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Abstract

Test case prioritization is an effective and practical technique of regression testing.

This paper proposes a set of new prioritization algorithms based on test suite design information

which has not been used to calculate selection probabilities of test cases in previous work., Com-

pared with existing algorithms, the new algorithms can obtain and make use of run-time informa-

tion to calculate and adjust test case prioritization in time, and are more efficient in detecting

faults with low time complexity. The empirical studies performed under Windows platform show

that new algorithms are helpful to detect more regression faults in shorter time.

Keywords

1 5]

T

DL SE P AANE g — T 7 T 2 i 0 1 31 4ok
ORI [EH IR A 5850 5 08 T 4% b I 3R
0P 91 A R ) AN [ Ay A I ) T —
A VEFEL ST 4% BRI 5 G 18 4% 9 AT I i ]
191 DT 325 380 50 1140 A i 206

FI AT T 00 55 A B BIF 52 32 B4 v A AR 4

regression testing; test case prioritization; algorithm; software engineering

D s B 3 B A e PR A S R . — TR . A
(BBEBSRUIR=WAERINIDE S =ik e 1) 2 QR MR
(9 PAA T SR ] R L3 A 7 3k 2 i 00 s 7 s TR
L T —. Sy BTSN B3 — T T LA 3 s
P g Lt - DI 0 T i 73 S8 i AR B E 0 < 7 i
T 2RI RBIES Y 5 — 05 WA R )
AL A Fe 09T e 51 R 46 BE R T 2845 1K
(] U PR 45 R O S B SR B T A R R T
bR A R R T B A RO A e A O

WS H 1 :2006-10-16 5 e ZA& SR e 30 H 391 :2007-12-03. A PR AR 3 |1 X A SR Bl 2% 2k 4 (60425206, 60773104, 60633010, 60503033) . 4
B R 200 55 T A7 00 0 B 4 B DUR S 3P DR R A S 00 = TP A 4 R R A 4 0 3 42 (200602860200 B2 B | i, 1981 4R
AL RS A T BERFIE T A B4 T S K. E-mail: boqu@seu. edu. en. B, 1971 454 AL R B2 1 BB IS A o8 BT
BRI AR, T 1961 454 4 28 A L S0, RIS GO B R ROHE VRO LR IR S M



432 o

Bl

¥ 1 2008 4

IR C A RO R A B T S AT T A
R 3 A AR (550 220 1 it Y A s
(BT RS R REAE I o 7 ok HE R A A R
NI A N EVE W) Wi & R ULV & SN A 'S
T B 38 2 5 R A o 2 7 I 3 1) 84 B A5 B 1Y
Jenfi BT — A B e g h AR
# RTE.RTD 5 MIX, I A% IE ] T AT — 264l
RRFE - e i S g R W] X Sk A TR R
A H R ROR.

db
ﬁ/\

o

2

B
!

(] 1 3000 3 ) < 3 0 3 ) = X0 A T A TS AT AR
A2 JH AR 0 3 4910 B iy A 25t 52 T 3K P 451 AL T
J Ay 1 U 2 Y A ST O a1 Wong SETETR A
WEFE T 03 9] 1 2 B AN AT ) RS 48 L O 1 4R
e WU 451 %) 4 T 205 AT AR TR S R L o 4
AN v A2 T A% I 4 T 3> — S L e 2, 7 Il A
3t 2ok A e RO 56 20 A 35 P A T AR iz 1 i 3
FHABI B, 5 0 AR v i, BE R R L 2
8 B i o A5G AT AT LA 0 3k 22 i a5 1 00 4k ] 49 gl
A Bl T i ) B ) e AR Sy TR B —
H s ] LALE I I 2ok 2 v R R 2 =X 12 ke i) iR
L) 3 491 3 WA S ThAT

[l 8 1] )0 3 1) 0 S 4% ) R 2 224 R ) F 5
TAE. Wong 55 85 Je 48 17 78 [0 05 00 € % 8 5 R 5&
filt b o8 00 3 30 e 2R AT B /> A B e sk 3L G i
Pl e Bt 2 55 D2 0k I 46 2R A7 HE Y L 4 B
TR I 90 . A LSS AL L Rothermel 45 3
A7 751 P 1 52 55 0T 5 . UE S0 S AR BB 8 A AL
2 F KA SR Y. Elbaum 1 Rothermel 45 5 3]
W HATAE B 8 Iy s K sh &8 RS B T
T I 81 3 A R L Kim 25 76 2 45 [ 05 0 4k
WEFE R LAl E A48 B 0k ) — R A0 TP 1
Ao S T 256 75 18 Al i I s A A e )
FeARN B Srivastava S 4 T A R0 43 B
il ST 1] AR S R R R S B T A Ok
HY Jones 88 78 1 1 1 MC/DC ¥ [a] 5 30 32 44
S AL AR Elbaum 058 1 Q] 41 XF A [7] 37 5t
WA e K FL AR Srikanth BF5E 1 3 T 7
SR AL RN, Walcott 45 W HF5E T 55 1) [A]
F M P A.

