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Abstract:  Software is always dynamically evolving due to additional functionalities, performance tuning, bug fixing, and others. The
existing testing techniques are difficult to satisfy the changing testing requirements. Hence, systematic techniques are needed of test case
evolution to ensure the quality of evolving software. This paper surveys the test case evolution and compares and analyzes these
techniques in detail, including test case selection, test case repairing and test suite augmentation. Finally, the challenges and research
directions of test case evolution are proposed.

Key words: software evolving; regression testing; test case selection; test case repairing; test suite augmentation
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BiAR AT LA

T DhRESE N PERETAOL . AR . B RGBS R R Al A T Bl A A B A AR IR I A T (R
T2 BAS W7 7= A A AR BRS04 A ). DS P B AAT A R A [0 T A5 A 224 O, T Ak 2 5 BRR, Btk
Fe AT B2 N r 3 38 A 3 A DA 451 R A A 4510 326 B (test case selection). Ml 3a FH 451 326 6 b L AT BE 1 A2 AN
[ PR, 75 3R, AT o A A 0 e 2,

FESE AR A IR 1 S o S8 P e SR R 3R Y 91 32 86 S A 16 578 4 A e SR PR AL o R B Bk k(1) S Ak
AT B8 B0 23 003 48 A AT, 4 25 0 3k e P 90 4 P AR R A 66 D0 5(2) BRAR B Ak 7 | R A e ) 38 o 0
16 4, B A AR A B AN i 8 4 78 o I e B b B 17 96 A 1 S A SR B A B e, F 9 AR T DR 4945
52 (test case repairing) FIIK H 4] 4E Y 1 (test suite augmentation)$ A I 146 522 F8 55 TH AR AFR 35 0048 H
AR rp AN T R AT G 2 A8 B 1A IR PR 49 A 88 A B RO R e AT AR R R
e R A 30T PR AR R 0003 P 4800 ke A s % i Sk T 49 (02 A8 X T 481 R 0 5 38T TR A R 19 4 R 43
By

DA 4+ I3 491 4 S R 3000 3 P 490 6 47 8 A i 7 30003 P A9 S 1y = R S0 . G v 003 ) i
PEHA T LB T L AR 0 84 52 R0 03 R ) SE ™ 34 5 [ T AR 738 1) )2 MR IR T T FAR
AL A B[R I 5 T WA A8 (A A 40 2o B K B4 S5 Rk B ) T SR o S
P2 T IR B A B H R A B R AR BRI T 1)

ARSCE 1GR3 A R R AR & 28 2 T~20 4 174 B F Bk e . I 048 &R A
BIERY AR DR FUR AT PG A 48 o Ja — 19 &5 0 T 9084k A A2 7 (9 B R0 oK SRAf 9 7 1)

1 A s AL itk

A A A i A R ) A A AN A A A B R 75 SR, DT 7 R A A AR P 49 4 DR T i A
SR 10 i BRATTRR S T s . LAk

EX 1 W PPN P BRI MCAREF,T A P g llisl FH 4R 8 0t T AT IR B A8 SRI9 19 55 S 4 4
AN B T A T ORAT e AL PRI 7 SR, BATIRR L S 0 481 v A

B g AR P 81 s 1 7 e TR P P T A R P T MR o A IR 50 P R 5k 5, T
SPECH 2 B9 AS BE 15 AT 3% 28 035K FH 90 B Ay A ] FE 003 P 491 S R A R 3 o 471 R 1 6 AT 10 0038
A0k gm0 3 P 481 000 R 49 3 7 2 U S A 0 3 P 481 i T S 490 R0 A TR 0 P 461, 32 v 4 )
I LAk 2.

FE BRI A v 03 FH 451 B 7 8 K, T i 3 B0K it T0 A W3R 8147 7 B AR 7 T AT i 2 0 R
IR FH 491 e 3R % 905V 9 A1 7T 5 B2 R AT 2 0 A 15 3 H 1408 0 ) UL T e ik A T AR A 4 4
(5%, 75 SR T A7) 3 426 T 5 Xt P40 i T RS P 461, B0 3 6 1 39T A R P 38 A7 10 00k 491

K LA I3 81 5 AT 328 8 AN AL LA AR S A6 R AR 75 3R, 5 T 30— 25 R A B 1) e, 5
FH A 5 S5 R 1 IR FE 491, 3 S0 6 455 0 3K, P 06146 R 0 0k P 46 42 ™ 448 7 2K

IR 90 520 48 6k AN ] P (0 003 FE A9 S8R A7 D0« 0 B S A o5 45 68 465 50U P40 000k FH 497 3 108 0 it
A b T EAT AR B35 A Je R v A T AP 8 DR A Y A A T R, 18 SRS A T R A A T R
Sttt AT B 2 BRI 3K FH 4810 5 A A 205 DT bt A6 SR A RS0 A0 k36 A 9 A A WA 75 SR LA TR
SCASTT I3 190 AT 4 S 19 288 2 T 46 52 D003 40 AR A T 48 A 003K 48 A T A D R 497 e 18 3 A L e e
BRAS O FE P AT, AR IL S T 48 G R 0. B2 48 b B A DA 481 34 T 48 52 4L 7 2% 18 A8 4 AR R
AT 5 A8 S A SoE v P 0k P 4810 K g AN T A6 A 0k P 481 AS A6 52 R R4 ) — A 7 B b TR 5 37

TR 9] () 388 5 R AR T AT (10003 F 8145 R RRE e Je A A S ke A= e (A Ak P 481 4, i Ak P 491 4 5
25 3o 38 R RS S 1) IR P 491 B 5 T 9 A T PR 1 00 3, 55 ST P 051 4 8 2 LA S R 1 46 R R 1
T8y 5 4% BRI FH A AE AN [), D003 P 481 S 4 18 i U R P 2 4R AT 0K FH 4904 2 R0 R S J A 15 U 4l 8 A BB
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Fig.1 Test case evolution
1 B s A

TG 6+ D03 P 45146 52 AR A7) 47 1 -2 T R AR AR b 78 00 3 P 491 e 496 s ) 00 481 2 ) Ji A
IR P 4510 £ £ 7 23 ) P 0 A 00 P 491 3 P o 2 L S 2 0 4970 42 2 00 000 s P 491 9™ 98 o e o Js A 0 1K
ERIE SRS el o B s =i A1 RS IR S5 T J 0 N e NS B R W R T A R i N R WA KR R
I 37 48 30 3k A 1R 3Oxk s A I B 5 R AT 78 23 R JE R — AN A 6 3 A 3l T 461 ..

