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B AR R IR A R RO F @R ELAE F . %?J’t &%T LA BTG IRE AR PR, o K AEAE
BBk A3 BARRS, A, B2 T A BIRE R AT A BN BAR, RE, LT — R 9|3 RER =
HATH AL GG 7 ik TRJE, AT AR SRR T He @ s d DX A B AT T R
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Survey of Research on Bug Report Quality

ZOU Wei-Qin', ZHANG Jing-Xuan', ZHANG Xiao-Wei’, CHEN Lin>, XUAN Ji-Feng’

'(College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)
%(School of Computer Science and Technology, Nanjing University, Nanjing 210023, China)

*(School of Computer Science, Wuhan University, Wuhan 430072, China)

Abstract: During the software development and maintenance process, bug fixers usually refer to bug reports submitted by end-users or
developers/testers to locate and fix a bug. In this sense, the quality of the bug report largely determines whether the bug fixer could
quickly and precisely locate the bug and further fix it. Researchers have done much work on characterizing, modeling, and improving the
quality of bug reports. This study offers a systematic survey on existing work on bug report quality, with an attempt to understand the
current state of research on this area as well as to open new avenues for future research work. Firstly, quality problems of bug reports
reported by existing studies are summarized into a list, such as the missing of key information and errors in information items. Then, a
series of work on automatically modeling bug report quality are presented. After that, those approaches are introduced that aim to improve
bug report quality. Finally, the challenges and potential opportunities for research on bug report quality are discussed.

Key words: software quality assurance; bug localization and fixing; bug report quality; quality modeling and improving
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AT S 5 B 22 . T A B A T R A A L, AR BRI U KR TR AR 7
H &1 Mozilla (www.mozilla.org) i ¥ 43 1 F 6 418 7 &R 48 W1 Bugzilla (https://www.bugzilla.org/). JIRA
(http://www.atlassian.com/software/jira) 2R FZ I Pl B At 15 9 10 S B0 B o L2 iy b R b ) 45 RebR 4 B4,
Aff F SR A A R A, P B R AN 3 T A st L 308 8 1 A A 1 P 4 3 B R B AR AT BB R A, A
it thid s SRS EATOC I SR E B, i) DA EIUCIR, RET G RRAEIRAE DL K5, Sae RN b
Lo BB R R A P TR A (K B R AR S AE B R BT A B

S RE R AR A HER PR R KA, T B 5 R I e T X e B 18 RN 2 R DR o i o 7RG A2 Bl P LA

SN SR, ZESE D, BT WA WA — . A A B S IAE 3 st R 2 PR B R R S D) e A

SEF N IR, B SN BT S I B LR A B 25 A5 (7L A RS R 1) 2 S R e s A
(1 25 6 LA B e B A6 52 1) B N PR R A e, 6 i 9 e ) i et LA B 00 ) e, DR, Xt B o5 1 5 R PR F 5
W5 T R BT 9T BN B AS T BT, R T #E TR TR

Pl e B 75 o X — 2, PN B3 R T K A, R G A X X 28 T AR AT R ER B, N T Honi%
AU % o T CRIAR SCHIF T J, 6 A OG CAE BEAT SIS0 00 AR 75 3822, RS0 B 130 3 28 4 M ey VA 7 ] 25 ke
B A B IX 3 J7 T i), B AT (1) 487 T S B R A A7 RO MR8 7 5k i) 02 (2) 35 HH T WIR R e o 4 2 o o
JE SRR 7752 (3) SR T MR S s Sk Scb B B R o 1 B 1D i 2

h T IV A ) B AT S T ok Ol 4 2R A ) 5 BB R T U DG IR SR ARG, A D X SRk
AT N L A0 3 H B SR G SCHR. e, BT — 20 I S S S AR G SRR 1) 252 SCHRIEAT N T 2, R0 e 48 %
SR A7 25 B A0 BUSER G SCRR. B2, AT 2 T AT ST A0 B0 S G SCHR 120 B, A 7[RI Bl B 75 5 B (0 %)
) FSURTSGIEX 3 AN T S ), BRATTXX 120 F5 YA SCHRIEA T JR Gtk (10 40 M S B W %0k B, 3RATT T
TR PR AT IR, BT T IRATAIE AR 1A R B A R T IR Pk, S 12 A A SR R IE S 5 T AT T
JEE.

RSO 1A T BRSBTS A ST 5. 58 2 TR T AL B SCHR AL R 5 R 6 SRR A
S 3 IR T B B R A A A (KA SR ) L 5 4TRSS S Y 43 MR RN S B AN TR 4R T A DG
FUIAR. 55 6 50 HT T SRR A R ETOT I I (R R L8, 25 7 W54 T A SO A,

48 B
=

N

—
Bl

1.1 SRPGIBERRS:

WA R GRG0 5 2 Pk T SO B B AN v 38k G U, B 5 1 2R G I RS AT B2 2% S 3 98 o, B 0 3
INBE 2 380, B W0k N 1 2K S B U0 SR 7E LT SRS BT R B BRI AL 4 X B A R T AL 0 S0 H DE R IR
A B 1R A B O 1 2 N5 K e B 0000 2R AT 9 & U il RNER KSR ). kT il e ik B A BRI — ) R, R 2 K
PRIE , U T A 00 H FZ 2R T 46 il SR B B R 4 (bug tracking system, BTS) >R e 42 A BR B 4 £F 1 B
(¥ e g 1,

BRBFAIE ER R — ML I H N U BRI ER R A R B I AT, BRR 2 HUE B RG—FF, BB RS
TS B fa A, L 2 TR BRI AL U7 IR A R B A S P B Sk R S AT DA RS B AR 1
Tt T BT I B (R 3R v B S L AR B PR A R, T ISt T DL 3 R 456 1) 48 R Ty R R B DG ) e P R
5 ST (R 30 2 00 B A 1) e 3 B R it R REAS ], APTEST /A Wl E R 3 (http:/www.aptest.com/
bugtrack.html) FFH T #1-2] 2015 411 70 2 Fh TRV G FEE ER R S, Hrb i BRI L RIBEE RSN
Bugzilla I JIRA. Bugzilla /& — 3K FT-U5 b 2l PRI B A7 B AR AT, TIRA TR — i AT X PR A 2 A ASAN )
(3T TS AR RIAR DG LT A, S (¥ T 7 045 Apache. IBM. Mozilla. NASA. Linux 5.

1.2 EpERE
7EA Bugzilla F1 JIRA (S FEIBER R G, BB DAERBE RS B A0 il . H - IR A B i i, Jd
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WG R, W SRR . RIUD R X BT LA BT RN GL T AR R IR AR A B S TE AT A
FEE. K1 R T4 Bugzilla 11 Eclipse T H H— N ML (R B G 2 (bug ID N 13587) A BL. gl e — 2
SER LIS B R AMEAERE — g (E B4 H, WA RTE G T A PR A (status)s TR S RI4LAE (product
FI component) E5EHFEEFLRE (importance B P LLEE 77) R ZH AT (reported) 5%, M ALHE—
LA SE I B SCAE B, W FE I ) SN B IR (summary). W) UEEAN IR (description) N L% B A

£ (comments).

Bug 13587 - Marks on overview ruler should change cursor on mouse over

Status: VERIFIED FIXED Reported: 2002-04-11 21:42 EDT by Scott Rutledge
Modified: 2002-05-15 1B:13 EDT (History)
Alias: None €C List: 0 users
Product: 10T
Component: UT {show ather bugs) See Also:
Version: 2 g (&
Hardware: Other ather

Importancea: P2 enhancement (vate}
Target Milestone: 3.0 Me [
Assignea: Kai-Uwe Magtzeal

Scott Rutledge : 2002-04-11 21:42:24 EDT Description
The tick marks on the error overview ruler should change the mouse cursor to a hand
(or something
similar) when the mouse moves over them, to indicate that they're interactive (and
to stop me from
having to click over and over because I'm not gquite on top of it but can't tell
until I do click).

Erich Gamma 2002-04-12 04:10:12 EDT Comment 1
agreed, that there should be feedback. We are also looking into providing roll-
over feedback instead of changing the cursor.

Scott Rutledge 2002-04-12 12:54:42 EDT Comment 2

Changing to cursor to a hand would make the it consistant with the Compare ruler.

K 1 Eclipse * bug ID 3 13587 (LR &5 F B

1.3 SRIERERE

N T S S B 7 i, DRBE T TR, AR 22 BRI SRR 28 T4 52 7 b P i st i, B S VR A
JHREAT BB ER R G S A B R . AR, I AN T M I A TR R B AN B (S, B
I TR R TR AE R BB I T A H A ), At/ AT (K 2250 A AN, N2 RGeS B IR 52 b (A P A
AL, B BE IR 2 T A W e BT e 1) e L) Rl o 3 B AR G BE L8 Ty E T T 114 Jd PR
(CUnAcAT B (K45 R AN FE IS 1R L 55, T 8UH P BB A8 (KD B i ity TR 2 22 AN Xia 55 AR BLKZ 80% [k
WA A5 A7 A R 4% T S50 s Ak L O e 2 o e 7T AL 19500 ™). I 4b, Zimmermann 55 AR IR, JF K W1 223k
FHIRER R A0 AT P 3R R0 s i 15 5 4% I AFAEAN VL IRC IR i) 7, S B8O A 38 A AR BRI B 1) 1 e mh vk S B
FOAE RN, A BB 145 52 IR, 98 1 536 0 A o U,

H B 8 SO0 B o B DRy TR A P LA B e g v B o e o A7 18 B2 LAY S P R, Sl o 1 25 o i
BTG 1) KB TN RRTER, TERCT RSB TESCR . A7 (RIS X ol o 4 5 A7 [ S ) AT )
BT O, AT BRI T S B 5 11 R AT 1 Sl A A e U2 B SR AT (R SR T — L SR R B LA
R AR I S AT S T, B A U B B B U A 2 RSO KT, R A K
FURR, Mk Z RGPERISEAIITL. T IANE 25 B, AW XS TARIAT RGP, Sl A e, — 7 i
HE 75 1y WY AT Sl e 1% oy R T R O Lo 9 10 L i e, ST PR, RE S B A B A T 9 P I W £ T B A1
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ik, AR RIS TR R
2 Rk E

2.1 XERER Sk

A BERELANT A5 SR E S B 1 T S AT 5 AU R AF DG SR,

(1) KrZR Sems: Oy 1 XHB B 5 B B R AT A T AR R 45, BRATIREL 75 Chen 28 AU dRaEIESE A PO T 4%
AR R R 5. BB 26 4F DBLP Computer Science Bibliography (https:/dblp.uni-trier.de) "4 F S e 1 k4744 2%,
B J5 N A A A48 2R 45 R s A G SR, 5 150 S5 AH DG SCHR 1K) 2 2% SCHRED 23 il EU R AR AH O 1A,

(2) B Z BT T AR SR FIF 9 R i B i 5 5 £, FRAT T 567 DBLP Hilllik 7 2G84 “bug report
quality™“defect report quality”“test report quality” )4 2R 45 &, AKX Leii R fefs & il /Nl 73 2% S0k 3 M
AR PR 2R W SCEREL A B 14, 2, 7). 0 T 97 K SCHRAE 35 v [, B4 148 “bug report™“defect report”“issue
report”*“failure report™“test report™problem report™“defect record”{F Ay 5 & {6 R < HEA] £ DBLP L3 TIE 2.

(3) JCHREAZ: AR (2) TP OR B BEATHE R AT BUAH OC SCRR IR B I, FRAT IR B v A R SCRRIEAT N A%, IR

PG A SCER. ZEAS BT, JATTH OGHEFIOR BE 1 P B 58 B B 5 A2 70 19 0T o ) Bk B B
BEUCERTAL. [, BTN . RABA SR 2 P 1 FR AR B XS AR, O 7 3 S R AT - ik
JEE53 TR BT SCHR B H S T 4 1) 10 R, 7S SC TGS AR A R AL 5 70 S B AL BB P i IR AR b B e
18 S HRBA I BT 3 2 (BOE F) 1k B AS JURE n) 8. A LS I R K ) B R, BT SC IR Rtk g, O ASRATE 5T
PRAL L () SR PP AR ARAE. SERE 2D M, AN ST ROGTE B R IR T N B 0 BT ) R, TD AR IR B B R S AH DGR SEAS
PN SR BTG L HEBRTCARBR PR A ST 1 T S 25 18 1) A SCHE s Oy BB R 15 A B Tk il A, 1
AR TR ) R TUAR BRI, IFRE T — 0, B — AR 2) O SCERIA ) TR AN & — N KI5 i 7]
RO SR [21] 55T 3 00 1) 508 A B, RV R 2 BT IR S ik B TU AR R B TR 1, ARAR 2D M i — AN R 1)
s ) R AH R, TT R4 UAR R B AR A4 REAR AR M R B B 15 S B SR8 SR, it A SE A7 A — 2
0 1 il O AR B A T 7 A BT B e PR R S AR TR 2% R T A (A SR [18,21] I LAESS). 3) B ikt
TUAR BRI AT CARIR 2 (1, BAlifE DBLP b A FH O 1 “duplicate report™ 8 28 BT fHAH OG0 SCHCH 67), i
B TR SO LY.

(4) SCHRAMNI: R (3) TN AR AR B OGSOk G, BATTHE— 2P A A B AR AR DG STR M 2 2% SRR 43, LA 31—
A S ) A i B A OGSO, B 2%, SRR 120 BRSO T AR SCIRR ST ERIR. BT R SCHR 412 R R L R L
https://github.com/SurfGitHub/BRQuality JOS/blob/main/paperList BRQuality.pdf
22 SEXERTGLE

TH T SCHRAS: 2RI 1, e ZARENE] 120 F SCHR A T A SCHT 9%, SCHR R INFE] R 2005-2020 4F. 753X 120 i 3L

, SXBORIC 79 F, BAT 41 0. Jorb, 45 10 R SR HTER GRS B B AR AR MRS T R 19 R R B R
AT 5, 91 e SO BB B R S 1A Wit HEAT ek, 18] 2 $ A A R OR T Gl PR 3 S F 0 SC R 1 20 o o0 A
ML 2 BT DRI, Bl O A SOk Bt ik ) B, 7RI 3 SR pISCiR B i % X U A SRR & SR IR — B
SERAE BE BRI UK, 70 1T SO A7 8RB 52 BT 70 (R DG,

K1 RR T AR SCERAE TH L E W AT (IR T CCF HE# F1 3 h AH G2 BORUA 1) R R =4y
A7, Hrh W 3 39 J, A7 ICSE 1830 2 i+ FSE 183 6 fii. ASE i3 3 fii. SANER #2736 fii. ESEM i
4 %% ICPC 3 2 i+ ICSME 23 3 %+ ISSRE 23 1 /i CSCW 83 1 f%+ EASE 3 2 W+ MSR 83
35 QRSWX 15, ICST®X 1. ACML£X 1 5. APSECi£3 1 5. COMPSAC it 1 5. SEKE it
31 G WITRSC 15 &S, A48 TSE 83 2 4+ TOSEM 3 1 j5+ EMSE 830 4 5. JSEP 83 1 f4~ JSS X
2% JCST3C 1 d~ IST B30 1 i+ ISEKE 1830 3 5%, 3% 1 Jnh CHREOE R T 54 4%, & HEoA 45%. 1XAN 5
A U B, R B4R O PRI FULE [ B 2 S 2 ORI REE A Y] 1) mo &b T 50 MR PR, AR T IR T 5 A0,
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SF LI HFAIRE R EARLE

Z;mmﬂmﬂﬂﬂﬂﬂﬂ HH

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Gl

K2 SRRSO R M A

175

F 1 MIGR AT HPL TR ST R E MECER AT D
eS| R4S AL RFFMH CLEE) GRS
ICSE 2 2013 (1), 2019 (1) [18.27]
FSE 6 2008 (1), 2015 (2), 2017 (1), 2019 (1), 2020 (1) [6,13,16,41,51,52]
ASE 3 2007 (1), 2016 (1), 2019 (1) [37,40,57]
SANER (CSMR, WCRE) 6 2011 (1), 2012 (1), 2013 (2), 2014 (1), 2018 (1) [9,12,30,69,82,128]
ESEM 4 2011 (2), 2014 (1), 2016 (1) [8,23,24,39]
ICPC 2 2015 (1), 2017 (1) [59,61]
ICSME (ICSM) 3 2008 (1), 2013 (1), 2017 (1) [77,85,94]
ISSRE 1 2020 (1) [32]
233 CSCW 1 2010 (1) [43]
EASE 2 2016 (2) [25.26]
MSR 3 2008 (1), 2009 (1), 2012 (1) [33,46,54]
QRS 1 2016 (1) [45]
ICST 1 2016 (1) [56]
ACML 1 2019 (1) [64]
APSEC 1 2012 (1) [87]
COMPSEC 1 2014 (1) [129]
SEKE 1 2011 (1) [101]
TSE 2 2010 (1), 2018 (1) [10,28]
TOSEM 1 2011 (1) [63]
EMSE 4 2015 (1), 2016 (1), 2020 (2) [11,31,76,100]
Wi JSEP 1 2019 (1) [53]
” Jss 2 2016 (1), 2020 (1) [90,93]
JCST 2 2012 (2) [74]
IST 1 2016 (1) [671
IISEKE 3 2018 (1), 2019 (2) [89,98,99]

3 RS FENRERE

7E 120 FAISGSCHR M, 47 10 F 30k (SR [6,8-11,22-26]) 5 A FUBR AR T A7 AEMBLE AL (). R AR, 3

ATE S EAT TAR R B AR 5 kAT B A
3 (R B R R IR A, A A

3.1 MRAE
105

© hREE

24, SR J5 R85 % 5 SCRR R BIT I 75 SRR B T 8 AN A3 2 412 3
AR R R LK B AR E A H

IR AR A7 A K L ) R SISE A ST, WP BOR A 10 2 AR T BON W26 V5 R IR 52 PR 23 # ik
ARIHE e B 75 s 10 5 2 20 A 73 2%, RIS [R5 DT Ak AN b B, P RV Rk B i o K2

R
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7 (generic bug report, BIAND 7Sl B A AR, 26 2 7R 1 1KLLk B 5. BURHAH O AR 3EAT BE2E Ay
ZnE.

