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Abstract During the process of software development, developers usually receive a large number
of bug reports, submitted by users, and they must handle these bug reports. Bug report is a
description of the information about the problems encountered by software users. Developers fix
bugs according to bug reports. Among them, if the fixing issues in bug reports are concerned
with the same source code files (more than half), then these bug reports are called as the similar
ones. Recommending similar bug reports for developers is quite important, since it can save a lot
of time and improve the efficiency. At present, the existing methods usually recommend similar
bug reports based on information retrieval methods, and handle the title and description informa-
tion of bug reports. Considering the product and component information in the bug report, the
similarity between the query bug report and the historical bug report is calculated, and then the
recommendation list is returned for developer’s reference. And the correlation between the
previous and current bug reports is not necessarily typed. This paper proposes a recommendation
method for similar bug reports based on a multi-targets optimization algorithm (NSGA-II), and

the number of recommendations is as small as possible, with the maximum similarities among bug
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reports. NSGA-II algorithm is a genetic algorithm, based on multi-objective optimization, which
is used to solve the shortages of existing methods. The main challenges of using genetic algorithm
to solve problems in recommending similar bug reports are: (1) transferring the problem of
recommending similar bug reports as the problem using genetic algorithm, which need to consider
how to represent individuals and how to form a population; (2) selecting appropriate fitness function
to evaluate the quality of individuals in the population, since the fitness function is greater, the
individual is better, and the probability of being inherited to the next generation is greater. In
order to avoid local optimization, we need to select suitable selection operator, crossover operator
and mutation operator to ensure the diversity of population in genetic algorithm. Therefore,
based on the summary and descriptions of bug reports, after doing natural language pre-processing,
such as participle, stop words, and word roots processing, this paper uses the TF-IDF and Word
Embedding models to find out the similar bugs in the history reports. The key technique is using
the multi-targets optimization algorithm based on NSGA-II, in order to ensure the recommended
number of similar bug reports is minimum. The experimental data set includes six open-source
projects, namely Aspect], Birt, Eclipse Ul, JDT, SWT, and Tomcat. Compared with single
target algorithms, the accuracy of our method, the mean average precision and mean reciprocal
rank have improved, and the accuracy in Top @1, Mean Average Precision (MAP), Mean Reciprocal
Rank (MRR) are increased to 125. 5%, 67. 7% and 62. 75% , when comparing with the method of
Yang. Finally, this paper puts forward the experimental validity threats, including construction

validity, internal validity, external validity, also summarizes the paper, analyzes the advantages
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and disadvantages of this paper, and puts forward the possible improvements in the future.
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Bug ID: 396934

Title: [debugger] do not send add breakpoint’ command
in a synchronous way

Product: LDT

Component; LuaDevelopmentTools

Reported Time: 2012.12. 19

Description: This might be a user error, or a “don’t do it

that way”, so feel free to close this issue

Bl 1 Eclipse B8 & 2 454 1Y Bug 396934

Bug ID: 378535

Title: Path mapping not done for “Run to line” breakpoints
Product: DLTKComponent;: Commom-Debug

Reported Time: 2011-08-24

Description; When using “Run to line”, the created break-
point contains the path for original file without any map-
ping.

The proposed patch just adds this mapping before creating

the breakpoint.

K 2 Eclipse §tF4 36 i % 45 19 Bug 378535

2.2 HEMUEBREERESEECSEIE

LA K A 7 ik TS B R ik
A7 AEACL R B 4 5 38 A X i I A 4 1 A R R S
SEAT A B I SR B A 0 R A ROk
T AA A v R 5 A A R D S e s R A AE LB R /N
SRIG IR MR AL T & A 51 2 2. (A2 3R A i 4



2178 it <A

Hl

Y,
&

i 2019 4F

TESNFRACH 2, 10 HLHETE 51 2 /i 1 1) Bk 5 445 A Y
T S5k B 12 25 7 AH DG MEAS — 3 K

i, NextBug J7 ¥k % J& B fg it 25 09 4l ik 5
KPR AU SR A AR Y B B A A T A
A (0 HE PP J7 05 R HE T AR AL BR B 44 5 BR b 2 o L %07
PR HEAT SRR G R I 0] T R N B S A% R
T AR I A LR B 4l 2. 93 8, Yang 45 A2
P18 A 7 AE AL SR A i 25 v 25 B e o 4 1940 s A8 R A
WAE B IO 8T B B AL R L R IR
FRUEMI(E B R4 AR A Word Embedding 5 R 454
A R 7 A AL ke o 4
2.3 ZBE#RMRLEER

s AR A TR R R F 5 v R R R L2 —,
FE S AR R, i 2R A — > H AR R 00 FR iz 28
R ARFIS NS RN R AR B SS R TN E &g =R ]
b — I HL B H AR ek B8R e 3 ) g 0 0 FR 1% 2 e
R AR EAE RN/ A 1P 10 G e mE A S R 7 1 AL F1
A H bR eREOW L AL A 7T BB A7 A8 55 4, B G (i
A H % bR BR B k 30 B L 5 EE A 2 H bR R AL
HEATHT P AR 3L B — A AN H ARk 3T R 2
BAFH) AR Z XN FHE HAr kbl a2 i 209, |
W HEE—NT B E S RN Pareto f iR 46
[ | a2 S

