2 > #1 AST, = < Redundant,
function3 >,

3.2 % Web N AEAR ACT

TR Web F 8 H MORTE TG DU Ab B S
Wb BRI B ST A 2 A B R R DG R I T
ARG I8 ) 4 FH O Z2 4 8 Web 17 FH 3 FH B ACT., Web
o Y 3 DU ACT ROAR TS s, 3 DU FH i HoAth o1
I page( WU 3CAF4) B JE 284 J5 2 Class.
Method #RJEIZAR 15 £ A9 F 95 4. MRRF A H sU i JF
LT R HIC R B A 1 Web I FH IR IR LA AE
J SCR ] Web [0z FH I HIA R PRI A 2800y o | b BRKS
ShAbPT5k

ik 2. Web I RO 2395

A - Web AT BT SO 5

fith : Web I FH I FHA ACT,

AL[\IE:

(1) ¥ Web R A F 0T TH SCH 44 VR AR BAR 5 6
Root, IFFRICIZ T &k “ K Vilal” 15 29 4 Web i H
PR ACT (1> Web NI R G4 ME— A LI

(2) R BEARSEF T, N ACT WIS — A~k
Vil A5 54 Node , Q1 R3Z 5 s — 4> Ui SCF 44, 5%
AR 3 WAL SR FP IR 4 IR R
A Null, WA S,

(3) 3R IZ L P AR 2SR PR href F action AT
FAEN Node 15 54119 10, I K% Node 75 sidnic
e Ui SRS IR 2

(4) R Hh S 18 15 B A $8 Node 77 45078 9 52 1
page ( LI X444 ) 5 FH B9 J7 ¥ Class. Method , #23X
LE5 S AE 1% Node 19 5 Y 4% F 715 43, I 44 3% Node 15
MR Ui SRR IR 2,

(5) R A ELFY ACT, 45 Rk

Web R FH IH P & A href £#%4% 3] A9 page A1 action
PHBEEE B9 Class. Method 2 Fft 45 5 2 A, 4/ 2 e
AN SCACES 1 FRAS 2 (19 Web Iz FH I FHAR, AR5 A5

HAE SCHE index. jsp, UM index. jsp AR %S & 1 h
href A1 action 19717 45 4351 V8 FJ TU I next. jsp FllJ5 & 77
% functionl , 4K V1% I T 22 44 A A 52 3% 1) Web 17 FH 1]
FAR

R A

AT Ry | ndexdsp
href action
Class.Method
next.is Controller func
J5P tionl

7\ /N

B2 KA e Web & A8 R
3.3 TRABEN

VIR b T A O IR SO 44 A A BE B PageSet
L EIHECR IR, C 2R UE & PageSet B2 AllSet Fl1
Web [ FHJE FI# ACT, £ & PageSet 1 AllSet 143 7
Web L F BT (9 00T SCF SR % ACT Hh 19 &
AR A SISO AR RS RAE F )y s i AR AT DA
PR TUAR DU JUARAE IR 5 AT vk

B 3 TUAR AR ARSI 31

Hi A :PageSet  AllSet ,ACT;

s TCAR AR

&I\IE:

(1) EAW I LS ActivePage 5 H 3 77
HAEA ActiveSet i Null,

(2) RH ACT ok Vs 0] 2k 19795 #5 Node, 1 2R
Node Jy=5  WIEE L HR 4,

(3) AN A% S — AT S NS
ActivePage 11, {1 % 1 SR — T EN A ES
ActiveSet 1 4% J5 I8 Node T3 sidric M« B vim) ", #%
APR2,

(4) 18 JU 4 71 1 % & RedundantPage = PageSet —
ActivePage , 255 RedundantPage 77 5 X3 W %) UL AT L
JETCAR DU .

