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Review on Cross—project Software Defects Prediction Methods
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2. Key Laboratory of Data Security, Xinjiang Normal University , Urumgi 830054 , China)

Abstract ; Software defect prediction is an important way to improve the software testing efficiency and ensure software reliability , which
has become a research hotspot in the field of empirical software engineering. In software engineering, the software development process or
technology platform may change at any time. Especially when a new project is started or an old project is redeveloped, the traditional
within—project software defect prediction method cannot meet the practical needs. Cross—project software defect prediction that using the
cross—project labeled data and transfer learning technology can effectively solve the shortcomings of traditional method, which has
attracted great attention of scholars at home and abroad,and produced a series of research findings. Firstly,the key problems of cross—
project software defect prediction methods are summarized. Then, according to the technical characteristics of transfer learning, the
existing methods are divided into two types, i. e. , the methods based on attribute characteristics and the methods based on software
module instances, and the characteristics and shortcomings of common methods are analyzed and compared. Finally, the future

development direction of cross—project software defect prediction is discussed.

Key words : cross—project defects prediction ; transfer learning ; software attribute characteristics ;software module instance ;model training

51 & B

Vol.30 No.3
2020

B TSI PE MRS A S 2% B 1) 45 389, 45 1)
Je KA R G A ) 5 B, B e is A7 g R b —
BT RE S BU G A, A 2 2 Swmm | 5
BURAF R AARAR R R G A A AR BRI . i
AR 5 T B A X B 22 8 v AT REAF L B O A B

R AT AT HE , ol AR R s S ARG X
S vy BF AR A8 o MR IR B0 AT AR 1 B

Krim B EA:2019-05-03 &= B H3:2019-09-09

BB o T A R TR R R AR R Y T
SR R AR T | X H AR R S A AR B
St b 7™ R o AR 1Y) o A S A T R
WAL T HARIE 09 D7 52 808 | SR AL LA 2

S BAK R AR AT AR A FAR A T ROR ) HAE
AR B AU S92 B RO P o, BEREAT T A4 A R AR S

BT A BT 3 BEA 8 A B g s R i EL

[ 4% H AR B [ :2019-12-05

E£ WA 5 AR X EREHIF TR H (XIEDU2017S031 ) 5 58 86 Ui v K24 B0 40 4 115 SE 98 S AR I8 ( XINUSYS102017B05 )
EEE .2 B1983-) , B, Y, 1+, CCF £ 51(20976G) , BIF5E )5 1] R SEiE 1k T 42,
[ & tH AR bk - hitp : //kns. cnki. net/kems/detail/61. 1450. TP. 20191205. 1104. 018. html



o3 1 Z

B3 A L 5 T 1 BB T DT I T S 2 i - 99 -

BT R RN B . AR E A R EER AR R 4L
SRl A 50 B 7 L3R 190 b 23 O (ELAS T 85 7 0t
I T #5777 R PR TR R, JC kR R G 2 ) 3
BAIZBR

AL A A AT LSR5 H bs AR G 1 2 il
SRR 3E T bR A Dy s B SR A O
T I o ) BORSE LS IO H B SRBE T 2 L
IR BT R 22— A CWFIE N RTT R T K
TAE A Iy s 2 BE 1 B ke i P B A A A e, SO
XHZ AT S T TS SCRR A T 23 B SE XA SR B
WHEAT AR E RS T HR TR 25 S R
SRJE X A ORI FE L JRDEAT 0 2803k s S XA 5T
FEAE B[] R LA B AR AT T AR HEAT e B 5 i J % 42 3¢
PEAT R,

1 HEXHRES
1.1 ERFERBET

R B TR 2 S MR TR 1) B — 1 BR 45
Sk, 38 3 X D s AR e B B AT R R S ST AL
i > F AR FR Atk TN AR L S H AR S G
HIFA S o LT AL 27 > b A St T A 78 ) iy 2
SR BRA I B 55 200 P 0 e P 2 ) A A R oG
3, R IRIX O Z A O B R R 1 — A H AR
IRAT BIF 5 SRR A a2 Sl 573 00 A A6 i 8 ) %) B
AT LAY g AR RS A2 4% B o | T o) %o % B o LA %
TR RREE RS SCHRLS ] 48 25 Fheag DL i 2 4t e
Xof P A A1 T 0 T R s A Ak ), R A e
I 2 2] Bk