2 WRPEIR AR T ) U ORI 5T

itk BT R T SR A @Eg%ﬁ% W B
e 1 (610 A o P Wk, SEUBE.
D g phaches B Mol g6 g e,
ke WA HE S 1644 H
Breu A TILE. M. BER
(2(‘;(’)9) — CEERAR MozillaflEclipse (1B B3R 1 600 g, MR R
IEE
Laukkanen A®9 . N . ; . e SCHR[6]H 4% H +5AN A0 1
201 Bt A TIMIERE GHAT) 74 e
Wang AL e N
2o11) CRbE PRz TR Qone 5637 B FUmEL ERE,
R, AT
e ) Pl G PEERE. AR
Xoom i oopmm PeOTee NG losss RS WIERSL WOASST
~ = AK\El
Davies A2 Eclipse. Firefox. Apache WANEEAT A HERRAS B
(20i4) — e A EiE4H  HTTP. Facebook APIAHEH 1 600 TG SU0E. B,
R R4 104 % H
GarousiZ A1) . oy e ; P
(2016) —E WBEA DERRITRE (—KAT) 38 [l Bettenburg A
. A . b B
YusopZE A ; - TR R AT AL SR TF 520728, MUIIAT A
2016) AT FERE g e 147 TG FEERA. o
BEPEA 134 H
itk TAATFRECR . sy e e,
s, ! WG ERP. ) TRHDEIL opva, seitg. s
Saoh it O % GitHub TR L PR RETR
st OERE: 250N GitHubBiE TR TR
(R

M 2 TR I, 75 10 FARICSCHER T, B 5 RS (OCHk [6,10,23,25,26]) A T MR /53X, H 4 /3
Wk (SCHR [8,9,22,247) 1 TG A2 Ky =X (BIZX BT SR B 5 -G R0, A 1 R85 Gk [11]) 8801 T 45
VIR AN EAZ 8 1) 77 5K, 103 05 AR RN G BE A ok B FRIAL X (T AR 25 3, XAk B DI A IR R /4 &
TR XA T 2560 % JE Bk 5 LR TR 00 H 4 Apache. Eclipse. Mozilla Fil—Y% GitHub 15 H, Tk 5 i) 5 X %
FEA R IRAEWT S B A 2 1)/ T B LA A RN B 7R 1) 58 [R5 RS b, T4 DXAR L o 57 R ] 2 4
BIZ (466 411 305 431 74 43P0 38 4 B A LA B Db T RO T B SR o, B R A R
B | LA 289 /) 505 H 40 Mozilla. Eclipse. Openoffice. NetBeans (™% LAE{# ] T Facebook API. Qone F!l
GitHub I3 H 4, % AR T2 47 1 Sl B 25 B 22 5 350K (600, 1 600, 5637, 190 588 Fi 835 381). T /£ 43 #T
(1 FL ARSI B F 15 280 I, 4K 22580 (9/10) SRS RE I #02 — ME VR R B i 3%, 1A Yusop 26 N POVER f ey 1 nl
PRSI S (usability bug report, $5 5% Wi FH 2 AR 170 F P 452 1 AR IR i B ) A7 A0 1R 5T 8 1) . o — MMt B 4
AR H QUEDLLEE, WINANET R) EELE, Yusop 25 A PSYGIANMT T A FI MR 5645 B4« B (vl JH I R
M) (usability principle). UI ZE{EHE (UI event trace). ) A H (cause of problem, 21 v A5 H LIS £E AT 4)) S5 4%
T8 1) JoT 5 1) .

EAFFERL IO, 78 10 BT Sk, Bettenburg %5 A ™5 5L TF 1 ML TF R 3 10 #4118 2SR ST B 1R 55 47
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TR I3 5 0] 78 FRD AT 9. 12 A DA Sl B AR 5 A A P B e I B9 5 T LA it 5 4 O E S K 2 T
(0 TAEREAT R IF, L8 By O AE T H b 5 A sl 4 ZE I Oy s 22, sl ol 424 ok o £ P 5l L
JITHR B ) AT B M S IR UE ) ST, AR S 3.2 T A AR S B R A 0B ) LN, FRATT U SCRR [6,10] HR
W CAEREAT VRGN A28, SoAb TAE A W 7ER 2 hROR, A ——1E4N48
32 BENREER

A NTF R 35 F BE WU B i 25 0 et e 3850 P 7 6 M A, Bettenburg &8 NIR IR N A THI ML A0 AT T Sk B4R 75 47
A PR 5 B 1 0T LA, B AR TS 16 ANME R A H (B AE 4 (product) 414F (component). A
(version). JYEFLSE (severity). i1 (hardware). ##1FE RS0 (operating system). ] A Z 4R (summary). #4 7
& & (build information). M MI4T 4 (observed behavior). ¥J24T h (expected behavior). HILL I (steps to
reproduce). HEALAE B (stack traces). #% [ (screenshots). L7~ (code examples). 4715 & (error reports) Fl3l]
W (test cases)), YEZ 7] Apache. Eclipse Fil Mozilla [f) T & # MGG S & KL T 2 226 47 HHE (5
466 ). TEWRIE R, T TR, MEE W T AT I7EAE ik T A BB LefE 2 MRS B e S ok A H 1
DA R 3t 380 1) 32 3 () L, T v e B4R 2 5, AR B ) T AT ] M SR AR LG E R . MR R iR s, DAROA
SR WIB A R T e 18 S e e A7 35 B S8 PRI, AR R IR R 1 A A8 S BB I T P Bk S B A
H R B S 5 R B 78 7 BRHER R AL, 15 BT L A AR BOR IR I v . AR BT i fr) i AR LR LA 7 1l

O 15 BA AT ik [6,8,10,11,23,25,26])

@ 7 BE R, A EME L H (WIRA) fRE H W (SIS IR) FERR (R [6,8,9,10,22,23,
25,26)).

@ A SO B ZE (WK K)(SCHR [6,10,25,26]).

@ GRFEAR AT R SR P, (A7 R SR 2l DR (OUR [8,22,26)).

® HAh (o, B fs BA)(CCHR [6,8,10,26]).

ghi A LIRFTF TR A )R S (1528 SCHER AR 2 e AR S 5 ST A0 1 (g A, FRATTTT LRI, EiRTE
TP FEFE TFIR ALK, BT ) — PR SR B i 35 5 S R S B (R i AR A (] PSR B AR 5 ), TR IT A i
I B A B AR S T n) U AT (WAL, Hoh, O 5 BAREE R LR @ 7 BE RS A R e b &
P23 B8 B 1) B Ml (R 1 )L R O AR VRS A R GO LA R BRI, LA
Jo R 1) R SR e DA FRAT) T A A0 7= L o R A T e 3 TR A 47 2 Ak B B0 O ) 88 281 110 e o ik 5 0 o ) R 1 T A
FEA.
33 FERECFEHNERKREREE

3.2 WA G T B BAIR AR (TR L D TR B R S R e A — AN A A0 BT A T T A,
AR 2 SCHRER B A7 AE R L B A B BB — N4 36 3 JRIR T 45 ST A e i i B B4 H

3 A ICHR SIS I K A7 A o 8 1 L EL A 2 4% H

Sk FEAE T T R 5 4 H
Bettenburg% A% (2008) MRS B MRIBL, REA, AT R RERE. P BRE RS, S
Breu A7 (2009) SUSE, WS, BERSG. IRME. #E. Fpa . R, s
Laukkanen® A* (2011) BUAT o BRSO, AIRCE . RS L PSR RS sS
Wang% ™ (2011) ) RS . ) PR AN . SR, TR, R, (e, IBATHREE
Xia% N (2014) Pedh AU, EERLEE. RAH. BAERL. A
Davies? A (2014) SUIAT A« STILLHE. HERRAE . DR 5
GarousiF A1**! (2016) SHUL B, WIAT A
Yusop§ A (2016) WU . ATPEE B AR, UL AT i g
Soltani§ A" (2020) FBHGA . SPUEE. RG], MG, BRSNS RE
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Bettenburg %5 A\ "R BT & 5 A7 48 G I FA 4 H oD S B3R SIARUEEAT . HERRAS . IR
R R R . R RRAREE; AR, BT RO SRR A R AT S, TR A R A 4 B R A
AR, U HERR S E . MG ARG RG], 7 R RGEX LA B b RS WS 31 o) S 5 S I
SRR B R BRCAS R I/ 58 AT g el %% . Garousi 25 N PI7E— 5 - HH 1% 1 B 7 B BoAR 45Uk 1) 2 ) B
BLT Bettenburg 25 A\ 1O S2BG, 1 R, 5 BANA . B BRAT B OIS TE A ™ T A LA 1) A,
G

Breu 2 A\ P25 i 23 M BEHLIEK H Eclipse 1 Moxzilla (1 600 MR 5 918 TR A2 38 I3 fa) A (e 2, Rl 4:
KB E D IR AT O 1 B R B B e A FE AR SR B A R R L R b, TT R 8 4w SR B R
HRALEAN —LE R NG PR WS BERG . WG Bl R AR R AR L — kg
FTHEAT VR ULIA. A, SR BATR AR 2 T R B ET R AL (RIS AR TR A 4% H RS R,

Laukkanen %5 A Py 6 AN TR TF R AIZAUR 147 MR, 20T T 18 A5 B4 H 104 I S A7 AE IR 1)
L AR R, I 50% MG ZS 55 RBMAT N, BIPE, AP, NHEE. HEREE. mafER.
ERVEROR 5 2 W AT AT AT ST 15 B 2R [ ) .

Soltani %5 A ME ek U A [ AT 1) T R #4381 7 — 2o i o S 5 B4 H L ARG, MATTX GitHub
TATIH 4P 5 ARAT I E 1 R KRR A, LU UE DR N 4518, 158 RIS sfiid . & 000 Bkl it H
Bl s BT R A AR s 2, A B, MRS R BRI AP N EEE e BF
PEFEUR. AR, WX GitHub | 835 381 AMELBER S HEAT 4047, AR IUEIT 70% HIHRAE HAVEL & 2445 Q.

Davies 25 A PG5 T 4 NITUEIE (Eclipse. Apache HTTP. Firefox. Facebook API) ] 1 600 AN FEHR 14 )
PN R AT B B AR A5 (10 5 ) AL AT 40 AT T Bettenburg 25 A BB (1) 10 A B Fhx, AL MIAT g I
IR HNRE B AR R, RAWIAT A AT R 7E il — L B R E M KB HOR G B2 A E 3 A
LA H), BT RE NN AR EZ 4 B HERAR AT A 41 AR 2> AR5 .

Xia 25 NPTt 4 ASTFUEIE (OpenOffice, NetBeans, Eclipse il Mozilla) (¥ 190 558 ANk Fa 3 15 3E4T 404, 4t
T 8 AMME R HIMEFIRERE L, =5 Ak, ™ERE. AR, BIERE. A, BEEIRE, 44
I H 8 A4 H s EHIRAE 5 EE 2 00 9.76%-31.40% 14.13%—64.04%. 0%-9.19%. 10.50%—16.34%.
4.55%-12.34%. 6.04%—12.34%. 51.04%—74.73% 8.14%—26.54%.

Wang 25 A BSEIE 20T Qone B HOBIE R IR, AB I 35% HOMIR N 5L R AT TE AR R B R 45, b e sk
PR 7 e 26%; RN, 83 82% MR N 04 FE AR PR 28 Tk 1 I AN 35 A8 T il B i sy, P R AN T ik B ik
Flrbe o 23%. LTI 7 AME B4 H b, A RIS ID 10 VR AR R IR IR . S AT IR B A
1S U AN

Yusop %5 A PRI P AR AT F BB AR A D4R S R R AR S R A, R R DO B RR AL £
SEFE SR r RN SR UT SEPRS0E R ) R 22, 35 25 DA A S B Ak 11 i) A2 DR A 18 52 T
A B B o 5 I K
34 N £

AT S 37 0 PR, i e R o 5 A7 A0 0 T 2 ) R 15 4% H B R R, 22 R I A e b
18 52 304G ST R PERT BT T B B B0 B 4% H Bl PR AL 2 2K B8 7 43 sRHERGER AL, {5 BT < MAEAE R (R 4y
R EEE B4 HOURE PR, HitkE R MR /AT b 4%

4 REREREEFIUEER

KB T 1 B SRS R, AT AR e 7 2 S R A3 A P R S S ek il e B R A K
F AR ER AR (LR R B B REE LK) ok S s R G E4 BB T HEE R (14 7, X
fik [6,10,12,13,27-36]), J& E 45 B HARK RS (aF. . 2) 808 BUE VR O ARRI 2892, 0 (ke
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AR LT ). 55— SR FUA AR b ok ] B i — SRR S B BT (5 4, SR [37-41]), IX L85 h5 1)
B TR AR AR, AR TIN RO 5 A B VIR, GRS (A BT . 4R 7R 0 se )
(RY AT RENE. 2% T8 e F () 42 S 7y, FRATT LI T A LA 35 W] b AR R S B i ot TR I R A
(9 SRR, A A s U T RS PR A PRI R B FE A (K T A AN A AT R SCRRVE T % 4 REEE 7R 17 o P 1Y
FIOR AR, BUR SLEAT RAAA R

4 GRS TR B B0 TS A S SOk
PRI PPf Jo R S s R S/ R E A AR SCHR
FIRMZEAE B L Ytk S
A AT AR BI AR O K ARGNLER =) IR [6,10,12,27,28,
AN B R S e sEserE . WO ETE R SR RS i 29,30,31,32]
VSRR . AT A 2%
TCEER, B B SCAS U P S LDA [33]
= SCA T EILME. ATRE . e dr 32
BB g WA EPERESEE, RO o [34.35]
e A7 A 10 2 *
WA HRES
FI IR RER IR BRI 522 B VSRR TR SIS [13]
Iy s w e
g TCREG, BUH BRI YRR P SR LSA [36]
. MEH R ORI, Hit s
KA e LI R U R B P RGN F 2 [37,38]
TR B AN BRI SCARMEINE . B REELR o su <
HESEIERE  E AL Ry el 2 [39.40.41]

Fbsffe. 4lé

FEE

4.1 EEREE=S

X B BAR A R B O LA RS B S s R il 40 o i s — 2
B, I SR AR N R AR B4 B i R LD SR T Y

FEAN G PEHRAL I VTR S I ORI 5, W BAER 2 A (0 B S o S AN 2] ik o =, I N
— AN AT A ke, SR (R A T R AR S 12 AN T AR AR B 3 115 R R IR A B 5 3R
SLE 4047 (latent Dirichlet allocation, LDA) 5518 ek 3 BT ik B 35 (1) SCA P 7 188 L o i, i o 28 R 0 B3O VR 43 i
AR 2l B 5 DUHLAS A > o4 5 10 5 7 T, AT 00 1 R T A2 A B R 555 e BB 7 T P REAE, A4 S
KRN FRE . G504 EAS BVRRIE . 3RS R IR S, SR 5 A0 1 A5 SR (MBS 2 ) 530 SR 17 AL (support vector
machine, SVM). #h3% Wi (Naive Bayes, NB) S5 AT HE ARSI SRR TR, F-F48 ] LDA BAREAT B VEAS 18T
G, M 32 BT 1 SCA Py 2 R P SR AT . HAR T

Bettenburg 5 AJF & T Ji 8 T B CUEZILLA K V¥4l — AN B 25 10 Jf i (10 % T2 — N B R8s 2
YT RD (FF b bG T ARG SRR AL R PRI 55 2 L 27 SO, L5 S e i P XX o LI T8 b
B8 2 S AL B B 5 S G A 3T 5 TR E R, R R SRS FIRMZBE R i+ — 1. () %), #
v OHERRAE R AN T AT Rl B A SO RT3 R O B 1 e . AR A R A e B R 4 O = 1K VT 4y
(1-5 43, S BUb i R R fE RS ST R AT ) B VE A Irst NS (22, — M 4755, AR IT R FE R 289 4
BRI Eclipses Apache. Mozilla) 2#ii 4 E R, CUEZILLA figik %) 0.44 [RIUERGZ (B F0N 00 HF K
Fhrid S —3).

Aversano % N PVE ST T BB R T A 10 7 2R LIRS 0, I 45 45 Bettenburg 55 A BT HL K — LR
FRUEARE BRI R G AR DB SedE M 1) IR SCAS o] S SRR, VIRl 2% S B (LG T 11 AV WL
AR L), I T X SR R TR B SR, VPSS N AR ZE B AR R I 5 ANSEYL. TR 150 ANk B IR

X AN R B 43 10 R AT

© hRBIEB IR
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4 PrimeFaces HiFEIR 15 M i 45 1 (BEANBRFER S i+ . WFY N AT &3 3 AN AEITHT 0P, Pt
PITVEREIR R 0.77 £ 47 FIREHALE (precision).

Bhattacharya % A PO H A F ) BRI SOAS (0K (i B SZPD IR W0 EE AT O S I LAl A B (SR
ATl B R N A Fehs R BE BTN 1 R B o R, IR LR T e A (security) SRBEIR AR %
Atk (non-security) BB TR B, VR WA A I B B0 42 A DGR AR B L (3R 2 o LUl o, iR S AR
AFX .