FEASCH S — 3 A ) B S 5 AR LY
7 58 S B i AN 1k — 103 BT DA B AR 2 0y B A BR
4 CEICH AN (R 2 R RT BE /) I R A 16 SR R
AEARLEE JS AT B K A Py sl ik B e 45 R R N L. AR
% ) JEAEAE WA AH B 5% 4 1) B b BDRAT RE B R Ak
A ) e B A R HE 1 5 3% b BB i 9 A L2 )
At R AT B e /IR HE 72 81 3 Hp A B B 4R 45 5 H

R TR A R WA H R AT P A AR SO
w] R4 5 o0 22 H bR AL T . b B K Ak A ) Bl
2 5 FHE 1 51 2% b i B 4R 4 R LS A A H
P & — o g5 KA A ) f5le o 41 45 R 7 91 % o Bl g 41
TR AR ARLEE 5 R B Kk A 1) R B 4 A R A
B 2% v e B 4R A 1R o SCAHARLEE .
2.4 MEIGHIBEE

FF I R R TR 2 (o FH a8 A B3 ok fif e
B TR A A Ak [ AL 2 AR AL B 2 bk
FH BN BRIt ) il i ) 2R B A S
§7 W I BT B w7 S T IV o 2/

o HF 7 A oL SR B 4 5 09 [a] A 3 R DL 39 R
FH 3845 B3 10 R il e 1 e 9. RAS SC TR A G £ B
s Al A Bk A i B 5 7 A N T 3 LA Bl G
fRal e A . YRR TR AT 55 w2

4 2R () 0, 38 5 8 SO TR) R A R 3 7 1L o ERCRT T
AR TR A gl AT AR 38t 1% B 12 R i the i ) L.

o 388 1% 5 0 DR e TR AR LA B o 41 5 77 T T i
8y T S PRME AT = (1) 8 4 77 AH DL Bk 4 41 45 ) R R R
AT DA SR FH 35 1% B3 125 Of i e 110 [) AL 5 2 2% JE A 4]
FIR AL KA R o] 41 B AN EE 5 (2) R T TFAN Fb
i SR N U ) AR S ) e S Tl A =Rk 5 @Y S )
AN AR IS 1 (BRI B A BB K L S AR G L st A5 B R —
TR RE 2K 5 (3) TR 35t A& 35 1 v s o T ki A sy 7408 e
. wEEFAEENERE T SXAE T ERrE T
PLORTE RN A A 1 2 4L

UL AR SCHUEE F NSGA-TI Sk fiff g i ) f
NSGA-IT Bk J& 32 ik AR SCHB i ) 3 AR A
B %A 2 Srinivas fil Deb T 2000 4E 7 NSGA
(=R NE- Sl /3 F LN

T3A T U B SR AL Bk BB A8 B N A Rl
fiff A SC T 3R L 1 R T 22 bR O b A 5 A AL R i
Y R] AR ST X He L H bR R 2 H AR A
FEZ B 2 5. Hoh BT AT 0 B H AR SR A
TF-IDF & 3 . Word Embedding & 3 . TE-IDF #
Word Embedding 515 (19 45 & LDA 5= R Y 45,
B B T AT A 1 R R dBR  R 2  S P
i A DGR BE e K DA T 980 20 e N A S B T
A 1] {2 B H AR B — R AR X — A H AR (R
TIE A 7 1 Bk i 4 o0 2 9 B s i 4 A DG B B SO
I 0 S5 r 5 S (] B X8 7 1 R B 5 4 1 L A o B AR
KA BE IR ] RE R HAHERE 5 R ECH Ll Rg b7

3 RA NSGA-11 Bk B UEREE
&

AT 48 22 F AR A 3 12 AR B S5k B 41 25 HE A
Hh RS R B0 < 1 o AR AS SCTT B AR HE SR L AR e
K 2 AR R R B i 5 B SXAE D 2 H BRI Ak Tt
FEANA 48 22 HAR AR S 3 1 1 AR Ay
3.1 HEHE

X T 1 ke I 4T At s O i A i B AR A AR
A 1 S AR A8 2R 2 [ v A A B ) ke s A . 2
RS (A AL 5E 28 B de AT B8 5HE 77 1A R B i i 5
H 5 R BB AR BEES IF A AUy Xt & — fi
e B 4 A A2 L BB BT AR AR AR O AR SO
ALk — . AR 2 HAREAL ST ik 1 228 H 92
T B PSR EL ST A H AR B JRAT RE f R A
V) 5 AT T R S R A A5 R A A R 81 AR
(O ARBLEE & ) A IS AT e de /N A 9 7 51 36 b R B T



10 #1

B 2T 2 HARIUAL A B NSGA-TL A Bh R e 41

2179

¥CHE .

