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Abstract
ity-aware fault localization) approach. We used the model to compare and analyze the Dicing approach, TARANTULA

We presented an entropy model for the TBFL (testing-based fault localization) approaches and SAFL.(similar-

approach and SAFL approach on one instance. The analysis demonstrates that the entropy model can not only provide a

new type of TBFL,but also provide a principle framework for constructing and analyzing various TBFL approaches and

SAFL approach.
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T EIHE R E AR ST LUMEME R BHE B in iR s =
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=,5 295 (P. 352-P. 353),

EX T RAMBEBEIZR X={z k=1,
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H—AEHE . RN o =P X=z), ENHE TR
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B HOXOFRR X8, TR
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SE X, KA BT ABUYERAME AR, 3 A 0 - logd=0,
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W% ;0<0, M L ZEITRMIRE B BIMHE R TR .

XS B L 5 e TURWIRE R EA BBRITTR
WRESIRAME L s maa.,

B XMT, #Li,L P A R TBFL 7,

+ 153 -



Y:,Y: & Lo, L, B WAL T 4aaninissg. 4
S=H(Y1)—H(3);0=M(X;Y:)—M(X;Y;) ¥
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Test suite 1 Test suite 2
h b ity fs e B Ky
Mid () { R N N S N S )
intx,y,z m; statements R B S S N S
read ( “Enter 3 numbers:” , X, v, 2); [ X e @ s 06 o @ 0o @
m=x; | x e ® o8 o % 0 0
if(y<z) | % e e s o o e o o
if(x<y) L Xs . e _o o @
m=y; " xs .
else if (x < z) | X6 [ e o &
m=y. | x . s o &
else | X . e [
if(x>y) | X e 0 L]
m=Yy,; : X1
clse if (x > 2) T xn . o .
m-x; | iz . .
printf ( “Middle number is:” m); | xu ¢ 8 06 o ¢ o o
) ¥F F PP P PPPD

B 1 A faulty program and test suites
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i B9, BN 2 =read(“Enter 3 numbers:” x,y,2), I
RIS ATE S MBS T, T UBE S MER
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BT R BCER 3] PRl E 1(Results of the motivating ex-
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# 1 Results of Dicing approach and TARANTULA approach

The results of test suite 1
X} X X3 ¥ X Xg X7 Xg Xy Xyp Xyp Xpp X3
Dicing o o o 1 o 2 2 1 1 o0 1 0 O
TARANTULA 0.50.50.50.5 0 1 1 0505 — 0.5 0 0.5
The results of test suite 1+ test suite 2
X X X3 X4 X5 Xg X7 Xg X9 X0 X Xjp X3
Dicing o 0 0 2 0 3 3 4 4 0 4 0 O
TARANTULA 0.5 0.5 0.50.43 0 0.5 0.50.6 0.6 — 0.6 0 0.5

4.2 Dicing kMo

X B3 Dicing F k& F IR Dicing FiE R,
Dicing RSB A E S dice, TR M — 5 MW K003 H
BhEATR TR R IERE S GER S FEE—AE L R
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Y=X| TR (p' (), 113 2 Fizi.

%2 Y=XIT 7€ Dicing F¥:HF W10

X X X3 X X5 X X X Xy Xp X)) X3 Xy
Dicng#% 0 0 0 2 0 3 3 4 4 0 4 0O O
p'(» 0 0 0 1/10 0 3/203/201/51/5 0 1/5 0 0
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X1 X X X X X X X Xy X X3 Xy X3
Dicing#% 0 0 0 1 06 2 2 1 1 0 1 0 0
Py 0 0 0 1/8 0 1/41/41/81/8 0 1/8 0 0

[, HE HY O MXGY O T
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TS BERIER 0 b3, N RH—LEF, H ?P'(yk)zl,

A8 N== T AT/ Y SRR, BI04 Y — 2z B,

0.5__5
5.23 52.3°

(26)=0.5N=

#4 Y=X|T#¥ TARANTULA FE T &5

X1 X X3 X X5 X5 X7 X

X X0 X X2 X3

TARAN-

TULA 0.5 0.5 0.5 0.43 0 0.5 0.5 0.6 0.6 — 0.6 0 0.5
. .5 0.5 0. N 3 . . 0. 0.

() 0.5 0.5 5 43005 0.5 0.6 060 6 0 5

N N N N N N N N N N

R, IHE HYD.
H(Y)=—§p'(yk)logp'(yk)
=—2p (a)logp’ (2:)=0. 9976653 a5
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#RX G R@ARXA5), K MX;:Y) !

