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Method of Java Redundant Code Detection Based on Static Analysis and Knowledge Graph
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Abstract Redundant code is common in commercial and open source software,and its presence can increase memory footprint,af-
fect code maintainability,and increase maintenance costs. Rapid type analysis algorithm is a common static analysis method in Ja-
va redundant code detection,but it still has some shortcomings in virtual method analysis. XTA is a call graph construction algo-
rithm with high precision and efficiency in handling virtual method calls. A method based on XTA call graph construction algo-
rithm is proposed to detect redundant code in Java code. This method is implemented in a prototype tool called redundant code
Detection(RCD) ,and the knowledge graph is constructed to assist manual review to improve the efficiency of manual review and
the reliability of redundant code detection. RCD is compared with three other redundant code detection tools by experiments on
four open source Java applications. Experimental results show that RCD improves the accuracy of detecting redundant codes by

1% ~30% compared with other tools,and improves the integrity of detecting redundant virtual methods by about 4 %.

Keywords Redundant code detection,Call graph construction,Static analysis, Knowledge graph
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Table 1 Basic information of Java application
Application LOC Class Methods redundant method/ %
LaTeXDraw 65320 252 3130 8
aTunes 42357 778 4067 7
MediaPesata 1580 31 162 5
LaTazza 1291 18 116 40
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recall—‘TP‘Jr‘FN‘ (5

TP(True Positives) /& T. 5 IE £l Sk T4 1 7 1% 46 &
FN(False Negatives) J& 1. B JC ¥k #& Ml 2| i J7C 4% J5 3% . 1 FP
(False Positives) j& T HAF 54 R TOAR 19 J7 . precison
recall HXHIL0, 1A RMH, Horh 1 R AEME ., precison fH
S TUA AR IE B . recall (B8 T, TUAY 5 BE 4G I Ak b
SEEE

AT VEAS R P A SCR T precison M recall #)-F ffif
{B F-measure.

2 % precision * recall
precison+recall

BARER TSR 0O A T RN 58 R M 2 TR A AT . Frmea-
sure fH4 XAILOL 1] A fH, Hf 1 R A{E. Fmeasure iy
B = o TO AR D7 T A6 DU A

gE LT, IR A AR R TR,

call #1 F-measure,
5 XWHEREHW

5.1 TWHR

2 2 5 H T Precision, Recall Fl F-measure 1 {8 FlFr
WM E., £ F 3 E 5 . RCD A9 Precision (0. 79) fl F-
measure(0. 83) B T H AL TCAACH G I T 23X L] RCD
er D %5 SR AE TE A L 5 M R o P T Y T 3 3R 32 A X
BT . Hh ,RCD fEIEB P77 m Ay R B T HAb TR, M
£ 58 # 1 5 1, RCD, DCF il DUM-Tool ;i 45 5 AR i

(6)

F-measure =

=

=N .
AR J& precison, re-

Recall 439/ 0. 89,0. 87 F1 0. 88,1 JTombstone [ Recall K
0.94, /X% JTombstone )58 # ¥ B & L T RCD, {H1E # 1
AR T H AL TR, fEdEsH M Jr i, RCD 78 K& 401 &0 F LT
Hofls T, [ EA] L& B, RCD b v 22 W (LR T Hof 1T A
Precision 47 0. 15,Recall 4 0. 07 ,F-measure /7 0. 11, X%
SRS G R A A AL B, RCD A 0 31 1) T0 A% J5 v 9 1 8 1
S8 PR FLE R M g AR Ak /N F AL T H
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Table 2 Mean and standard deviation of redundant code detection

results
Statistic Variable RCD DCF DUM-Tool JTombstone

Precision 0.79 0.78 0.72 0.45

Mean Recall 0.89 0.87 0.88 0.94
F-measure 0.83 0.82 0.76 0.48

Precision 0.15 0.16 0.26 0.39

SD Recall 0.07 0.08 0.10 0.08
F-measure 0.11 0.12 0.18 0.35

F 3GV T A I IR G0 IE A M | 5E R M A T 1
. Hob . RCD By PERE 2 I I T DCF. 78 #6219 15§ &0
F,RCD 4 Precision fx & . R4 JTombstone 7F Recall J7 T
R IARLF  (H 2 H Precision JEH K. WI7E F-measure 77 »
RCD f£ aTunes FAYERIMME T HA TH . 78 LaTeXDraw I,
FHIRAF 19 )7 352 DUM-Tool . {H RCD {3t T Hfth TH, #¢
LaTazza | ,RCD(F-measure & 0. 97) & 22 T DUM-Tool (F-
measure A 0. 99) Fl JTombstone(F-measure & 1),