] 3 J& AR SCHT 2 O ik I SR RE 2R i et
S i A PR I T i A R A 1 I R 2R
T AL RIS Sl o 4 8 A AR A R 40 43 1
FAS I AF L ZS IR MR A B AR 5 R Ak B A 1) B B 4 1
BN, TF-IDF [ i 5 2 yO6f b 35 47 1) Sk B 4 5 44
# Word Embedding ] [u) i (| 3 1 & #x > WE 4]
[ia) 5t ) 5 3 ) Xof A5 v e g 4T A A g sk R B i 4

B 445 ok H TE-IDF [3] 5 . Word Embedding ] 1]
SR AR SRR LEE 5 K A 9 R B S N T s e B
FE R AL BE S A B NSGA-TT & g vp, F % i e &
EH 3R TSR T KAXNETF ERETFOX
FRBEAS R UEAT AR, R H 2 H A5 00 10 5305 45 45 1) i
W6 % 5 8 2 A 2 B A KT HL AR S50 9 R 4B 350 s 41
B3 Joe e P AR AL S B i A 4 7 50 3R 0R Tl 45 R
A B

4 N
MIVE || HHWE VA B Wt A
If) HAAAEE

Bug,

HHENSGA-II R g

FLRIENAE Sug,

=)
BT Bug
G L)z e HHETF-IDF '
st TE-IDF A& ARALLRE oy

N\ J

B3 2T 2 ARG Bk 4 1 FE LR B 41

3.2 NSGA-II &%

TR TR S FRATT A HE 7 A AL S B 5 Y T A
L0 Z BRI )@, JF & H AT B9 2 B bRt
f£ 5 7 NSGA-II (Non-dominated Sorting Genetic
Algorithm) 3 fif g I ] 251

B H AR A 1) EE R AR — A B AR R B
iR — T B bR R BRI 2 R R T2 H
PR OLAk B RGE A 2 A H b s g, 240 HiRZ 1812
FEAETE S, T LA 24> B b 6] B 3K 3 5 0 L7 2 A8
AT RE Y s B — A T 55 2 5 AR AT DL Gk B e AR
R XS F e B AR 3R w] DL LR B 5 A B DA
T2 B bR A n) 80, 3 5 % HoR 5 — ANl 4 . i 1
O U TC AR A AT AT — > B bR oK B 8] A AL
HE 20— HAr eR 5 3 2 i 8 Bk JF S A 5
# Pareto F Al f#.

NSGA-TT Bk B 5k 1 iR .56 1 47
T %) 25 VR e B A A B B A R R B R i 5 4 7 5
RAVGEFHEE Po 265 2 173 AE SR HE Y 5 38 2o 35t 4%
BERN 3P AETFRIEHERE F S XEF ERAET
3 ANFEAHRAE) AT AR BT BRAE S B A9 B B i Y
ST R Qo 5 5 AT R B i B ik 4 19 A
RENEE P, 5 H R Q &I 1R 8 R/ N )
TR AEFNHE R, F T A1 — 13 S5k B 41z 5 19 A 2 0l
R ZFP AR — R A 0 e
HEZ 5 565 6 A7 %% 2 1) ke B i 5 BT B4 1 N A AR ARL Bk
B 1 A5 4 51 R A A 1) ol B R A7 DR Al S HE Y
TESR 9 A7) 5 1) Bl i e 19 B 3E ST 2 i A A
B B i 2 1 5 R AR AT IR BE RS TR L B 10 473k

FESEANE F A BUHACHRE Py 55 13,14 A7 AR 4is
AT T 5l 7 AT Y AR SE 56 AR A AL B 41 o HE 17 51
FARA I B BE 8 G 3 A S R 0BT B S AR
TE 55 15 A7 X A 160 ke o 41 308 a 388 1 B 1k Y AR AR
SEER A AT ORI s DL 2R 4fE . BB 96 2 2R 4
FrRE 7 A5 AR 25 AF CR 3815 FEAR AR RO B R 2P L 45
WET.

Bk 1. NSGA-II H ik RS

Input: Bug ID, Fitness function, Population size

Output: Pareto bug report list

1. create an initial population P,

2. create an offspring population Q,

3.t=0

4. WHILE stopping criteria not reached DO
5. R, =P, UQ

6. F = fast-non-dominated-sort ( R, )

7. P, =@ andi=1

8.  WHILE | P, [+| F, |< Ndo

9.  apply crowding-distance-assignment (F;)
10. P,y =P, UF,

11. i=i+1

12. END WHILE

13. sort (F,, < n)

4. P. =P UFIN—|Py ]

15. Q... = create-new pop(P,.,)

16. t=1+1
17. END WHILE
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PR RE XS R IT A 7] s [0 H A ok 26 A% CRFTBL Bk B 4
EAEAEII R G 5 (3) ARTCAR M H 6 7R Ak 1 A
CRERA St BEs 41 5 4 7 81 R AR 5D — — X DL AEA SO
F AU vl 7 S SR AR A TD S A B L ) s kB
et 1D 5 1 BERER S BT LG A PR R A 4 8 R JH 114
T 2 i A A X 2 T 3 A% B8 3k P de i Y
9 1 5 ik

A A A AT O M L R AR AT
H o FHA 2 705 ] 78 2 i) 8 f 32 A AR S b s T o e s
ety ID A = 0F fil 2 % oK 27 DR D g e e s 41 o
ID S AEA [R5 H A i {E R /NAS — 2, i LA g 5 1 2
s SOARE S0 BRI B s R R R ID S
RN FE .