BT 1] 0 3000 9 25 BR v H o D 4k g sk A
J7 53 A 45 SRAE Ry 4 B AL SRR A 200 T I ] 451

VT B I 32 9 4 S G0 R i s . 55 A, A
TP BB BN A5 R A 2ok S HsF 8 I 3 FH 491 F) A T
NG o A 0 58D 51 6 W A ot s 7 24 i 04 2R B L (H
T B AU B T 3 ) 1 A AR R I TRD A 2% B
. AR I BT B TR S s SRR R
G K5 BB LR BR S S AR 1 1 AL ) R 3kE S 8 A1 1 T 5.
i, ZE & 1 Hf, Ca) (b)) 43 )2 390 B AR 0 7E
DI 3 T R B A aE EE rARES A e AT T
BT B A ) (o) 2 55 T A0S P 45 A B AR L e
B 6 HA AR BT B, 3 A IR AR
i oa B FHE (a=0). 35 B8 b7 o 7 35 Rk 170 e
W AELJ » 4% A4 W03 8 81 0 SR AT 08 S Rk 7 S 1 >
> >0 RS R PR LRI, R A &S
TS G i ¢ DEAT Il T ARG 0 21 48 35 G B R
PEAT IR 2 0 B AT 1 A 03K S A B T R
RO B 48 5% 2 AR AR o0 B AT 25 S ST R4 s B A
BT H A s 1 0 58 20, 780 4 003t 81 01 7 I )
SN 1>, >0 BRI o R e AT I
I ) B 15 T L 5 E OSSO L L X R
FIF R K BRI A 7 B . L A1 5 b R G A B
ok B B T A S AN T B i S
k[ 2-3 ] Jr s R 4 Jy 3k T o B8 TR T AR L TR G
MAEB AT I WCAR B 5 8, 3 i T SRR

if (a<=0){ if (a<<=0){ tl: a=0, b=—1
a=a*2; a=a* 2; t2: a=1, b=1
} } 13: a=0, b=1
if (b<<O){ if (b=<<0){ th: a=1, b=—1
b= —1b; b=—1b;
b=0b+1; b=0b+1;
} }
c=b*a; c=b¥*a;
d=b/a;

(a)

(b

(e)

F1 e B e AURS i 4

3 ETWKAGRITHERR
RERE X

I e A5 RO T I B e 2 i T
HARZMZH ML NI R ATHE T2 F LA
BB A5 S [ U I o 2 Bl 25 98 B A k. AR Y
o B T IR B B AE R ST T f [ U 3 Y
0P A A5G 2 P S IR R P 9K )5 7 e B il 1 45
H — ZHB D0 ST 9 B3 1 e i K 0 T S A — LB
PEPEATUE .

3.1 HEXREXEKER
BCAE I H B A I 3 T 46

o
=
[l
iy
=
&
o



33 Ja - BEAE e RTINS A B A [ 3 I S g vk 433

BN 53 Al AR I3 H B R A ) B 03 SR R
BP0 f AE ER TR
T H SR N 2 A o 3 B A A U I 1 SR
F14 B2 3 15 0 » X980 20 PA 7 0 A 0 4K o) ) i3t
A A A TR AR R0 3 SR 3 ] A
G H R [R] s L 0 B R 7 [0 o A R
ISP M X BE 45 8 A R T 4 e A 4Rk B R
AR L Oy I e e 5 3 45 AR B B 22 Y S8
AN — e AR B A I 3T 49 R e — 1
BT 3R ELAS [R]85 3R 8] A 28 SR 43 A ] 491
A Wit T B i A [ B 0 R SR DU AR O B A

AR BB H .
E)Z 1. T:E\{Ijl\ﬂi«ﬁ:ﬁﬁ{yﬂ% T:{[17[27“.7[’11}EF|?

Wt ;€T Hoe M A MR R B H B R
g AL TEAE ¢~

FEARL G 22 8 38 1 1m0 0 300 3 1y 30 38 48] 4 v A [
DR 9 AE T H 0 SC IR L. AT DL L 5k ol ke o)
KRAERFM LR FMERES ([ |ee THEM
MBI T # BT B H AT T — 4504, |
Tt B AR Ak T 5 — A~ 4 5 A W) I 3 )
AT 2o A6 0 L A [R] 258 780 A s s R okl — 1> D 48]
FRPAA T 45 38 5 % ] — - 4R i i ) B A 4 5
ST T AEAEAR P G AR TP X R G R PR 1R
ST THPRE AR B SE Al - SO 91 4 1) S B R B

EX 2. MBI T="{t, 0,1, } BRI
FEWE 2 — n B A6 K 057 B MRS = (ki ;) FoHp L T
Bk =1 HAY 6~ BN ki, =0.