Bl 5 LR > BRI & RN AL G B 4 )
A VR NZR DUIHS0T DR SR BEATL AR AR | Pl 25 09 2 I 4R
T A A P R A A T A AR | 4% P R AR AR [ 1Y)
N FH PR R S S T BAR A TN RE ) L AT SRR AT
o A B TR0 e (A [ A T IR AR ST, T
KR A AT AR AR R ] RS R i T A
ARNE A P RN B 7 S B B AR TE AR I A
AT T I W sk W B R AR A 2 o O X TS
R 10 TRF R FH 19 35 07 (o {1 Ao 30 7 7 12 S5 B W v
TR ARG, SCER] 11 ] 48 LT LDS Sk ik g
BORIR T o AR GEAL A 2 2] H AR AL AR AL fif
A AR YN LB 5 I EL A AR ] R AE 2 ] R4
P43, T LABRA BF 5% Hh G A A8 1) PF- 3 o R 2R T H
BRIt H BE A HEAE A R J5 2R FH A8 SCEIE i 7 oA
HAER R A3 M AUC 4548 b L SRR (1 56 1E A1
HeAs

SRR AR S e v | 5 SR A7 e g 000 119 11
AERFIT K30 H A AR TR R H — A

S FUA /D 0 D3 s B ek A R A A B
FEEIRM A2 T T TSk S0 e e i 2
FEEAESE , B2 T 2005 49 PROMISE 41 {4F T 72 il
DA AR RS 12> JE A S 350 B 1 S A A 3
Ho FREATH R FHARW T ORS00
5k BE A 114 AR 2 ] 0 3 AT AN [R] SR FH AR G bl g 2% )
B E A A B T o TR A TG 1 AR A AR A T
MR

1.2 EBEI

HRAE NIPS 7 2005 4F X F8 24 > iy S, H H s
S MARARUEUAS [] 4 450480 L 92 1647 AR B S 78, T 1
AL GERLAR 25 2T 788 B RFAE 23 [R]F1 3 A AR AL i 75 28
Bref IR R R R IR AR S SE T R Si AL
i 2 LE R AR B SR GRS A A 1k ST 7]
SYAT RMERE , SEBL T H bR A0 ke = )11 25 AR B e ) A
Mg, IRk, TR AE S HRKAS T2 1Y BIE 5 R
Kt

R E 2 s D W LAERR R D = |y,
P(X) | oy SARIEZS ], P(X) SO R Y 34 A2
O, X = {xy 2,00, € xox, S ALY JE A
)t 2 AR RN T = 1Y, /()| Y B
2] fC) R RE, TR RS D, #
D, EFH T # T nf D T PA AR
BRI D, 1925 2] Rz A bERE  Horh D, FR TR 4K,
D, Frm ARSI, T F T, 4353678 D, Fl D, X R ()2
MES . AR TR AT R EE ), D, R R
BE BRI RO, T D, oA BCE R D bR R
W, T IS B | W] LA R AR A N S 48]
TR i T RE AR 0 AR i A
FENEAE 8 (1 7 AR AU R 55 AR ST 43 A i
T ARG R AL G 2 2 I SRR 5 DL ) Ry
fEE R 5354 TPLSA'™ MMDE'"® fil TCA'" % ffii
SR T % 7 1 SR AR YR AT R (51 X6 T s A ) iR
JETE OB A I 2585000 FH 1 B b 00 A 7 1) g ke o AL
(52 1) 3T 7% 55 1 A7 TrBagg'™ Hl TrAdaBoost'”' 45
Ak,