Chen % A3 H T —38 H B0 ROV IR IR 5 5 S (HESE TERQAF! . ZHESL M 4 AN 7 T ok Z i 8 i i,
WG TEZS 2 (morphological). VLM (lexical). 43471 1: (analytical) FIAH < (relational) F6 b5, TE A br 8 #5001
TR A )RR SCAR B RS GRAISEECE ) SORWTEE . bR A 555 A TV AR AR GG AN A 3] . F8 4R
Fo S A SO0 T ERR AR S AT s T AT AT SR AN OO A 148 A O AR S ME R AR AL AR B AL
Z& L AR BRI I I B LI 0. AE SR AR G B R A IX S bR I AU TR, 0 FH B 20 78 R BOK A B FR b
BN BRI B AN R, R — AN BE IR TS H £ D 60% BIFRRRE i, MR S5 oA o B m k. 3L
PR SC B, VA T 8 A P14 2R SR U — AN A kA £ ) R A AR SR T 5 AN T S
H 115 936 AN WA 5 AT VRl (R NIRRT R 3 ANTF R AT HT 208 2 <SR (K1 8000, S0 8 I B AE 42 it
IA%] 0.85 L4 RIAE IS (precision)s 0.76 247 (W43 [H]Z (recall) F1 0.80 247 [1] F {H (F-measure).

Linstead 25 A4 148 FH B B4 45 16 19 25 4 S8 1k (coherence) S TTEAl B B i 25 16 o i %) A&, 1R 24— A
BB A — NSOk, i LDA 32 B o i b i e SORY B AR B A I B R K — R 0 3 S AR Sy
A1, ARGV I (4 SR SR A e e B R A I P SR, N SRR, R AR A T A b, L R
(AR T. E VPN IR, 73 R AR A 10 AN RYE R/ (R BT 7 VR TSR (0B Ba 1 35 (¥ B S 1
DUAVEHN I 72 004 Rk

TE R B A5 A8 T PSR A LA — 5 s ), S b, — I B P e g A T A TR s e AR
AT A RN TR TR S R R 5y Bk, Zanetti 25 N P78 ) R R 25 2 (028 L35 s M AR 15 AR 3 i 4,
P I AL AT 2 JE (b0 BE) A SVML B R T4 15 1A 3% 1k, 7 4 AN TTURAR A4 (B4 Eclipse. NetBeans.
Firefox. Thunderbird) [¥] 700 000 £ Mt FEdR 5 b, BEAITEA sk iR S L agIAH] 0.903 [R5 (precision)
0.389 ff1 43 [A] 2 (recall).

Fan %5 \ P9 Zanetti 25 A 7T HEAR 15 2 448 W4 J@ PESEAE I, BAME A T S04t 3 S5 1E, GBS 45
OISR BOR A R B 5 250« e s Bt AR ME 2 RIS BRAAN T2 a ) M etk SOART
e () SR LRV A0 R 1A e, AR AS 28 DU VR O ARAS). SR, R BT 1 33 ANRRAE, LABHHLARAR A
22 SRR FN — AN BRI R R, AE S AN ITURIAE (45 Eclipse. NetBeans. Mozillay Firefox. Thunderbird)
1) 560 697 MEREFAR S b, BRI AUC R 80 E I F1AEZY 3124 0.81, 0.74/0.67.

55 Fan %5 \ PYRI Zanetti 25 A 7Vl P AL o HLa% 2 STRERUR ], He 25 N PP LA IR F8E 27 30 110 77 9k 4 W e
FEA RS (00T S5 A 3 e AT 0 555 11 v A8 BE 2 0 [) R0 R S A A P i i A AT TR AT 1 SCRRAE b X, i 5 4
FURNZE Y 48 HEAT 2 ) TR, I3k — 20 5% e 45 B A R R 4 A2 45 7 A% I B 43 HEAT T 40 i 5 1, 6 5 AN R ARPE (R
1% Eclipse. NetBeans. Mozilla. Firefox. Thunderbird) [¥] 540 491 MEFEIR 5 _F, BRI AUC A %0/ I3 F1
53594 0.85, 0.80/0.69.

FLARME B4 B 00 et 3 o b B Bt ot EAE B4 H I TSR AT B 1 10 AR AT 4 A, 43 Sl ot i) R 40 ik
(description). PFit (comments) F1 5 I A0 SR AT R 5 o, e AT IO 3L [7) s 2 0 2545 H Il NI B B SCAE BT
T AT, X 4 AN AR TR I B A i 0 8 b AN ], FLAAcdn .

(1) il RBVE AN HEA . Schugerl 28 A\ PR T 4 ANYERE K0 N 10 ASFE bR Ront Bl b 3 1 1 il STV 40 Hi ik 4% H ik
AT VAN . 4 AN4ERE ] I (reproducibility, % F IS IRE R SCRI4 4 . AT (observability, it
TSI AT R B RER TS T REBE) . e T (certainty, $R 45 24 0] TR 1) LI A ARLR s R T ) AR A&k (focus, (077
2 R (U4 (R SCARFESE). 10 MEAREFT SIS B LR S, MBS A . AR BN E . ik, PtE
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RS JET 10 ARSI ZRAN 22 DU SR FRL S S0 1] S50 40 il ik SCAR 1) i, o et ) A 45 AR 22 AR 47X S
ANEGL BT ArgoUML (¥ 163 MRIAIRE (LT 125 ArgoUML T H 1) 9 AN L 18- LA 5T AR S 1E
1T RP) VB BRI HE BHOR, 7% fE 25— (off-by-one, WI“IH LF AU A 47) B 230 BS U R,
HaskuEa R ek 3 0.86.

Bettenburg %5 A\ PIF & T R8T H quZilla R VFAS BB 1R A5 i BV R34 10 5, ZE VP4l I, fb A1 R B8 T
] AR SCA AT S (An B SRS AT A ) e B 1A R AFAE 15 L (U1 reproduce screenshot 55). ARG /R {4
(RIA7AE 5 75 SRR A, S AH DCHR R IEAT FT 43 f5¢ i 75 281 1) 5045 3R SCAR 1) oo 5 4, RAIR 6 i B AR 220X 5 A5, 1
100 /> Eclipse (1B 5 44 B A 48 R TIAR (AN B s th 2 45 1) 46 16 T 38 HEAT VP 20 it a2 FL L5 i
HER), quZilla AEIAE] 0.42 [RTERTE.

(2) V&, Dit 25 A PR Sl B 15 v B AR I8N 4 A B O A SR (P I RS b A 5 T, P R 1k
A VPR SCA K S 2L ml s vk R ] BRARE. T E VIR I N B, VR o S 9 2 TE AT (latent semantic
analysis, LSA) BETHEHUAHAR I P AN PFL 2 1R I AR 52 AR, SR 5, X6 I 8 42 52 AR SR P35 45 4y e 2 B o5
FARVEAR 1A A SR PE. 2T SR R, P SRy, A T B BEAR AL B A VPG 5 3 0 Rk, 1 e S B LBk
T HF A3 I Eclipse 4% 5 AN IR Bm AU AR B RIS, b — N 25 0 ST Ll i Bl A=
(ffH Eclipse #if2 5 4F Bugzilla 1 4F) &5 AR PEE S PR B HLIN —Bhk, 3E T JrvE Mg 2tk

(3) IR, % 16 B S BLL B S DB I (1) 45 i, Chaparro 26 A "I & T EULER T HK [ 3407 % 51
N A5 GUT A8 B (¥ 52 9020 T8 (¥ Bt ) R0 (RS AR W m] (2D T L T R RO B (AT 2D TR R 5.
EULER T H f P BRUCHS . AP BRAAT R EE . BEALAY FH PR 2R R DA X 4 AN BT /- 4. &% RN F D IR
M s 520 4 3 HQ (high quality, S B P IR5E4 S App MIACHILEL). LQ-AS (low-quality-ambiguous step, I 5
B2 GUI 18k # A FLULHL) . LQ-VM (low-quality-vocabulary mismatch, 0 3 5 T4 APP A2 FL#f AT
fil)s MS (missing step, % BB 2 B2 120 TR IR A5 HR). VB R ILAEBEALIRIE H 19 24 AMBRIEHRS Gk A
6 A2z i N ) 1) 88 ANRILD IR, 73% R B0 R HL IR b A5 2 b 44 B T VR
42 [EEREEE

AT 19 5T e BaR o5  A I)  P 2 () T A 340 2 T 1) 3 A0 B R 35 0 B I S A G SCRRIEAT A B, RN R
A= A FH B T A R AATY /45 SR s ) R ) T ok R 4 S e P 4 o5 1 o BT A PR R TR AL T
WLER 2% STV ERISE T 2 H ARG AR 1R 45 T35, AH G SCHR BT B (R fE AL HR SR a4 o5 1 5 10— SRR AE (it
AR RN SE RN . B A R R B RS — SR E (i H ) 2.

ALFRARAN /45 e I A 1 (10 S50 S o2 0 L 1 [ SR B i o 0 7 39 b B I — 15 %, Hooimeijer 55 A Ji
L) AN A A A A FRAR A (R A (B AR B 8t I 2 A1 BT A I ) 2 5 2 ok BE A ) ok R B L 1 B,
FIAIREIRL Sy 2 P[RSR, AR P (KRR AE S o B o5 (P SR . T ised . I SR (R PER S $E A8 1T )5 24
NI Y BEAT BB ) BRBER T I R R A I TR P I R R O s VIR R E R IR R 1R R I,
FH P B R0 7 E R R RS SR AS T (— K BT I0 (4 DF 8 SR PR BOoe R R 1 M e A KR . £E 27 984 A
Mozilla FR AR F 5250 AT, AN [R) A0 BRACHT BT B AR TS 6 2 7 0.60 25, FAER 0.72-0.76.

15 Hooimeijer 25 A P TAEAAL, Gromova 25 A SHA G B R 15 Fr 1) ASUR A SO A 5 B 2 4 T 42 S Sl i
WG (rejected) TAL B IS [ BE K25 5 L. JE 1, b A4 H T 3ok 000 Sl e 2 75 1100 b B 7 € (ol 1 B3OS 2 ol 16 A2 0 ik
2) FIALFRIN TR R S By QA T REIT AT Gl B4 45 1 it SIS 2R DA ) R SCAR Ry A N, 6 v i v 1y A A B 1]
{f i TF-IDF FIR AT IR, T3 45 A5 A FH AR AE B B R0 AS Y- 288 Ah B S0, B 4T S 35 ) LA 1) T A 51
1E 5242 A~ JBOSS (16 S Hdm 4 b, TUMHER) 2 7E 0.68-0.86, F {H 4 0.71-0.88.

8715 TS 1) 00 1) O] s 0K — 288 A A B O B A T N TR A IR B o (b i AR ). X
R LA, SRR, ELAE N R P K A (ST IR 2 ). A T B R 3 MK R S e s it
A MR IRIR S, — L WF 70N SUR IR IR 5 2 A 8 7R T B IE B8R ) AR A A i 2R 5 ) 2 T bR
Wang %5 N H T —Fh 3L T 2K 00 50 2K 07 3L B 4841 2o DR AR 75 48 ] K-means J5 068 MR IR 15 HEAT 2K
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(fH IR T 3CA . A5 RO 5 38 22 50 5 R R AR 52 ABLRE R B 4D). 452 — A BT ORI 7, o8 5355 SEAH AR iy
CAME, He TR RN A2 B3R INNZ AR & 2 TR T SR (1 42, 0 7)), e ilid #
SRGEVE I VR E DA 5 e ORI AR AT T 7 BEAR LT 1 35 AN ITH Y 15 095 MR S #EAT HoR
DAL, R B TIUIDNG ) 2 e ik 2] 0.89, 44 [ fEiA 31 0.97.

Feng &5 N I8 SRR & HEAT U056 20 e AT K S0 5 S v 0 v 40 s S04 I P A0 0 DU 75 32 1R 45 T
NG B R ATIR T R R AR B AR (1 % F SR ALHE R S, RG] SPM (spatial pyramid matching) $ A i
P 2 0] P ARABLYE, 456 ) AR S A BB (B35 43l s AR PEARTE « JCBERI R I X o) R IR SCAR AT 43 By A
FH Jaccard P 25 5 5 SCACZ [ PIARARAME, H5e Ja 0 IR PR AR EA T 44 -5 15 21T #5525 (balanced distance) MM 5 i
XA AR S W HE 7. AEF S T 5 A Tk Ii H 600 2 AR S F 2 500 22 5K B 5 T ISR, YEAGFEAR
KH T APFD (average percentage of faults detected) 1 linear interpolation (average number of inspected test reports),
YR RINAET 1B v BRAR (V) B 1 R B S TR A HE e B OR.

WEAL, Feng %5 A BUEH Y T WA SR : 58 1 Rl fa b (risk) SR, BIARAAIEH 5 v 10 St i e 000 £ v
77 [0 R0 P IR 5 K LR (B 25 F e 3 EAT ¥ 2T 38 2 b 3R & 2 KEPE (diversity) S0, RIRFR LRI LL 5 O A
A R AR 5 VA WD P e K PR AR A AT AT o S A YR SR AT AL DA 38 [ I 17 22 A R e 4 2 R A )
R T HEAT R A H . AEE AT T A A A 3 AN 5K 757 AW BEAT SE8, PPN RE AR FREAL T T
APFD H linear interpolation, {E# R I Frig 75 i AE R Ll H B JL-F G833k 310 LR AtAg, 7T a5 TG
J B BEATLHE 7 I 45 4 TR
43 N £

S IR L it MBI O ST BB (1) 7 BRI 0 ISR I R B 4
R T AL 40 R 5K R, (PO 8 7 ST S S R B, AN DN, [T 5
SR PRIASEAY AR Fy Ay NARPAIE R AR LT SR A6 (5 B A% H A A P i i) — S8 e vHRp Ak /5 R 4% H IS8 e, ety
BRI A BEICARRRE (g R TR ) 25 (2) RS AR BARGE B4 BRI, MARTHFTR A, E A
ARSI SCAN S H (il PR AR ) ()0 20 A b (3) TEXTERBAAR 15 B R M5 B4 H I mE AR AT VRN
I, O TAEFEPPA 70 PP SRR S 2otk 5507 A EHAE R R = i, AL e s LR T AT IS8
R TTE At HE 28 AN 5 BOR IR BOR AT 48 ELAORIE— 2B (RR N3 .

5 RIS RRENUE

I IR A R SCRRIEAT IR BT, AT A DL 24 1 PRl o 05 D A EAIT 2 B b A 3 AT (1) X BT TR ik
R T R e ML EAT B8t ; (2) A B A it B i oy e s BT B KA T () F Bl TN K o B AR R4 H Y
AERE BRAE A (. 2% 5 B R AR SCHR, T TG X 28 AR REAT PRI 4.
5.1 ERPEIRE RG/HLHIAIHE

DT IA, DA TR T 200 I A P B BB i 2R SR R AN A B [ %, IX 2 R G0 el L R AR D REBLTH
JT A A — s R LS T BBt . DRI, A 28RN B3 TP bt B o R e b LA T
Sk, BSOS R FTRERE D 3 A5

(1) FEARH P WS AN S A5 B 0 S, IR AL e 5 B A 07 X (el P 3R (16 2 B shlie e . e P s 5
Ry R A (5 45 H DIl B (i oty S i ficaie ity Bt SRR AR (i A2 46 Aoyt i
FaAh.

(2) 515 F7 AR B SRR e N 1 P S A B A S

(3) FIABTRRLUENL. FIRA LR A B R T B AL 8o S 5 A A A
5.1 B PR AR AL B AR

(1) B f R4 77 2. Zimmermann %65 A VA IS0 B8 R 2R 40 55 0 0 P WSO R AR e 5 L1 S,
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T SR8 B K — AR DG A AR A5 B 1 B DA I B 5 v L A5 R A AT 15 45 Ko S N TILS
ANTFUEI I 20 73R I 0 75 TR i) REURSE S48 D B AU, M5 22 1A JEE (4] sl S 1A 37 53¢ s
IIAT T NATTIE 8 2 S ] 0538 AP T L) A 3 T e A 71 (1 T MR 4 R A 35 T R AR SR /4T 0 .
73 T TR PR PR AN A2 B 00 0 BT b S LTI 95% 1) 44 il v i 1 180 0 vl DL PR R PR e A L ) 2 A 6
BRI T RIR I, A U S SR A A B B R T AR ORI 5 P R A i R ST ABR, QR ) REUREE
TR ST IR L AT LR S L SY, A AT R A L 1 gt 1 I R Just N U
Apache. Eclipse. Mozilla T F K] i) 25 WA IT 5 2 545 52 B I P o s JEL T8 DL £ 5 DAL i) AL FR) S IE &4 2R, i O
—AE IR ER RSN B SR AR S S E A B (i EBUL BRI 6155,

RS BB R AR OGSOk

H ey HLAR g SCHR BT
@ S fE BT R
ek A 2 g
g e O PERED (7141543
5 R 4 4R o o 50]
@ S P A
SHEBR IR A RS/ © Jifis AR, FUR T HA b
A e @ K S [6,7,10,14,
- @ K Hfiets 51-53]
. @ MG
SRS HIALEL 5 e [14,44,54]
- 5 @ A s i S b
o _ A3 @ A4 H (s Is ) [16,55-57] JR AT HBAHERE
HAE PSR O F AN B (W)
HANY 7/14 58 @ WA A4 B (i L) [18,58-62] JRIT A
s e OFIEZ JE| [17,63-102, J .
H ST B bRt B S H A R A @ FEAZ 103-129] Mg ] 3 S ARMEY

(2) K AR AR, Dal Sasso 25 A\ IR H N i% 52 SC— AN g/ BT 05 P9 2 3, i UE BEAS S 2 4 1
SRR AR, R IR S A S A Bt A8 5 i 6 75 145 R FEE WedE T2k B Apache (fEH] JIRA) Al Mozilla (fff H
Bugzilla) ) 65 J7 MEEIR 2, /00T T IX 26435 (TG 15 845 H W BB S Tl i s i, JLAh 3R . BRIk
BB R MR R . R B R . S A BRI R) (due date) IS MR K, 15 # BN 78 A 4R
X254 H. Herraiz % A\ Y42 H Eclipse G A ABER BIRIR & H 42 HE 45 B4 B2, A7 285 H Kk T4 LLIX
53, SEBSCEAT Tt B A T A7 o Rt B 4 S AR LU F P ZE S AT B B 7 ) (1 AL, 7R S, 135 LA Eclipse Sk
A5 I e R RO SE G4k EH S8, T o AT ke B TR B S I T i 3 AN AN T A, RS SR TR
YR 3 AN TAE 5 A4

(3) DRI R Just 25 A U — AN IR )R P B RO AR ASAR ], A 2056 1 B R 5 35 v R i
i H B AP T 23R AEHERR A5 B 28, 100 T 0] 68 SR 45 A R0 LU I R AT S 0. A 3 R LA X AN [
S A, B B R G AR AR [ 1) Sl B I 5 45V . Niichols 2 N U1 Yusop %5 A PO5 AL S (i
IBEE RS Bugzilla #5 3 TR AT B8 1) A4 L, #RE 4% HILITUK 22, X 4228 ml F 4 1) B 0 5 A
KCUF AR A 0 B B 2R G A SR vl T e B R A5 TRV i 3 5 Rk, o e b SRR P P A8 IRk 22 2 2
B 2 B, SR AT 22 56 T e 3R (R T A BB AS . Breu 25 A WV BLTT 43 0 HH 7 7 ol BEA PR AR ] A= i Jo3 91504 JL
155 SR A AR R #5700 G m R 745 RIS 5% R A5 B 4015y T Oh i =R A 2 ), b MR 48
fE i BB 5 2R G AR A B (R0 1) SORAR AR L MEAR (S B S 00 BRAE OG5 B, — STV I H (M 44 3 1)
GitHub 5 T —H A JF5 ™, $ERI7E GitHub /7 A8 B B At () A0 00 ) 13 /b 4 52 00 B sl T 4 1
A S AT B, AR GitHub BESZHRETT A3 58 M SR A5 B4 H, JRHERELE FH R 00 B SR 75 7E ) i B
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fRIBL.