KUK M M MRS (1) 16 3 J7 75 HL AR a7 5, HUd 4T
Xof A0 3 P 48 3k g B A P A HL e 3R 49 7 1
H I 15 AR I i B T R I BOE. IR s SR Y
A S R E A O(n®).

i FH G ER A 4 MISR 1) B A 72 F - 1 2, i
BT H R 2 S AR, A i 3 A R A S ar D A
PR AR AS AT UL 1 00 5 LU, A ORI 4 B MSR 1)
AN AE D 3T 528 B Je AR B i O(n®) i)
Vi) B R ) AL 3, L7 I 2 [l A 3k 5 F rp AT A I
S e s A UR A G I P MISR TG 5 I 4 B 15
REEBHMIPATE L 5P A TC 56, 72 T 18 1
TR O HEHE FE MSR A Sy i3 A ] p
FE G R B K i R
3.2 REENSRAEHE

FELA 1 SCHeRb b5 T DA — 25 A R A DU
TR R R R AT RUAE (81 0 — F B AR
e D3 7 52 e R — 52 R D) a0 05 1 A s 0 o

gD 3 T — R0 AR D S 2 A I akad 7 P AR
a0 o B A5 S A X 045 R0 AR 3l 25
e et D0 P91 P PAE T O B3 7 244 T A 0 31 L
Q0T A 2 25— 05X P 9 A 0 3] 8 5 I, B AR
[F) et B A Y e D ] — e do A mT e 2 A i )
AR TR) B ARL A 5 1% 4 0 398 AT LA 2 A 0 42 1 491
G0 1) 485 15 N N7 B 9 R (R ) i R A T 1 HL A A TR
I3 H A 03 3] #0056 2R, DA T ik 26 0 X )
BIAR PRAT B . X AR ZEIRAT 1 — & i A I 2 A 491
IR A 5D 491 1) 00 56 G A 7 AR L A R S L R LA
L %58 22 A i 1) I 491 gl 2 e A T 0 6 v ) A
S DT A5 8 S 110 4G At 056 45 B 2 . ] I,
P ) 3 5] A o) 2 A [ 0 A A Y
ZHEAEHL.
PRI FRATT AT A B A 19 25 3R ok 2 47 [ 04 )
T A 0 3ok A v 3l 285 A a3 < o AR
T SOk I 491 4 R AT 40 20 00 HE R X B AT LR
FHA TR 725 0, ] S5 4 B A 0 1 P 490) K A 1] 7
PESE Gk, o T AR 4R Py S0 K 55 0 25 25 00 12 ] 497 T 5~
FARE AR S S SR 5 B PRI BT S w2 A s ik
5 R0 3 ) 22 A 38 i - U S A ) A7 0 CRI
ARG E B 1% ) I I 3 R PRAT 0 3 P 491 8 2
B A AR Bt 5l 1 ] 60 1 o8 g4 v — 9
FEAR AR B D0 2 GO e B PR AT I 3R 497 i EE AT
FLE BT A D 3 1) AT PRAT e B MR DL B g i, T
DI Ban55: 1 frs fAE e R ah S 4w 5 ik RTE
(Run-Time Escalate).
Bkl USSR RE RTE
A T 6142 ) - R G A 461 9 T30 45 5 . MRS
GRS S D)
Bt < T ORI R 5% 0 T3 P 09 )
Sort(T); / /3% BRI ] B Sk A 1 L
/AT HE T
/ /i RATE 51 45 3ok 43 000 X 491
//IBET BT BA Fem AR o JF
//RABIBATEE R R]
if R R/ then // 5Bk 5 BUIASIR] M0 s 4 5%
Out put(t;) 5 / /i R ARSI A 4% B s P 5]
for j=i+2 ton //t; ILSEHTTTH F 42 & Ab 2R
if MRS[i, j]=1 and MRS[i, j—1]=0 then
L5 o IR
endif

fori=1ton

R/=Run(s;);

endfor / /I 38 g 9 4 0 3k A 491 45 TR

endif

endfor



434 it "

Bl

Eilg 2008 4

L
&

Y T — > D0 5] B s B PTG T 3 A R A
A REAS I AN B B R SR AR — AR A e S HE Y
14 265 o 03 P 197 42 B T e 00 8] 5 ) 0 491 B
B I X A RE R ] RTE 83, o XA 2
EHA I 1] PN AN AR PRAT 0 32X 497 46 5 Rt A7 A Al
PRI — R 2 e — 0 ) A R T B A R
i BA AR BT A Y e s ] — e A T
AEAGL I A 21 A [7] 55 2 01 A0 8 i3, ROt 240 FH — 4> T
TR 9 A DA 2 i R B AT LUK B A R B
g T 4 000 56 2 R A o LA feff 45 JH: & Ik )
B sets B AT, XAERE AT LA 3 5 RTE 53k A
XF ) o — AR IR e R B B ARG 2k RTD
(Run-Time De-escalate) , {1535 2 ff . HIEAR D
REURE S TR PRAT 25 A0 H A B e 0 56 2 0 i 43 it
ka5 OB ARAE CRPRS T AS B85 50 L I8 4 5 3 7
ki g R AT I3 ) 3l 2856 B A ) et H A
I B4 00 2 90 R AR — 2 SR R AR 908 T 0 56 Bt
J B pA T 00 3 5] ke T A 8 A 4
FRAT 58 B o R I 3 ) PRAT I A ) e S
U B X R Oy R 2 SR 2 0 B Y T
RTD 589538 5 T 18 585 12 70 Al 8k i 20 B9 19 00 T R
A e D 9] 4 ) el P AR

B2 MUK RTD.