@ http://www. baike. com/wiki/ % E9 % 81% 97 % E4 % BC%
AOYET Y% AEY%97 % E6 % B3 %95
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3.3.2  iE MW {H R

TE 35t A% Sk 3 7 eRBCIE T HEAE A A
SR A1 51 2 Y R 2 0 4 A 1) AR Bl o Al 5 5 3R
A 16 R B 1) AH G 1 S AT g R KL T HLB SR A H
SRR R D AEAR SO i B A 5 AR e M i TF-IDF
FHRLE (TS) ,Word Embedding 17 1] & #H L] & (WS)
PeE. HRE| TS F1 WS ZHAMYS  RATHMH
01 f A ek 5t I A1 A5 B AR ABLRE 7 RS Bk i 4T
AR RHARLRE B S, BT AR ] TS F1 WS P 1) FAE
TN R B R R ANT

Fitness = TS +WS (2)

AR SRAFARLE B 15 v o A AL B SR T Y AR 0K
ARABLFE 35 A ) fke oga 0 g k2 a0 % i 4 114 s 2L D
WAF RS ) R TS B AT I A L AR L. TR
7SN/

ry *r

3

sim(rl 97‘2) - cos(rl 9"2) - W
1le 2

Forp R0 3 0 A 3R A ) 50 AT N T s B o
B AR FN e A e, 0 ISR LT X0 I 4 1] 1)

TS &% M TF-IDF ( Term Frequency-Inverse
Document Frequency) 3 %f — 14y B a3 ) & 0] 2= 1k , 2R
Jo R A A% T AR 8L BE R T 554 oL 2. TF-IDF S H Aif
AT G B R R Z — 2R A R
A1) g L T A — Ay R B A R R B R TF
I HAEH B B 4 4 o AR 2D B DA Dy ot 1) B
J I BA ARG i X 2 B RE 1. TEF-IDF #2503
AN/

Num, 4,

TF(t,d) = Nt (4
o N
IDF () = IOgN,Jrl (5

TF-IDF (t,d) = TF(t,d) X IDF (¢) (6)
Horp s Num, 751 ¢ 78 bug ity d o BT IR
B, Num, 7K bug it d sl G ECH . N KRR i
BHEH A bug il B8 H N, 3R SCR A2 45 1)
e SORY.

WS &% Word Embedding 3¢ % — {73 ikt [ 2
e 1 A AR5 SR AR BRI AR B2 S X S AR o)
J#. Word Embedding £ %4145 CBOW & &Il skip-
gram 5 A2 AR AR e, 23 Word Embedding
K B2 skip-gram B8, 2 F{if A B 578 3 W 1% 158 A
P AE TRAT 55 H CBOW #6572k B o 4021220,
& skip-gram #8255 — AP w,w B B SCE
SCRCo s HEHAR KL T IR B

J = Z; > log plaw; | w)) €

XD REFRFIKE, p(w; |w,)
S R T Y software BT X S A R
exp(vl}vw’_ )
Zwewexp(vgvu‘, )

X v i1 w KRR . W 2 A7
) (R 3R 26, 38 3 I 45 wiki-english 58 E o 38 R R
W R0 i A 1A AT LR R Oy d 4 1) & AR 4 2
d — R IAE S 100, B A>3 9 27 Sy in) o) &L 54—
3 SCRY ] — N M R 50 B B — A7 R — 1A 1Y
I 3t 5 AN [|) (8 SCRS A A TR0 H 193], i AAS B8R H SC
RU A B AR SORY AH DL BE . AR S Ry T SORY AR B A
o0 18 1, XoF SCRY AL B 0 9T A B 1) RO B R
7 SCRYHE B AT HR - R FE B AT 1) # L A FROR
L

pw, € Cy | w) = (8)

§ T
i

SR FH DA 1 28 2 P SR R R e A ol SR 1)
A R A 5% AL 1530 SRS 4% % AR B
3.3.3 BHUEHIEWMA T

(D ®HEHF

e TR B AR RS
[E) oy e AR B A e, R H A R R
[i] o R AT B B A A A R P A A ok
SR E B 358 38 5 F O 6 AN AR R AT 58 ORI S+, ok
PE T 1 S A JEARE A PR B 32 v 1 M 2% 5 LS N
BRI B B IE L.

FLRERVE QR < AR 0 38 N (8 oR 8O3 A4
PRHEFE D) FRIGIERIEE fG=1,2, ) n HFPEEK
JIN s 8K T KR A 4 7 50 AN R 138 N A B ORE
e 1 = N T R O N P 3 I S AW SR N
ROAE AL AW FrR, Hop £ FoRFRE
AN 2, 1) 35 R AA -

P(x;) =

D)

Vg —

f(x)
SRS (10)

(2) R XLHTF

FEUCECS R, B R AR | OB AR A — 2 Ak
FHIX S BRI SRR S U T A 505 i+ 1 1k
AR T3 — 2P A A AT B A L AT L
LB A SARA A P, P AR 2 A JE A
P.FI1 P,