H AT R4 ) BER 2l )12 1o 7E 45 i 5 4505
2RSS o AN SCAS b B RO AN T e R
A0TSR ST I SR P T 45, B T AR
> B BRA B TN 5 B A 2 figp o s T 2 AP ke 93
AR Fry 4RU0RGE 7 [m) R, A AR B B o > D, =
D, AT =T 0F  AHEGMHLE AT M, 4 D, # D,
B, FoR UEITH A E BRI E FA BB R 23 RN TR 4n
KRR FF K L F CHABE RN X, # X, 8 P(X) #
P(X) o X¥T T # T, WFR GG TTNAT 55 A 6], 5
UL P BRAP o 00 AT 55 435 00000 A5 R 2 5 77 FE S5 B



- 100 - HEMBARS R R

%30 &

4 10 B e )™ EE AR A RS I AR AR
B T b, B O 2 AR S AR T, = T, (HABUER
FHIEATANTE L, BI D, #= D, 81600, Wtk A E A AR
TERCH T F A s v 2 ) B0 T A 2 R
T B AR 2 ) ke B A AN [R] 1) H A T o S B sk
B A T

2 EFEREIR BT B EERE TN T %
2.1 BTN B RGBT A 2R E R i) &

B AL AR 7 — i BRI FR bR T 24 111 2550
o AR B 1B 43 A A AR B S SO A AR
e A AR R AR R A AN ] 40 ek K54 ] ) 0 4
REHARKZE S 76 R AL L34 > D5 i Al
A g FRLIASE 7R | 388 5 {138 DI 500k ARt £k
WM B 20 A o il R4 {x, v, | IRAVER S
34T P(X,Y) =P(Y1 X)P(X) SRJG 8 H b o) 5

R AR (Y1 X) FTH, T SE %A
(I i — B 5T T o b 5 ) BE 1910 3k 45 30 3F P(y

| x,,) o VERBEUFIBARIZIR P(YI X) REET P(Y
| X) o] LLE S 2R de bR b AT, AR R
WAEART , AR SR80 30 A A5 >k 1A ) B 1
WUH, 23 B THRAEZS [ 5345 P(X) B G HE 3R %5

P(X,Y) WARFSME] P(Y 1 X) |, S H0h 5 Fi v g
TR

TEHPE TR AN H AR AR L T SCaR B,
WIS kR TP o 05 BRI PR A R, S8
S A R R 23 L3 AR T BV 991 D 4
B ] 7 B A 2 ek 4] R 12
ABAEIT B 622 A2 ST BRI IR B (B 25 5 %
W] UAT 3. 4% 920 7T LA 3145 e S BHAEL 0 0000 45
HE— A5 B T P I 1 A A R 1 A ) P
e, TR L BB T PR 5% S AN E
ST LR AT R 1 Ak 0 i 0 7 AR fr 44
TFE RS 33 B R S BT F 1 P b T 0
BB, T IR B2 3 (R0 A B9 S
MR R 170 43 R R S P e s
BIERS BT KHEAT 4058

YRIH A . QIR

[wum:>7
il

Tiikb FE 45
«wmmu{‘ﬁ@@}

B 1 308 69558 mAe

AT

HFrmiH
BAFE

BRI

2.2 ETFHAITHAEDERERMETN TG E

IRAG 53 SCHRE L) E 5 o Tt A5 5 psffeff %) 14
R B B S 1 T LAy Sy A B S P AT R o
JEREMEWZE, T SE B I H A B B I AT AT
FPR TR TR AL 1 5 I 3 R i T vk
L B AR o X R Sk o S TR P AR T A A R
AL R (A5 I 5 AT H BRI E FE R UEAS B ik B
BRI % (] B B 0 A1 e AR AL, SR 05 R A% ¢
F14) 2 > SR ) g U S TR | S 300 B T g e Y
R X B3t R AE A Ah 3 7 2O [R] BA AF 5 Sk b 4
E1 A 3 AT A 9 A R AR S 5 R AR 2 e R AIE B S
=,
2.2.1 A THIERFHEST X