B TR A B4 - R GO 41 1 B 25 SR ) . MRS

GE A SR )

B T ORI H A 1 A 038 31 )

Sort(T); / /¥ WEI0 35 481 6 I sk G 4 19 1L
/BT R HE
/ /¥ PR AT 2 9 3 4 0 3 461
//IBAT M1 BA Beom e g ¢ JF
//RAFIBATEE R R
/ /R R
/ /i R ARSI s 15 1 3 P 491
/ /S5 Bt 5 U L A ]
for j=n—1to0 i+1

[/t B S G T T 1 e AR Ak 3
if MRS[i, j]=1 and MRS[i, j+1]=0 then
A 5 R e

for i=1 to n
R!=Run(t,);

if R, R/ then
Out put(t;);

else

endif
endfor / /355 3 1 A I 3k 4] 2 TR
endif
endfor

d1 RA 53 Bl R AR — A B A e ey
FR 0 P 4910 4 I o A 0 380 R P R A 2 L Rk
RTE BEFAF AR I ROR - Fe M T3 RTD [
ROR B AR PR I e b A A R — 4

2 035K 081 8 o G 00 8 8 % ) 0 3K 40 Y K B ke
9], 33K Bk SR FH R A B 35 PSS i 4R g 1A
AR TR S AR 0 3 2 SRR R AT A I
FABIL s AT L2 FE o bk 0 b ) 4 o B 2 ke R R
AT LIS BN 3 B i I B e R 4 ik
MIX. X030 A A AT — A~ I 1) #0425 0
T 3 3 ) A R

Bix3. MOBgRGH % MIX

A TCUB TGI8 R 1) 1 091 45 5 MRS

I AL K T )

By b+ T ORI 484 8 352 1 0003 P 44

Sort(T); / /452 B B P41 09 1 ol 195 00
/AT HE T
/ /45 BRAR, e G 25 000 3K P 41

for i=1 ton

R{=Run(t;); [ /BAT YT A R e ¢ I
//BAFIBATEER R
if R;7 R/ then / /S B 5 TN R AN () L A
/)R
Out put(t,) / /R RSN R 0 3K 491
for j=i+2ton //3 J5 54 L 41

if MRS[ i, j]=1 and MRS[i, j—1]=0 then
L5 o IR

endif

endfor

/ /S bR 5 TS 4 AR ()

for j=n—1 to i+1 / /35 i [y #4502k 151
if MRS[i. j1=1 and MRS[i. j+1]=0 then
e 15 BRI

endif

else

endfor
endif

endfor
3.3 BEEWRSW

HUAREAM L BB E A e B R
911401 5 R P AR TIE O o N 23 AR HL A AR LG AR A
B F S0 e Pk 2. T T2 X 3 S 4 1 1 b
FOERH.

W55 22 B AR 418 32 47 1 3l 248 Bt A 8 80 4k
T2 FH 8] A FRE T B 326 17 8 R B A Ak v A R
H A 1 5 T A U )32 1 7 i W SR e v 4
SRR R B Bk B A s H S 7 AR
B IR IS T EE 2% 8 T b
5 AT RO A I AT TR B A A R A
P A2 2% BE AR, 5 10 DU AR e 1 RASE G .

EIE 1. Hyk RTE.RTD fil MIX & 24 /i 5 i
PR TE K.



3 JE PR BT T B A [0 A S AR i 435

EW. BRSPS R A R D HE
P 5 ROy R R E AT RN Bh A R AL SRR S R N
m s M B ECR ny X T 55 —FB 43, R & F HE P 5
2 B B SR B B) B 24 B R It O ). % F 58 34
F: RTE.RTD Fil MIX 4 402 16 35 1 £ 37 3R
FAB FEFEAT n U0 P26 FRAR 4 45 SR 7 18 4% 00 4%
WA ) L 52 2R B R O G o s =30 40 s A sk ) &5
R On?).

LEA XA ER 4 0 4y M, B RTELRTD Al
MIX [ SRR S 22 8 O’ +27) B O(n*) . 5
FE P LS m TGOk, HEEE.

FE PR 1 REWR A L0 ik A v TG 5 A S T
B BIME BB B R 2 B 25 5 R Y A 1Y)
38 K1 RE 9% 5 22 14 i8] AR R R) 2 2% L B T
AT R T 20 3h 2 A B AR e kL i
S iE ) 78 5 R (stmt-addtl, B 22 8 O (mn®))
%[3].

A3 RTE.RTD #il MIX B 8K 76 3 i
T T S R T R a3k B ) R ROR 2
1 I L v — S 1 47 9 I 45 4 . 3 % DR E H AT A
()30 3 A e R 8] 4 s AR 5 e A i
il 1 2 23 R e AT

31H 1. %3 RTE.RTD #il MIX A4k 78 41
SR IR 1 V9 A~ 3K R 49 =2 1) D

IE. B W) e o i< Ho~
L. ATIBAT R B R ¢, 24 k=i I BB AT
O 105 o NP e S O K T /e RV U AT < LN 7
R<Zi W22, 1 ¢ V5 5E I 0 0

(1) R, =R, it 158

XF PR RTE, ¢, 8 5 10 A 5 B R 6 I 5t
FA B AT AT AT IR L B I 2 e 198 PP A A A

X PP RTD:

# MSR[k,i]=1,80 t, ~¢,, AR t; ~¢;, T LA
tp~t; B MSR [k, j =10, F1 ¢, RAEATAn[ i %K.

i MSR[k.i]=0.]N t,~t, LI MSR[ k.
J1=0. i=j— 1 e, RAEAE AR A% i<<j — 1 i ¢,
BEEZWRHEE GBI IKRRE 1<y,

X P MIX, 2 i 5 3000 AS 7 B 1% 100 ) 55
7 RTD.