(4) FVEH A FA. Nichols 25 A W4t ] HIPEBLIG (usability bugs) AHX} T Zlfg B 4 (functional bugs) I#]5
A S FEAERE R FFEENZMAST S5 N T REEZ M S5 ] AR RS, 1A
FEE IR R GO AR Gl I I FE AR F P B BRRL. by T Ao R i R B P i N 8 I P B Rb B B AR B R
FRAUEBAR A AR HEAL 1 ), Castro 25 A WM H 3T S0 BN A 0 5 /0 5 8 L 7 B RA R e R B B R BN, (1G5
FFSHATH SMT SKARDALA), [FI w7 RS T 22 7 2 /0 H P E BT L P joe 2 B 3 A i 1 s
%, B BNEREH A A Ml A SR BN TR, (RIS Drdr F P BAAAR H 1.

512 5lgHFs

Just 25 N A g B — A QI B i 2R e A BE T IRE I g FH P R0t 1R SO AR AR e R S R 2%
{5 J6.. Zimmermann 25 A UV ISR IR 6F FH P 248 AOAR S8 AT SOt (A 75 5 SRR, [ I 2 P BT R WAL i
S DA R AT i AR AT 1o S R (R e AR R T SRR T B CUEZILLA!, 1% T HL A F ) /0 B 3R 15 5
S, FEAE A BB R A A S A ] A B R o 1 B ol S R B 8 ST I R L. Song S PUBER T IIAT
4 (observed behavior, OB). {474 (expected behavior, EB) F1 & Il V3% (steps to reproduce, S2R) ¥4I T H
BEE, 1% [ H 8% ) @4 ik B F OB, EB Ml S2R [ SCAA) AR IR SR, Jf B B shfilix e 4 B & A k.
&4 OB EB F1 S2R AR TR I 25 2R, BRBedi 1t & AT LU B 2R (1 4% H AT E— S s /b 78, BTz LEC
55 GitHub 824 82 1. 248U, Chaparro 25 A P2 It A T 40#1 2 912 AMBLBFAIR S B145 T 154 4~ OB, EB
A S2R (B, JFAET IR S H T 3 Fh B skl sk i 2 2 56 EB Al S2R 17772 00l 45 AL ke 45 Bl
H P3R4 B e S I BB 5

N TR S 0, Karim 25 N PURIUE DU, DRG] AU R B, Rk SR AT 256
Btk H WA - 2 BORTEMR S rh &4k, 0 T 3B H P 3848 it T8 IR R B RS, 138 2 TRt I il R ZE 4
REE, W T ZAPLE2A IR (L35 NB. KNN. SVM 5§), T 702 75 75 BAE B 3 A R 15 &M fitix
W H.

513 gIAFRS uENLE

N T DR AR A R AT 1 1), Lotofu 25 A POH L) i B B8 R 405N Stack Overflow R 7 25 142 i)
FRGE R T EUAT A BT, G0 I AL, LR B B AR e — U T nT LU O A DTk (o T v P B R
&), RN 2 2 5 F TAME S 5B BRI E h, SR 8AT b B T R 5N S 5 35 X T w1 75 26 F0 2
Jily (Cn—SEEAL) A SRR AT ARAT ) DT iR 5T o B v PR B o5

A, Just 2 N U SO ISR ER AT T RLAFBBAIR 7 (WIHRAS T critical security bugs) 47 15 # 347 32 fil,
(RN, KR 5 38 1) 7 2 A il ot B B B R 4 LA 15 AR HE A 56 TR B B 4R o o A 5 B B 00 TR B B 4
B B BB SR AS T 58 (W TR A BB K 2 B TT R F N T IHE B, SLFTHR 28 sk B 15 A A A
oy T gy, T A T A T A LG R R AL B FEER B 5 R A B R SRR R S # 2T 5 R IR IR
T RS R T A, K35 B SRAS R TR H ot B v R e o

LU TFYEIR H (4E 5 A 5 GitHub BB SCRE I A2 (U s V8 JEAT B (0 B B A T,
L+ 17“thumbup” B¢ “me too” 45 PR RV RE L AES 2 J01TE — AN R ) B0 5 ol 1, (H % P R LA LT (7] T 12
i 58 e At A ket SR A5 — AR v R A AT GitHub (1 18] 85 A — AR S, B+ 17255 Bl AT
S A A TG PR b ok 3 5 R, Tt T L R R A I E N B AT AR DG Ab B
5.2 BzhdEEigEEaERE

55 5.1 1 B A AR RGN A JE R T T TN LT R S U AR (LASeE O 3),
e B R 5 T 1) ) — AN 57 0 R B B RN 7 10 B Bl AR AN Sl B R B0 aa eSO SRS N S A
K4 H RS O BB R A (R O S A A DR T2 O IR TR, o, SRR B B 2R B H T
BEXT I 3 B2 2 s N B ALY, H s, T BREEA RS B 2380 = ZI R 05 B4 BV E I B, PUTHL
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R I R 3R S50 43 BRI T 7 T A DS BB AR AR
52.1  HIERSEIR S

Moran 25 A U & T J58 T H FUSION SRH; B 3T & 4 A beta I 7 2B pl— > T 48 (1 52 00 TR 5¢
AR (H AR T2 50 P T GUI I D) BeVEBRRE). B, 7E A &k Ay, FUSION 56
W EF AT AR GUI AL H(E B (U0 actions. types) FIZFHAT (event flow) 25, & F i 45 Bk [ I,
FUSION 1] DL AR OGS 1] FH )™ s 24 i nd AEAT FROBRATE L HDRE IR GUIT ALPE B AR R 4k . 7 25T~ FUSION
ST N S B A N R4, 2T F P i 2 B FIAE B, FUSION #E— 5 7R £R T G S AH 50 BT Bon Al 515
BT 28, ] 55 200] DR B — A I R e S I e o

Moran %5 N B & T #1546 22 58 1) CRASHSCOPE I°HL, % T H i Gl REub I3 ABLH] (3 AR )
RSN A 73T 7= LR SR ) K A S ] 5t (APP crash), SR 5 ZEpe— ML & B . VRN SIS BRI 53 1 HERR (S B
AR B 7 DA SO I AT [ AR

B A B A TN B2 2 o 8 P 5 e s (1 7 PR AR e 5 L PR Bl B 4R o B — i) 7, a7 R
BIREARTE R T IR T H CroReg, 1% L Ae R4 F P #8248 ia8k 18 420 il i . HoAAcdh, 1R — J7 A
OCR HiA M B Ry 3 e A (i SCAR, 55— 5 TS ] im2text HACKT A B BB 6 B SOAR, Il vH 5 3 A ALl
PEAE AR
522 A3 mEFEIR S

— SRR AR AR B S i GUI A R — FR B RS L, T A LATE R v A A A T
1, SEFTR A B LU L. 4 TR — 10 8, Herbold %% A PSR 7 —Ffrm DUSE B3 WAk 77 i P 35 4
J45:4F (monitor user action) AL, ZALHIRT LK 3052 1) FH P B4R U HEAT 10 S H M B3RS b, EE e &t T
— PR P IR A E AL, AL AT LORE T ) GUT 5B AT AT B

White 25 A\ P& T 22 55 N T 9 T B CRASHDROID, 1% T HLBE M I I5t4R 75 (crash report) B 3% 20 I #:
o8 B AR R BRI B I BR (expressive S2R), [A] S $E 4R G 5 9155 AT 75 09 9 A% S5 AF BR B2 U3 (a kernel event
trace).

BEXFAELIIRAR 5 1 s TUAR S Sy BRIE 2 0 55, Hao 25 A PSR R R A% (0 0 AR 7 SR 2 jl P9 2 B -
B HIIESRRER BE AR . AEF TR T TH CTRAS, % T H 1 SRR 5 v i SC AR R T AR IR e B i 35 1A T
e, EHAH BB 15 SR Y (informative) R 1545 0 EF T (master report), Fifl J 45780 43 U AR A5 A 0 Sl e 24 gt
A A A A EH E B RS =45 b, DLAS 210 o T s A A 4 o

N TR I B AR A (1 ) A A S BT £ AT R 190 A, Zhang 25 N V4R D SLES In g AR SCA Y LA
P70 I AR 5. AR IR R B A D SR e ) R AR, VR e TR A T RS T AR R
FISCAS, B 750 EE 6 ANFALPERRAE AE, B3 6 ANMEFAEEBEST IR AN 15 31 B 28 AL A, {i Ak
W K ANA T SRA 78 0 S AR A

AT B6 BRI CAT 1) 2 47 5 R, Weimer ™ IR B — 2635 J ¢ 45 J5 T (safety policy violations) [f]
BRI BB AN T, %A THR7R TSRSy =X, DAk G i A G 10 224> it

Zamfir 25 N 45 ARS8 BUIFAT bug N0 R GBS M BLAE B G R b i A B A A A (1, N, 154
H T —METFFHS I DCop R4, 1% R4 MBI /5 208 bug HYILAE R A Z AT A5 8 (0 e B0 A FIH
MR8 I Y 72 O B
53 TUNEERENERKEZE

TS 3 1 I, kAR AR I A TR ) U B AE B4k H & AT R B R, £ XX — v, BT
N GTFJET — R A0 TARUTO 2 23 ok T 45 S 4% I A0 (i st s R e Bk P A 425 0 5 B, L L i T A0 1) 4%
H 32N S rME B4 B nttse . e A5 (X e84 B I IUEE 5 0 T SO0 2848). a1 RE, 3
AR BERAT IO ELAAAT B 4% B PR A 3 5 00 OO 25 A — AN ML 2% 3T 0 AT 55 (D BT AR A T oAt
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T, VAR A LA s B S fCHE, au ek ol B A A AR, SRR, X6 E RN [RI B 27 =) SR R TSR,
(i) IR AR A B0 I e it ool 2 (10— 6 0 () 2 S AN ST 47 A5 ). T AR A O A5 R 4 B b, R BR AR S BT R AL
(component). FEEFERE (severity) FIMLSEL (priority) J& T i g PN 4% H . X AE— @ B EE H DR IX $6 4% H (144
o e B AR A T A BB SRR RN pl i (B SRAB S iz Mt 5 e S VR D, [RIIP Ik 26 4% H e RIS A7
) 2 1R B G M SR AL BT S SR e, AR SO SIS A O T AL VBRI S X 3 AN H I
TR 5. SR 5 A xt HoAtb A5 B4 H Pt i) TAEA-4.

531 ERPFEIRE ATRALE DL R T T AR A T

LHT SR, AP AR RN AR R T AR S A AR, LIWLER S S JNERN Y 2 (N IMER T
HoFEA), 308 Ik AR B A5 Sl ECA P RE A A5 B0 K S, AL R DL S8 i TN 5% TEAR B A it ik FE b, o Re e
FRATAEALE 1) 1) A P AT AL P, S A B B T A . T TR AR AE A AR S R s B ek X 3 A7 AT
4.

(1) FEEAh

TETMEA A 056 GOR = E R AT 55 b, B B IR0 5 2k 1B B A5 A B, (HAERFAE A F b AT 0 .
FETTIM LA, K22 B0 AU P 7 35k R 5 0 ) A0 AR 2t R /0 o RS 83k T3O7, 73 b — S A% DU ) RS AE
IR/ ) AR A FE R BN T AR S S g s B B A VRIS A B Y SRS R (R E RS Y
AT R B U ZE U S G, A P Sl B R A ) SRR R A ) 4 A R AR 4 H I T AR
o> T2 T3NOS1001 8 22 Mot Ll At T 77 22 Pl HE 422 1 DG S8 R TI0I 1F) 280 L, 3K APl O 8 e o 0 45 SR JEL () g
FHA R ) RN HA ) SRS R BRBRIRE A I A DA B HHABAER 4 o e i A 7S 103100107]
W R SE I, A 2 WF ST T A FH (5 JE 4% AT ) SR P i /R [ 0 A A U755 A g A T 4
WEIANEST T HER AR BT P2 WAL B PO BRI RGBT AR U R & M 3 Stack
Overflow [ [RS8 P18 7™ S R BE T 45 1 (2.

T T I RN 4 3 R ) s 2 R S () SO B T8 SR AT WA EAE AR R P SR B 2 A
TOUAh TR B, o 5 A5 P AR SO RSt I SO AT ST 3R AE. 76 T YW STk A, X 44347 P00 (1494 4530 5 SR X TF-
IDF Gl REAE i S AT LDA 3 J 53 A1 K AE AT SIS 90T b b 5 20 AT T P 4T 4530 3 SR TF/TE-IDF R 4E [7)
B LDA E A Bl [ B U274 76.77SOSLIOKNOT, ok e g Bt Feg 04 T F000 R4 45 SR B FR) SCAS T SCRAE 7 348
%5 TF/TF-IDF $F4E 4. LDA @04 . N-gram FIRIHR A/ SCRY [i 1k 178284 808889.92.95,111,129]

(2) BRI H

FET LA ) Sk RS BRI S BB 4Lt DL RN T™ B AR B B PO R A S T AL A8 2% I B, X 3
ZEAENLARAF 2 S5 75 0 S FH IR ED FEANAR []. e 28420 ) 000, A 1) A A FE AR R AR GE B2 2% 2] 7131
T (W SVM. NB. KNN 25)[03 00708707 i by ol 20 (1 FRAT: 25 W) 7 1 F AL GE AL A% 2% >0 530 (W NBL 93
W) FFf 28 00 2% T 31 24 B AT IR 2 S BOAR (3 CNINL DNIN) [R48 gl i 7273791031070, s 3o 2 Ly () TR 25,
PUAT I XTI 2R DAL Gi s 2 > Dy A U752 847800 OIS I0STHONII O]ty 2 e — A FEY PO 25 > 5 AR AT T 1y

%[92,94,111,115]

BT HAREAR: BT 3B THLAS 5% S BRI TSR, e o Lo AR R (A RS REAR) 24T
HARL B IO, Somasundaram 25 A SO T 3 R AR 23 24, Bl SVM-LDA, SVM-TFIDF, LDA-KL,
=E R EAE S Belipse S FATR & 1 o) @V Q0 38 SCA B PIAN I 75 2R 282 SVM, SEGIRFAE A fr) 0 E 41 1 3R
o I FR) 2 BURE 2R 43 A N BRG] 1) TF-IDF AU [ 2, LDA-KL 50952 36 T3 i B IR 15 1) 22 ML 2 00 A 5 - 414 R I
S AR AL 1S3 S RS 4 A (1) KL BE B SREAT 4 4 73 28, 43 R I LDA-KL Jii 5 OV Al LR A 24,
[T s 75 ) A P A P e I A

Yan % N 7V T I 807 G A — o e 32 SR SRR 15 3T e 2 () 5 7%, B DPLSA-JS (discrimi-
native probability latent semantic analysis and Jensen-Shannon divergence), {E#7E 5 4> OSS I H L HEAT 5256, KILH:
BT AT “f¥) LDA-KL il SVM-LDA J5 3.
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Chawla 25 N B H — B3 F-BOM (fuzzy) FHABLYE A0 5 32K T R e 48 75 P (AL ELpAcb, 18 o 50k g
SRR i R AL 53 A It S ) RN B R R A R A B3] S AR AR AR DG (R B R B RN
A (R R B 85 LA A I P A LA () S IR 6 T — AN 38 R s B 5, e EC S ) SRR 2 i 3R AR 3 A0 1 O v P A P ]
F 55 B AR DG, AR5 SRS AH G S i B B RS TR T AN LR 0 T B, 5 3N AL IR AH DG I (R K
BN BT g S T4

Tian 25 A USU 3L T4 SR 2R (10 7 v T e B 25 F0 ™ SRR BT . 1% 05 02 6 SRS AN AL, RIVARADLRE VS0
FARZESI L. LEARRLE VHA B, A S 1 BM25 ST AN G B & AR LR . 7ERPR2E o Bl s B, il
T VH AR B S AR ¥ KNG PR AR ALLRE B IS R4S B B o5 1) 7™ SRR

(3) e & T sk

TE R ERALAR 27 SRR T B R 4% HAE IR AR D, i T E0d SR AR B R md (SIS SEH A AN 344 ) B BT R s
Qb B TR (1) 2 TR TR R AIE 7 AR T v AR A 2 10D 19 5200, 545 1 2R BT 45 211 FouI AR 280 A5 I A e BUAS- 42
T (R P00 2 S DRI, — SR 5 N G A ZR Ay S 1) EAAC B 4 T A 7 P — 6 ) RO AT A 3, AT o A S A28 (1
fe. 6 I 1 SRR TR I AR IR, BIFSE N 58 AR SRR AR A [ K . TN R IR R 2 S SO A« 854l 4y
AN B AR B SR A TR 5 1 L8 ) AT T AL B HARA R

PR PRIRS HE 48 P - 26 BT Sk, Tqbal %5 A PP R v T 00 e il 2 o, 4 1 TF 5% TF-IDF Ji) 3%
IE. ) SRR 2 413 R 00 45 3 ooy SR P AR A 4 S o R G (0 Bl R, 5t A R 6 M 2 R 3 1 3 23 BT S5 B R i T
(RRFIEREAT 29 T AN IE B, 76 L0 RFAE Bl 2R N SR B AL 2855 T HOR (BL4E SVM. NB) LIRS 411
TSR, S AL, FEREAT ™ AR P T Ik R b, I AR X R B 5 P il RN 45 38 R0 40 3k i H] TF-IDF
N-gram FAE SCATE: SIS [ 23 8 15 ST 2t 450 D8 KR8 i A5 20 F00 28 R 00 1) . Ay T Al iz i i, AR 9 N 03 2
A8 T RFAIE 16 438 7 VI B B 24 FH L B EE ZEARFAE ) B 1, T8 A R I B v (5 B 6 . RO . A
3‘%%\ ﬁ% [85*89].