M3 55 PN R SR A, =38 A BT AN [R] 3K P 481 326 40 i D BR800 BB, T T 1 22 i SR T A R
g 5 AR BME 50T GUI RE 00 T2 m] DU R GUI At o B ] 5442 48 25 5 BOR S 00K ) A wp
JE R i) AL 00k P 4510 9 15 (K0 0E 5 2D, A R 0 7 8 R 32 B T P 4 T e O B 0 e 5 2 AR 1K)
P88 NBAR A E A KT B B 47 388 e A ey 00k P 8148 52 0 22 DMk T 7] 3 6 AR IR

FA T A AT DU G R L I3 A48 SR ] 451 B9 183X 3 A7 T B S BRI R JE B A4S

2 M RBEE

151 B RS R K, DT 5 B8R 0 4% WU FH 481 ) A7 7 0 AR DU P 461 B AT 8 BRI o 4 7 AR YR B K
PR AE IR e YR A A A PR, DT b 7 AT W P 4903 49k P A9 32 B 1 — A 32 AT 45 2 MR A I P 49 4 o
P 8 43 W0 P A91) IS v A T A DK 55 SR AR AN () PR e 8 B b, MU F e 8 20 ok 3 28 [l e K o
TR P 1 42 44 i (test suite reduction) B H £ 5 % (test case prioritization)!®). 24 o, [m] U= 3 3 43¢ 2 -k
WE AL B AR TRk T ) — )

EX 2. W PP P I IRATERRT 9 P BIIRAH IR N T ik g7 &£ T/ 4543 T R AT e ik pr
FPRRAG S 4 B A R V=1t 461 32 .

A SO A 6 2 R D RS SSOBE AT 5 | NI IRt ] ) 0 32 8 3 ik 2 AT A 18 SR e s R D
AR T, DLk BB AT B PE Y L.

Fr R FH A t e R P R FRATTRR t O R A U (fault-revealing )il sl F 491 o] Y0t b 3 o (R T

© PEBEBSAITT  hip:/ www. jos. org. cn



666 Journal of Software #f+3 4k Vol.24, No.4, April 2013

T K T AE P ob IE B PA T DO A 03K P 9 S 5 12 SO Te={te TIP(0)=P" (1)}, 3L 1, PO A1 P (1) 73 53l
ST TR P AP AT 45 S SR AR T A3 48 LU A I HL 2 AN 7T 47 Rothermel 55 A4 B — 22 4 1 (] 5 Pl ¢
AW S BN — AN B W& ——18 e 2 i (modification-traversing) B9 I3 FH 491, B3 — AN IR FH 4910 ¢, Fe Al 1R
t AR P AT P& M A 912 BAXCY (1) AT T PR IR AUE BUE o I A, B3 (2) t AT I B
76 P HETE Py N R 4GRS . Rothermel 55 A T ik th—AME A I 75 T T 05 BT A 12 208 i W 491
il B IR, — A AR L U 3K P 8 06 R G B e L R 2N AR BT AT AR R A R R TR T T. 7 4h,
Rothermel %5 JE 3k H A PRI PR8I Cln s #3811 3 R FH 9 R A0 S A 700 P 49703 8O0, ) b 30— 20 1% 7
P B TR 1) A 1 B rp A PR g i .

TE— S8 5 HH 3 55, 32 28 1 DU R 4610 T R AT A0 55 3 22 T A ik FH 491, AT R BUA g A R B A I e AR 0 T 3
— 2 v A, P93 B 10 R 8, 3 o 5 e SR A AT e AR 5 N [l R 3 48+ LAt A0 i 2 e 5 T A AR P 491
B BIAT 51 18T 2% 508 FH e 310, [ Bk, 25 T 40 AT 50 SR P 497 22 1) F B 29 (BB DG B 2, -t i A7 000 3 A 441
HEAT RIS ARG TR BEAS AR EAT HRE (A 5%), 457 J=— SR 00 1 FH 451 Ay i s A 00 47, D)0 486 12 2R o 10 T A
T 481 g 24 A s — > B /N PR [ 00 3 P 461 4 T B AR 12 SR 2 M B 43 AR I Al 2 4 1 DX e e A BT e
AT BE 4 25 Ok 2 ot W B A I 3000 3 FH 4810, L B A DI 3 b B v U P 61 ) 32 K 3 (precisiom). Ath AT 1 2 56 45 4R
IOUF T 1X — 4518, IF BB 7w, 2L R I ad A5 48 w1 1 3 [P 28 (recall). ok 9 2 56 N SR F ) U 25 10 S AT 5 T kAT
IR 491 10y 50 28 3 R OV AT R PR e U0 R B AR R K R b 9k /o 050 8 14 3 R L AT A 2 A A Tk 451 1
JEPEYE R B T IR ISR S 5 AR W% 7 % R I B A R i 225 RS R A A D 3k 48] 1 4 [ml 2R