HARBEAET ML — 00 &, PP T
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ke THT B R B 4R 5 R PO B & A S T () Bk
B A5 s [ RE 3t . P I I £ AN BRBE AR A5 B P I
b A GRBAHR A PP B e 5 T BB R P
WAL o S5 THT Y R B 75 33 B A8 OB 7153 21 i 1
FURT BE AL 35 TUAR Y R B 41 45 o 0 LA A6 0 2 15 4
T ITUAR R B 0 2R 5 T AT S R AT
J2E P BERILE 35— 1 S B 1% 5 A A 4 TUAR 1) SR B 41 3

() ZHRAT

A S BT S N B A AT A A B e A R sk
B Aty HEAT AE 2l L R AE 7 8 A R TR O 2 S R AR
AL L HA JR B B B HLAY 2R BE 7 L T L T L
TR L 15 T AR 22 R Ak B SRy R A

HAREAR IR < X T 00 £ 1) B B 41 5 4 77 51 2%
WAL 26 4% i) 1) — A B 2 2 R s 0 T R 4
P18 A8 2 A A B X IO — A SR B A o T LA B i
I 4T T B R I A At R . AT A [ R
7 WA DA SR AR S R IT AR
3.3.4 B{HIN—Afeab

FT X8 R 5 1 o SR A ] D 3k T 0 1 A DL BE
TEAS ] 4 _F 1) ir DA 0 AN [a] 75 3 44 3 ) AR {0
JEAE HEAT HLVE fb A B, 58 2o o B0 8o S
FUSEASBE DX A BOE A — Ak B A K dls 4 HE )
A6 T 1l Z 9 A — R SE /NI X TH]

AR SCR AT 28 3O B A7 03— feAb 2L

N(x) = =

s o, B o 20 AR R B B X FP ) di /s A B
REE T o RBEE X PIEE -4 ERIT
R AE AR SO e, AR — 0 5 9 B B R
T S e B A1 7 12 BT A A A8 R B4 e /0N AEL 5 AH N 3
T B 7 — 173 25 T 158 B A1 455 1 D ok e B A o i
FEARLE EL 19 5 K AR s o A3 B — 1y A5 960 5k g A0 D st
B 4 P P Bk — B B AT 75 119 AR DL BE L

(1D

L min

4 LI

4.1 HEE
411 FRsEE
T U6 UE S 6 45 A IE B ML AR SO Ye 45
SR AR Y Bl 5 2 A7 s o B0 4R Ok B0 UE AR SC R
(35 T 2 H A3 001 1 A 0L it 412 45 4 75 0 7k
W1 PR BIREAE T 6 A TFIRIH #Y B
a5 : Aspect] 5& Eclipse F &6 T — 1 F W H,

P JE Java i 5 1Y 1A (6] V) 7 2% 72 5 Birt 2T Eclipse
& 2—1R Web N IR T IF K #Y V3 T Eclipse
TR R R 58 IDT 2 — &5 X Eclipse *F 5 #Y
Java JF K HER; SWT J& — 4> Java “F &5 F 89 IF I
GUI 4g FRHEZE ; Eclipse Ul 24 Eclipse i F 7 5 42
i — B R F EAL L ; Tomeat 523 1 J2EE AR ifE
1k S BT TR RS i Web B 58 & IR 55 4% X
AT #RAE T Bugzilla /5 S B ATHY Bk 57 I8 BR R
g8, I Gie A8 BRECE R T K B 300 A B Rl
AT &N CVS/SVN §: 8 3] Git. iZ 8k 4 At ik
e TIX 6 ANIFIRTH Y 22747 By hRiC N resolved
fixed,verified fixed, closed fixed A% &k G ik 45 Fr
AR BCHE AR 1 A 3 B I R AL 35 IO 05 B A - BB 4
ID BRI RS ] iR B R E R
T AR S GBS e B R 5 Y 4R S AR
PR H AR BRI A A Java U 4
XF g AE. Z B LG 2 Github A $ R (7 i B 4l &
AR AR R S DR Ay AR 40 e o 41 4 N 2 52 H S
1740 22 ) W7 79 3 SR s 4T 2 S 1 2 ALY

1 LHRHEE

i H TERJAH Bugd 8B E0r Bug M5 A SO H
Aspect]  2002—2014 593 2
Birt 2005—2013 4178 1
JDT 2001—2014 6274 2
SWT 2002—2014 4151 3
Eclipse UT 2001—2014 6495 2
Tomcat 20022014 1056 1

4.1.2 FIRSELH

PRI Sy AR SRR 318 A 160 ke o 41 45 0 77 S e o 4l 4 1Y
P Bl 3R 5 J2 R S A ) 0 5 4T 4 7 A B e B i
T A SCR F B SR 15 5 Ak 35 3 0k X i I 4
AR AR LR A 3R A5 S A S AR A B BAR Y B AR 1R AL
FRERAE IR < 43 3] L 45 IR A5 I AR GE IR PR oy i
il Horb, BE IR AR B ARE S P LR,
0 37 22 1) R PR 1) 22 2 4 LR A L 0 SR L I 45 Ik
f5A “a” “the” ; T AR IE I 452 /E >k ] Porter Stemmer
J5¥E 2 B 2 v B A ] TR AR . 5] 0 except” Al
“exception” A1) & X AH ] , X “exception” fH B i)
HRAFRAEAE S “except” s B g i B4 12 4 v A9 A 28 A1 4
WER S S A i RRIE T L T LA ) 2 i B 04 iy 44
)R A H A oy B A R R AR B
“HelloWorld”#43 F“Hello” f#1“ World”.