PRSI HOAS I A BE: Zhang %5 A\ POk B TRl B 25 7 o R B TUI 3 ¥ e i 1 K et v (¥ U1 25 8
P, LEE DR BRI 0T, A ITVERCR AN O T R IX AN )8, A AT T — Bl 2% 3 5 vk, Bl
F 3025 S BARPRE BB B2 I B AR 1, TR R I A% 2% 21 Sk 3RA5 L 8 22 (N 2R i, an st mT DUAR ORI
s 25 0 AR S e A 5 7 A R TR Y i 7E T G AT 45 L, BT — S0 Tt H 7 sk s AN A RN I H A i A
UL, Sharma 25 A COSU4 H#E 5 I H 3% 5t P AT B B AR 2 U0 S0 U, RS T — AN IS0 H 110 17 L2 Bk o i 1 A
B, F00 55— AN BRSOt .

AP ) 0 A B s — S 0 N 5 O R BV B AR [ R R (BTS20 23y BT 45 1) S 491 $ 03 A
A4, SERIITIM AL R AAE. Ny T e — 5] B, Roy 26 A P75 A M U STROR, A AN HE R 25 T A )
(1 7% R AR 7] (R A . Guo 28 A PSTRT Hamdy 25 A PPV H A S SRR A SMOTE St v ™ B R 5 8 52451 5
NS il R AR, 8 28 A S0 )RR e, S R BN ) 2 9 SIS ) ELA B35 A0 A R ATV A AR 28 1)
540 (1 platform A1 platform:xxx), A T B SEHERAHLHEAT T, Zhang 25 N 8 ] 22 )2 i1 46 190 206 S T G5 41 7
4% H . 153810 5825 T BRI 30k (recency, MERBEH 4 F P 8 A0 248 TR R I R Py ] 1) 22) el
SN BEAT AT AR IS S AT ) R AR, R — AN BN SRAE SR, BY 23 5l I 2R 414 (super-component, U1
platform) 1201 (sub-component, I platform:xxx) 73-254%, HXFPIA 73 2845 (1 45 R HEATOUAL, S 20T BB 5 1)
HAAH AT T,

H 2 I R Tian 8 N UVR L 51% (10 F AT B A IR A RVE R T ARIRD 0 B R, JEBITR A AR R AANA [,
DRI ASE FH N by PR S SR A 7 e B o 77 T FEE T2 AN mT SE IR, A3 R R R B o T R —
A TGS, TP HELE T E AR N AR i G — b dE . S e 0T 0 TR T AR DS, 8 1% 78 4y
F BB AR T T E R AN AT S IR
53.2  HALE RS BT

Wu 2 NV TR T R BUGMINER, % T 23 7 St B IR a5 B I 25 17— bE SVM 402K 38, i%4)
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e T AR B K 4 o FLA A5 B A% YR TN RS A B 2R 4 AR, AUk 80 b 4 gl o 2 75 45 6L 10 T 1K), X 55
NPT — T2 18 T NS ) S 2 b4 % 2] B9 (imbalanced ML.KNN), F-F- FU e B4 45 v — 2645
ZH (BIRAE 7 OB, T EREREAE 8 AME B H) MR & 4 sl i 2258 3. M3 i 5E 2k 1o
FFE (meta-feature, WZALAF 7 dh s F6) SCRFFIE (FEHEZEROR TR FEIE) . TR AR (HrPiE) YIZk 3 4

ML.KNN 432528, S8 J5 6 AR [F (AT 3 A0 2% (0 T 45 SR EA T AL SRR 759 21 5 28 (1 TR 45 SR
54 H ftb

BT IR AR, e e B 5T 7Rk AR A TR ORBR T TANGS T — S8 e Mk () 0L B i T — st
23X, Tatham (514 TR S B TF R, JF R T 40 Putty. SSH. term 283t 45! O h B fE AR 25 AT ik 7 — 4
Qe 7 280 A BB R B, LG el T R R R B IR A SRR B B TR R T AR O T 4R
R AR 7 DRV A T, Dit 25 A U MR S IRER [FN % S 2 BT LR W B AN R, X
FERT AP SR BT IR IR T S, Db, FEB TR T —BHEIE R SR, 4k 5 Ve B BN A DS HAb v
55 N 25

Pl S8 B 7 5 12 o5 1), AT 1 ok o I A ATF SO REAT Sk 6 R I (1) TRk PR 5 2R G B Lol St s i, I
WFST E AR AR P S B RE . KIS S H A g R E IV 3 AN 5T (SO E, TRk
JI TR 2 ); (2) 7E Gk MR 10 30 AR a3 5 75 T, SRS B 230 A2 B H BT ER AT ) 32 B2 22 w3 B A At
I 355, G B S B S M T SR 1K) 5 B4k B IR BAT A r) A SE L 23, T CARAE L85
BT B (3) 7E6k AR B B4 H TIN5 TH, o & SR /e iR T @ ai . ™ E R AL SE g4
I VA AP0 -, 5 a7 1) 32 by R T B 5 s (B SR TF-IDF/LDA 54520 Flt B i ROME 2/ At i ik
[ SURFAE AN —Se gE M0 A5 EL4% H AF), RIS 22 S R EAT @ASETI0, 3670 CAEXT S S mtr . e b 2 Al e K
AT ] EFEAT T Ak B

6 MRPESHESE

MBI SR, RGeS B 7 BRI 20, PR Sk DS 7 — R AR, R, AT N 4 5 R
B, HAZHE TR T 5 I B, VA7 AR LEmr i P f) A B, i T RSP L . NI SR s
WRIEANE . FEHERIR SR i = A%, bk 4 i LR PR B8 AT o B A AR KA 527 7).

(1) T 71 25 A0 22 S 7R FR) sl o R o o o ) 23

FE VARG K4 o A7 AE M L8 B 1o RIS, AT ZE B RS B 220Kk B LA EWIT H (W1 Eclipse. Mozilla
S5 AN TP HAE I H (0T 5 B K ity B30t 23 (KDl o 1 757 SR TR A B AR B 3 S B R B oty , e 21136
TRyl B (o m] FH PR B I ) I FTAR 5 2D, BT ST ATURI e B 35 S B AR AT BRI AE AR R BE B 5ma T JA T
S AR T R ) L 10 3 AT SR PRI AN, AR AL A N (B TV R ) BEAT Rl R R AR KT, AN
(i) 40 73 508, (TS AT BIx L AN ) R B SR 2 (22 A R R ) PRI A 1% 35 A7 A AT 2 R i) R 22 S P e
TR R DR SERE AR P58 b BB, T Rk AR K A BT RO S A L

N T AT BT R MR AT, WFFTN Gy 5 T A AR 5 A e TR0 H s 500 Tk H R0 8CR (4
WFTUR L LT T B 1n) 2605 YR ol 6 PR #2540 458 ) A D VRT3 — 7 1, A Sl i 509 4R SR O i 0 i e
A BRSNS T S VAT, IR A AR, TSNS R AR AR ) IS R R, (R SRR A
LS DI &8 LIRS IV

(2) BT PP S ARSI AR Ry

1 Sl AR o T SRR A A DI ) LA 5 J o) L PR AR A R R R (R AR A AT B
JE R B B At (R, AR TT RN AL A AT TRTBUOR,, o503 S Bl ot T AR G R A L . AE F S AL VP AL B
R At AR X — A, UL e o 0 o Jo o (1 L P i (BN B EAT 4T 20 (W1 15 73) BRI 0 S5 4 (Ul
T 22), BEREAE R T MR TT A Rl ke o 4 e (0 A, B A A AT TR L SE A B RRBE A B AR, S
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—ANREASGRBE R T TR DA 45 RIS EE S S R ME RO 4R (a golden benchmark) A5G 2, PR %R HESL
PR VAL I F SO B KR oty R PP A BRI AT

SR, T SCHRVAWE, FATI A B, CAT IR A 0 0 TN S N DAy b e TR R ke o 1 35 B A (L
BN, K2 D J U A SREEIR ), HIEAANA AR AR M5 L. O T (EEZHE 7T U K Ji, RSk A SEAR S
FONGAAFIH N SIET S I IR ATV ATHERII . BAT 5@ R0 T 1) AN [l 40k CJE LA AR 2
PN AR PURIE BER DY) 10+ T SR PP AR AERO AR AEA B SR A R v, i i o B S 0 R b
R BT T AR B4 N B R U, AT A i, o A0 Y AT B AR A, ) 2 B 4 (K9 A
J5 1), ASRWEFTRTBERT LU BLT W7 TR T 238 He -, IRBEAEEARARIEIA T 5 I T2 ARG 3 1 AL
A BENE. OB AT ) AR R 22 ARTCACE B el R, TR AN S A A 4 £ D A e o R R AR R R R SR 4 A
LA, ATLLS | S LU0 AR Z (A0 TN S A bRy St 3L, PR IE T in v e 11~ B i By
TR PRERAE N T =1 Mo R 55 B — SR 28 S Py b BB R A B AN AL IR 7 5, AT B SRR T R
Uy FARTE DB SRR BTSSR A AR BRI i AT B 1) TR AR

(3) BRI FRFR A R (K AT

FEVEAL SR B R T TR I, B BE S A A — LR AR 5 R B B A H A AE RS O SOR WA m] i3k
R AR IR R AR BN Z R AETTN D3 B 5 256 HLAE S I 5 /0 25 FR AT R, 15507 R fij .
T b B I o 1 5 B AR A I 52 N 3 5 A9 B IE . ARSI A0 o, BT R AR N D3 A ) 58 B B 5 o
I 300 5 2 2 IR T T, X 8T I AR 12 P VIR SR bRl AT R (AF 77 T S b P WAL T i S P 1k i)
BN ENETTIE), S FRFR A T SR ] (— Lo AR R s SR AT (R e vt T i T e T LUE ), BL A i 5
IRLCSRAR (AT BLS A L2 MO 1 75 VR s ELR AT A 2L 2 o BN L2 S B EOAR). ASKBIF T AT g
NTEIE b 1o 8 i, T IR IR A IR 5 R R A 57 PR 0 DA R B A 3R, DA DR it 2 o 5 LI A 28 A
WL, hJa ST ok S e SRR .

(4) T R PR MG SR PR 4 7 2R 4

FEGRBER T o SRt Uy i, DAY WSO L ) A T A S VR AT T B Bai T RSB R T BRI i
PERUAL, JEr, S10F i B i 7 28 28 s Ll ity 5ok 2 36 rp BB RIT ST N . ISR i 1 75 AR T IR et BRI b 4
PR T2 B ) AT BB AR S AR GUAE R 58 AL R B B 75 T SCRFRLZE (5912 TRl B AT G 1) R B £ AR i Bk
VP e B At SR AT C L AT H AN I35 s BRI LA B SR A5 )k 2 i) A, St ok BT 3R AT D A B,
H RITATIARAT S B 1) 1 F AN S0, AR 22 Sk s i A B e U . A D3 B MR AR I H (0 F A DL %
e LA T i A 1 T, ) SRR R A T AR S R ) e A o 2 BAT B ISR . i, AR
AT LA e R AN R I S 55 R SRR 4 75 A4 S A 3R, 2T IR P M AR A S A B A% I3
it K, IFHE— 2 TR N AR SCRFLIRI SR S, AT I TAERA S B R 3, A Zh 3R (e AL iR 5 AR

(5) T 1) B A B 4 H WG IR TR S 4

MRYEASLH 3 15 56T GBI 5 A7 A2 1) 1R UK A 21, JRAT T BRI TG 18 A A b S 2 TRUSAL X, T 1) )
F T P B A0 A SR TR TR Sl B A A, Xl B s A VB S B A (K S8 5B Bk L, S R OB 3R
WUIUAT g DU HERSAR SR A8, P30 A7 A7 R e S s R i 2201 AT R O D W, X B 1 LI 4R
PR R UETF AR S . BRI, BRI eSS B 4 H P AL 1T 0 T HOR A B AT Wik sl A 3l o0 T P s R T
HRRSL

I SCRRAREBATT AL, — e SN AR 2T 1) B CA T SE R TAE IR A T AR U TR, A an il
ST S AR R A% i SR 0 B Bt S HEAT TR DPAL B SRR F P s i e B 4 AR, X 8T
PE R RER BT BR (K5 B PR A Y, R AR o8 S K B 4% FLAR B0 28 AR P S8 B, BbAh, IRV APAE 28
AR BB PATHE S H TR, WSk [58,59], IXEeR A TR H G HUH W2z s SRR E M3 5,
T2 N 1 SR T B350 SRR A AR AT ORGS0 2% Aol S T30 35, 08 AN [R) RISk s, A
A A Bl (A 28 By ) AR BB R T DG BR AR A H B TR, FEARIRAF o S0 AR AERI R R,
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R AR PR 2 HBOKOBUR AT R a .

(6) iU RN R 5 AN SCAS T, SCRAL I 5 (K B 2% H TR

B e B AP 75 o A £ — A LB ), kB o B A S F R (R 2R T8 U4 H Ll A e)
(K) PRI AR LEAEARAT T 20 STE, WL — HEF TR, R, SR L AR R P ARAE BRI H T R 43 B
IS, FC PO 25 R PR MR PR A A R A R e PR m A e 1, A% H BRI T, T HLE A > 1R T A
T o 1 R S T3 58, SUARH (K I R SRR AL AR B B gt ) R R IR PR IR L 2 Ak 5
a8 W H LR,

L SCHR T, T VAT WFFUAE AU DS S BIRFAE I, R4 200 1 R Uk iR (i 2ik (AR 50 H XL E
PVPE B e LR DRSE AN ™ R L 46 H B AT s AR IR PESE). [N, ) 5 2 A RFAE AU, IV ik i 41
) U FA AP AR it IA, ST SCHROK 2 A AR ZE K % T TF/TF-IDF [ S48 (a3 . N-gram 2 LDA 32873 Afi
REBAEILSCAE S, DB T L8 T I R B AR SCRFAIE. X LU R % 1 o6f SCA 7R S0 SCR b el 2
AT IR T P A R SR T AR K TN TR, 3 SO0 1) LI SCAS T 3028 (K i) L SCARAEAN AL . 6 588 0] 4K
SRR (B L AZ I BT R LA T A A8 SCAR i A SCRA il (3 o A s st o e R
W), R AKBCE LB MR ST 1.

7 HRIB

S R A T ) B AR T RE ORI TU A . AR SR Sk o 1 757 Jo i ) 2 P2 A 3K 3 KTy
T TR0 TARHEAT T AR GBI G 46, 25 T AT RO Sudt e, 545 1 i sk i 1) 5 2Pk O 08 TR
SRIFAEIIBT TS ). AR S SETAR R AR (1) BB T R 5 A7 78 1 32 ZE 0 )G (2) A4 1 BhBs RS i
AR % (3) FEL T SR fR O o K A IS AN V. (4) B, o3 HT T AT SUAFAE I AN Bk i
I RER T ARKRIIWETTI5 17,

References:

[1] Brooks Jr FP. The Mythical Man-month: Essays on Software Engineering (20th Anniversary Edition). Boston: Addison-Wesley
Professional, 1995.