(2) R, #R; B (5 &

XFFRE RTD. ¢4 5 B0 A5 B AS X6 I 3
FA B2 AT AT AT PR L R 2 0 e f I P A i A

XFFHE RTE:

# MSR[k.i]=0,% t,~1¢,, T A5 MSR [k,
JI=00t 70 ¢ RAFALAT PR 4

£ MSR[k,i]=1,80 t,~¢,, A K t; ~¢;, Fr LA
ti~t; B MSR [k, j1=1. i=j—1 B}, ¢, AAEATAo] 9
B <1 BEZWRHEER L AEEIRRE

t,<t;.
X RE MIX, 2, Bt -5 WU A 75 i 4 00 [3) 55
% RTE.

2 b LA RTECRTD Fil MIX A 25 ik 28 41 56
R 4 VR A D0 4P 497 =2 1) 1 Y HEYE.

EE 2. IBMEHF D RTE.RTD f1 MIX
AN 23 AR A S BRI ) 4R 1 T

SE . T =t tiys Ligsrs tu ) =—"4H
SRIG 3 4 . P 51 B 1 AT T O AT B
P D9 2, R 25, 5895 RTERTD F1 MIX 1y
W e N 15 S N o A ) O ok R
T Hp i3t 48100 o A TEEE.

4 LIS

L ESUE T A 1~3 B — 2 [
PE AR B A TE — A AR EAR &R &
A BB 0 RO N 28 1 S 5 R B Ik, ZEME Y
AR RATIF R 7RI LLE S X Office R 81 814
AT R 3 9 T H OAR, 76 MRl b 35 1 0 i
157 % LE S8, F AR I = b B B 3k 78 52 B b i
)P RE 2R B A 710 0 X 5 0 HA 4l 4 A il R A0 o0 A
4.1 LIt

SCG ¥k iz 17 F Windows V- 5 T 1) Power-
Point 2003 (11. 8024. 8036) /F Ay flll 4k X} 4 . & /5 K
T JE o T S A XA Ak B B R A 3K 91 4
JE1E PowerPoint 2000 A= i 19 1E % SCAF SE Al b, AR
P 6 FhAS ) iy 0 4l R 490 15 11 B (R 1), 38 el AR
SO T R N S B Y BOME O AR R FRATT AR X
PowerPoint 2000, PowerPoint XP # 7 %7 2 Il iRk
S5 o U 2 HE D D00 ) £ A e B0 A 5 Y R O3 A
R A S TR I ] 4] 46 & Bk I LA AN 38 4B 58 T — S
F8 00 32K P 90 P LA D00 A 478 15 1) ) g L O HL R 8 BT
K 48] I S A S RO

AWM I F= 1 PR, H bR 8]
BT H 0 2Z ]2 BAE ST 0 BRI AS [R]
H 18 X5 1 18 I 3 49 98 A 58 S5 B — A~ 0 3 P 434
X W — ik H .



436 it "

Bl

Eilg 2008 4

L
&

x1 MXAGIEITENRRAEK

328 49 >k R Tt 51 8 SEEE S A 2% oh X 35 S AR SEH oy S b S5 H m B (51
5 IR ) 289 126 98 151 95 177
Ah 78 3 ) 120 120 120 120 120 120

Mt 409 246 218 271 215 297

T HTSCE G Uk W R Sk i i) &2 R FE AL T T
AR B L, X Bk BT B A A R B ) AR
Z% B0 L F Dy sk A 8 R P e AR VA (LT R R
HEB) AR Xt b, Ry T RE 5 35 15 78 40 14 S5 50 550805
DR 9 E TR — & WL b 4% BROAS ] 9 30 12 % H AR
PEEAT T 4 W58/ Dk, B30 3% 43 3 XF . HF B,
RTE.RTD F1 MIX. i %& 535 it F1 21 /% 5¢ 2 06 M AR
e 1 ol ik F B 1t B 0 2R . 78 55 56 Ao 5

fitlh B 3RATT O E T 2R FHAS [) B30 30 a0 A7 00 3 T A 9% 1) Bsf
V) G5 000 5 A B 5 1 b B8] L A T A8 158 ) 2550
4.2 XBWHERE5HW

SCEE R W on, 7 A 1656 4 Ik A 4 b
A 357 A0 3K ) A I B R, 2 R R
21.56%. #% 2 Hiid T ORI 1 45 b S AL AR R AL
e 305k T 4 YR i AR T A 2 0 B ).