HY T BR BB B R GE AN 10 S R B & AR AE PR AR
FR) IR 57 5 S A A G0 8 A DG 1 IR AR R S
fE. AT RIAR G 3 H A2 git 4222 AR 52 52 H A&
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R AR I, TR P HEXGF 0 1) 2 52 A 5 K 5 s i 4
X o AR PR R OC TR AR A it diff Ay & 4% H AR
PR BRI — A PR BRI A8 ey AR ST 3 265
AR ST BRIV SAy A W2 e B 41 5 BT SR IB6 A FR AR ST
4103 AHARLGHR B H Ak o R Ak 4R

Ry YRR AR S S v R AL Bk I A i v A
8 A ORI Rocha 45 AW BF 5T H BT 42 1) 40 18 A
AR BR B 41 5 7 12 AR AL Bk A R 4 = 4R g Sl ok B 4T A
J2E v 5 A A B B A DG 1Y L A AL B A PR AR SO
A 50 00 2 AH [ 1 ok B 4T 25 7 SR e B R O EE R
A 0y SRR T 18 2 BT A R PR A SO L R
F B3R 2.1 5 vy g n] LR M Ay D 52 kB 4R 1Y
AL 5 o 41 5 S8 SRR e A 0 ) i v 0l 4.
4.2 R EBAITGIEIR

N T VAL T 22 EHARE A 7 125 HE T AR AL Bk B 41
B A RO FATT B2 LT BT )

RQT: A3 1 5T 2 H A AL 5515 NSGA-
T 275 B B AR R ROR 7

RQ2 : A ST 2 1 J5 ¥ 0 15 L & A HE 77 AH 2
(NSRS RrN e

R TN S 25 AT VAN AR A Top@ &
HEHf 2 (Accuracy @ k) | F- 24 HE ) 52 4 7 7 181 %2
YR 3 FhPFAN 16 bp R PPN A SCRT 4 A 3k T 2 H A5
DA T3 5 47 AR 0 5 6 1 45 1 A R S X 3 R T
TEPR B ) 2 FH R P O K1F 0 R s P Y HE T AT
f5.01:20.20261

(1) Top@*~k EHGZE (Accuracy@*k). Top@*£k #E
T 3 3 D ) A 7 A AL Bk I3 1 5 7 925 AR TR 7 1 3R
B kAN R B A1 R A o A I o 7 R B 4T 2 A {0
BRBE AR AR TEA SO AL X T — R AR
FIRY S5 o T 4 T R O B i 4 T 1 A AR HE R 51 R Y
Bl e AR A A b 2 A — 48 S A R A A
AL UL DA Sy HE 7 RH B a5k B i 5 B2 TR A T

| R, |
n

Accuracy@k = (12)

e 223U 2R PEAL I 7 v R Gk i
R | R, | 2R HEAE R DL B 4R 45 Tk AT
Top@#k HfEAF I n A A T 41 A BL R B 412 2
JR I B Accuracy @Fe (9 {ELEEA . 4l 77 A 0L Bk
A J7 v B P BE AL A

(2) V- By oy SR 0 (MAP). - 3 i 5 32 24 (8
(MAP) )™ 2 47 S8R 2R 4 FH O 2 4 #2
77 U5 WO VERE 1 35 A 230 4 (RCRR A 3 17 7 3 1o 1 i
Bk

k
2 IsRelevant (k)
Prec@k = =L 7 (13)
oo 1
AvgP,; = N |k§,<prec@k} (14)
MAP = L 3 AveP, (15)
i=1

1E B X T8 G A ) R B AR TR T
h H A A 5 3R 15 Prec@k Rs HEXE 51 4R [ 9T
Fe A M I 1 5 R A ) 5k B i AR AR G A8, b Is-
Relevant (k) I FRMEFIIFR L 2 b A GRIGH A
FAT ) B FA A A D6 o 0 m A 65 K, F£on i
BN Fe L T A R A ) R AR AR AR ) doke B A 5
e 5 7 BRI EE A s MAP BB K, 3 2 A0 21
Bt 3 4 A5 5 v ) PR RE G
(3) 7 B 4 (B (MRR) . e A0 48] 5 24 (8 AR 9
HEF7 AL Bk B i 5 v AR LR HE 77 9 R b 4 — S
A ) 55 5 T AR AR A Bk s A1 A5 R HE 77 41 2 P i Y
FRIEIOR ) W HHE 7 AF R Bk B 41 45 O 125 PR RE L 07 £
BRI R o HE 7 AR LB e 41 4 7k 1) 2 BB AT
MRR = L3 _1 (16)

n = first;

A6, first, FaR 5 j A~ BB R & X DL 4 HE
17 50 22 PP 8 — A R I 41 5 A LAY e B AR L
MRR AR 477 B B 41 5 07 05 1 P RE L
4.3 LHHER
4.3.1 RQIl WysLue 2k

KT %% RQU.FRATE AT 4.2 Frik iy 3 K
W R AR X 2 H AR AR J7 125 NSGA-TT i 75 4 {0 sk
I 41 755 1B AR B AR R AL e o 41 1) O 7 R AT
X L.