FETHRHERE PR R o2 e i B 5 B Arsi H
BRA R B 50 1) B /N RRAE 14 IR AIE - AR AE DR TIE TR
Tt R E ARITE B R R 4 (] (A 53 A —
3, DTS2 B0 404 ke oy T U A A0 3 7%, SCHR[ 24 ] 7
S g v g % AR e 0y R A (AR A BB AR E 1Y
“HARIBYEFE IS R HTANR DUt $ R 2 4 ] I 45k
oy B T (14 S o Y ASE R G2 A TR A ] 37 A8 AR
FEl (IR T 70% ) N, SEB T AU fiE 5 A8 A A 4t
A )-8

FE TR B I VA RS T IR EH A E BRI E 2
{5t B S SR PR ) 110 Ji P e A 2R (L0 o 54 0
ARG . P R R AL b e PR 1Y i
B, T DA R A T R AR, TR R S
FERY IS (1 A BRI H A1 H AR H Bl A7 78 TE
1) JEME 42 1B M B2 W AR A ke o 25 AT Ak B o B
JEYEREREA 48 2 5 AHIZOy AR S R I
B BR s 1 L ER T BT AR Y i kAR R A A
He By R FEAE A AR A R 78 58 B HI o — o 23 3R A
HA R PERE
2.2.2 A TFHiEs e TG K

FE TR 5% 5 iR S 5 A o IR H 5 H
BRI B BB A B e 50 TR R e AR A AR g A 125
B B3 BRI 23 A AR U SE BB R 2 RS . HE
PEATREAE S s AR 4l A R Ol AT DL RO R0t H 5% H
BRI S FE R 8 PR AR AT e 4, ] DLXT PR
BIHEAT e

SCHR[25 ] 42 i SR s e B2 A 1 7 XSS A
A P18 5 g 5 A 5 000 5 AR 0, AN [ 3
1) A Ja e 3 e 0 AN [ 3 e e 1 Kol s ot
H A E bR A e e B (R AR RUK R S5 R R
BT DA 850 o TOUIASE TR0 A v SR R TR R Tk
SORVETIH A E AR H B AU L, 12 SCERTE B
FE S I35 H R AR S D IR T AR XA



o3 1 Z

B3 A L 5 T 1 BB T DT I T S 2 i - 101 -

1M SCHk [ 26 ] D VR 3 H A H R B3 8 5o e vy
TSI HHEAT X B8 ke, At EC U i IR AL, 6 2 4k 1% ]
FBREE R B AT, 45 R 2R W AT DA 5 10 H AR
B TN T AR A A ) TN 25 2

FE TR e AR R S 5 3 TR H A H
BRIyt B 3 B Ja 1 2L, 15 T P BBCM 0 el 22 S R
A L T LR A P20 3 i P s SOk v 2R A
IR & 2L 2R AN [) 3 [ 8 kAT S 3, Y 5 0 5 R
St B SR 3 A 2 S ORI Ja PR AR A e 4 o B8 3 A
BB A R BRI 7 A TR0 H A E AR H
A 53 A 25 SR BB L
2.2.3 A THIERgeEAS G x

FETRAIE W BT A% 7 SR AR IR H A H AR5
H B e e 5 S A R AT 2 () B S 38 B — Y AR AT
23] PRI FERRIE ZS ()R, P50 B A EH bRt 5 9 20
O3 A B I SRS T 200 TR A5 TR 5L B I H ) R
PFBRBE PN BRI RS . 10 2 5 AR IE PR RN R AR % 46
J5 5 B DX IAE T WS 5 380 A 2 AR A RRAE 25 )

SCHR[27 42 0 3 T2 L5 40 B TCA+11) 5 75 H
B WM AL R TCA 248 78 R IFEUE 22 7 19 2y
AT ARAF IR H A0 H AR50 B R RRAE A Ak S
PRI, 3 1 12 R BSCRE B85 T I A B S B 0 T 1 AR 5
[ SCIRE R RS . FESE o Tk S A e MR U
1 AN [R] ) A58 28 M R 09 52 e, £ it TCA + 35 8L H 3l 1
FACEE AR s TR A e . SCHR[ 28 1K
P I A e s TR L S A% IR UE XAk o — AR I
B RS2 1 IE 2 AR e A £t )= >R PCA i#E AT
R 425 20 0T B VS TERRAIE 23 (8], DT SE BB AL AT 5