(5) TH 5904 )7 % % & RedundantSet = AllSet -
ActiveSet , 54 RedundantSet H7 35 25 X b7 1) 77 12wt =&
TURTT

(6) QSR — A iy B A 7 AR TR vk,
ZRIERIUARK

(7) fi AU AR A R

4 L I
BT Pl RCDWA J7 16 B8 Ve, L HE IR A R A



34 HRHLE AR S LR

%30 &

TRk XTI Web W H R HEAT T IR, I %
PR P A 3 AT AS RV BRC N T A TUAR 525
4.1 IEIH

% UsstMarket 1 MovieBoot #i-1> Web v F i
TS5 43 A, Horp UsstMarket R 28 % Ff (£ SE 560 % - &
B R BIAREALBY W 3ty | 3t S A0 45 6 A FR A8 B0 T
PR A AT RE I B A £ AR, H R4S K
AR AE— 1AL . MovieBoot 4 github | [
FHEHH, 2— 1 EBREZ GRMBET KDY
JavaWeb Jii H , github |+ i /R e dlt — AR BB 2 1 A~
AT, P4 Web i ] # J& i HTML | JavaScript , CSS
Fl Java B F IR, 3R 1AW HRITHEAGFL.,

A1 BEERS

:358 JEA g BATE Java fTHK
UsstMarket 0.9.0 578 36987 16398
MovieBoot 2.1.0 224 14 718 9 765

4.2 ZRIBRELERSN

S 1A AR

FFl RCDWA J57: % UsstMarket 1 MovieBoot
ATTUAKEIN , FRHC Web R FH A i) oL T SC 1 24 2B &, 3R
WU B IS SO I AT i S RS 3128 5 07k
A SRS EE Web I HTTE TR, #E4T TR

SEO R FR S R P SR T B 0L I SO AR
TR TRIER AST % AL B2 5 40 31 7 AN $in 5k 2
FIE7R o XSRS R B9 DU TUAY S ICAR M R TU AR #E AT
TANTH A B S 2 T0Aa s, Hir UsstMarket
(8 49 TR TUA R K R B2 L& D BB ARG RS J5 7 oK Bl
AR TR TCAY 2 A T TUAR 2 FF &8 I I 2
Hee stmm RS 80,

k2 mAeEFERER
TRy o KA TTARE =i

Web i ] - -
Vi AST % ik GUE % ik ¥

UsstMarket 121 249 339 1674 7 23 147 0

MovieBoot 89 94 174 764 0 4 21 0

SCH 2 P ARSI

H TG R AR SO S Web B EST T A
THEATCRSE , N THEATURBE TR EFINER
R TR SO, 3R 3 A TN ATTAY T
T TUARAL BE 2 5 4 PR T3 2 i 80, T AT A S AL
RCDWA J5 5 FISCHRL 6 ] [8 ]/ A T A AR G I J7 vk
XA BEAT TOARRL I, A 25 SR 2 3 s, 4
RCDWA Jy kil th i TCAx b AT N T8 A, & SA
MR ITTAR RN TR ATCAR IS 1| A TT AR 2R
Z A,

(3 RAEFEAN LR

0 < (kX

} ANTHEATUENEM K AL TUAYEL NTHNTUARE N
oRIWRN Web Ji 1 (M -N)/M) <1
payid] % Fk ovimEm % Jrd o DU % Fik o VUH % ik
UsstMarket 30 95 200 37 118 347 37 118 347 0 0 0
RCDWA
MovieBoot 20 75 100 20 79 121 20 79 121 0 0 0
UsstMarket 30 95 200 0 36 41 0 36 41 0.62 0.79
RC-Finder
MovieBoot 20 75 100 0 13 21 0 13 21 0.82  0.79
UsstMarket 30 95 200 0 54 91 0 54 91 - 0.43  0.54
DCDPS
MovieBoot 20 75 100 0 31 42 0 31 42 - 0.58  0.58

MR 2 FZ 3 Al LI i, RCDWA J7 2% 4>
L FH AR P T AR A I IR AG R K 0% , % N THEAITR
FIRA R R 0% , EFXFSE8 2 $E4T T 2 0G5, 5K
A T DU A B 5 A BT 004y, TR R A
KRN 0% , RC-Finder Fll DCDPS J7 ¥ X} Ut i TUAY
K 0 &P Ry SCHR [ 6 ] F1SCHR [ 8 ] FF oK X 0L i 7T
RUEATHFSE s X TOAR S M TCA 7 ik e A S5 4 g S R oy
Web [ I % 42108 5 7 &, 51 T 38 4hK
LR SCHR[ 6] P RC—Finder J7 ¥ A fESE 4 iE
FF M A 435, SCEk[ 8 17 DCDPS J5 ka3 i 1 3
BOPHEAR BB TS ETF IR WRCR IS B 6
SIRTRINIRR T o NS SEG 25 R, SCrh 4 1
TCARIAG I J7 BT X% Web 1 H 2R 45 FP 1) 0 1 TU4