TE Sk A FRATT R B o 2 3 bR AL 3 vk
37 R 0L S5k o 41 15 A [l 1 45 S — A A DL R 4R
A7 5 F A AR SCRC A PR AR A 5 AR B30 3 4 1 A
AL SR B 41 R[] 9 2 — A A AL e B AT o 4 1 9] 3R
X5 FONRE LA LA 2 H AR D0 ARS8 1 FB H A
SRV A A B 0 AR A0 Sk B R 75 R DR AR SR
Z H AR AT 05 2% (8] B4 R ALk B i o 4 17 51 S S
i) B 30 Knee s A AN A M 38 41) 36 (32
C fifp £ TP B 0 A A ke 18 H A B 125 ) ik e 45
HEATXF .

SRR 1 22 B AR 0 A 53 125 68 0 A vk B 030 18
B30 Y50 YCHT 100 WL 52 8 45 R kK BLAE 30 Ik
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@ TF-1DF
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: a | 20 . 0
| B 0
0.1 o 827 o o
' . v a
NI =ss o
2 = ) A
174 =17 52! A

o N I\
ACCur@l ACCur@ ACCur@10
(e) Eclipse UT

MA

jge}
=
=
©

& 5

AATUH T

XS Aspect] W H S2 8 45 R#EAT 40 HT. 5
TF-IDF, LDA, Word Embedding #l TF-IDF +
Word Embedding A8t . F AT & 8L 2 H ¥ L0552
(D #E Accuracy@1 |40 5 #25 101. 6% ,463. 2% .
159. 3% 1 87. 7% ; (2) #E Accuracy@5 |+ 4y 932 5
18.4% . 184. 7% ,132. 2% Fl 15. 0% » #£ Accuracy@ 10
Er R E 24. 4% .140. 4% ,130. 1% 1 18. 5% . 7
MAP | 4 9 #2 % 67.1%., 240.8% . 285.9% i
61.0%, 7 MRR I 4 5l & & 62.1%. 254.8%,
315. 0% Fi1 57. 2%.

B & 5 AT BR Aspect] IUH LLAMEY 5 ASTTH
FONE DU A EE AL RPAS SO 4 s o 1 2 B AR AR5
%A TF-IDF,LDA ,Word Embedding #1 TF-IDF+

F TF-IDF, LDA. Word Embedding #1 TF-IDF +
Word Embedding 953 Ml & T £ H b5 i 46 19 52
5 NSGA-IL AT R L SR A5 R A 5 k.
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R R LR LR LR TR R TR
2

RRRRSRIRIRRRaNN
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SN
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N LDA(20)
EWE

0.6 1 7
@ TF-1DF g
0.5 B TF-IDF+WE | g 7
ONSGA-I1 o
0.4 : g
03} o 0
01} . g
0 I NEZ - =
ACCur@10  MAP MRR
(d) SWT
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NLDA(10)
EWE
TF-1IDF
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ONSGA-I1
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0.4r7
0.3r1
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(e) Tomcat

%2 H¥r NSGA-11 B M HArE P TF-IDF.LDA . WE.TF-IDF+WE 7£ Aspect] . Birt,JDT.SWT, Tomcat, Eclipse Ul

Word Embedding 5 40 bt - ZE PF 41 38 FF Accuracy
@1.Accuracy@5, Accuracy@10, MAP 1 MRR -
AT B A
4.3.2 RQ2 KySLHn 453

1A RQ2 L FRATR A SC b 4 /Y 2 H AR
DA NSGA-TT i 77 A B4k b i 5 7 i f 2 48
A B 7 R L SR B i 5 T 1 R AT B

(1) NextBug. NextBug " {8 T 1 i {5 5 A
R Ny AL B ) A 1 B iR g OF & ¥ I
DR P I B A A B AR D R — S R i B S BBk
BB BR R GE R g A FH R 4144 1 e B 41 4 5 1 4
WO o B FE RS 0 TR AR KA LEE L %
(B AR A8 B (B R /N XS g 7 AL R B 41 7 .



10 4] BEM M. BT 2 HARIEALST % NSGA-TLHE 7 AR ) sk B it o 2185

TESLE TP XT3 T 2 H ARt fb 5 1k NSGA-TT &
A NextBug 16 3 ih 1 8 vk g 47 % 1 . 52 56 2%
WE 6 s, S2E 45 R 3 B AR SC T Ik X R A 35 AR

0.6

& NextBug
0.5 E Yang
O \ISLIA 11

ACCur@l  ACCur@  ACCur@10
(a) Aspect]
0.7

& NextBug
0.6 {2 Yang
O \ISLIA 11

AT

ACCr@l ACCar@  ACCar@l0

MRR
(c) JDT
0.6
7 NextBug ]
0.5 & Yang
o \ISL:A 11
041 '

Y

= 727
“Cur@] A(,(,ur@‘3 ACCur@10

(e) Eclipse UT

0
Al

("

Accuracy@1 ,MAP MRR #2& & W] i : NSGA-11 &
o NextBug fE 6 31 H H Accuracy@1,MAP F
MRR 435I 5E 232 55 99. 7% .64. 8% F1 60. 7%.