Fischer %% A4 H — Bkl % FORTRAN i 5 HWI i 9138 4% )5 U O AT o 06 il IR 1 4% 2 AR 7
AR P BB A — AN N B 0 R e 4 1, H ez T2 5 BT PR, 4% 1 8 000 3 P 491 3 488 1) J0 4 ke s A 4K
F R 0] R 1% 7 v TG R AL FE 9 R R B A A FRE 5 Harrold 25 A HR HH 1 38 T B08m i 40 Bt 100 ik FH 49 3 B
U IS TR AS PR R H BT IR A8 SRR B Bk 1) 5 SC- A Xk 8 i B R AR T a3k 8 s SC- A R Sk 4 R
. Yau 25 AU 3 i 25 00 R A R B A ok ot A N SRR AT R 43, I O U A A Bt A sk 4 0 ol R 451 B AT
1 USRI 455 AT 0 B A T 9 36 4T 16 B Agrawal 25 A3 T 5 T3h AU Bk £ 07 12:04 490 S 5
HBIHAT 190 A5 B A3 V) R 5 BAOCEY) A5 B, JF AR U 45 BdEAT 15 £ Volkolos 58 A4t T —Fb
FEF SO 2 S B AR P03 % 5 TRV S LA T — R 444 diff i Unix T H RS TR A P AHEEL IR A P!
VR AR AEAT 43 B LU A P15 20 43 Bates 55 A KRR 7 OB BRI U) 7 BORAH 45 & 48 T —Fh 25 T 12 )3kt
B R B 3% 85 51207 Benedusi 25 A 51N 4% 50 4T W, SR AR 303 s s 7 i 420 A0 70 30 ot 3 % 00 3 A
U8, Chen 25 A4 H—Fh TestTube AR HE 4L, I 48 N7 90528 51 FRE e 52 44 2 1) RO SR I 06 R AR R e 4t 18
DSORE e S AR 1 IR P 481 Laskd 25 N P2ORHE 42 41 98 Pl v B0 TR B0 1 11 (0 7 PR DA — A I, 3 o 2R 1 16 e fs
JLHEAT I 3 £

B A I R B AR (1 A e [ 300 3 30 385 R FH v J 2 B R EAT AR 38 0 W Leung 25 A\ AE 8 B2 L1 1B
MR P 5B K Sk (firewall) e RPLARA LKA ER 45 9 3 9% NoChange: b B 4 14 25;0nlyCodeChange: B A{
16 UH RS R A& 140 SpecChange: B B LR A2 20 0T B A R BAETE 9 R R4l 60X 9 R &0 0 3 25:(1) A
F1 B 44 NoChange;(2) A #1 B ¥4 OnlyCodeChange &§# SpecChange;(3) A A1 B Z — 4 NoChange. JLH',5 3
A g A8 B (1 320 S (7 3k ). 12 00 T FH 491 32 45 4 AR 11 2 A JELARL S A8 5O e (1 440 8 A% 346 B ST R 7 K 3 A
% AR S R A2 I P T T 1) 6 B R R M A () [ 0 R 272 Briand 2 AR H— BRI T UML #HE
T 1) [l U DA B A8 58, SR 447 — AN AR Z 49 5 5 v A8 280 2 TR (R LS G R 8R 5 i UMIL 1)
TR AGEEAE [ B b Hh o3 BT A8 R OG 3R, 40 b 3 P8 A AL 2 1 3 41 25270,

gx Bk, H AT CAR 7 2 R [ B B AR I B R IS A T AN R B S5 R 3 e A 50 R L H AT
M A7 A — o0 038R 49132 0% 5l A 35 3 08 1 L At i 6 AR 128 DR b AR N 52 7 BRI AN [ AR T Rk B
T A R Y R AR . R T, 0 P 497 3 24 1 0 05 FH 4910 A0 5 SR A SO A A 43, 7T 250 SCik[29,30].
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3 MiXABIHEE

P YAl 0 kP49 0 45 SR AR v (0 0 e B S S I R b SRS S0 3 R DA A 491 1 R )
B TR S R RO Y (KR A S B 8 T i B0 R B K U AN i I 2 A0
A ALE AT AT DK 81 23 7 288w A P 490 5 A el P 0 480 0F 5 AN R RS0 P 451, — o P G At i &%

DR P;(2) AN TIOR8 e s A 5 ™ 2, T 5 3 3 U A, AT A 00 P 491 5 P s 5 A 0 e
77 D 5148 S ANEL B 88 775 48 B R D A 3 808 S0 A S A B P X 00 s P 491, 3 T 5 s 9 A P £ 00 3K
R MBS 525 LT

EX 3. B PPN P KB RRARE T A P I8, 20 T A i — A1 H. t £E PP EGVEIE
WPAT AR R TT R AT B MR SRS ARG B A B v AR URERSAE P EIE
AT BRI e R

PR B AN TR ) T 2 Il 49 8 3o A i o0 ST A, 18 R S I B A A B 2 R
B 003 061 S S A 20k 00 08146 52 5 o e R P A5 A 4 2 9 4 A7 AN T P DR 28 5 R 1 4
SR AT A AR R RN AT DR RO 4 48 S I M8 521K AN O B 2 5 2 S 18 523 B0 40 AN w0038 451
1 T 5 A Iy i 25 5

h U7 R XA HRARE — AR T g, A8k T Bt A o T H B S0k 1 ok
TR LESCHR NG SR A 1 IR R I G I SCRE TR AR 2 IR R IZ SRR R, 5 3 SR %I
B 7 V5 E H R P 2R 25 4 HIARERAZ O 1 S 8 7 IR 2 1) A 8 BB LL“Repairing GUIT Test
Suites Using a Genetic Algorithm” SCHk A 1,i% 05 & & T 2010 4, CH R B E R AREH T GUI 2+, Y
AU A SR 7 BRSSO AR 1238 FRA T e 4% SR BRI Y O RE e B S e 0[] —
IR P U 5 B T P o, AT A I K ) 48 2 B AR T FR) P SRR 23 i R A A 2 A A K 451
BEEAR.