T RFE BT ) 5 s P TR E A E AR
BRS8N [ i 2 S A KT 11
T o IZTT IR BN S AR AR A g b VA (8 P A0 it
B ., AU IR B A B A5 200 5 40 S b 200 e it
Je WA AE B WS R A 4 A PR
2.3 ETEATHEEDTE KA TN 7 %

TERR A T v A S 30 T 1Y) R AR I BT
AT DA [R] R BE 2 U A T Sk B, Ny i B o 2K
Bt AL FE R RISCIR BE B A, SCHORE R Bl e Kl
HA B2 1 AR BT AR O AR ASE B S 5] TSI 43 i
H Ak B TN 7 3 SR R RS R S 451 22 e 0t
B AT AL PRSI T RS AR X R AR S A1)
4 BTy AN ] B B9 SCHR b 4 R Y 5 s mT LA
YRR SAIERE | S GIAE AN Ry F AR A =,
2.3.1 AT EpkFaEs7k

TSR PR T AR AR H ARI H B AR
S B R AR AR H b B 1 B AR T S0 A RS Y
Bl , SCBLES T H B AL RS . ORI H B T

RS A8 1) o b DR G e R () TR0 M R, AR T
TR 4 /0 W AS R 58 43 B e H BR 350 H 9 B B 4
fiE, 25 5 S BN AR AR, AR ARG AR AH 5 A AR
SRR 2B 2 T B B IR R R

SCHR[29 ] 42 1Y Burak 24826475 46, % T H bR
H ep B B> B A5 B S 4914l KN 330325 DA 2 A TR
H 0 h 5485 L 0 (0 2 T AT S 4 B H A
H AR . 2SR 5256 (U B AR5t 3 4k
PRSI 5 | S PR 00 E S 48] A B B T A DR TR
T H B . 2 B AR E B TR E
P b, P B EdE a7 AR A 2 0015 B RVRFAEASAH AL
RS2 T BEAD & XSS RN 24T TR B . BE X% 1]
FESCHR[ 30 ] $2 H Peters K4 26 45 07 1, >R FHUR T H %%
P T B AR H 5 H T 4B A S K e S
HARITT H $5c 0 A 5 35T S 461 s A I 2 8k 4, I
G5BT Burak J7 ik, %07 A ASURAET H &
1) RSB Be > H AR 1 H B 80 i o mT DL SRAR A AT
(R TIEIN P R o EIX PR SCHR A AR 1A 2 S % T4 8
(B IR I H B8 B AR50 B ) R AR S 1
R, B G R SR 2 A T ] R AR RO i E
WA 75 JEAE B R AR A AT

SCHR[ 31 ] 42 1 7705 700 H B e F0 s, G SR mT DL 7S
Sy FIFRIEIE A E AR Z )47 7E 18 53 A FEAEAH OC
P, B RIS 56 1R 38 3 U5 350 H $E i e T
DR B 42 m A AL A PERE . A I SOk [ 32 ] 42 1 AR
it 53 A0 FEAE AR S Y 3T E5cals o i B AR I E A 25
BlE . 2 OSCHRTE S5 b I H $ i 28 CHRRAE B
Pk, S8 5 8 ot R 2y Oy =T R 2 A I B B R Al
SR AR U] U RCEE S B A g 0 52, (H i T
NI E B 22 04 T R e R 23 5 ) AR S I AR R
S B DL S BT BB ZE AP M AR PR AT AR AR, A
W53 B R A e Ak N 2 U 85 rh S 4R e L%k
PR R T, A STk [ 33 ] FH 38t 45 5307k S 3 e (LA 7R
IR R FE , SR 5 R A ity Jr 20k R A 35 e
IR TR R ARR
2.3.2 AT RISk