0.50 D
415 || @ NextBug —

045 E Yang

0.40 D\ISLA 11

0.35 1

0.30
0.25
0.20
0.15

0.101
0.05
0

ACCur@l  ACCur@ ACCur@l0  MAP MRR
(b) Birt

0.7

NextBug M
0.6 | E Yang

0.5
0.4+

11!

ACCur@  ACCur@  ACCur@l0

(d) SWT

0.7

NextBug
0.6 {2 Yang
ONSGA-TII

0.5¢
0.4r
0.3

2
o
o
% Z=
ACCur@l ACCur@ AC ( ur@10

(f) Tomcat

0.2

0.1

> AR

B 6 Z HFFEALE P NSGA-TT 24 3: f1 H 7T & 4 77 ¥ NextBug. Yang #£ Aspect] .Birt. JDT.SWT. Eclipse UI, Tomcat 75 >

H b 3EA7 5 L

(2) Yang. Yang % A" 38 3 b Br 42t 1) O v 45
A5 i 3 T TE-IDF B {5 B & R £ A fl Word
Embedding £ , 3 H 2 & 6k i 09 45 20 F0 4 38 L 18
AR S B ARG B L AT £
H AR AL 3 NSGA-IT B35 Ml Yang & 3CH &
e TR B . S 2 A E 6 B, NSGA-IL 55 7%
I Yang By 7 iE7E 6 W H b Accuracy @ 1,
MAP I MRR 43 %] F # # 5 125.5%.67. 7% #i
62.75%.
4.3.3  FEHHr

it 1 i [ i 45 Bug 3995907, HopR 1 {E B
A “Bad generics signature generated”, H.# 4 i 1A

HH

= H “We were using Aspect] version 1. 7.1 and
got hit by this bug today. During investigation we

have found that the problem does not occur with
Aspect] versions 1.6.6—1.6.8 but it resurfaces

with version 1. 6.9 and can be reproduced all the

way up to the current version 1. 7. 1=+ % HFx 8
AR B B R E 5 A PR (O3] 245 1R AF

IR L AR Ja R A SO 2 AR AL 515 NSGA-
IT 5 HAfE 2 AR B B R 45 R ARSC 2.3 WRF 44
A% 1 Bug 399590 1 AH L1 Sk B 4 1 3 vk FU s 4
“124999,39626,423257,148409,124 654,203 367,
55134,91719”. &b N T £, kK BiX 8 iy sl B 4
4 F1 Bug 399590 J& ALY, #F )& 5¢ F Java i —A>
AR o Y e 12 R & Y ) A

@ http://bugs. eclipse. org/bugs/show_bug. cgi?id=399590
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XF T Bug 399590, 5% ] NextBug J5 Bk HEFE AH )
BB A 1 T 10 03 B G 4R 1D 54300
“423257,33474,124 999,153 845,84 333,148409, 1
24654,100260,49 743,203 367", % 3oF 1 5 i B4 42
XFH DL e N T A, B H p oA 4 B G s
“423257,124999,203 367,148 409 FI 25 11 G [ 41 45
Bug 399590 &AL . HUERT RN 40 %0 ;R Yang
JIT 4 7 4 A E AR LR B A 45 L 1 R R ET 10y Bk B
245 1D B 4> 571318 397,36 564,46 298,423 257,
124654,129298,100260,39626,122248,55134”, %%
AR L RN TH A A E AP 3
0y ik fE 4R 1539 626, 124 654, 55 134”7 F1 £ 1) Bk [ 4
5 Bug 399590 J& AR . F k6 %6 3006 5 RHAIA
S5 %5 Bug 399590 HEEAHARLER G i 15 o 51 32 v X g
(4 IDE 4124999 ,423257,124 654 ,153845,203367”
HEF2 BN FRASE g 5, 28 b R KL o B 4 ) L DA B
TH A, RIA 4 D SBEi i 124 999,423257,124
654,203 367”7 F1 Bug 399590 # o, H Ui i K K
80%.

T3 AN AR A A SO 2 H AR A
VL NSGA-TT HEFE AR LB A R 2 F & N L5 o 2
5 0y iy s Gk B 4 5 R ] NextBug J5 % F1 Yang
WICH 7 T AT 10 43 g sk i e -

4.4 it g
4.4.1 SCEGHBE

AL AL B PR R Inter (R) Core('TM) 17-4790 )\
AL PR TR 3. 6 GHz, W17y 8 GB.IRE RGN
64 7 Windows 7.

40402 38 NAE BREOR A B

ARSI TF-IDF il Word Embedding J5 ¥ #f
TEEAD IR IR 2 BRIk 1 B AR R 2%
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This paper proposes a recommendation method for similar
bug reports based on a multi-targets optimization algorithm
(NSGA-ID , and the number of recommendations is as small
as possible, with the maximum similarities among bug
reports. Therefore, based on the abstract and descriptions of
bug reports, this paper uses the VSM and Word Embedding
models to find out the similar bugs in the history reports,
together with the multi-targets optimization algorithm based
on NSGA-II, in order to ensure the recommended number of

similar bug reports is minimum.





