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Research and Progress on Bug Report-oriented Bug Localization Techniques

NI Zhen' ,LI Bin' ,SUN Xiao-bing'? , LI Bi-xin® and ZHU Cheng'
1 School of Information Engineering, Yangzhou University, Yangzhou,Jiangsu 225127, China
2 State Key Laboratory for Novel Software Technology,Nanjing University, Nanjing 210023, China

3 School of Computer Science and Engineering,Southeast University, Nanjing 211189, China

Abstract Software bug localization is an important task in bug fixing process. The bug report-oriented localization approaches
typically use software bug reports that describe the phenomenon of bugs as queries,and source code as corpus. First, correlations
between the bug report and each source code unit are analyzed. Then,a bug localization data set is created by mining the software
repository,aiming to construct a bug localization model to localize the source code unit(i. e. bug location) corresponding to the
bug report. This paper offers a systematic survey of existing research achievements of the domestic and foreign studies of bug lo-
calization in recent years. First, the related concepts in bug report-oriented bug localization are introduced,and the main localiza-
tion process is summarized, followed by discussing the existing research works that focus on the three key steps in the localization
process. Then,the commonly used data sets and evaluation metrics for bug localization are summarized. Finally, future work in
this research area is discussed.

Keywords Software bug localization,Software bug report, Localization model, Information retrieval, Deep learning
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Fig. 1 Literature statistics of bug report-oriented bug localization
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Table 1 Comprehensive statistics of representative bug report-oriented bug localization methods
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Table 2 Experimental results of several representative bug report-oriented bug localization methods
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Table 3 Statistics of common data sets used in bug report-oriented bug localization
T EEE FE AL H HEE T H # ECEiE e R &
[140] 1 390 [5.59,74.80,140.142]
[131] 5 7401 [30,110,131,145]
[94] 4 3479 [12,17,28-30,40,48,56,62,64-69,72,74-77,
79,80,90,94,116,119,123]
[73] 7 22747 [4.6*8.]1.14,16.22.24‘,26732.
73,88,91,115,126]
File [120] 16 9459 [87.90,120.125.132]
[31] 5 10754 [15,31]
[9] 5 =>300000 [9]
Java [139] 7 7334 [121,122,139]
[127] 5 1100 [127]
[95] 2 395 [44,95]
[144] 2 6716 [124.144]
Class [143] 5 114 [143]
[113] 1 1665 [113]
[114] 7 1035 [114]
Method [70] 4 157 [70,117]
[137] 5 417 [41,61,78,137]
[138] 17 825 [84,97]
C++ File [144] 1 1368 [124,144]
C File [112] 5 7716 [112]
C= File [128] 20 878 [128,129]
[130] 29 21253 [130]
Mixed File [96] 1 4650 [5,96]
[136] 54 151161 [136]

6 MR

A [e] 9 PF e o] I 5 19 5 4 S 62 07 3k v T B9 37 £l 96 AR
W

(1) P (Precision Rate), R (Recall Rate), F, ( F,-Mea-
sure) : X A ACRD B IC Y 5 A2 L AT B AR Z 4 KR G 6 D
MRS IT) . PR F 2R NS ITA IR, —
NP R R A AR T m A P IR, T4 HAE N &5 5
L F & P AIR Z [ A AU .

(2)Top N Rank: TopN 8 5 U5 A A% B o0 HE7E 45 R 71
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10yttt

(3) MRR (Mean Reciprocal Rank): MRR & — f 4 it

ERE IR A ) 0 HE 42 50 3 b B A A G SCRET B
ST R —AS 2 3 59 48 R 4 (RR) 2 1 A Bl 1E 1 5 457 19 U5 A
1 2050 Y HE 44 9 8080, MRR J2: i 4 45 1) Q 18 500k & A9 S 2
. MRR HBK . 5 5 5 P RE AR AF

(4)MAP(Mean Average Precision) : 2§ — > 2 1] 7] fi¢
ZAAH KSR I, MAP AR R 3 0 5 B2 1 — A S 25y
B, —H 0 MAP R BT A £ 0 7 3508 B E 1 1
fEH. MAP {H8K, BB & O M RE AT .

(5) Effort @k, MAE ( Mean Average Effort), MFE
(Mean First Effort) : )2 07 J7 4 7 19 25 % o 4k 31 30 5 A9
W4 JIT A 8 T 0 1) T A ek 2 T AR B B S8 A6 TR RO Y
FRifET

Ef fort@ e 1 1 75 $ Bl K4 4 45 00 A 56 U5 1A 20 5T i 5 19
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MAE(MeanAverage Effort) 5 B 5 B & P85 & 14
H(MAP) & 5 R K2 BT A B 41 45 10 ST A5 4 26 3O i 7
EHF TR (MAE) . Wk, 5 MAP #1{l. MAE 244
B A Bl I R 04 T A A 5 SO T R 0 38 TAR R T M

MFE(Mean First Effort) & Jy & /> J 42 15 2 48 5 — A
MR SE SO BT 1S 2 TAE &

(6) AUC(Area Under Curve),Cross Entropy Loss: X H
VT A 8 At 2 53 2538 10 B DR AR 8 4

AUC S B0 TAERRE 2R (ROC) F WY TR, 1% i £k 1&
VL T BE AR LA 0 K R AR KR 2 W Re J) . 38 UM
M i (Cross Entropy Loss) &0 25 28 (PR RE L i 0 5 48
i AEL0L 1 IFE I

(7)Time Efficiency: 7£ 5k T I B 2 3 (1 8 0 J5 5 v, 458
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245 5 01 H TR A AT B0 5 ) ST 357 st i EG R A R (4 )1 5 st
Vi) L5000 o g 2T
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Sangwan

F4 T 1) B B R 04 LT 0 E T A 48 AR I A
Table 4  Statistics of common evaluation metrics used in bug report-
oriented bug localization
R #

[5,9,11-13,31,44,59-61,80,91,95-96,99,111,
117-118,120,127]]

[5,9,11,13,31,44,59-60,80-81,91,95-96, 99,
107,111,117-118,120,127]

F1 [9,11,31,60,111,118]

[6,8,10,12,14,17-30,32,37,46-49,51-57,62-70,
72,74-77,79-80,83-91,93-95,98-101, 104, 108,

RRCEERD

P

R

TopN
112,114,117,119,121-124,126,128-129,131,133,
135,144
[4,6-8,14-15,17-19,21-27,30,32,40-41,46-48,
51,53-54,56-57,61-63,65-69,72,74-77,79-81,

MRR
84-88,90,93-94,97-101, 103-108, 112-113, 117,
119-123,125-127.,132-133,135]
[4-8,14-22.,24-32,40-41,43-44,46-48,50-52.,56,

MAP 59,62-63,65-70,72,74-82,84-88,90,94-98,100-
108,110,112-113,117,119-123,125-130,132-133,
135.142]

E [37-38,41,43-44,47,49-50,71,83,92,99]
Effort@k [115,124]

MAE [115]

MFE [115]

AUC [28-29,126]

Cross Entropy Loss [126]
Time Ef ficiency [14,27,31,116]
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