M(X;Y)=H(X)—H(Y)=0. 116278 (16)
TERALHEMIEG AIRRAE T HRIBHHEERSLE.

(2OWMAEE IR IR FI B

BENRE T WIRE R, TARANTULA F kit EE
AR RERE, AE 1. IEX RN EMINERY =X|
T WRERE 0 () s e =z ,k=1,2,-+-,13, 103 5 71,

#F5 Y*=X|T"1E TARANTULA FE&TH»H

Xy X X X X X X X X9 X0 X11 X2 X3

TARAN-
TULA 6.5 05 05 05 0 1 1 05

p'(y) 0.5N 0.5N 0.5N 0.5N 0

0.5 — 0.5 0 0.5

N N 0.5N 0.5N 0 0.5N 0 0.5N

HAp“—"FR B 20 RPFT, BRI BB EREN 0 4

B, N RA—ETF B2 ()= 1,718 N=p . FRT

Rt Y* 8055 B0 2 (30) = (o) =«

R, 8 HY ™ Y MOGY O IT .

H(Y™ )=—§p’(yk)1ogp’(yk)=o. 9788378 an

M(X;Y* )=H(X)—H(Y"* )=0. 1351055 18
B HRAELNRE T MRS R, AEREF X1
AHE R E ISR E N

G ITAME IR ERENER

X6 RKA5 . RAD,HHE S:

S=H)—H(Y*)=0. 0188275 19
#:(6).16) . K 18), 75 o
0=M(X;Y)—M(X;Y " )=—0. 0188275 (20)

H 2 $>0,06<0, 7 WY R4 T B mItaii=A
B, FEPR A BIE T+, TARANTULA J7 3 Tha (05 %
HE.

4.4 SAFL HEMB5H

Hao Fiig i SAFL FE e eic® TR AR TS
R, WRBEFE m MEAWRETAH A, BT} X
HATIR B RS RAT R R n X Gn+ D 8, ERR A AT
BRRETHE E=;),i=1,2,yn;j=1,2,,m,m+1, Hf

1, fB s EaEA x; A<<m)
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t; BEAWRG=m+1D
HAF

BEZLEHEATIER TR ¢ MPATIESR BT
BEMIEAE L =10<G<m) Wi =) UK AP LR
(B Lwr =1, i € Tp3lo1 =0, & . E€ET4).

R E— MR AR E—A Fuzy 4, Bl A
W BIE:

Zi:{xl/_fil ’Iz/fiz 9'"9xm/f'm1 }
jtq:’fij (]':172"","1)7%1‘%/‘3 x; HIF B E (Hp i =H,
(), ERTAITEHE:

; _{Uézﬁ, MF 1 =1
0, HAEH

F A B PR Fuzzy 52440 AL Fuzzy 5605 F, B

F=(f), 1<i<n, 1<G<m,

Xt FEG—NE, B WEF— MA—j. F—j 2
FAE®E xj B 2 e F 3] ¢ (B li=1ylms1 =0) 1 Fuzzy #£45
LR, A— REARSEN z, WA L) =D
Fuzzy 824 1 W3, ARSI F—jIRMIA—j | ZBRR
Fuzzy $£ F—j 1A —; BE¥. gL, & T4 Fuzzy £
HIHEN R —A Fuzzy £, KR R B E R Fuzzy SR
R A RRRERNRAME, T—1 Fuzy BREREZENA
BRAMFRBEZMS,

AT FEMERNTE SUEHHNEE. iz 84
MWEER P(DFER, Bl FTRITE:

5= LF—il
PO=14=]]

BERE POIHEMHET PR, ERHEF R,
BERATAEBADR ST SAFL 7.
(WRRAABIRPEETTRABRER
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BB T, B CHk[3]38 2(P. 223)3 8 pG SR,
RAVHE Y=X| T 898RN p’ (), % 6 FrFl.

#6 Y=X|T7E SAFL FETHIN

X %2 X3

SAFL
# PG)
p'(j) 0.78N0.78N0.78N0.78N 0 N N 0,89N0. 89N 0 0, 89N 0 0, 78N

X XX X7 X X9 X0 X1 X3 X3

0.78 0.78 0,78 0.78 0 1 1 0.8 0.8 0 0.8 0 0.78

Hep N%ua—ﬂslﬂ?,ﬁ@p’(j):l,ﬁ@l N:rlmz

. FRRAVSE Y=X| T BHLE RIS, I Y B 6

ey 1 _100
BB p' (O =557 =557

M EEEE—F, T8,

H(Y)z—;‘p’(j)logp’( 7)=0. 9978535 @D
BERAMWE THERE RE X WAHEERR.