F T SLIAUA B 5 R R AR R R I E A
BB AT rh B B R S5 X6 H AR AR Y (4 4 FHAS [6] 43 e AL
B, R J5 561 53 43 B AU ) B8 S AR R (9 32 45 | 7
IUA W5 SCHR b — R FHAUE T3 9 77 =X

SCHR[34 ]38 AT A% D3y TNB 07k T A
T AR B SIS, S SR E BRI E R Bk
B 10 A0 A RRAIE SR X U500 B0l v i) R
BRG] 55 B ARI H B FEAEHEAT Lo, T A 5
FIITETHSE AN S AR, SR F AL B I 2R B8040 44
AR 27 R PE A T R T IR E b A R



- 102 - HEMBARS R R

%30 &

B B, T H R 25— B AR H Bl 1
ATRHE , BEAR T 5 S f51) Ll 35 35 5 v s B3 s R Y )
R SRR BN TR A2 2 B R 5 O B R G AR, AR
JESERT H bR B AE BB IR B D, 2R LAY IR AT SOk
[35 ] 45 AR RS ) TrAdaBoost 87 S IR AU T 32 |
INELES T BB A T (4 28 00 A A1 L KA [
RN 227, 456 L6 F TrAdaBoost AL 8
& AdaC2 FIEIHL, HARE IR % B2 T A %
S ABAERH TP R R T TR AR T
SERHRAT

2.3.3 ATAHBAGIEB &

BT S5 e RN S AL (4 T D7 A S il 5 4o
PR35 A E BRI RS S 51 g Ak 35D i ) el e 2%
BIA AR B IEB B R GER EAR T A DF ST IR
TE S IUERA BT RS B N, 1% B T e/ NI ER EE
SRR TR AR A B I A% 7 1 R AR R
PRARIVERE BRI H AR B 73 Sy 2 AR R R i
VEPEAR I AT H HCHE # 2 Jy RAAY  AR R ik 2
JR A AR S S T 7 ke o T

PUNENP R SRS RSN E R INER T |
ARSI ST | LA Ay BN 3 6 84 O 4 S Jmy T A6
Y 25 SR WT3E Ao Jry E 4SS AR ST 0 A S0 1 R AL T4
JRfR Y SCHR[ 37 UL IRAS T [R)RE R 45 28 2 SCHR 38
AP Y 92 A Kt b S BRI H Y SR 2, 3%
HH B T AR DL SR SN R A AR 000 o TR 0 H A
T H EiE A (A WFIT i R AR SR AR A 1Y
FMEREEAL T4 R A L B 22 A R A 2 1 R SF- 1
J5 X RIS, AT5 AR AR 42 SRy B 2 1) Ty =052
BB

BT R A 1 5 I O Ty kA T I E B
Sy AR R RN S ARRAE A DU A bl B e H AR 3T H 1 4K
PRBRBARAE , 18 3k 22 A Jmy FRASE AL 5 A7 T 7T LA A B
U PERE o (H % R B R A T e i S0 ) S 2 o
BRI A E AR EE i 5 28 AR S AR
Ik AR SEEN AN B

3 GENARREARMARIERE
3.1 BHERESRERNEER RIS

S TAEAE I B 1 7 1 R R g rh RS Bl 15
A T4 5 B TR R M R R A B T T
93 R 1 7 7 HEA T )1 2R o e e A 52 09
Y53 AR AE 5 RS T | 75 5 T PR 1 A TR I R
TR TSI 5 5 (L B 2 IR 5 1) B, 78 A (5 o o7 3%
S A 60 52 91 B 6 2 4 Ok | 7 7843 % B T 8K
3553 A R E B S5 B0 A e 2 091 i | ik —
AL S B AR R T B L 5 A B S A R g o

A LASE A FUARIIUE RS i e T R 46 52 S BT
IMRCIE RIARTE T A ROR T, aT LUA R0 i S B A
D7 AR oy i W AU B )
3.2 BT B R ER PG T AR B BT A