Table 1 Summary of test case repairing artciles
F 1 MBS RS B4

SCFRAR RFFEM | BFPRA REET
B g0k, 90 s 491 52, CUTIR,,
GUIFE Ui L GUL HI B, 8 B, i 9 5%

Regression testing of GUIs™'! 2003 GUIFE P

i iri - & B [ Y=k, Wk A 4,
Automatically repairing event sequeqce[%sed 2008 GUI 25 FH P VR S [ = 03, K 4
GUI test suites for regression testing

I 8 1 5, K A
T oo o or 1 2008 | GUUEF | SHRIIASHIRE #)1L.GUT 3R
Maintaining and evolving GUI-directed GUI (s Y03k, 900l R 49148 52, Dk AR
test scripts”®®! W 81 £ R AR T
GUI [R]85t 14 S, I s &,
GUI i {7 B

2009 GUI £

Repairing GUI test suites using

amy
a genetic algorithm®®”) 2010 GUI Ry

Automated GUI refactoring and JH P B S, GUIE )
. . 2011 i . o o
test script repair'®®! 0 GUIESF GUI A Z) 4k A, GUIZES
Wb omlication et e ol 2008 | Web FifF: 190 k. Web 3/
WATER Web application test repair'*"’ 2011 Web 27 Web W H]L WA H BB &

DB 5,06 B 3k,

Automatically repairing test cas%s1 ]for 2010 Sl

evolving method declarations T ESHBIER
ReAssert: Suggesting repairs for P IEEY S S 5
ke e st 2009 | AR HE TR A I 52,
ReAssert: A tool for repairing PN BT I, W T,
broken unit tests[‘g] 2011 GRLLS WA FH 9115 52, ReAssert
N — T 5 BT
On test repair using 2010 £l T H & 2,455 AT,

symbolic execution ReAssert,Pex
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3.1 GULNXABIIEE

DU FH 80418 52 0 A e 49 2 2 W FH R o AU 0 A, 21 GUT 3R Memon 25 A £E 2003 442 GUT [H1J=
T H AR TR A8 14 4 A2 v 002 S A T SRR AN AT R 0 49 £ 3 A AR K GUIT (R UEAR HpaR F
AN B Ji DRV g 8 A R IR 2 S TE A ke ) 10 ) 9 ARV AT BUF Memon 25 A S IR S AN TE
4700 P A8 AS B A8 52 K1 b b A7 T S 8 o ) 2 SR VB AT I A AS ) FH R AT 18 S AT e e
TEREAR RIS KR BFRME—;(2) B AR G 18 S, 45 WA 1% 5 2 R0 200 5 TH AR — 3.
A3z GUI A3t e v GUI [9] R HE 28 06 T4~ GUI (B2 J3CHE S, #5778 — AN TSR A (R GUT
FE P v i — AN ) R — AN A (R W AN F4F 2 1) ] DU A7) 8 K IH RRA GUT TS 45 5 T oA
GUI TH S 4 A, T LA 31— A TR SR A (I BR T S 24, 14 A v IR T i SUAEAE T TH AR oo ) 3L, A ) A7
B AN DA (M BRI HE ) AAT T B T AT 8 3ok M) I 00 a5 S o 320 4 £ 900 00 R 491, 3 sk 0 38 481 3
T AR GUL IR {e1,e,,....60} (8 A82E GUI TRJF o I — AN Sk ey M eyt JFUF 40T AL 330,00 T3k
HH AR 910, A A A8 S 0 (1) DN P 48] b 4 ) ok 1 g (ol e M) B 0 B 1 T SR ) R 1) S SR E
B ABFAE e (4T o 7T LUK IRTE ey J5 AT A5 FH0F {ei,8inr,.. .05 ) MBS, BRIV AT 7345 52 )5 11 038 FH 491
(2) WRFFAE—ATAE ey, H {ei_ece;) 0T LUBUTHAT, 00K 4 (e, 0001, ... 051 IR, FFAE ey FHAFJE 4 N8 F 1
ey AT 20 55 B0 DR A 0. th T s B 7 VE T RS AR 2 AN T BIE R 45 5, Memon 45 AHE 8 5 7 2E A H
BRI BOEAT T BRI S B 45 B W1 ,3% GUI (R 8 S AR J2 4 2 P4,

Huang %5 AR 53 4 —FlA& 52 55w 5o AS ml Fi 003k P 910 4 1064 T B s A2 57 A AT H 3at A5 13 5 TN 7 3R
A5 52 HR A 12 5 B R A AT A A DR AR R — A e A T O A R S B RS AN ) AR 1 AT R
AR5 VI IO R A SR R A B — L W R A M e R R EE XA, AR R A B R
{10 AN T 00 A8 ok 51 5, 4 R e WA P 38 A RV AT I P 4614 A L BT B T A 2 AR R O AR
T ) R AV A T A DA T iR R it 3 2R3t P (EF G) AN RS A 32 S50 AN w00 P 481 i)

BT A Tit47T GUI E &R 5 K, Grechanik 55 NF W90 T GUI Ap il AR A 2 (8] 126 R,
LI T — M R LR RESTH T-48 SIRE A AR GUI FF R 0 A< 34T 2 7 B5 A4 T8 W98 GUT % 4%
AR AN o LS I AR AR R A S 2R 4 H — b 4 4 SR S AR AR 1 5 ORI e GUT R I8 ehond %, 35 A ikt
5 TR TR A R A TS 3 5 0 PRV R T AN TSR B A 0 A ) T A P A o ) R A AR
AL A ATt 6 I A A P A8 5 1) 78 AR (T AR AT T 40T B S GUT AR A6 5 R B2 53 i 0k B AR V5 10 11 4
B, 1207 1 Re s A 3h e A — S s A B A5 830 B A 230 6 DR N 208 S R ] PR BHLAS, 58 /8 GUIT AR B A
HIZES R AL A% 7 VR T A Bh T QTP &5 H Ak A% i GUI ik T K.