[2] Zou WQ, Lo D, Chen ZY, Xia X, Feng Y, Xu BW. How practitioners perceive automated bug report management techniques. IEEE
Trans. on Software Engineering, 2020, 46(8): 836-862. [doi: 10.1109/TSE.2018.2870414]

[3] Joorabchi ME, Mirzaaghaei M, Mesbah A. Works for me! Characterizing non-reproducible bug reports. In: Proc. of the 11th Working
Conf. on Mining Software Repositories. Hyderabad: ACM, 2014. 62—71. [doi: 10.1145/2597073.2597098]

[4] Serrano N, Ciordia I. Bugzilla, ITracker, and other bug trackers. IEEE Software, 2005, 22(2): 11-13. [doi: 10.1109/MS.2005.32]

[5] Xuan JF, Jiang H, Hu Y, Ren ZL, Zou WQ, Luo ZX, Wu XD. Towards effective bug triage with software data reduction techniques.
IEEE Trans. on Knowledge and Data Engineering, 2015, 27(1): 264-280. [doi: 10.1109/TKDE.2014.2324590]

[6] Bettenburg N, Just S, Schroter A, Weiss C, Premraj R, Zimmermann T. What makes a good bug report? In: Proc. of the 16th Int’l Symp.
on Foundations of Software Engineering. Atlanta Georgia: ACM, 2008. 308-318. [doi: 10.1145/1453101.1453146]

[7] Zimmermann T, Premraj R, Sillito J, Breu S. Improving bug tracking systems. In: Proc. of the 31st Int’l Conf. on Software Engineering—
Companion volume. Vancouver: IEEE, 2009. 247-250. [doi: 10.1109/ICSE-COMPANION.2009.5070993]

[8] Wang DD, Wang Q, Yang Y, Li Q, Wang HT, Yuan F. “Is it really a defect?”” An empirical study on measuring and improving the
process of software defect reporting. In: Proc. of the 2011 Int’l Symp. on Empirical Software Engineering and Measurement. Banff:
IEEE, 2011. 434-443. [doi: 10.1109/ESEM.2011.62]

[9] XiaX, LoD, Wen M, Shihab E, Zhou B. An empirical study of bug report field reassignment. In: Proc. of the 2014 Software Evolution
Week—IEEE Conf. on Software Maintenance, Reengineering, and Reverse Engineering (CSMR-WCRE). Antwerp: IEEE, 2014. 174—
183. [doi: 10.1109/CSMR-WCRE.2014.6747167]

[10] Zimmermann T, Premraj R, Bettenburg N, Just S, Schroter A, Weiss C. What makes a good bug report? IEEE Trans. on Software
Engineering, 2010, 36(5): 618—643. [doi: 10.1109/TSE.2010.63]
[11]  Soltani M, Hermans F, Béck T. The significance of bug report elements. Empirical Software Engineering, 2020, 25(6): 5255-5294. [doi:

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1109/TSE.2018.2870414
https://doi.org/10.1145/2597073.2597098
https://doi.org/10.1109/MS.2005.32
https://doi.org/10.1109/TKDE.2014.2324590
https://doi.org/10.1145/1453101.1453146
https://doi.org/10.1109/ICSE-COMPANION.2009.5070993
https://doi.org/10.1109/ESEM.2011.62
https://doi.org/10.1109/CSMR-WCRE.2014.6747167
https://doi.org/10.1109/TSE.2010.63
https://doi.org/10.1109/TSE.2018.2870414
https://doi.org/10.1145/2597073.2597098
https://doi.org/10.1109/MS.2005.32
https://doi.org/10.1109/TKDE.2014.2324590
https://doi.org/10.1145/1453101.1453146
https://doi.org/10.1109/ICSE-COMPANION.2009.5070993
https://doi.org/10.1109/ESEM.2011.62
https://doi.org/10.1109/CSMR-WCRE.2014.6747167
https://doi.org/10.1109/TSE.2010.63

SRIA F BRFAIRE R AR GRS 191

10.1007/310664-020-09882-7]

[12]  Chen X, Jiang H, Li XC, He TK, Chen ZY. Automated quality assessment for crowdsourced test reports of mobile applications. In: Proc.
of the 25th IEEE Int’l Conf. on Software Analysis, Evolution and Reengineering (SANER). Campobasso: IEEE, 2018. 368—379. [doi:
10.1109/SANER.2018.8330224]

[13]  Chaparro O, Bernal-Céardenas C, Lu J, Moran K, Marcus A, Di Penta M, Poshyvanyk D, Ng V. Assessing the quality of the steps to
reproduce in bug reports. In: Proc. of the 27th ACM Joint Meeting on European Software Engineering Conf. and Symp. on the
Foundations of Software Engineering. Tallinn: ACM, 2019. 86-96. [doi: 10.1145/3338906.3338947]

[14]  Just S, Premraj R, Zimmermann T. Towards the next generation of bug tracking systems. In: Proc. of the 2008 IEEE Symp. on Visual
Languages and Human-centric Computing. Herrsching: IEEE, 2008. 82—85. [doi: 10.1109/VLHCC.2008.4639063]

[15] Ko AJ, Myers BA, Chau DH. A linguistic analysis of how people describe software problems. In: Proc. of Visual Languages and Human-
centric Computing (VL/HCC2006). Brighton: IEEE, 2006. 127-134. [doi: 10.1109/VLHCC.2006.3]

[16] Moran K, Linares-Vasquez M, Bernal-Cardenas C, Poshyvanyk D. Auto-completing bug reports for Android applications. In: Proc. of
the 10th Joint Meeting on Foundations of Software Engineering. Bergamo: ACM, 2015. 673-686. [doi: 10.1145/2786805.2786857]

[17] Yang G, Min K, Lee JW, Lee B. Applying topic modeling and similarity for predicting bug severity in cross projects. KSII Trans. on
Internet and Information Systems, 2019, 13(3): 1583—1598. [doi: 10.3837/tiis.2019.03.026]

[18] Hao R, Feng Y, Jones JA, Li YY, Chen ZY. Ctras: Crowdsourced test report aggregation and summarization. In: Proc. of the 41st
IEEE/ACM Int’l Conf. on Software Engineering (ICSE). Montreal: IEEE, 2019. 900-911. [doi: 10.1109/ICSE.2019.00096]

[19]  Chen JJ, Patra J, Pradel M, Xiong YF, Zhang HY, Hao D, Zhang L. A survey of compiler testing. ACM Computing Surveys, 2021,
53(1): 4. [doi: 10.1145/3363562]

[20]  Tu FF, Zhou MH. Data quality problems in software development activity data. Ruan Jian Xue Bao/Journal of Software, 2019, 30(5):
1522-1531 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5727.htm [doi: 10.13328/j.cnki.jos.005727]

[21] Bettenburg N, Premraj R, Zimmermann T, Kim S. Duplicate bug reports considered harmful... really? In: Proc. of the 24th IEEE Int’l
Conf. on Software Maintenance. Beijing: IEEE, 2008. 337-345. [doi: 10.1109/ICSM.2008.4658082]

[22] Breu S, Premraj R, Sillito J, Zimmermann T. Frequently asked questions in bug reports. Technical Report, Calgary: University of
Calgary, 2009. [doi: 10.11575/PRISM/31259]

[23] Laukkanen EI, Mantyla MV. Survey reproduction of defect reporting in industrial software development. In: Proc. of the 2011 Int’1
Symp. on Empirical Software Engineering and Measurement. Banff: IEEE, 2011. 197-206. [doi: 10.1109/ESEM.2011.28]

[24] Davies S, Roper M. What’s in a bug report? In: Proc. of the 8th ACM/IEEE Int’l Symp. on Empirical Software Engineering and
Measurement. Torino: ACM, 2014. 1-10. [doi: 10.1145/2652524.2652541]

[25] Garousi V, Ergezer EG, Herkiloglu K. Usage, usefulness and quality of defect reports: An industrial case study. In: Proc. of the 20th Int’]
Conf. on Evaluation and Assessment in Software Engineering. Limerick: ACM, 2016. 1-6. [doi: 10.1145/2915970.2916009]

[26]  Yusop NSM, Grundy J, Vasa R. Reporting usability defects: Do reporters report what software developers need? In: Proc. of the 20th Int’l
Conf. on Evaluation and Assessment in Software Engineering. Limerick: ACM, 2016. 1-10. [doi: 10.1145/2915970.2915995]

[27]  Zanetti MS, Scholtes I, Tessone CJ, Schweitzer F. Categorizing bugs with social networks: A case study on four open source software
communities. In: Proc. of the 35th Int’l Conf. on Software Engineering (ICSE). San Francisco: IEEE, 2013. 1032—-1041. [doi: 10.1109/
ICSE.2013.6606653]

[28] Fan YR, Xia X, Lo D, Hassan AE. Chaff from the wheat: Characterizing and determining valid bug reports. IEEE Trans. on Software
Engineering, 2020, 46(5): 495-525. [doi: 10.1109/TSE.2018.2864217]

[29] Aversano L, Tedeschi E. Bug report quality evaluation considering the effect of submitter reputation. In: Proc. of the 11th Int’l Joint
Conf. on Software Technologies. Lisbon: ICSOFT-EA, 2016. 194-201. [doi: 10.5220/0005982601940201]

[30] Bhattacharya P, Ulanova L, Neamtiu I, Koduru SC. An empirical analysis of bug reports and bug fixing in open source Android APPs.
In: Proc. of the 17th European Conf. on Software Maintenance and Reengineering. Genova: IEEE, 2013. 133-143. [doi: 10.1109/CSMR.
2013.23]

[31] Chen X, Jiang H, Li XC, Nie LM, Yu DJ, He TK, Chen ZY. A systemic framework for crowdsourced test report quality assessment.
Empirical Software Engineering, 2020, 25(2): 1382—1418. [doi: 10.1007/s10664-019-09793-8]

[32] HelJJ, XuL, Fan YR, Xu Z, Yan M, Lei Y. Deep learning based valid bug reports determination and explanation. In: Proc. of the 31st
IEEE Int’l Symp. on Software Reliability Engineering (ISSRE). Coimbra: IEEE, 2020. 184—194. [doi: 10.1109/ISSRE5003.2020.00026]

[33] Linstead E, Baldi P. Mining the coherence of GNOME bug reports with statistical topic models. In: Proc. of the 6th IEEE Int’] Working
Conf. on Mining Software Repositories. Vancouver: IEEE, 2009. 99-102. [doi: 10.1109/MSR.2009.5069486]

[34]  Schugerl P, Rilling J, Charland P. Mining bug repositories—A quality assessment. In: Proc. of the 2008 Int’l Conf. on Computational

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1007/s10664-020-09882-z
https://doi.org/10.1109/SANER.2018.8330224
https://doi.org/10.1145/3338906.3338947
https://doi.org/10.1109/VLHCC.2008.4639063
https://doi.org/10.1109/VLHCC.2006.3
https://doi.org/10.1145/2786805.2786857
https://doi.org/10.3837/tiis.2019.03.026
https://doi.org/10.1109/ICSE.2019.00096
https://doi.org/10.1145/3363562
http://www.jos.org.cn/1000-9825/5727.htm
https://doi.org/10.13328/j.cnki.jos.005727
https://doi.org/10.11575/PRISM/31259
https://doi.org/10.1109/ESEM.2011.28
https://doi.org/10.1145/2652524.2652541
https://doi.org/10.1145/2915970.2916009
https://doi.org/10.1145/2915970.2915995
https://doi.org/10.1109/ICSE.2013.6606653
https://doi.org/10.1109/ICSE.2013.6606653
https://doi.org/10.1109/TSE.2018.2864217
https://doi.org/10.5220/0005982601940201
https://doi.org/10.1109/CSMR.2013.23
https://doi.org/10.1109/CSMR.2013.23
https://doi.org/10.1007/s10664-019-09793-8
https://doi.org/10.1109/ISSRE5003.2020.00026
https://doi.org/10.1109/MSR.2009.5069486
https://doi.org/10.1007/s10664-020-09882-z
https://doi.org/10.1109/SANER.2018.8330224
https://doi.org/10.1145/3338906.3338947
https://doi.org/10.1109/VLHCC.2008.4639063
https://doi.org/10.1109/VLHCC.2006.3
https://doi.org/10.1145/2786805.2786857
https://doi.org/10.3837/tiis.2019.03.026
https://doi.org/10.1109/ICSE.2019.00096
https://doi.org/10.1145/3363562
http://www.jos.org.cn/1000-9825/5727.htm
https://doi.org/10.13328/j.cnki.jos.005727
https://doi.org/10.11575/PRISM/31259
https://doi.org/10.1109/ESEM.2011.28
https://doi.org/10.1145/2652524.2652541
https://doi.org/10.1145/2915970.2916009
https://doi.org/10.1145/2915970.2915995
https://doi.org/10.1109/ICSE.2013.6606653
https://doi.org/10.1109/ICSE.2013.6606653
https://doi.org/10.1109/TSE.2018.2864217
https://doi.org/10.5220/0005982601940201
https://doi.org/10.1109/CSMR.2013.23
https://doi.org/10.1109/CSMR.2013.23
https://doi.org/10.1007/s10664-019-09793-8
https://doi.org/10.1109/ISSRE5003.2020.00026
https://doi.org/10.1109/MSR.2009.5069486

192 HAFFIR 2023 FF 34 55 1 B

Intelligence for Modelling Control & Automation. Vienna: IEEE, 2008. 1105-1110. [doi: 10.1109/CIMCA.2008.63]

[35] Bettenburg N, Just S, Schroter A, Weil C, Premraj R, Zimmermann T. Quality of bug reports in eclipse. In: Proc. of the 2007 OOPSLA
Workshop on Eclipse Technology EXchange. Montreal: ACM, 2007. 21-25. [doi: 10.1145/1328279.1328284]

[36] Dit B, Poshyvanyk D, Marcus A. Measuring the semantic similarity of comments in bug reports. In: Proc. of the Ist Int’l Workshop on
Semantic Technologies in System Maintenance (STSM2008). STSM, 2008. 265-280

[37] Hooimeijer P, Weimer W. Modeling bug report quality. In: Proc. of the 22nd IEEE/ACM Int’l Conf. on Automated Software Engineering.
Atlanta: ACM, 2007. 34-43. [doi: 10.1145/1321631.1321639]

[38] Gromova A, Itkin I, Pavlov S, Korovayev A. Raising the quality of bug reports by predicting software defect indicators. In: Proc. of the
19th IEEE Int’1 Conf. on Software Quality, Reliability and Security Companion (QRS-C). Sofia: IEEE, 2019. 198-204. [doi: 10.1109/
QRS-C.2019.00048]

[39] Wang JJ, Cui Q, Wang Q, Wang S. Towards effectively test report classification to assist crowdsourced testing. In: Proc. of the 10th
ACM/IEEE Int’l Symp. on Empirical Software Engineering and Measurement. Ciudad Real: ACM, 2016. 1-10. [doi: 10.1145/2961111.
2962584]

[40] Feng Y, Jones JA, Chen ZY, Fang CR. Multi-objective test report prioritization using image understanding. In: Proc. of the 31st
IEEE/ACM Int’l Conf. on Automated Software Engineering. Singapore: ACM, 2016. 202-213. [doi: 10.1145/2970276.2970367]

[41] Feng Y, Chen ZY, Jones JA, Fang CR, Xu BW. Test report prioritization to assist crowdsourced testing. In: Proc. of the 10th Joint
Meeting on Foundations of Software Engineering. Bergamo: ACM, 2015. 225-236. [doi: 10.1145/2786805.2786862]

[42] Anvik J, Hiew L, Murphy GC. Coping with an open bug repository. In: Proc. of the OOPSLA Workshop on Eclipse Technology
Exchange. San Diego: ACM, 2005. 35-39. [doi: 10.1145/1117696.1117704]

[43] Breu S, Premraj R, Sillito J, Zimmermann T. Information needs in bug reports: Improving cooperation between developers and users. In:
Proc. of the 2010 ACM Conf. on Computer Supported Cooperative Work. Savannah: ACM, 2010. 301-310. [doi: 10.1145/1718918.
1718973]

[44] GitHub Open Source Project Maintainers. An open letter to GitHub from the maintainers of open source projects. 2019. https:/github.
com/dear-github/dear-github

[45] Dal Sasso T, Mocci A, Lanza M. What makes a satisficing bug report? In: Proc. of the 2016 IEEE Int’l Conf. on Software Quality,
Reliability and Security (QRS). Vienna: IEEE, 2016. 164—174. [doi: 10.1109/QRS.2016.28]

[46] Herraiz I, German DM, Gonzalez-Barahona JM, Robles G. Towards a simplification of the bug report form in Eclipse. In: Proc. of the
2008 Int’l Working Conf. on Mining Software Repositories. Leipzig: ACM, 2008. 145-148. [doi: 10.1145/1370750.1370786]

[47] Twidale MB, Nichols DM. Exploring usability discussions in open source development. In: Proc. of the 38th Annual Hawaii Int’l Conf.
on System Sciences. Big Island: IEEE, 2005. 198c. [doi: 10.1109/HICSS.2005.266]

[48] Nichols DM, Twidale MB. Usability processes in open source projects. Software Process: Improvement and Practice, 2006, 11(2):
149-162. [doi: 10.1002/spip.256]

[49] Castro M, Costa M, Martin JP. Better bug reporting with better privacy. ACM SIGOPS Operating Systems Review, 2008, 42(2):
319-328. [doi: 10.1145/1353535.1346322]

[50] Yusop NSM, Grundy J, Vasa R. Reporting usability defects: Limitations of open source defect repositories and suggestions for
improvement. In: Proc. of the 24th ASWEC Australasian Software Engineering Conf. Adelaide: ACM, 2015. 38-43. [doi: 10.1145/281
1681.2811689]

[51] Song Y, Chaparro O. BEE: A tool for structuring and analyzing bug reports. In: Proc. of the 28th ACM Joint Meeting on European
Software Engineering Conf. and Symp. on the Foundations of Software Engineering. Online: ACM, 2020. 1551-1555. [doi: 10.1145/
3368089.3417928]

[52] Chaparro O, Lu J, Zampetti F, Moreno L, Di Penta M, Marcus A, Bavota G, Ng V. Detecting missing information in bug descriptions.
In: Proc. of the 11th Joint Meeting on Foundations of Software Engineering. Paderborn: ACM, 2017. 396-407. [doi: 10.1145/3106237.
3106285]

[53] Karim R, Thara A, Choi E, lida H. Identifying and predicting key features to support bug reporting. Journal of Software: Evolution and
Process, 2019, 31(12): e2184. [doi: 10.1002/smr.2184]

