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Abstract: Software engineers always find the state of some defects can influence the detecting rate of other
defects. These defects are correlated defects. This paper gives the definition of correlated software defects, gets
some property of correlated defects by experiment, and then proposes an approach named testing approach with
defects replacement, to detect correlated defects. It also analyzes the capability and efficiency of the approach by
experiment. The data show that the approach is efficient to detect correlated software defects.

Key words:  software testing; failure correlation; correlated software defect; random testing; defects replacement

W OB BT XRRERE RS m I E, R BT A D T T A3 Bt s FA A M) E 4 T AL AR
T R JRER G 2 R AR IR LB T R e T S B — N R BIE T SRFA 09 XK X & R
th T — B 1430 69 MK kR R B R K BRAR TS, T8 i IR IR AT T SR T4 R A R ) AR AR R IR 4K
&R, 1% T ik A AR B R BR R TS

KR AR IR, R R TR AR A 5K R AR 1 AL 9K B Fa AR =)

hEEHES: TP311 SCHRARIRED: A

AR BN RGP 3 H 2 R, B A TSR G T2 R B AT S e TR SR R A
SR TR = I O 0+ 2 T B - S T 74 e 2% T v = I T 0 7/ S i e 2
# " Halstead #%4 | Jelinski-Moranda # %4 | Littlewood-Verrall ¥EZ | Cai BRI A8 Y 4548 B4 (A6 B % K
A RN 1 AL (a) 2RO A H ST 15 (b) & B [ 37 RTS8 (5% 531 59k S5k g 1 B T ) 2288 S
)s(c) HIBRBRFE I AL P AN S TINHT B b

* Supported by the National Natural Science Foundation of China under Grant No0.60233020 (I¥ 5 [ 28 %} %2 3£ 4>); the Aeronautics
Basic Science Foundation of China under Grant No.01F51025 (ff 2= 3£ fili ) 2% 3 &)
TEFE BN |FA975—), I3 ARG AL, = ZT U BN ST &8 (1983 —), U5, 2 o, = TEWF 5 Gl oy o vy 5
PEVEAl S #A R (1981 —), U3, B 2, 3 SR 5T Uk B0 mT Sk 20 s B8 U (1965 — ), 59, 8 1 il 80852, 2 W sk Ay 0 1 73
BT KA B TR TT(1965 —), 55, 043, 18 - 2E U, 35 SZEAIE 5 400 Ay A T 5 1 T A e A .

© HHEREBAAIGUT http:/ www. jos. org. cn



18 Journal of Software #AFFIR  2005,16(1)

AT DRUE BT R i OPE r S (K 3 2 B TR S & K 2 3R T AR 2 B AR T VA A 3R
Wt L AE AR . A DR R AR IR RS LA A A vy i e T RO e e ok ey v 1 A
AR Rt A R B )

FEIR I FE b AR B, B0 B ) A7 /5 B OB G R Katerina A1 Trivedit 5 IN T R ACCERIOHES, A A
SR MR A P A RN A LT R, B T — i Markov SEFT R L KORT A R ORIk B A T SE L EAT
A Chen 2 N UPHA A PR [E] A5 AN 2 A ELAROT (), ZE S BE A R Y T — 0 i sk Markov i PSS 0, FH ok T30 i
ALK S A LI S A 9 208 Bishop 45 AU H UMY 2 2805 28017 KA e A 1 R 3002 TR 1R DR 656 - O T
DL 3o 355 24 PR 4P e VA T 448 5 A0OK B Mehmet! VIR 5 2k ROC K /43 S 78 o SC B0 3 LT — T Bayesian i {5
ERHIN], DL 5 AT BN 457 LK

fE TREQUS A O A NVE R B 7ok S HRILG, ol L g B A R 2 ) H ot AR O R B AR 4T
) BMS XPUS 4R 436 T JC Ik e b 5 B 0 il 2 ST BRI S Pl SR IBE, B0 H5 5k A RO AR OR 1B L B A ORI L AR DGOk
W SO SR IBOMT B, 3 S T ok 221 i e By B e B 2 1) i B - AR 5 A8 S 2 ) 1) 5 R 24 8 1A il B 2 1)
FEAESETN S AR I, B B B 5 BRI RS SCAF AR SRR, A9t 5 222 1 P o i SR K.

ISR B, AT 2 RE T B R N7 AR SRR IR R E A IX — BL G ik Z YR N ORI 5T, B AT A 2K
280 TRRR YT, 1 912 P Sl 56 ) 520K 0 W SRR 14 Ji AT TR ATIORT - S BB e s th e = A3 2 Ay s 0 5 9.

FRATTIA Ay B G o 1 417 SR B TR AR EL S i B B R AR STt T SR IRk 4 10 2 S, 3 3 — A B S 1 96 E T ik
BEA PR ST 5G 2R 48 HH 17— ke o 8 I ) 00X 7792 P AR S0 W S IBR e 6, O 0 o S 36 0 2 W 17 sl B e 1 7 92 ) i
JIFIRF.