R2 RHMBERERSIH

T3t 491 ok bk 51 H S ARE T % X 3 SR AR A S oy AL PR S WA ESH
&2 I ) 101 19 2 55 24 50
Ah 75003 ) 41 15 7 15 16 12
Bt 142 34 9 70 40 62
3 MRS E RTE.RTD #1 MIX #5015 & b i 09 25 Hhk 5
I 5 FEBRIL /5 FHE 5 S T 2% vh IX s o8 RS 8 91 R L 1]
T KR 34310 N o e
A (RTE) S1901 W) BEAIR. 0BT AT T A 31 3 i o 45 5 1 Jgt
B HEARS H: (RTD) 85217 FEBERIET B A5 R 1 3 R R R H A9 ek
A 5L (MIX) 36017

I 235 S 2 B SR A 0 380 68 5 1 00 3 461 A K
E 2 B LU [Ec R <R o 17 R i QO AL = RS
RTD #& 9% i) ] [|) W& 2 T35 1 RTE #& 2% 19 1 [4] 5 1M
B YR ERHEAT I R 1 B e MIX B 2 ] X & T8k
RTD #1 RTE #& $¢ iy i [a]. 5 HEDB S0 L R
AL SE 4 P RTE.RTD 1l MIX (3% 12 47 i a]
U 1.98%,2.82% F1 4. 98% , iX T & [H A 3
SMEE RS HEDB 5 g B A A [F] el 52 2% 5,
(7] B 003 P 61 3 A B[R] J28 K T 0 00 51 9 ik A 9
JITHE B 1 I TR) Bl 28 R R R 14 Ah T 8 B L
BN R B CRMN BB E L RTE.RTD Al
MIX AN 2 Gk 25 1l 4 e D 2 E 2% 17 5k ).

DL HE AT 31 G0E AT I 8] — 24 08 i 20 S SR i
RO AN FISEER D & R TR IE L & 2 R, EDR
A&/ TRV R FE R IPON VAR @l = N INE= I 1 gl Bk
e 00 32X P A9 A B8 LA B I o > ARG 0 S R BT
L A4

M 2 hafFEH . RTE.RTD fil MIX i% 3 4~
SIS A% AR R LGl A, 1 ] HEFB
SR AH EE SR Bl A5 R R ) O 1 A DR R T R
Ao A B3] % A S SO0 B B 1R A3 BT JE T DL R B BRLE

| 1% 00 3 481 e A o R ) s I S s it O ik %
DX Y H RIS A | 0% 000 ) R X
BARMIL S G 5 L R 28 B R A0 2 W0 A 15 op i 5 LE
AR Sy 5 % B 22 PR 09 BE B AR UE L R IR EE RTE,
RTD Fl MIX A5 25 T 58 2 Hb G I H 228 1 4 iR
[vi) B ) S B e 75 AH 7 A 003 P 48] o X A0 2 B
PR A8 1R 28 TR R 7 B 5 1 3

BEE 1000 s Sy BORE I [a] 18] B o LA DU 320 47 1 1]
A Sy Al o Rt s AR DO 13 4t 25 1 00 3K 49 A B A
ABFR NG L AT LAS E 40 & 3 AT 2 Al A T B A

MWHEAK &, %M RTE.RTD #l MIX 4 1
IR FE AR I 0 LA W B 22 5, kAR
PR MIX 835 RTE.RTD HA5 L0 # 5
RO B UGS AT B ) RS 5 5 0 2R AT L g T
PLE B 3 AN A8 B BE « 56 — B B DA 3 B 391 265
10 AT 8o 4 ASASTRI I X 2o 7 1 8 28 B0 KA Y 5 5
TR BN 10 A~ TR 33 A~ TR, R A RTE,
RTD Al MIX 553 (13 F2 8 8 I 28 4558 By 1 I 26
Bi, b HFB 53 HA 347 i R 0% 5 28 = B BE A
55 33 A TR B 45 5, 3 > B BRI A& 1 A5 R D
A AR ik A 2 5 25 R T e i i 1 A2 AT
R I A8 1% 50 i 30 B



3 Ji

P2« BT I 1 BE A R A [T U S 4 B vk 437

T REAE B A R SR O i AR R
AR 56 90 5 2 1) I 8% 2% L Rothermel 7 SCHEL3
P TR DR DU I AT B A 4y L Y R bR
(APFD). A P47 I3 FH 6152 1715 00 7F > B A s o 00
T B 685 18 04 S N4 A A S8 R 5 35 1 APFD

B AT 3 A S B it TSR k. AR 18] 3 BRAL B AT
%] RTE.RTD, MIX 5 1) APFD iz {H 2K
76 % 1 HEB 513 APFD L U{E 214 69% >R H
Fk RTERTD #1 MIX 16 &0 T, A48 [A] 903 H ) 46
AN RCR 2047 10 20 (4 5.