[54] Lotufo R, Passos L, Czarnecki K. Towards improving bug tracking systems with game mechanisms. In: Proc. of the 9th IEEE Working
Conf. on Mining Software Repositories (MSR). Zurich: IEEE, 2012. 2—11. [doi: 10.1109/MSR.2012.6224293]

[55] Moran K, Poshyvanyk D. Fixing bug reporting for mobile and GUI-based applications. In: Proc. of the 38th Int’l Conf. on Software
Engineering Companion. Austin: ACM, 2016. 831-834. [doi: 10.1145/2889160.2889269]

[56] Moran K, Linares-Vasquez M, Bernal-Cardenas C, Vendome C, Poshyvanyk D. Automatically discovering, reporting and reproducing

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1109/CIMCA.2008.63
https://doi.org/10.1145/1328279.1328284
https://doi.org/10.1145/1321631.1321639
https://doi.org/10.1109/QRS-C.2019.00048
https://doi.org/10.1109/QRS-C.2019.00048
https://doi.org/10.1145/2961111.2962584
https://doi.org/10.1145/2961111.2962584
https://doi.org/10.1145/2970276.2970367
https://doi.org/10.1145/2786805.2786862
https://doi.org/10.1145/1117696.1117704
https://doi.org/10.1145/1718918.1718973
https://doi.org/10.1145/1718918.1718973
https://github.com/dear-github/dear-github
https://github.com/dear-github/dear-github
https://doi.org/10.1109/QRS.2016.28
https://doi.org/10.1145/1370750.1370786
https://doi.org/10.1109/HICSS.2005.266
https://doi.org/10.1002/spip.256
https://doi.org/10.1145/1353535.1346322
https://doi.org/10.1145/2811681.2811689
https://doi.org/10.1145/2811681.2811689
https://doi.org/10.1145/3368089.3417928
https://doi.org/10.1145/3368089.3417928
https://doi.org/10.1145/3106237.3106285
https://doi.org/10.1145/3106237.3106285
https://doi.org/10.1002/smr.2184
https://doi.org/10.1109/MSR.2012.6224293
https://doi.org/10.1145/2889160.2889269
https://doi.org/10.1109/CIMCA.2008.63
https://doi.org/10.1145/1328279.1328284
https://doi.org/10.1145/1321631.1321639
https://doi.org/10.1109/QRS-C.2019.00048
https://doi.org/10.1109/QRS-C.2019.00048
https://doi.org/10.1145/2961111.2962584
https://doi.org/10.1145/2961111.2962584
https://doi.org/10.1145/2970276.2970367
https://doi.org/10.1145/2786805.2786862
https://doi.org/10.1145/1117696.1117704
https://doi.org/10.1145/1718918.1718973
https://doi.org/10.1145/1718918.1718973
https://github.com/dear-github/dear-github
https://github.com/dear-github/dear-github
https://doi.org/10.1109/QRS.2016.28
https://doi.org/10.1145/1370750.1370786
https://doi.org/10.1109/HICSS.2005.266
https://doi.org/10.1002/spip.256
https://doi.org/10.1145/1353535.1346322
https://doi.org/10.1145/2811681.2811689
https://doi.org/10.1145/2811681.2811689
https://doi.org/10.1145/3368089.3417928
https://doi.org/10.1145/3368089.3417928
https://doi.org/10.1145/3106237.3106285
https://doi.org/10.1145/3106237.3106285
https://doi.org/10.1002/smr.2184
https://doi.org/10.1109/MSR.2012.6224293
https://doi.org/10.1145/2889160.2889269

SR F BRIAIRE R AR GRS 193

Android application crashes. In: Proc. of the 2016 IEEE Int’l Conf. on Software Testing, Verification and Validation (ICST). Chicago:
IEEE, 2016. 33—44. [doi: 10.1109/ICST.2016.34]

[571 Yu SC. Crowdsourced report generation via bug screenshot understanding. In: Proc. of the 34th IEEE/ACM Int’l Conf. on Automated
Software Engineering (ASE). San Diego: IEEE, 2019. 1277-1279. [doi: 10.1109/ASE.2019.00161]

[58] Herbold S, Grabowski J, Waack S, Biinting U. Improved bug reporting and reproduction through non-intrusive GUI usage monitoring
and automated replaying. In: Proc. of the 4th IEEE Int’l Conf. on Software Testing, Verification and Validation Workshops. Berlin:
IEEE, 2011. 232-241. [doi: 10.1109/ICSTW.2011.66]

[59] White M, Linares-Vasquez M, Johnson P, Bernal-Cardenas C, Poshyvanyk D. Generating reproducible and replayable bug reports from
Android application crashes. In: Proc. of the 23rd Int’l Conf. on Program Comprehension. Florence: IEEE, 2015. 48—59. [doi: 10.1109/
ICPC.2015.14]

[60] Zamfir C, Candea G. Low-overhead bug fingerprinting for fast debugging. In: Proc. of the 1st Int’l Conf. on Runtime Verification.
Julians: Springer, 2010. 460—468. [doi: 10.1007/978-3-642-16612-9_35]

[61] Zhang T, Chen JC, Jiang H, Luo XP, Xia X. Bug report enrichment with application of automated fixer recommendation. In: Proc. of the
25th Int’l Conf. on Program Comprehension. Buenos: ACM, 2017. 230-240. [doi: 10.1109/ICPC.2017.28]

[62] Weimer W. Patches as better bug reports. In: Proc. of the 5th Int’l Conf. on Generative Programming and Component Engineering.
Portland: ACM, 2006. 181-190. [doi: 10.1145/1173706.1173734]

[63] Anvik J, Murphy GC. Reducing the effort of bug report triage: Recommenders for development-oriented decisions. ACM Trans. on
Software Engineering and Methodology, 2011, 20(3): 1-35. [doi: 10.1145/2000791.2000794]

[64] Zhang W, Challis C. Software component prediction for bug reports. In: Proc. of the 11th Asian Conf. on Machine Learning. Nagoya:
PMLR, 2019. 806-821.

[65] Sureka A. Learning to classify bug reports into components. In: Proc. of the 50th Int’1 Conf. on Objects, Models, Components, Patterns.
Prague: Springer, 2012. 288-303. [doi: 10.1007/978-3-642-30561-0 20]

[66] Somasundaram K, Murphy GC. Automatic categorization of bug reports using latent Dirichlet allocation. In: Proc. of the 5th India
Software Engineering Conf. Kanpur: ACM, 2012. 125-130. [doi: 10.1145/2134254.2134276]

[67] Yan M, Zhang XH, Yang D, Xu L, Kymer JD. A component recommender for bug reports using discriminative probability latent
semantic analysis. Information and Software Technology, 2016, 73: 37-51. [doi: 10.1016/j.infsof.2016.01.005]

[68] Wang DQ, Zhang H, Liu R, Lin MX, Wu WJ. Predicting bugs’ components via mining bug reports. Journal of Software, 2012, 7(5):
1149-1154.

[69] Lamkanfi A, Demeyer S. Predicting reassignments of bug reports—An exploratory investigation. In: Proc. of the 17th European Conf.
on Software Maintenance and Reengineering. Genova: IEEE, 2013. 327-330. [doi: 10.1109/CSMR.2013.42]

[70] Sabor KK, Nayrolles M, Trabelsi A, Hamou-Lhadj A. An approach for predicting bug report fields using a neural network learning
model. In: Proc. of the 2018 IEEE Int’l Symp. on Software Reliability Engineering Workshops (ISSREW). Memphis: IEEE, 2018.
232-236. [doi: 10.1109/ISSREW.2018.00011]

[71]  Sabor KK, Hamou-Lhadj A, Trabelsi A, Hassine J. Predicting bug report fields using stack traces and categorical attributes. In: Proc. of
the 29th Annual Int’l Conf. on Computer Science and Software Engineering. Markham: IBM, 2019. 224-233.

[72] Zhang W, Challis C. Automatic bug priority prediction using DNN based regression. In: Proc. of the 15th Int’l Conf. on Natural
Computation, Fuzzy Systems and Knowledge Discovery. Kunming: Springer, 2019. 333-340. [doi: 10.1007/978-3-030-32456-8 36]

[73] Umer Q, Liu H, Illahi I. CNN-based automatic prioritization of bug reports. IEEE Trans. on Reliability, 2020, 69(4): 1341-1354. [doi:
10.1109/TR.2019.2959624]

[74] Kanwal J, Magbool O. Bug prioritization to facilitate bug report triage. Journal of Computer Science and Technology, 2012, 27(2):
397-412. [doi: 10.1007/s11390-012-1230-3]

[75] Tran HM, Le ST, van Nguyen S, Ho PT. An analysis of software bug reports using machine learning techniques. SN Computer Science,
2020, 1: 4. [doi: 10.1007/s42979-019-0004-1]

[76] TianY, Lo D, Xia X, Sun CN. Automated prediction of bug report priority using multi-factor analysis. Empirical Software Engineering,
2015, 20(5): 1354-1383. [doi: 10.1007/s10664-014-9331-y]

[771 Tian'Y, Lo D, Sun CN. Drone: Predicting priority of reported bugs by multi-factor analysis. In: Proc. of the 2013 IEEE Int’l Conf. on
Software Maintenance. Eindhoven: IEEE, 2013. 200-209. [doi: 10.1109/ICSM.2013.31]

[78] Goyal N, Aggarwal N, Dutta M. A novel way of assigning software bug priority using supervised classification on clustered bugs data.
In: El-Alfy ESM, Thampi AM, Takagi H, Piramuthu S, Hanne T, eds. Advances in Intelligent Informatics. Cham: Springer, 2015.
493-501. [doi: 10.1007/978-3-319-11218-3_44]

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1109/ICST.2016.34
https://doi.org/10.1109/ASE.2019.00161
https://doi.org/10.1109/ICSTW.2011.66
https://doi.org/10.1109/ICPC.2015.14
https://doi.org/10.1109/ICPC.2015.14
https://doi.org/10.1007/978-3-642-16612-9_35
https://doi.org/10.1109/ICPC.2017.28
https://doi.org/10.1145/1173706.1173734
https://doi.org/10.1145/2000791.2000794
https://doi.org/10.1007/978-3-642-30561-0_20
https://doi.org/10.1145/2134254.2134276
https://doi.org/10.1016/j.infsof.2016.01.005
https://doi.org/10.1109/CSMR.2013.42
https://doi.org/10.1109/ISSREW.2018.00011
https://doi.org/10.1007/978-3-030-32456-8_36
https://doi.org/10.1109/TR.2019.2959624
https://doi.org/10.1007/s11390-012-1230-3
https://doi.org/10.1007/s42979-019-0004-1
https://doi.org/10.1007/s10664-014-9331-y
https://doi.org/10.1109/ICSM.2013.31
https://doi.org/10.1007/978-3-319-11218-3_44
https://doi.org/10.1109/ICST.2016.34
https://doi.org/10.1109/ASE.2019.00161
https://doi.org/10.1109/ICSTW.2011.66
https://doi.org/10.1109/ICPC.2015.14
https://doi.org/10.1109/ICPC.2015.14
https://doi.org/10.1007/978-3-642-16612-9_35
https://doi.org/10.1109/ICPC.2017.28
https://doi.org/10.1145/1173706.1173734
https://doi.org/10.1145/2000791.2000794
https://doi.org/10.1007/978-3-642-30561-0_20
https://doi.org/10.1145/2134254.2134276
https://doi.org/10.1016/j.infsof.2016.01.005
https://doi.org/10.1109/CSMR.2013.42
https://doi.org/10.1109/ISSREW.2018.00011
https://doi.org/10.1007/978-3-030-32456-8_36
https://doi.org/10.1109/TR.2019.2959624
https://doi.org/10.1007/s11390-012-1230-3
https://doi.org/10.1007/s42979-019-0004-1
https://doi.org/10.1007/s10664-014-9331-y
https://doi.org/10.1109/ICSM.2013.31
https://doi.org/10.1007/978-3-319-11218-3_44

194 HAFFIR 2023 FF 34 55 1 B

[79] YulL, Tsai WT, Zhao W, Wu F. Predicting defect priority based on neural networks. In: Proc. of the 6th Int’l Conf. on Advanced Data
Mining and Applications. Chongqing: Springer, 2010. 356-367. [doi: 10.1007/978-3-642-17313-4 35]

[80] Sharma M, Kumari M, Singh VB. Bug priority assessment in cross-project context using entropy-based measure. In: Proc. of the 2019
ICMLCI on Advances in Machine Learning and Computational Intelligence. Bugis: Springer, 2020. 113—128. [doi: 10.1007/978-981-15-
5243-4 10]

[81] Sharma M, Bedi P, Chaturvedi KK, Singh VB. Predicting the priority of a reported bug using machine learning techniques and cross
project validation. In: Proc. of the 12th Int’l Conf. on Intelligent Systems Design and Applications (ISDA). Kochi: IEEE, 2012.
539-545. [doi: 10.1109/ISDA.2012.6416595]

[82] Lamkanfi A, Demeyer S, Soetens QD, Verdonck T. Comparing mining algorithms for predicting the severity of a reported bug. In: Proc.
of the 15th European Conf. on Software Maintenance and Reengineering. Oldenburg: IEEE, 2011. 249-258. [doi: 10.1109/CSMR.2011.
31]

[83] Chawla I, Singh SK. Improving bug report quality by predicting correct component in bug reports. Int’l Journal of Computational
Intelligence Studies, 2019, 8(1-2): 143-157.

[84] Kukkar A, Mohana R, Nayyar A, Kim J, Kang BG, Chilamkurti N. A novel deep-learning-based bug severity classification technique
using convolutional neural networks and random forest with boosting. Sensors, 2019, 19(13): 2964. [doi: 10.3390/s19132964]

[85] Menzies T, Marcus A. Automated severity assessment of software defect reports. In: Proc. of the 2008 IEEE Int’l Conf. on Software
Maintenance. Beijing: IEEE, 2008. 346-355. [doi: 10.1109/ICSM.2008.4658083]

[86] Sharma G, Sharma S, Gujral S. A novel way of assessing software bug severity using dictionary of critical terms. Procedia Computer
Science, 2015, 70: 632-639. [doi: 10.1016/j.procs.2015.10.059]

[87] Yang CZ, Hou CC, Kao WC, Chen IX. An empirical study on improving severity prediction of defect reports using feature selection. In:
Proc. of the 19th Asia-Pacific Software Engineering Conf. Hong Kong: IEEE, 2012. 240-249. [doi: 10.1109/APSEC.2012.144]

[88] Roy NKS, Rossi B. Towards an improvement of bug severity classification. In: Proc. of the 40th EUROMICRO Conf. on Software
Engineering and Advanced Applications. Verona: IEEE, 2014. 269-276. [doi: 10.1109/SEAA.2014.51]

[89] Liu WJ, Wang SS, Chen X, Jiang H. Predicting the severity of bug reports based on feature selection. Int’l Journal of Software
Engineering and Knowledge Engineering, 2018, 28(4): 537-558. [doi: 10.1142/S0218194018500158]

[90] Zhang T, Chen JC, Yang G, Lee B, Luo XP. Towards more accurate severity prediction and fixer recommendation of software bugs.
Journal of Systems and Software, 2016, 117: 166—184. [doi: 10.1016/j.js5.2016.02.034]

[91] Yang G, Zhang T, Lee B. An emotion similarity based severity prediction of software bugs: A case study of open source projects. IEICE
Trans. on Information and Systems, 2018, E101.D(8): 2015-2026. [doi: 10.1587/transinf.2017EDP7406]

[92] Ramay WY, Umer Q, Yin XC, Zhu C, Illahi I. Deep neural network-based severity prediction of bug reports. IEEE Access, 2019, 7:
46846-46857. [doi: 10.1109/ACCESS.2019.2909746]

[93] Tan YS, Xu SJ, Wang ZW, Zhang T, Xu Z, Luo XP. Bug severity prediction using question-and-answer pairs from stack overflow.
Journal of Systems and Software, 2020, 165: 110567. [doi: 10.1016/j.jss.2020.110567]

[94] Han BZ, Li XH, Xing ZC, Liu HT, Feng ZY. Learning to predict severity of software vulnerability using only vulnerability description.
In: Proc. of the 2017 IEEE Int’l Conf. on Software Maintenance and Evolution (ICSME). Shanghai: IEEE, 2017. 125-136. [doi: 10.1109/
ICSME.2017.52]

[95] 1Igbal S, Naseem R, Jan S, Alshmrany S, Yasar M, Ali A. Determining bug prioritization using feature reduction and clustering with
classification. IEEE Access, 2020, 8: 215661-215678. [doi: 10.1109/ACCESS.2020.3035063]

[96] Zhang TL, Chen R, Yang X, Zhu HY. An uncertainty based incremental learning for identifying the severity of bug report. Int’l Journal
of Machine Learning and Cybernetics, 2020, 11(1): 123-136. [doi: 10.1007/s13042-019-00961-2]

[97] Roy NKS, Rossi B. Cost-sensitive strategies for data imbalance in bug severity classification: Experimental results. In: Proc. of the 43rd
Euromicro Conf. on Software Engineering and Advanced Applications (SEAA). Vienna: IEEE, 2017. 426-429. [doi: 10.1109/SEAA.
2017.71]

[98] Guo SK, Chen R, Li H, Zhang TL, Liu YQ. Identify severity bug report with distribution imbalance by CR-SMOTE and ELM. Int’l
Journal of Software Engineering and Knowledge Engineering, 2019, 29(2): 139-175. [doi: 10.1142/S0218194019500074]

[99] Hamdy A, El-Laithy A. SMOTE and feature selection for more effective bug severity prediction. Int’l Journal of Software Engineering
and Knowledge Engineering, 2019, 29(6): 897-919. [doi: 10.1142/S0218194019500311]

[100] Tian Y, Ali N, Lo D, Hassan AE. On the unreliability of bug severity data. Empirical Software Engineering, 2016, 21(6): 2298-2323.
[doi: 10.1007/s10664-015-9409-1]
[101] Wu LL, Xie BY, Kaiser GE, Passonneau R. BugMiner: Software reliability analysis via data mining of bug reports. In: Proc. of the 23rd

