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Advances in Automatic Software Defect Location Techniques
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Abstract Software defect localization has become an important research topic in the field of software debugging,and automated
software defect localization aims to improve the degree of automation of defect location,help developers locate possible defects in
large-scale software more efficiently,so as to achieve the purpose of optimal allocation of test resources. With the defect location
technology of automatic software as the core. the relevant research results are systematically sorted out. Firstly, according to
whether it is necessary to run test cases,the positioning technology is divided into static positioning technology and dynamic posi-
tioning technology,the representative algorithms of each type of technology are summarized,and the influence of deep learning on
related algorithms is discussed. Secondly,according to the difference in the number of defects contained in the software system,
the related algorithms are compared from the perspectives of single defect and multiple defects. Finally, the commonly used evalu-
ation datasets and evaluation indicators of related algorithms are given,some challenges in this field are pointed out,and some di-
rections worthy of further research are prospected.
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Fig. 1 Statistics on number of defect localization literatures
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Fig. 6 Research framework of defect location methods based

on deep learning

4 ZRREEMEAR

Z e 5 %€ A7 (Multiple Fault Localization, MFL) J& 1 it [

BAR)F R A A B AR, SRR Ra s —
AR B 1A% 58 T WA L 12T 1 I PRI M LB N L B B L v
R, WSS N5 . ARk, BESE A BLET X MFL
MR T KRBT R . 2022 47, Li 40 L MFL #f 58
[5) REE Shy A2% aCn o 2R 5 i I JBST 2 400 35 P9 A SR B 5 R B B Y
MFL $ AR50 3 P2 AL . 1) 3T 5 P Bk 19 22 Bk [
T35 52) HE T BB A 37 AR B I 2 i B 0 L T 155 3) AN TR AR
R 2 BeBa g AL 7 . AL AR B T Fh 4y 207 ik
A 32 B T SRR FIAR GBI 5T R

W6 THRHLE AR Y AN W5 T T 5 A 5122 320K 0 109 40 3
I B Z 5l B 72 AL 1] M SR A v, FE rh AL A 2% > SRR
KRR Z B2 1. Wang S0 I —Fh 2k Tt A&
B Z2 B E 5E 7 GAMPFal, %07 %k 1 2 38 o 48 2 ok i dolt
W4 3 A B G (5 4 G B O 3R 7 W T 09 e B 7 5, O T 9 R 1Y
Ochiai Z 8OV SEA 1A 10 35 0 B {8 5 B S (6 P 35t A% 530 0k o i &8
V5] v 88 R LA e g T (L 04 0% 35 B B 43 AT L A 25 0k SR 1 B
T2 5 3R TR 5 O iR o B 5 e S AR IR 3 ol R X AR ) S AR HE AT
HeP . SSERFSE LA Siemens EFH Y 7 A~ FEJF Fl Linux )
3 ANREFF (gzip. grep Ml sed) fE R PF I %F 42 . GAMFal J7 ik 1E %%
AR AL T g rik, HREH DM AL T, B
24k, GAMFal BT I (8]t 75 AT 42 Z (L Fl Z N . Zheng
ST — R G ST W FSMEL Jy ik, 1% 07 ik FH B
B W A 80 H) ek 408 32 A7 1 b A0 L SR 3 e SC 119 3 BT R B
ol b RE T B A0 R R R AT AL L d S T R R S LB R
H2 52 R 0 45 A A 0BT 1 R R L ) I 58 B 26 0k R ok U
W URLE ALY TR RE . B 25 R R W], FSMFL 78 2§ i i
B 2R FORG BE s P45 G0 1 6 T R P 4003 114 Bl 4 2 32 O ¥
A 52 AR . Cao ZFDV I T — B (8 a8t 4% $ 1E
B IO B0 R AT 22 Wl 5 2 1Y H 3l J7 B (ACOMEFL) . %5
2 S T A A A B 4 R AL R R S A BT I 3
PR HS LA E 95 dm A2 6 AR O 20 2 ) 1R R K IR L R S o e A
e A B v 1 B I B A AR BT R R TR T SR R A . SRR
SRR L5 6 PR TG 09 B 8 A7 B R 1 R R T st A%
SR I 22 W0 2 0 7 A, ACOMFL 76 Atb B 2 4 e A2 7 e
BT AT 4

AHAE T F BB 22 Ao MFL 76 Ak 3152 B 500 B B i T o
e ATH . K O HLRE A TR P T 6L 24> B [ I 25 I e ol
AN [ e B3 22 18] 18 7 0 15 0+ DA i S m G 5 552 w2 T 37 5 . BR
BB A2 A 1 AR 5 22 B B 8 SRR B X e 22 S dn gk 4 T

A4 BB E LI 5 2 BRI L 6 L
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