M(X;Y)=H(X)—H(Y)=0. 1160898 22
EEARNE TERE, W X MREEHESE.

(WAL P TITTR BB IE 5L

HISCHR(3]3% 2(P. 22)F M IREWRAR T* iHE B p
DIBEWEE THEHK p (DELE—H, U Y =X
T MRS Y=X|T BRI HAh e —H. Bik

H(Y*)=0. 9978535 (23
M(X;Y*)=0. 1160898 ¢ZH)
EfEHM HY) MY EE—H.
(O TTARR AN T F R P
S=H)—H(Y"*)=0 (25)
=M(X;Y)—M(X;Y*)=0 (26)

BH2 S=0,0=0, i L\ SAFL J5 ¥ 9 S5k 6 T B ITA W
BT 5 | 2 B Th U4 3 )RR
4.5 3 #rAEMRTLL

DO PREHF TTRMEF R

45 _EE RS0, % F Dicing H¥k, A

H(Y)=0. 7665546 , M(X;Y) =0. 3473887

31F TARANTULA 5E:,. 8

H(Y)=0.9976653,M(X;Y)>=0. 116278

XtF SAFL FE:. A

H(Y)=0, 9978535, M(X;Y)=0. 1160898

BT Y BEREWE D04 R )5 0B REPLAS
B, B ARBERREYIER Y MIERR TR ENRERTF
BAFENE. BEERFAREESE, A -

Dicing<CTARANTULA<CSAFL

R, R HORBEF X HERRFENE, HY) 2R
B T SRR EFET FERW AT ENE, B HY)
REPERTFHAREE, M HOO —HOWERT RS
ERRE THEREEFAREENRO B, REREFH
EPEREIE, LR E MXGY), B, EEGREESE,
ﬁ‘:

SAFL<.TARANTULA< Dicing

B ATER TUAR MR S P RE 16 -

SAFL<.TARANTULA<Dicing

{HRE SAFL JL¢ 5 TARANTULA #: 6t — &, H %
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0.01%~0.02%,

(2)WHREE T ITA B IE B

[Rl%E , AR HE A4, X F Dicing HiE, &

H(Y*)=0. 7525748, M(X;Y" ) =0. 3613685

%tF TARANTULA &, A

H(Y*)>=0. 9788378, M(X;Y* ) =0, 1351055

%  SAFL F:,H

H(Y*)=0. 9978535, M(X;Y* )=0. 1160898

Y BREREVRZRN KBS BT R, 3
ZBIBERIL HEVER Y MRS R E N ERF AT
. FNAERREAHEE A

Dicing<TARANTULA<CSAFL

HOORBF X WEBRAHENE, HY) 2R T H
HBREEFMHTEDOHTEREPHARFEE, N HOEBEHE
BT MRS E M, 8 H(X) — HY) B2 L3 7R 76 W 3]
THEREBEFAHEENRD '], 8 3087 i E a1
I, Bp M(X5Y) . BRIt eSSV B e Y5 T 4

SAFL<TARANTULA<Dicing

B LAZE T TUA RS S A RE 5 TH

SAFL<.TARANTULA<Dicing

HEEXFER T, SAFL 5 TARANTULA $# %t
AITARPHRR A T8, RAEHERBR 1% ~ 2%, X
AR, H 2 SAFL %17 R HBRITRNA T 7 B
R ETRTH Y, BT A IO , BT FR R A
5

(DX TUAFI BB F Wy B S tERE I L

MHERTTHE A 5347 , X4 F Dicing Bk, 4 :

§=0.013798,8=—0. 0139798

%F TARANTULA ¥, 5 .

§=0.0188275,6=—0, 0188275

%F SAFL FE:, 4.

5=0,0=0

M T B T, R AR T 0 1 R EAs .

SAFL<Dicing<. TARANTULA

M T B T, TS0 5 1 5 TH 9 3% «

TARANTULA< Dicing<SAFL

M T B T, PERRE R 7 T LA«

TARANTULA<Dicing<_SAFL

L[5 TCITA MR I TTA W R A Bl et , BE 4R 8 AT
=, TARANTULA #1 Dicing 7l §8Z R4, {H SAFL W2
I TR N BRI X Fr 2R R 05 F , T B 7EtEsk
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