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1007/978-3-642-17313-4_35
https://doi.org/10.1007/978-981-15-5243-4_10
https://doi.org/10.1007/978-981-15-5243-4_10
https://doi.org/10.1109/ISDA.2012.6416595
https://doi.org/10.1109/CSMR.2011.31
https://doi.org/10.1109/CSMR.2011.31
https://doi.org/10.3390/s19132964
https://doi.org/10.1109/ICSM.2008.4658083
https://doi.org/10.1016/j.procs.2015.10.059
https://doi.org/10.1109/APSEC.2012.144
https://doi.org/10.1109/SEAA.2014.51
https://doi.org/10.1142/S0218194018500158
https://doi.org/10.1016/j.jss.2016.02.034
https://doi.org/10.1587/transinf.2017EDP7406
https://doi.org/10.1109/ACCESS.2019.2909746
https://doi.org/10.1016/j.jss.2020.110567
https://doi.org/10.1109/ICSME.2017.52
https://doi.org/10.1109/ICSME.2017.52
https://doi.org/10.1109/ACCESS.2020.3035063
https://doi.org/10.1007/s13042-019-00961-2
https://doi.org/10.1109/SEAA.2017.71
https://doi.org/10.1109/SEAA.2017.71
https://doi.org/10.1142/S0218194019500074
https://doi.org/10.1142/S0218194019500311
https://doi.org/10.1007/s10664-015-9409-1
https://doi.org/10.1007/978-3-642-17313-4_35
https://doi.org/10.1007/978-981-15-5243-4_10
https://doi.org/10.1007/978-981-15-5243-4_10
https://doi.org/10.1109/ISDA.2012.6416595
https://doi.org/10.1109/CSMR.2011.31
https://doi.org/10.1109/CSMR.2011.31
https://doi.org/10.3390/s19132964
https://doi.org/10.1109/ICSM.2008.4658083
https://doi.org/10.1016/j.procs.2015.10.059
https://doi.org/10.1109/APSEC.2012.144
https://doi.org/10.1109/SEAA.2014.51
https://doi.org/10.1142/S0218194018500158
https://doi.org/10.1016/j.jss.2016.02.034
https://doi.org/10.1587/transinf.2017EDP7406
https://doi.org/10.1109/ACCESS.2019.2909746
https://doi.org/10.1016/j.jss.2020.110567
https://doi.org/10.1109/ICSME.2017.52
https://doi.org/10.1109/ICSME.2017.52
https://doi.org/10.1109/ACCESS.2020.3035063
https://doi.org/10.1007/s13042-019-00961-2
https://doi.org/10.1109/SEAA.2017.71
https://doi.org/10.1109/SEAA.2017.71
https://doi.org/10.1142/S0218194019500074
https://doi.org/10.1142/S0218194019500311
https://doi.org/10.1007/s10664-015-9409-1

SRIA F BRIAIRE R AR GRS 195

Int’l Conf. on Software Engineering & Knowledge Engineering (SEKE2011). Miami Beach: SEKE, 2011. 95-100. [doi: 10.7916/
DSW9SICN]

[102] Xia X, Lo D, Shihab E, Wang XY. Automated bug report field reassignment and refinement prediction. IEEE Trans. on Reliability,
2016, 65(3): 1094—1113. [doi: 10.1109/TR.2015.2484074]

[103] Kumari M, Singh VB. An improved classifier based on entropy and deep learning for bug priority prediction. In: Proc. of the 18th Int’]
Conf. on Intelligent Systems Design and Applications. Vellore: Springer, 2018. 571-580. [doi: 10.1007/978-3-030-16657-1 53]

[104]  Alenezi M, Banitaan S. Bug reports prioritization: Which features and classifier to use? In: Proc. of the 12th Int’l Conf. on Machine
Learning and Applications. Miami: IEEE, 2013. 112-116. [doi: 10.1109/ICMLA.2013.114]

[105] Umer Q, Liu H, Sultan Y. Emotion based automated priority prediction for bug reports. IEEE Access, 2018, 6: 35743-35752. [doi: 10.
1109/ACCESS.2018.2850910]

[106] Gao GF, Li H, Chen R, Ge X, Guo SK. Identification of high priority bug reports via integration method. In: Proc. of the 6th CCF Conf.
on Big Data. Xi’an: Springer, 2018. 336-349. [doi: 10.1007/978-981-13-2922-7 23]

[107] Kanwal J, Magbool O. Managing open bug repositories through bug report prioritization using SVMs. In: Proc. of the 4th Int’l Conf. on
Open-source Systems and Technologies. Lahore: ICOSST, 2010. 1-7.

[108] Yang G, Baek S, Lee JW, Lee B. Analyzing emotion words to predict severity of software bugs: A case study of open source projects.
In: Proc. of the Symp. on Applied Computing. Marrakech: ACM, 2017. 1280-1287. [doi: 10.1145/3019612.3019788]

[109] Tliev M, Karasneh B, Chaudron MRV, Essenius E. Automated prediction of defect severity based on codifying design knowledge using
ontologies. In: Proc. of the 1st Int’l Workshop on Realizing AI Synergies in Software Engineering (RAISE). Zurich: IEEE, 2012. 7-11.
[doi: 10.1109/RAISE.2012.6227962]

[110]  Sabor KK, Hamdaga M, Hamou-Lhadj A. Automatic prediction of the severity of bugs using stack traces. In: Proc. of the 26th Annual
Int’l Conf. on Computer Science and Software Engineering. Toronto: IBM, 2016. 96-105.

[111]  Arokiam J, Bradbury JS. Automatically predicting bug severity early in the development process. In: Prof. of the 42nd ACM/IEEE Int’l
Conf. on Software Engineering: New Ideas and Emerging Results. Seoul: ACM, 2020. 17-20. [doi: 10.1145/3377816.3381738]

[112]  Sharmin S, Aktar F, Ali AA, Khan MAH, Shoyaib M. BFSp: A feature selection method for bug severity classification. In: Proc. of the
IEEE Region 10 Humanitarian Technology Conf. (R10-HTC). Dhaka: IEEE, 2017. 750-754. [doi: 10.1109/R10-HTC.2017.8289066]

[113] Singh VB, Misra S, Sharma M. Bug severity assessment in cross project context and identifying training candidates. Journal of
Information & Knowledge Management, 2017, 16(1): 1750005. [doi: 10.1142/S0219649217500058]

[114]  Alia SS, Haque N, Sharmin S, Khaled SM, Shoyaib M. Bug severity classification based on class-membership information. In: Proc. of
the 7th Joint Int’l Conf. on Informatics, Electronics & Vision (ICIEV) and the 2nd Int’l Conf. on Imaging, Vision & Pattern Recognition
(icIVPR). Kitakyushu: IEEE, 2018. 520-525. [doi: 10.1109/ICIEV.2018.8641032]

[115] Chauhan A, Kumar R. Bug severity classification using semantic feature with convolution neural network. In: Proc. of the 2019 ICCET
on Computing in Engineering and Technology. Bugis: Springer, 2020. 327-335. [doi: 10.1007/978-981-32-9515-5_31]

[116] Nnamoko N, Cabrera-Diego LA, Campbell D, Korkontzelos Y. Bug severity prediction using a hierarchical one-vs.-remainder approach.
In: Proc. of the 24th Int’] Conf. on Applications of Natural Language to Information Systems. Salford: Springer, 2019. 247-260. [doi: 10.
1007/978-3-030-23281-8_20]

[117]  Chaturvedi KK, Singh VB. Determining bug severity using machine learning techniques. In: Proc. of the 6th CSI Int’1 Conf. on Software
Engineering (CONSEG). Indore: IEEE, 2012. 1-6. [doi: 10.1109/CONSEG.2012.6349519]

[118] Kukkar A, Mohana R, Kumar Y. Does bug report summarization help in enhancing the accuracy of bug severity classification? Procedia
Computer Science, 2020, 167: 1345-1353. [doi: 10.1016/j.procs.2020.03.345]

[119] Kumari M, Singh UK, Sharma M. Entropy based machine learning models for software bug severity assessment in cross project context.
In: Proc. of the 20th Int’l Conf. on Computational Science and Its Applications. Cagliari: Springer, 2020. 939-953. [doi: 10.1007/978-3-
030-58817-5_66]

[120]  Choeikiwong T, Vateekul P. Improve accuracy of defect severity categorization using semi-supervised approach on imbalanced data
sets. In: Proc. of the Int’l MultiConf. of Engineers and Computer Scientists. Hong Kong: IMECS, 2016. 1-5.

[121] Baarah A, Aloqaily A, Salah Z, Zamzeer M, Sallam M. Machine learning approaches for predicting the severity level of software bug
reports in closed source projects. Int’l Journal of Advanced Computer Science and Applications, 2019, 10(8): 285-294. [doi: 10.14569/
1JACSA.2019.0100836]

[122]  Awad MA, ElNainay MY, Abougabal MS. Predicting bug severity using customized weighted majority voting algorithms. In: Proc. of
the 2017 Japan-Africa Conf. on Electronics, Communications and Computers (JAC-ECC). Alexandria: IEEE, 2017. 170-175. [doi: 10.
1109/JEC-ECC.2017.8305803]

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.7916/D8W95JCN
https://doi.org/10.7916/D8W95JCN
https://doi.org/10.1109/TR.2015.2484074
https://doi.org/10.1007/978-3-030-16657-1_53
https://doi.org/10.1109/ICMLA.2013.114
https://doi.org/10.1109/ACCESS.2018.2850910
https://doi.org/10.1109/ACCESS.2018.2850910
https://doi.org/10.1007/978-981-13-2922-7_23
https://doi.org/10.1145/3019612.3019788
https://doi.org/10.1109/RAISE.2012.6227962
https://doi.org/10.1145/3377816.3381738
https://doi.org/10.1109/R10-HTC.2017.8289066
https://doi.org/10.1142/S0219649217500058
https://doi.org/10.1109/ICIEV.2018.8641032
https://doi.org/10.1007/978-981-32-9515-5_31
https://doi.org/10.1007/978-3-030-23281-8_20
https://doi.org/10.1007/978-3-030-23281-8_20
https://doi.org/10.1109/CONSEG.2012.6349519
https://doi.org/10.1016/j.procs.2020.03.345
https://doi.org/10.1007/978-3-030-58817-5_66
https://doi.org/10.1007/978-3-030-58817-5_66
https://doi.org/10.14569/IJACSA.2019.0100836
https://doi.org/10.14569/IJACSA.2019.0100836
https://doi.org/10.1109/JEC-ECC.2017.8305803
https://doi.org/10.1109/JEC-ECC.2017.8305803
https://doi.org/10.7916/D8W95JCN
https://doi.org/10.7916/D8W95JCN
https://doi.org/10.1109/TR.2015.2484074
https://doi.org/10.1007/978-3-030-16657-1_53
https://doi.org/10.1109/ICMLA.2013.114
https://doi.org/10.1109/ACCESS.2018.2850910
https://doi.org/10.1109/ACCESS.2018.2850910
https://doi.org/10.1007/978-981-13-2922-7_23
https://doi.org/10.1145/3019612.3019788
https://doi.org/10.1109/RAISE.2012.6227962
https://doi.org/10.1145/3377816.3381738
https://doi.org/10.1109/R10-HTC.2017.8289066
https://doi.org/10.1142/S0219649217500058
https://doi.org/10.1109/ICIEV.2018.8641032
https://doi.org/10.1007/978-981-32-9515-5_31
https://doi.org/10.1007/978-3-030-23281-8_20
https://doi.org/10.1007/978-3-030-23281-8_20
https://doi.org/10.1109/CONSEG.2012.6349519
https://doi.org/10.1016/j.procs.2020.03.345
https://doi.org/10.1007/978-3-030-58817-5_66
https://doi.org/10.1007/978-3-030-58817-5_66
https://doi.org/10.14569/IJACSA.2019.0100836
https://doi.org/10.14569/IJACSA.2019.0100836
https://doi.org/10.1109/JEC-ECC.2017.8305803
https://doi.org/10.1109/JEC-ECC.2017.8305803

196 HAFFIR 2023 FF 34 55 1 B

[123] Zhang T, Yang G, Lee B, Chan ATS. Predicting severity of bug report by mining bug repository with concept profile. In: Proc. of the
30th Annual ACM Symp. on Applied Computing. Salamanca: ACM, 2015. 1553—1558. [doi: 10.1145/2695664.2695872]

[124]  Pushpalatha MN, Mrunalini M. Predicting the severity of bug reports using classification algorithms. In: Proc. of the 2016 Int’1 Conf. on
Circuits, Controls, Communications and Computing (14C). Bangalore: IEEE, 2016. 1-4. [doi: 10.1109/CIMCA.2016.8053276]

[125]  Pushpalatha MN, Mrunalini M. Predicting the severity of closed source bug reports using ensemble methods. In: Proc. of the 2nd Int’l
Conf. on SICA. Bugis: Springer, 2019. 589-597. [doi: 10.1007/978-981-13-1927-3 62]

[126] Jindal R, Malhotra R, Jain A. Prediction of defect severity by mining software project reports. Int’l Journal of System Assurance
Engineering and Management, 2017, 8(2): 334-351. [doi: 10.1007/s13198-016-0438-y]

[127] Hamdy A, El-Laithy A. Semantic categorization of software bug repositories for severity assignment automation. In: Jarzabek S,
Poniszewska-Maranda A, Madeyski L, eds. Integrating Research and Practice in Software Engineering. Cham: Springer, 2020. 15-30.
[doi: 10.1007/978-3-030-26574-8 2]

[128] Tian Y, Lo D, Sun CN. Information retrieval based nearest neighbor classification for fine-grained bug severity prediction. In: Proc. of
the 19th Working Conf. on Reverse Engineering. Kingston: IEEE, 2012. 215-224. [doi: 10.1109/WCRE.2012.31]

[129]  Yang G, Zhang T, Lee B. Towards semi-automatic bug triage and severity prediction based on topic model and multi-feature of bug
reports. In: Proc. of the 38th IEEE Annual Computer Software and Applications Conf. Vasteras: IEEE, 2014. 97-106. [doi: 10.1109/
COMPSAC.2014.16]

[130] Tatham S. How to report bugs effectively. 2008. https://www.chiark.greenend.org.uk/~sgtatham/bugs.html

[131] Dit B, Marcus A. Improving the readability of defect reports. In: Proc. of the 2008 Int’l Workshop on Recommendation Systems for
Software Engineering. Atlanta: ACM, 2008. 47-49. [doi: 10.1145/1454247.1454265]

MR 3055 SR :
[20] URARIE, FAWINE. B TF ARG S s iR A B il . SR 2# 41, 2019, 30(5): 1522-1531. http://www.jos.org.cn/1000-9825/5727.htm
[doi: 10.13328/j.cnki.jos.005727]
S8 2E(1988—), L, {1, RIH#Z, CCF Llsy
DA, TR A B 2 A, KA RS
%

BRER(1979—), T, W1, BB, 114k S,
CCF w4 5y, BTSN A T2, 727
I3 HT.

KERE(1988—), T, 11, BI¥I%, CCF Llkses
B, BTN B P, R B TR

ZEE(1984—), 55, [ d, Bz, 1L/ S0,
CCF mZi4 0y, BRI AFAT T 5.

KBERR(1996—), 2, ML, 1 HHTFTAUR A HLES

@ 3, AT

© PEBEERKCEIFR  htps/www. jos. org. cn


https://doi.org/10.1145/2695664.2695872
https://doi.org/10.1109/CIMCA.2016.8053276
https://doi.org/10.1007/978-981-13-1927-3_62
https://doi.org/10.1007/s13198-016-0438-y
https://doi.org/10.1007/978-3-030-26574-8_2
https://doi.org/10.1109/WCRE.2012.31
https://doi.org/10.1109/COMPSAC.2014.16
https://doi.org/10.1109/COMPSAC.2014.16
https://doi.org/10.1145/1454247.1454265
http://www.jos.org.cn/1000-9825/5727.htm
https://doi.org/10.13328/j.cnki.jos.005727
https://doi.org/10.1145/2695664.2695872
https://doi.org/10.1109/CIMCA.2016.8053276
https://doi.org/10.1007/978-981-13-1927-3_62
https://doi.org/10.1007/s13198-016-0438-y
https://doi.org/10.1007/978-3-030-26574-8_2
https://doi.org/10.1109/WCRE.2012.31
https://doi.org/10.1109/COMPSAC.2014.16
https://doi.org/10.1109/COMPSAC.2014.16
https://doi.org/10.1145/1454247.1454265
http://www.jos.org.cn/1000-9825/5727.htm
https://doi.org/10.13328/j.cnki.jos.005727

	1 背　景
	1.1 缺陷追踪系统
	1.2 缺陷报告
	1.3 缺陷报告质量

	2 文献检索
	2.1 文献检索与筛选
	2.2 历史文献的汇总

	3 缺陷报告存在的质量问题
	3.1 研究方法
	3.2 存在的质量问题
	3.3 存在质量问题的具体信息条目
	3.4 小　结

	4 缺陷报告质量自动化度量
	4.1 直接质量度量
	4.2 间接质量度量
	4.3 小　结

	5 缺陷报告质量改进
	5.1 缺陷报告系统/机制的改进
	5.1.1 降低用户收集和提供信息的负担
	5.1.2 引导用户
	5.1.3 引入质量过滤机制

	5.2 自动生成或增强缺陷报告
	5.2.1 自动生成缺陷报告
	5.2.2 自动增强缺陷报告

	5.3 预测缺陷报告的具体条目
	5.3.1 缺陷报告所属组件、优先级和严重程度预测
	5.3.2 其他信息条目的预测

	5.4 其　他
	5.5 小　结

	6 研究挑战与趋势
	7 结束语
	参考文献