55 L1 ) B 68 5 U7 VA AN Daniel 25 NPSSR A (3 657 53647 GUI A (1018 52 A DRE #5825 o0 T R 8l &
MTAR S & B S AW VRN GUI AR AT S HT - B OIRS 45 LR 5 F Bh& W i % GUI AR RVG i 45 &
AT WA 118 52 1% 7 V2 B AR 32 A6 A8 52 I AN 5 BEBAT T A 00 0 B AR A I b, e i 0% B B 345 U GUIT 2
B 4 5 1 1 DK 481 4.

3.2 WebiXABIEE

Alshahwan 55 A\$EHH T —Fh 58 4x [ 2401 Web MR8 52 5 AR P 3 e 08 350 Web 23 & 0647 11
6 DR LA G S50 43, 88 J5 AN o] FH A F 1 EAT URL S ORIBAT I 1R48 52 i R URL w4 358 6 2 4L,
W T 307 2 B0 T UG AL A0 SRR AN w0l 0 AT AT I A8 5, 00 23D 3 Al 03 Mk« M Bk A I
b B0 A SR A8 55 EUP A Web T 1T 2 8] BB 12 (2N ) 58— 1> Wb 51 A ) 5k (o B 50, 0 R 75 e 31— A
AE 98 B 12 B 0 D TR H s T AR B B A, ROV DA A 2 B 481 4 52 B T B R ANAEAE — A RE B8 58 BB S BT %
Ao (CFEABAR ), JULH 122 000 P 9 DA Y50 e G M ok s M 530 ) B T, 3, it s kP 48 2 el g A 7 £ 00 s
1. SR g A D0 5 A R AR BAT, xSt ik P ) 5 1 A RS 56 4 SR AR W iZ BB 21K I il A
AL RENS R IR 43 F T 9% 20000 T vl 1 B80AR 1 HL A 85 % I 22 A AR Wl D P 0 1 78 55 19 42 46 Choudhary %5 A0
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B Web P G 52 rb ] BEAFAE B0 ) REREAT T WFST AR T 16 Web W9 BCHEAT 23 #T, A B 4 A5 E
A9 AN T 1 T 50, 0 458 R G 456 i A B R 0 0 T A 5l S I ORI o 00 P 2 ol R AT D 20 S0 B XX 4 Al oL
HEAT IR A48 520 AR 328 496 1 BRIV 15 306 93¢ i L g 5 67, 48 0 AT SEOT, I AR08 5 A 8 e 0k P 481 o ) iy
HEAT A6 50 SR BAT RIS A 5 5, DU KT e 9 1A 8¢ ) RSB A 5 e, R D S 2 T 55 A e S o LR U B e
ELREAT L AE T SRAT JUHE ST A A S o L 717 U, 2205 0 00 i 481 b £ T 5 - o0 3 B3040 g 2t 1) 8, 7 S 4
B A A T 52 BT 3R AR SR R X T e R T BB
33 AEMKANIEE

S B A8 S ) AR R A S SR IR — AN AT TWE ST 1) AR R PB4 R, T 07 i 2 O R [ 1 5,
83 JEAT WK 9 4 1T 8 GV A8 T Miirzaaghaei %5 A WF 90 T 0t 28 AS w0 3 P 481 £ 45 42l 1) ok 3
SVN, Jdiff,Soot 45 1 AR AN H s it el BEAT 23 A, BE WS 19 SIS B U 12k RO 2 BCAR A A% D0, O 2 5040 7t 1l vt
DB B T 357 2 BORAT W a6 A6 301 R TT IV 2 BB AE DA BT S O8I WS I — A i 8 AN ET N 2
$0, 060 2 B AT WA A R 7 VR R B 2 B S A 5 D) MG ox G rh R A 30 IR B s 2 18 SRR AR T
figt-pfe 0T 2 BOR 3R B A6 50 5 BRI 3l A AN AT Y i) At

Daniel 55 A4 94 B) T 5 ReAssert = 2] - #5u il (9 90 ol 618 52, fe s B 3018 = A wl Al ool il il
424 ReAssert F= Z24F %t R P48 S0l S B0 W7 5 R AR T T 8 FhITE 1 38 5 S EAT AN AT H IR
B8 52 3 S, 25 R W] ReAssert AJ LAE S KHE 20 Wi 5 51 K (K 57 I 9.2 ReAssert AT 8R AV 1 24
FILAE:(1) ReAssert [ AW & 55 53 WK 611;(2) ReAssert (19376 52 &5 B2 U i, B0k 9 it i AU T, H
AN B AR e b il A T () 0 3 75 oK Daniel %8 A HE— 25 $ 7 3 745 5 JAT 1 0K 491 45 52 5 v
ReAssert M5 HAT T HAH G5 G, (8RR e Sk B B 22 W7 5 2R A0 100 i i el 75 5 AT A 249 SO A o S 10
W 5 T R T 4

4 MABIEY 1S

FUEE PERNE T A IS FH A0 T ARG I8 4 R A 1) 50 23 A DR AR A SO e i L i B A e, A T
FHAGATS HE DA A2 DU R 3K A T 4 10 DU v A A0 A 7 [0 00 A e 5 5 S A 3 A 3 P 4 TR 0 0 e,
T 2B 1 55 A e X F A9 A e BT A [ 8 3 00 P 90 32 3 R P 49048 20 PR AR 00 5 S A 3R AR TG Il — AL
SE IR T SR T TR S SRR B A AE — 28 [ 4k 2B e T B 03 90 A s ) 8% 7 B AR FLA X
PR AN A DR, AT B8 T T R A ) DA A R B AR T RR G D R 9 £ T Y (test suite
augmentation) B H 414 14 B g LU F:

EX 4. WFET PPy P HRATRT,T o P IF I Al 4] 4, 28 3k R A AT 0 04 AR 18 o fs
A BG4 T 45 T o 093l 40 mT DL 56 P ARG ORI T 3930 43, TOT /il A2 A0 A R R 75 3K,
ok A W A8 SR 1.