HFB RTE
O S f
ik O 5% fid
51, 49, , el
[ A 19.60% O 2 hik .58,
e 51, B Ry 19.73% EESUR IR
o 101, S 4b . 136,
o 40.40% 28, 16.26%
Rt " 9.52%
O St Ogms, BS54 . B 5 454
PR Bk, 2, N I, DSl O g 51, 10
s o 19. 14:33"?‘;1’55 it 2, 3.40%
22.00% 7.60% 2041% 0.68%
RTD MIX
O 53 fii O 5% fik
iAie] Bl
NS PSR ] A, 58,
M 20.89% . 134, Wy 1073 eIV
S, 45.89% SCALE, Ji, 136,
95, 8.56% 29, 9.86% 16.26%
DR#8 O g W 5 g OFHEN O W 5
BAE. 59, e, 2, UL 11, BAE 59, i, 2, 51, 10,
20.21% 0.68% 3.77% 20.07% 0.68% 3.40%

P 2 A ] i A A 00 % 2 4 5% L 441

400

300
80%

100
-~ HFB
- - RTL
50
—& RTD
: : : > MIX
0 123 4567 8 91011121314 1516 17 18 19 20 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

A 3

FESEBRAEAT [ U0 3K O T PR IE I 3 B 58 73
P 03 A — AN 2 AR PR 25 5 [ s ey T s [
BEUR A BR A, 3K AL AE A BB 3z 47 5€ B A7 /9 3K ]
. 5 S B i A 2 T A B B RS R AR
10 AN TAPBIEE 33 A TR i, SR I 20 245 8 % 1 7 ik
SAFEN L HEB 509k 5 g i 0 s 3. 0 s LAAS:

fi ] /(10° )
R A T 1]

A TR R (357 M) Y 80 % (2 286 M) Ky R
HFB 8 KA T 21000 s(B) 1 2% F 3 25 8 %
)7 AL TR AL R 2 16000 s(A) . 548 T K2 27% 1)
) 5 A58 42 0 r it B 8] 4 50 26 Sy b o » HFB 8303
KL T 70 % Bkt (D) o 111 5% F 3h 25 8 5 1) 75 1%
KK T 83 % LR (O R B & 2 20%.



438 07 W A /[ R S 2008 4
[4] Kim ] M, Porter A. A history-based test prioritization tech-
5 zﬁ;ﬁig nique for regression testing in resource constrained environ-
ments//Proceedings of the 24th International Conference on
N Software Engineering. Orlando, Florida, 2002; 119-129
T A3 e S A 5 52 3 A2 [5] Rothermel G, Untch R H, Chu Chengyun, Harrold M J.
B0 05 X A 5T H 1) SR AR R . AT AR FRATT AE I K Test case prioritization; An empirical study//Proceedings of
BT B s A T T T RS EAR the International Conference on Software Maintenance, Ox-
BRI AR SR 1 PR 935 8 1 0 ford: England: 1999 175155
- \ N S 1 N [6] Rothermel G, Harrold M J. Analyzing regression test selec-
SO R IE X EUR B 56 BB A — 7 tion techniques. IEEE Transactions on Software Engineer-
FIOTRER. C IR T B A HA K B A ROR) 03 1 e o0t 208 220551
BB THE R B AR AL S RIP BRI L 117 Gupa R, Harrold M J. Soffa M L. An approach o regres-
i 2 B A AT A B AN W o o s A 9 7 A e sion testing using slicing//Proceedings of the Conference on
YA AR 3 0 S B 2 BT 9 I 5k BR 5 L M T 2R AR T Software Maintenance. Orlando, Florida, 1992 299-308
ﬁ? E"J*ﬁ%%{% QQ%\ %:z Eﬁ ,ﬂ\:*ﬁ% %[;% 5 o ﬁ ;é; e *H [8] Bates S, Horwitz S. Incremental program testing using pro-
. gram dependence graphs//Proceedings of the 20th ACM
ttﬁ*ﬁ*%é"] ,fj[:% Symposium on Principles of Programming Languages. New
AL T SE A BN I AT T AN SR ork. 1903, 351306
B (HL R S8 AR G N 28 5 A 388 0 Il JA itk — 2B Y [9] Blinkley D. Reducing the cost of regression testing by seman-
ﬁ% : tics guided test case selection//Proceedings of the Conference
(1) S I FH A 2R AR S2 ke 58 F 490 1] 79 R 0 on Software Maintenance. Opio (Nice), France, 1995: 251-
KRR SR G 5 WL ffol e A
SETT v [ N NS N . otherme . arrolc . sale, ellicient regression test
%‘Uﬂ\” ﬁt E E/\J <1 ﬁ E B 5 E % H\T g2 ﬁ:' jﬁ 17E jj ;—Et selection technique. ACM Transactions on Software Engi-
5 238 ) — LEPRRE. [ L J5 2 AR A — 4> E 2 7 17 neering and Methodology, 1997, 6(2); 173-210
IR 5 S B A I O A s s RN A R k. [11] Srivastava A, Thiagarajan J. Effectively prioritizing tests in
(2) 7 HoAR g i 3 o A2 v, 32 7 5k ) i 1 development environment//Proceedings of the International
BN I = SR O I 5k P 8 R IR R AT T O Symposium on Software Testing and Analysis. Rome, Italy,
BT T UV AR S M (038 5. T £ 9 7T L) v e o
BT 3 41 5L A Y e R A, A B AN B R B X e Jf) nes T A P.Ifqmld M J Te“fs.we reduction ad prionti
tion for modified condition/decision coverage//Proceedings of
e e Gtk Ay IR LASRA S 4 9 U AR R the Tnternational Conference on Software Maintenance. Flor-
(3) S S o) 309 Mo AH DG SE B i 5% 1 AR e 24k ence, Ttaly, 2001; 92-101
ARAEFE S B IR A B R F a0, o e] 18 a2 28 [13] Elbaum S, Malishevsky A G, Rothermel G. Test case priori-
M%ﬁ(ﬂﬂ’fﬁ Bﬁ{g‘f B Ij‘j ij_i_ @J E [%— EI/J ’ftﬁ% %%%ﬁ , ﬁ]:ﬁ % tization: A family of empirical studies. IEEE Transactions on
SE— 5 1 B 2 I R Software Engineering, 2002, 28(2) . 159-182
[14] Srikanth H. Requirements-based test case prioritization//
Proceedings of the Student Research Forum in 12th ACM
& % x Mt SIGSOFT International Symposium on the Foundations of
Software Engineering. Newport Beach, California, 2004
[1] Wong W E, Horgan ] R, London S, Agrawal H. A study of [15] Walcott K R, Soffa M L, Kapfhammer G M, Roos R S.
effective regression testing in practice//Proceedings of the Time-aware test suite prioritization//Proceedings of the In-
8th TEEE International Symposium on Software Reliability ternational Symposium on Software Testing and Analysis.
Engineering. Albuquerque, New Mexico, 1997 264-274 Portland. Maine, 2006; 1-12
[2] Elbaum S. Malishevsky A G. Rothermel G. Prioritizing test [16] Myers G J. Software Reliability: Principles and Practice.
cases for regression testing//Proceedings of the International Wiley: New York, 1976
Symposium on Software Testing and Analysis. Portland, Or- [17] Nie Chang-Hai, Xu Bao-Wen. A minimal rest suite genera-