AT 1 g SRR B IR 52 SC3 2 1 70 M QIR R B B P D28 3 45 HH DR IR B3 0 R 00 7 9 ke B e ]
AR5 32 55 4 9 S, 7 A i B 5 T R E D S R S st — D e R R 4 A iR

1 KEXERPERIE X

LA space #AFN 5 space FAEA 36 AN, 13 498 ANIIAR I, 2 — AN 23 DA P SR IR X 5 A2 X space
R TEAT MR R R AT A I, B e 00 A 1) e BEA AR HE Ak A9 W1 space SRRV A Gk B2 5 1~36 5,07
DR IR T 2 5 e o, FL A e A S I, D) LA 575 258 9 i g K P 461 2 e F i 000 R 49 A TGV ik % 2
A B BT PR IR T 5 32 A 0 T 0 A R R 2 ) P B T A R RN B I R B AR B ok T
A B — B I 0K 23 3 35 1) 5 SR R A 06 i AR A

o)A Gy AT R B SR N 2 5 R AR TGV e i A SRR N A 8 36 AN B A FH B ALk 5 ek 3 A T
R, HH IS B AN i 2 R LA 2%(400 IR FE 14T 8 IRANBEMl A 2 5 8P i & B A 5 vl T 2
5B T DAAOR IR, B AR il R 2 5 B B g A B B PRIR S A DG AT DU Sl B T A 70 T DG IR OG 3R, — T A
e S e o A7 A N TG A R AR A fid R 53— B B B 2 T D00 A 1 Ak R B S T T A AR HE e K S —
LB,

e X T — AR S,

() BATEH 0 A | SRR €, i=1,2,...n;

Q)%#%%@%Xﬁ%J&UWWW%LE$%:ﬁLﬁﬁgﬁgﬁﬂﬂgm%

) WHIPIRE N X, A BT x, =1 oAb s #0008 APRE A X, KR x, =1,x, =1, H Al 5360 0;

(4) Y=[x,,x, . x, 1 X [HF [

(5) Ay ={01}", 4, ={0.1}" ;

(6) T ALK AN A i R 2 A S TR AN BE AL IR 3%

(7) B e{01} (0 78 A fE fill & G B 1 2 7R g fl & B B ) 3R o FH B0 6F B8 0 5 e B R R I
1. B = Y py B (X)) S B (X) FoRFATAL T XARZSIN S ¢ S BB IR I GE T, p e FRom XORES I 2

Xedy

© PEBREBALTU bt/ www. jos. org. cn



Th O R IR TS ) — AT T R 19

EX.

TE X e, + e, BT A i T RIE G H T BRE AR AL T AT FRIRAS, A T AT R B AL T 00 DR AR 18 S A il
Ok E VI

EXNTHER X edy B B,(X)=6,(x,) UH i SHkb 5 85 AN GE 5 b sl b 1R Tk,
ﬂ,-(x,)={{)f~ n=l

B (X)) # Bi(X,) TR e, /2 e, MIORIRERIA,IC A e, & e, =1, &R A KIS FLAT FRER i 5B 15 5/ 5 B
S IR AR .

BB (X,)=1HB,(X,) =0 R SCHRREAIIR L A 1 BRI A B,(X,) =0HB,(X ;) =1 EFP KL R
TAIFRZ N 5 2 SRR

£ Bi(X;) =B (X)) e, &e; =0.

B e &e =1=1,.,n) M CHEIZ HAF &I H R, BATS 5 KT8 Th R 725 B Ek i 5 8 5 0
i) .

EHRTHER Xed, H B,(X)=4,) U | SHEEGEEEIL,L,...[, K8, eI Ry —H Gk
e

2 KEXERPEAYIE R

AT 1L LK I IE space PP A SRIKBR I, I ACBLOGIAS 54T & AN AL LR (e, &e; =e; &e; ) ML
(e, &(e, te)=e¢, &e +e, &e;).

(1) X} space #A 1 36 ANMEBEIATHR S, 95 4 1,2,...,33,35,36,37. 17 ] 34 5;
(2) % i=0;

(3) #7i<36, 4 i=i+1,F W 11)5;

(4) Bw BAIRES X, FTIFER i 5 b, 5% P A BT A3 e B

(5) A 55 230 MG R FH A1) 2 e A AN WA 4810 A T B, (X, ) A T PR FH 48 AN e fu 2 565 0 5tk B, )
Bi(X,) =075 B,(x,)=1;

©) %=1,

(7) BOEBAPIRE X, AT i) 5 B, 50 P H AR T A7 Gk

(8) AL 3 28 TP A 481 12 b A AN MUK 481, LR BR SR 5 B Aol B, (X, ) A i P 0k P ] A
REMIR 55 1 5 BIAI B,(X,) =0 750 3,(X,) =153 B(X,) % B(X,) Me &e, =145 R

9) #F j <364 j=j+1; 5 M HQ3)P;

(10) #F j =i AR (7) 575 W% 55(9) 5,

(11) %

FRATHE S 56 K5 Ok SR R AR, WL 1.

MR E RS AT LA K Bl e, &ey, =11H e, &e, =0 WALV 3 S HIER 1 5B FEAT
FEM, S AR 53 A BB 1 A5 2 R 32 5 BB B A A IR, 2 i P R A P TG A W ) e AT A ek
J2 U, W R L R SRR — AN BB T XA R 1458 2 5 ER 32 S AT LU IR T e T R A S
2 380 T A S5k B4 5 R0 P, AN 25 B8 1 B, 20 i 30,30,20 ANk BE B e AT TG

© HHEREBAAIGUT http:/ www. jos. org. cn



HAFFIR 2005,16(1)

Journal of Software

20

Table 1 Matrix of correlated defects
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Table 2 Data of experiment on assignment operator
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Table 3 Capability of defects-replacement test strategy
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Table 4 Data of random testing and defects-replacement testing
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