BUAT W5 SCHIRAT 15 19T F AR ke 4 T 28 ) A7
AR R PR 5 A IR F S5 AL 58 B PP 15 4
SCHIR[ 39 ] 47 Hh x5 200 1 e o 93000 7 D7 2 41K )
YA 3 X I AN B i DR It RE AR 30 5 A £
F o AR BYRIRZE R B X6 A e I 5000 52 B v,
TS TR R A A A5 5 Y P 087, S0 Qe A R A
L BT R AR B R R R S A 1 T 1 ) TN A 7Y
P T R SRS (B TPA , Xof 32 ] R gt — 2D TR A
I .
3.3 BIIERGREHELZENE

RS BRI 1 50408 BIK 51y 14 0 ke o 00 v, 2l
AR IR ERY IR, HATE BN e S A2
NI A R i B B T S B F 5 T L B A e 22
AIBFFE B AR ATT H O RAEAL BRSO BT SR K . T
X R AR AT A 25 L SV O R R 5 — B ke
IE i 1 P o S LI IO ) AP R o Al 0 A Y
PRI BB
3.4 EDIBIHHERIEIRA AR,

BUA W5 R S B I H BB ) H 2
T XA RV A FASE R AT S A5 77 A B B B i 2 A )
T, SR RE A C A IR H Bk B ot b ) LA
A AR AT B RO AT A AR PRI AT
ATRRAG IR T S BRI S S B, AN (R AT LS A 2%
Mo P EL AR SR B 22 U B T EL T L B R i
PR AR AS SR, b J0PF TR A 52 B B A B2

X,

4 Z5RIE

P I B A e s TOUI A R B R SRR T AR 4
BARTIE Ty, R FIERS A > HOR S I H 4 Tl
A DA S A ARRABE TR g S AR | BT 2 g A 3t o
PRI T d . SCrp o B A T R B s 8 ik
AT LR IT 48 th T AR AR R LR SR i 52
JrTa), Ry e B IR E R AR A e g TN 5 5 0 4 A
THIB MM AS %

SE Ak

[1] SELIYA N, KHOSHGOFTAAR T M, HULSE J V. Predicting
faults in high assurance software[ C]//2010 IEEE 12th inter-
national symposium on high assurance systems engineering.
San Jose,CA;1IEEE,2010.26-34.

[2] TIAN J. Software quality engineering: testing, quality assur-



3

o OBAF ST H AR BRSBTSk

- 103 -

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ance ,and quantifiable improvement[ M]. [s. 1. ] :John Wiley &
Sons,2005.

MENZIES T,MILTON Z,TURHAN B, et al. Defect prediction
from static code features; current results, limitations, new ap-
proaches[ J]. Automated Software Engineering,2010,17(4) .
375-407.

ZIMMERMANN T,NAGAPPAN N,GALL H,et al. Cross—pro-
ject defect prediction :a large scale experiment on data vs. do-
main vs. process| C]//Proceedings of the 7th joint meeting of
the European software engineering conference and the ACM
SIGSOFT symposium on the foundations of software engineer-
ing. New York:ACM,2009:91-100.

MENZIES T, GREENWALD J, FRANK A. Data mining static
code attributes to learn defect predictors[ J]. IEEE Transac-
tions on Software Engineering,2007,33(1) :2-13.

HALL T,BEECHAM S,BOWES D, et al. A systematic litera-
ture review on fault prediction performance in software engi-
neering [ J ]. IEEE Transactions on Software Engineering,
2012,38(6) :1276-1304.

% B e KSR B sG] AL
H,2014,34(8) :2291-2294.

2B BGERER, N S AU BRI Y B e
WP LT] A HUR A S HRE,2014,8(12) :1442-1451.
ARISHOLM E,BRIAND L C,JOHANNESSEN E B. A system-
atic and comprehensive investigation of methods to build and
evaluate fault prediction models[ J]. Journal of Systems and
Software ,2010,83(1) :2-17.

CATAL C,DIRI B. A fault detection strategy for software pro-
jects[ J]. Tehnicki Vjesnik—Technical Gazette,2013,20(1) .
1-7.