5 4% 8 WA 48] A2 BeAS [, Il A9 46 47 38 H AT P AR ) 97 7 A 3l P ) o 7 o A SR i 18
HCRUET S0 43 5(2) MR R 9 38 75 ZE 58 40 A H AT DR R I 25 S 3R s A5 204 Bl ik FH 9] A .

IR ) S 18— 5% 5wl g th Harder 28 A 5] NP2 (R 32 B W12 4 5 test suite minimization A%}
N FE SCHR[48] Y Harder 3 3 B3R T G mr b AT X FH 491 8 240 165 AR I 2R A 9 Aed AT 005 FH 9 B 4 14 3R AT o DU
WIS G IAR ¢ TAE R G 7ER 2 h R Es 1 Z MK 0 8598 SCA R ER 2 B SO R R FA, 5 3
B 8 S S8 7 T TR U5 e 9 AR B AR LL“Test-Suite Augmentation for Evolving Software” 8 3 Jy #41,1% 3
RFT 2008 7,3 4 HH 1A 38 5 AR 4 S A0S RN 5 AR O

H A, S PRI FH A9 4 1 7= A2 T v KA Lo S PR 228 1 2 T Tl AT Dk 10 3003 4810 9 3 B R B 300 2 U
T TR A KA I BAT 2S5 2 82 1 1) 28 25 1A) DK 451 S 47 388 o A, A S0 8 3 P 4910 2 5 T Ak B
4D 18 A AR 4

© PEBEBSAITT  hip:/ www. jos. org. cn



670 Journal of Software #f+3 4k Vol.24, No.4, April 2013

Table 2 Summary of test suite augmentation artciles
F 2 MK 1Y SR R

SCE AR REF KT
Test-Suite augmentation for evolving software!®’! 2008 DU 91 58, R 42 AR, 50 At
Automated scea\}gs)\llicntgesst(—)sfll\i:rz%%]mentation for 2009 i 51373 PIE 4570
Applying ageressive propagationioioed Seeies 0T | 2011 | LA i 41 48 9088, I 920 KK B MATRIX
Directed test suite augmentation!®>) 2009 VA, W0 H] 1) 9 34 concolic WA
o e e memiatian e 18 2010 EIERIES TV e B Sz
Dﬁgﬁgggxgggﬁwi 2010 | [T, S 5 9 concolic TR, i 44 51 7%
e oeratoan ) 2009 S 458, B A7 ST 59 31
““Wgﬁﬁgxgiﬁ?@““ 2010 S S A1 2 4 0 A

4.1 HEETARNR B GIEY B

Santelices % A& H X R FH 47 il A 1) B A4 97 Vel AN A DAEAT AR 047 8, 18 45 45 4% 5 AT i AR 2 ol
SR E R A A AT 53 AT I 10047 03R4 By 18 V0. bt B2t B 484 0 00 3 4970 8 I 124096 A2 A A 5 3R e T SRR
RFS T i A5 28 X 49 412 1 108 75 25 30 I LIS o0 by B8 s A 1 A0SR, T i A 5 S SR 15 1k
910996 A2 TP A 4% A 2 — DU AR 75 3R (1) SRR 491 6 0 iR A 0 i s 8008 00l o 4 2 FL 45 R A T 3 7
A AR RS AE;2) W3R 1 78 5 RRCAS A H AT I A 30 A A 0 % 45 R (H 7E TS R A R B A% 1 0 A0 B 4
FE B SR R B v 4 3 03 FH 48 4 B A IR 4 SR 1 T e DR A T SR BB 08 R IE G 5G4 AN [R] B i & R mT DLA%
335 B A 45 8 I B R B 08 WA P 91 ) R R R R A AE 2 AN BB, — M T R B ) — AME TR A,
(Al e, 78 A7 903 1 ) 45 97 288 i I 2 ek 7 Sk LRI I, Santelices 28 AN B3 T IR H B S P 14 B A 28
BROOL (1) o ¥ Ak RR A (KB AT R AT VPl LA DR AT by 2 15 A 4 SRR A W3R P 4910 4 $h AT 7 265(2) e 7= AR 1
B AR FH £91 6) 7 4 A A R B AT SR R AT IR

Santelices 5 A3 0¥ AL AR 51N SR 51 S5 38 H AR vh oy 58 B0 3 91 SE 9 K fn PIE A%
RIBTIRA 45 45 PIE B HEIR T WM ) 3 AN 452 AT S B AR A (B); 72 A B R A (D) B 1R A5 18 25 (P). th T
FLI MATRIX T LB BRI 5 AT A BEAR S ™ i K 22 Ffr 3 2SR R i it AL . Santelices 25 A 5| A% 43 #r
IR 351 249 AR SRR A AT DA P 451 4 3 199 15 3% 07 900 IR R O AR 75 B S T A SR Ak, 0 A A AR R AT 0 1) Bl
A 0 UL RS BIA T B, 5 0 A AR ER 2 DX DA B 5 SR 4 1 3 A2 HRAT 75 SR 4% A 1A 3 4910 %
22 W A9 45 R 7 V2 E R AE MATRIX HEAf P 19 [R) B 932D T 45 5 AT AR AN R EAT 7023 1 /8 4. Santelices
SN TR TR RE A 00 A A (R A 7 SR ZEAT IR0 RO B SO 0 I 2 S8 e« o -1 7 22 55), 98,
T 3 255 5 AT RN 2 TR SR A 3R A5 IR i N % T L (R B T S T AR DU 7 R, 21 A IR SR R I e Al R
FHAI G203 1.