3 A TUAAD I T B/ L5 45

Table 3 Experimental results of each redundant code detection tool
Statistic Variable RCD DCF DUM-Tool JTombstone
Precision 0.63  0.61 0.77 0.24
LaTeXDraw Recall 0.78 0.75 0.74 0.83
F-measure 0.70 0.67 0.76 0.38
Precision 0.74 0.73 0.38 0.11
aTunes Recall 0.93  0.92 0.93 0.99
F-measure 0.82 0.82 0.54 0. 20
Precision 1 1 1 1
LaTazza Recall 0.95 0.93 0.98 1
F-measure 0.97 0.96 0.99 1
Precision 1 1 0. 88 0.07
MediaPesata Recall 0.91 0.88 0.88 1
F-measure 0.95 0.93 0.88 0.13

T A BT X IC A B vk A R I 25 R, AR S B
RCD #1 DCF # f 75 ¥ 6 W fig 71 #£ 47 T 103, DUM-Tool Hl
JTombstone H AR % & Ak H ML T AR S 5 i, 4
EAT LI ML XTA Bk RCD T H H i ek 25 51 43
HrE i) DCF L ALK I TC A 09 8 J7 ik T E ) R BT 4T

4 TUARME DT 45 2R

Table 4 Detection results of redundant virtual method

Virtual redundant  Virtual redundant

Redundant
Application  Methods edundan method detected method detected
method/ % . .
by RCD by DCF
LaTeXDraw 3130 8 129 124
aTunes 4067 7 184 177
MediaPesata 162 5 2 2
LaTazza 116 40 18 18

5.2 SKBHERNN
IS B 25 el LU L RCD K I B 1) 704 75 1k 19 1E 1
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PR R L X UL EE RCD 85 1R A I A TOAR 1 7 ik B 5 . AT
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I8 T A, RCD MY IE 8 PE 5 = CF- 33 Precision 24 0. 79) ,
I RCD 7 IE 8 M i iy R T oAb T R,

FERLIN TOA AR5 ) 56 B M 5 T . RCD R 3L 5 DCF Ml
DUM-Tool 3 , 1fi JTombstone Y 5 % 4 {ft F RCD, M I
% N BRI Sk B . RCD, DCF il DUM-Tool # ] %1 ff) 2 52
ORI LR B AR R, R4 JTombstone Fg A7l 2 T £
B FLS TR TR AL BRI 09 TOA 5 35 0 EH MR AR . X F
T BRI A S B T & A BRI, TE B M A T B K T 5
kL H L J Tombstone AN & — AR 4 A9 TUAAR A AG I T HL .

Y A0 R OE B M 0 5 4 M 22 Y S f . RCD 9 e i
A 1 1 B AR S H A 0 T L A T 0 O B A A
FiEATFRENGAEA,

S RCD (4 A B2 = T HoAth T B {8 H BT 3% (938 47 1
6] A B, 540 . 7E aTunes b A9 AT B ] 40 F : RCD R
9 min, DCF 2% 3 min, DUM-tool 34 58 min, JTombstone
1min, fFiz 47 6] 5 @ RCD W] & A i# F DCF. H 4t F
DUM-tool (i} [A] &) Fil JTombstone R BEfIK) .

g5 1 BTk FRATT AT LA ] 2E A S B 9T ) 8. RCD A T 1)
P TO A AR 78 v o 4 O T L Bt T LR T T 196 ~ 305, [
B PRI O A K 7 Wk e AR AR T T AN A
5.3 BiEEE

JEFRATTIR AT B v /D T X A b 4 U . AR 2
S ALY

(1) YA 0 3k Bl oA 5k 3 R 1) 52 06 356 T B 8 ) 45
MR 2 AR S0 vk RS2 0T RE S U B 25 SR A A ok .
HhTUA AR R DI By U A W] BB AL bug, B K 52 T
i,

() HNBA M - 5 52 BB J S0 06 45 SRl 4 T 1 T e
P A S I X G2 0 e (4 ) TT RE 25 M B TR Java R
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