Ab PR 55 b BT 1 TUAR T LIRS 5 A A 53

5 HRiE

TOARRIMXT Web N H R GE R BFEHERR | R G4k
AEE R BT IR AR S 9 T ARG
Fr i 5k, A AR A L4 AR B4 G A5 2 (] 1) 22
P HIC R A EE Web [ FH I8 FHAR 21110 45 21 A4 280 ot i
KPR REA BT S Web W ERY
AR SO I SV A I 1 T AR DUIE TR Ml 5
AEERZE 5 A PR e, BT O 5, X UsstMarket £
MovieBoot B4~ Web N FHUEAT T TCAY R I S 56,
BA—E AR, RS0 X) JavaWeb L H] &
GEiATHY ,fH RCDWA J5 i 56 4 H T HA G 5 1 &



3

BEE AT - Web W] FRITCA AR AN 7 2B 5 35

i Web i H .

SCHE R Web W RGP A THTE a8 E 1
b 55 4b BE 2 Ab Ty A DU PR AT O A R I, X
Web 3 R GE i B HAWITCAY , it PE4RAE TR LCSS
JUAY Javascript TUAYSE , %A TR A RIWEST, K Ik
TEJE 82 TAEH K 2 — 2 51 X Web I FH H 9 HoAth 70 4%
HEATHIESE

B3k

[1] ENGLER D,XIE Y. Using redundancies to find errors[ J].
IEEE Transactions on Software Engineering,2003,29 (10) .
915-928.

(2] 0 5, %R, #H &N AR S5 ERIE R A ZhER
SORALRFFE[T]. SHRL HRFSE 201431 (1) :170-176.

(3] "PEEBRKMEZ BN EITHE MRS i)
P G [ T]. ELIE R R 3, 2018 (2) :18-25.

(4] £ B CIUARIURD BAN S BRBE A 7 LS [ D], R
I WA IR IE ol K2 ,2010.

(5] Z8FHPF, BRI, IR/NEL, A5 TUARARTS BB i T ik [ 1],
IR Lol R 27243k 2012 ,44(7) :58-63.

[6] GONG D,WANG T, SU X, et al. RC-finder; redundancy
detection for large scale source code[ C]//2012 second in-
ternational conference on instrumentation, measurement,
computer, communication and control. Harbin; IEEE, 2012,
243-248.

(7] # fig, &S, 5T NRefactory [ TUATAE -5 Bt 14 B 78
(1. /BB HL R 55,2015 ,36(9) :1973-1976.

[8] WANG X,ZHANG Y,ZHAO L, et al. Dead code detection

method based on program slicing [ C ]//2017 international
conference on cyber — enabled distributed computing and
knowledge discovery (CyberC). Guilin, China.IEEE,2017.

[9] LEITAO A M. Detection of redundant code using R2D2[J].
Software Quality Journal ,2004,12(4) :361-382.

[10] OBBINK N G,MALAVOLTA I,LUCA G,et al. An extensi-
ble approach for taming the challenges of JavaScript dead
code elimination [ C ]//IEEE international conference on
software analysis,evolution and reengineering. Antwerp , Bel-
gium; IEEE,2018 :291-401.

[11] TRIPP O,FERRARA P,PISTOIA M. Hybrid security analy-
sis of web JavaScript code via dynamic partial evaluation
[ C]//Proceedings of the 2014 international symposium on
software testing and analysis. [s.1. ] :[s. n. ],2014.49-59.

[12] TORRES R. Comparison of clang abstract syntax trees using
string kernels [ C ]//2018 international conference on high
performance computing & simulation ( HPCS ). Orléans,
France ; IEEE,2018:106-113.

[13] CODY M. Deep learning similarities from different represen-
tations of source code[ C]//2018 ACM/IEEE 15th interna-
tional conference on mining software repositories. Gothen-
burg, Sweden ; IEEE 2018 ;542-553.

[14] KIRUTHIKA K. User experience design in web applications
[C]//2016 IEEE international conference on computational
science and engineering. Dubai:IEEE,2016 :642-646.

[15] LIN B,PONZANELLI L,MOCCI A, et al. On the unique-
ness of code redundancies| C]//2017 IEEE/ACM 25th in-
ternational conference on program comprehension (ICPC).

Buenos Aires;IEEE,2017:121-131.