Qi S N\ A HH THT Ji 2 o 0 o (1 0k P 4810 B ™ 384 45 R O BRIV #6542 3 i) S o R P B A8 44 5 AT LA A 3R 49
U5 R R, Q1 S5 N\ 18 02 T A% 33 B ke B, 0 SRAE 50 R TR G XU R BT BLAT R X 8 IR R A
g, D18 50 AN 53 T e 2% 48 L o 12 e TR A0 LR AIE 358 10 0K P 451 4 8 6 % 5% i B i &% IR Jiang S5 PRI
P IR AR HEAT 7 1] 00 43 M 050, B2 bt [l 00k e £ 00 3 P 491 2 77 384 R B0 o 2 e e 7k R A AR )
IR 4% T AR A I 01 7 5, T 5 R — SR B ) A T SR AR A R YR Y AU R R AR B X S R AR A A
T R~ B - 53 1 i FH A9 ] 40 b 7= A 03 FH 46
4.2 HEEZENIXAGIEY B

Xu % A ¥ concolic testing HEAG N FIW G a4 HEBEA b 52 -G 1 W08 90 424 48 B AR s i oxf
255 W NG 810 () FF AT 159 B SURCA (10— A 00 STER 15 A% 4R 15 71 10 23 SORBCI IR I 9] 74 6 J i, 45 1 S A

© HEBEERAET hipd/ www, jos. org. cn



KA X R AT R R 671

DN ARAAT S K7 A 8T K 8] 2% 5 AR T L GRAIE 77 18 00 3 P 451) 4 X 0P A8 DA 2 RE 0 0 1 T i £ 7
# Taneja %5 AKE TG B A% 4 32 25 1, LA W8 81 A 7 AR AN %) X 48 A HE— 20 5 N8t A 57 EAT B
A 313 6 VA0 53 BT T 3884 305 o % 2 505 0 0 P 491 5 B 18 4 R 1 5 0K 1 2 00 T 1 DA 2 S i T
RINEE . CAFE DB RS 52 50 70 3% ) 2% HE R A0 91 4 AT 1) 7 vk S 36 45 SRR W K
BIHERAT T332 B AS [ T REXT I ) 4R 9 B AT L AE ] 82 PRy i, D4 Ao P 5 B2 8 7 — 28 2 % K9 Rothermel 55 A
8 A HEC AN concolic testing 75 PR 46 5™ 14 b (¥ 41 FEAT T 140 10 LU AR L 2 BT, i sz e A 4 S0 7 o
A DAy G 36 JU) X T 5 IR PR 23 S, 45 A AE ANV AT A 90 7 i 1, DU A S K P 1, 2% 0 B A%
AT A 4 I P 491 B i B, L P A A A 0 1k P 1 A i 3 A b S S5 SRR WL T concolic
testing /A= AU 4910 S0 A%, T A6k P 308 A R 2 DK D 81 IR SR 5 T 17 4T A B9 389 B AR AR [+,
TRBATE A i 1 22 M T 5 A 80 o 4 o ) 10

5 HE5iEs

T, A A AE A2 R0 R 5 T PR AIE T AR (8 9% T Ik P s AL E T v A e 3 S AT 0 1 P 9 6 6 e
AGRUE I8 A B0 i, 7 S0 T8 A B 0 AT D0k 90 8 S 07 388 AR RS 00X P 9 0, 00 s ) 49148 A2 A0k
15 4™ 334 PRI FUAR RS i 2 70 R R B AT B R A B R i 6 . B A0 14 10 H bR AN, H HTX 3 J7 10
(KIBIF TR AR ST ABAE R AL R R TR0 3 T T 5 AT G, 35 7 R A DA Bk P 904 R AR P £ 6L T
AT AR 5 2 A> 2 B B & (0 D0k P 8 A SR 30— 2D RS [ [ B Bl A5 B I il & A0 B4R JF T8
822 5 BE R DK P s P ATE S, DL 5 o8 b A 35 e P D00 10 9 SR 2 i a0k PR 481 38 A R R K F 5] i
FPAELUR 3 A5

(1) ALKy R X 8 4 52 00K P 481 4 525 00 2 P 491 36 ) o S22 0 o 9 2 oxe A R S0k P 401 A T 18
SAMEREN 178 IR, M0 FL 89 6 Ak B 2E AT 547 200 . AT K 48 R BRI AN 58 3% 1 58, %
TR P A A A8 SRR AT AR A A WA S, Aol 15 200 s, G SR AN T R 48 v ) P A 8
BRI 0 62 I A AN RT3 A8 0 £ 0 18 B L UG SRR N AU AT e DA k. 1 i, UK 49
5 T2 LT X GUI AN Web U1, 12 S8 15X 451 388 5 5 1 S0, 18 R0 g B LA SR 2R 1y il 5148 20 42
bz A e Z B TR

(2) VAL SRS I 51 4R 4 1 e MG 52 1K) 000 T 451 £ B A0 S B A P R 3 3 AT AL B T B
T I8 F8 53, C A FR DX P 81 el LAy A D00 o S DAL 5 00 81 4 47 084 . A Uk P 491 e 7 = 2 A0
CAE AT A P 1) £ B 2 A J2 4 1 s A (1 1 28 £ SR A AR P (L K 2800 4 P 481 B i R 3 2
HAAT 5 AT S A% G A i AR, B 2% 1 22 ELME LU OB RE 2 AN ) 300 1 081 24 ol 3 A0 P ) 4R 377 48
WA Z — ARG R sk Z S 1S 1 A 3y 3 TR