CATAL C. A comparison of semi—supervised classification ap-
proaches for software defect prediction[ J]. Journal of Intelli-
gent Systems,2014,23(1) :75-82.

MENZIES T, CAGLAYAN B, KOCAGUNELI E, et al. The
promise repository of empirical software engineering data[ DB/
OL].2012-06-15. http://promisedata. googlecode. com.
PAN S J, YANG Q. A survey on transfer learning[ J]. IEEE
Transactions on Knowledge and Data Engineering, 2010, 22
(10) :1345-1359.

SHI Y, LAN Z, LIU W, et al. Extending semi - supervised
learning methods for inductive transfer learning [ C ]//2009
ninth IEEE international conference on data mining. Miami,
FL.1EEE,2009 :483-492.

PAN S J,KWOK J T, YANG Q. Transfer learning via dimen-
sionality reduction [ C ]//Proceedings of the twenty — third
AAAI conference on artificial intelligence. Chicago; AAAI
Press,2008 ;677-682

XUE G,DAI W,YANG Q,et al. Topic—bridged PLSA for cross—
domain text classification[ C]//Proceedings of the 31st annual
international ACM SIGIR conference on research and develop-

ment in information retrieval. New York: ACM, 2008 ; 627 —

[19]

(22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

634.
PAN S J, TSANG I W,KWOK J T, et al. Domain adaptation
via transfer component analysis [ J]. IEEE Transactions on
Neural Networks,2011,22(2) :199-210.
KAMISHIMA T,HAMASAKI M, AKAHO S. TrBagg:a simple
transfer learning method and its application to personalization
in collaborative tagging[ C]//2009 ninth IEEE international
conference on data mining. Miami, FL;IEEE ;2009 :219-228.
DAI W,YANG Q,XUE G, et al. Boosting for transfer learning
[ C]//Proceedings of the 24th international conference on ma-
chine learning. New York; ACM,2007 ;193-200.
AR, 2 F ) W, TR E I TR R ()] Bk
2F4R,2015,26(1) :26-39.
QUIONERO-CANDELA J,SUGIYAMA M,SCHWAIGHOFER
A et al. Dataset shift in machine learning[ M ]. [s. 1. ] : MIT
Press,2009.
TURHAN B. On the dataset shift problem in software engineer-
ing prediction models [ J]. Empirical Software Engineering,
2012,17(1) :62-74.
WAHYUDIN D,RAMLER R,BIFFL S. A framework for defect
prediction in specific software project contexts[ C]//Proceed-
ings of the third IFIP TC 2 central and east European confer-
ence on software engineering techniques. [s. 1. J:[s. n. ],
2008 :261-274.
HE P,LI B,LIU X, et al. An empirical study on software de-
fect prediction with a simplified metric set[ J]. Information
and Software Technology,2015,59:170-190.
WATANABE S, KAIYA H, KAIJIRI K. Adapting a fault pre-
diction model to allow inter languagereuse [ C ]//Proceedings
of international conference on software engineering. [ s. 1. |:
[s.n.],2008.19-24.
CRUZ A E C,0CHIMIZU K. Towards logistic regression mod-
els for predicting fault — prone code across software projects
[ C]//2009 3rd international symposium on empirical software
engineering and measurement. Lake Buena Vista, FL: [EEE,
2009 :460-463.
NAM J,PAN S J,KIM S. Transfer defect learning[ C]//Pro-
ceedings of the 2013 international conference on software en-
gineering. San Francisco, USA:IEEE ,2013:382-391.
M A R, JET I F8 2 > I B S b 000 O 2 B 5
[J]. UG UM R 2422 R B SARE24 R, 2014,39 (3) : 90 -
95.
TURHAN B,MENZIES T,BENER A B, et al. On the relative
value of cross—company and within—company data for defect
prediction[ J ]. Empirical Software Engineering,2009,14(5) .
540-578.
PETERS F, MENZIES T, MARCUS A. Better cross company
defect prediction[ C]//2013 10th working conference on min-
ing software repositories ( MSR). San Francisco, CA; IEEE,
2013 :409-418.

(TF#% 121 W)