egon, 2000, 102-112
[3] Rothermel G, Untch R H, Chu Cheng-Yun, Harrold M J.
Prioritizing test cases for regression testing. IEEE Transac-

tions on Software Engineering, 2001, 27(10): 929-948

tion method. Chinese Journal of Computers, 2003, 26(12)
1690-1695(in Chinese)

G A 1 5230, — Rl die /N DT 4910 46 A 107 123 1 F S PL 2
iz, 2003, 26(12): 1690-1695)



3 Ji

P2« BT I 1 BE A R A [T U S 4 B vk 439

[18] Nie Chang-Hai and Xu Bao-Wen. An algorithm for automati-
cally generating black-box test cases based interface parame-
ters. Chinese Journal of Computers, 2004, 27(3). 382-388
(in Chinese)
G IR F 30 F T8 0 S 800 BAR W T ] 8 2 4 U5
Wi LR 2004, 27(3) : 382-388)

[19] Xu Bao-Wen, Nie Chang-Hai, Shi Liang, Chen Huo-Wang.
A software failure debugging method based on combinatorial
design approach for testing. Chinese Journal of Computers,

2006, 29(1): 132-138(in Chinese)

QU Bo, born in 1981, Ph. D. can-
didate. His main research interests in-

clude software analysis and testing.

Background

This work is supported in part by the National Natural
Science Foundation of China (60425206, 60773104 and
60633010,60503033), Excellent Talent Foundation on Teach-
ing and Research of Southeast University, Open Foundation of
State Key Laboratory of Software Engineering in Wuhan Uni-
versity and Doctor Subject Fund of Education Ministry
(20060286020). The research work reported in this paper
focuses on test case prioritization for regression testing.

Test case prioritization is an effective and practical tech-
nique that helps to increase the effectiveness of test cases at
meeting some performance goals when software evolves. It
schedules test cases so that those with the highest priority,
according to some criterion, are executed earlier in the re-

gression testing process than lower priority test cases. Exist-

R 30 B o 5 BR CHE . — 0 35 7 21 65 000 3K ) 9 ik
WE IR 5 2. LA AR . 2006, 29(1) ¢ 132-138)

[20] Nie Chang-Hai, Xu Bao-Wen, Shi Liang. A new pairwise
covering test data generation algorithm for the system with
many 2-level factors. Chinese Journal of Computers, 2006,
29(6): 841-848(in Chinese)
GERIMEIRFESC 5. — MM K ZE R RGP
A B e B A B LA R, 2006, 29(6) ¢ 841-
848)

NIE Chang-Hai, born in 1971, Ph. D. . associate pro-
fessor. His research interests include software engineering
and software testing.

XU Bao-Wen, born in 1961, Ph. D. , professor, Ph. D.
supervisor. His research interests include programming lan-

guage, software engineering, parallel and network software.

ing prioritization approaches mainly focus on sorting test ca-
ses based on their coverage information and execution histo-
ry. And empirical studies indicate that test case prioritization
techniques could increase the effectiveness of test cases espe-
cially in resource constrained testing environment. There are
numerous techniques have been reported in literatures. How-
ever, none of these prioritization schemes explicitly consider
the test suite design information. This paper presents a novel
prioritization technique and corresponding algorithms. Com-
paring with existing techniques, the method could resort test
cases according to the test suite design information and dy-
namic feed back. The experiments also shows that the new
algorithms are helpful to detect more regression faults in

shorter time.