(3) I B £ 1R 0 P 91 35 e A 2 i e 5 P £ 00 1K 3 0 v o RS 02 3 AR i 0 P 01 4 2 A0
DK ISR 48 R FURE D, [ It e = — A 28 S8 1 5 488 1000 P 48 3P 23 00 P 9958 A HE 22 DU B i,
Gt oA I L RE . DA 1 S AN 1S9 383X 3 A8 A B3 Ul Bl e e b B k2,
1147 18 5 RS AP DU ) — A AR SRS S S0 068 Ji A M o P 46 4 34 A 7 32 496 R A, 8% i o AN T S 0k P 4
AT B A fo i HEAT DX P 51 B 0 000k P 9 0 P e e 5 28— B A 0 o 5 SR A Dy LB HE WU, 5 i A AT 5
B G AR AL BEATIZE L 5] 3, H A0 B T0E U 10 75 SR BORE R A iR B 5 R K ] ik e 1B R
HY G BARAN G & T > 2 i B A M2 AR I X 51 A g — S T 22 H A

References:

[1] Bertolino A. Software testing research: Achievements, challenges, dreams. In: Briand LC, Wolf AL, eds. Proc. of the Future of
Software Engineering (FOSE 2007). Minneapolis: ACM Press, 2007. 85-103. [doi: 10.1002/stvr.430]

[2] Yoo S, Harman M. Regression testing minimization, selection and prioritization: A survey. Journal of Software Testing,
Verification and Reliability, 2012,22(2):67-120. [doi: 10.1002/stv.430]

© HEBEERAET hipd/ www, jos. org. cn



672 Journal of Software #f+3 4k Vol.24, No.4, April 2013

[3] Harrold MJ, Orso A. Retesting software during development and maintenance. In: Miiller HA, ed. Proc. of the Frontiers of
Software Maintenance (FoSM 2008). Beijing: IEEE Computer Society Press, 2008. 99—108. [doi: 10.1109/FOSM.2008.4659253]

[4] Rothermel G, Harrold MJ. A safe, efficient regression test selection technique. ACM Trans. on Software Engineering and
Methodology, 1997,6(2):173-210. [doi: 10.1145/248233.248262]

[5] Bible J, Rothermel G, Rosenblum DS. A comparative study of coarse- and fine-grained safe regression test-selection techniques.
ACM TOSEM, 2001,10(2):149-183. [doi: 10.1145/367008.367015]

[6] Rothermel G, Harrold MJ. A safe, efficient algorithm for regression test selection. In: Proc. of the Int’l Conf. on Software
Maintenance (ICSM 2003). Montreal: IEEE Computer Society Press, 1993. 358-367. [doi: 10.1109/ICSM.1993.366926]

[7] Rothermel G, Harrold MJ. Selecting tests and identifying test coverage requirements for modified software. In: Proc. of the Int’l
Symp. on Software Testing and Analysis (ISSTA’94). Seattle: ACM Press, 1994. 169—-184. [doi: 10.1145/186258.187171]

[8] Zhang C, Chen Z, Zhao Z, Yan S, Zhang J, Xu B. An improved regression test selection technique by clustering execution profiles.
In: Proc. of the Int’l Conf. on Quality Software (QSIC 2010). Zhangjiajie: IEEE Reliability Society Press, 2010. 171-179. [doi: 10.
1109/QSIC.2010.16]

[9] Chen Z, Duan Y, Zhao Z, Xu B, Qian J. Using program slicing to improve the efficiency and effectiveness of cluster test selection.
Int’1 Journal of Software Engineering and Knowledge Engineering, 2011,21(6):759-777. [doi: 10.1142/S0218194011005487]

[10] Fischer K. A test case selection method for the validation of software maintenance modifications. In: Proc. of the Int’l Computer
Software and Applications Conf. (COMPSAC’77). Chicago: IEEE Computer Society Press, 1977. 421-426.

[11] Fischer K, Raji F, Chruscicki A. A methodology for retesting modified software. In: Proc. of the National Telecommunications
Conf. New Orleans: IEEE Computer Society Press, 1981. 1-6.

[12] Harrold MJ, Soffa ML. Interprocedual data flow testing. In: Proc. of the 3rd ACM SIGSOFT Symp. on Software Testing, Analysis,
and Verification (TAV3). ACM Press, 1989. 158—167. [doi: 10.1145/75308.75327]

[13] Yau SS, Kishimoto Z. A method for revalidating modified programs in the maintenance phase. In: Proc. of the Int’l Computer
Software and Applications Conf. (COMPSAC’87). Tokyo: IEEE Computer Society Press, 1987. 272-277.

[14] Agrawal H, Horgan JR, Krauser EW, London SA. Incremental regression testing. In: Proc. of the Int’l Conf. on Software
Maintenance (ICSM’93). Montréal: IEEE Computer Society Press, 1993. 348-357. [doi: 10.1109/ICSM.1993.366927]

[15] Vokolos F, Pythia FP. A regression test selection tool based on text differencing. In: Proc. of the Int’l Conf. on Reliability Quality
and Safety of Software Intensive Systems. London: ROYAUME-UNI, 1997.

[16] Vokolos F, Frankl P. Empirical evaluation of the textual differencing regression testing technique. In: Proc. of the IEEE Int’l Conf.
on Software Maintenance (ICSM’98). Bethesda: IEEE Computer Society Press, 1998. 44-53. [doi: 10.1109/ICSM.1998.738488]

[17] Bates S, Horwitz S. Incremental program testing using program dependence graphs. In: Proc. of the 20th ACM SIGPLAN-SIGACT
Symp. on Principles of Programming Languages. Charleston: ACM Press, 1993. 384-396. [doi: 10.1145/158511.158694]

[18] Benedusi P, Cmitile A, De Carlini U. Post-Maintenance testing based on path change analysis. In: Proc. of the Int’l Conf. on
Software Maintenance (ICSM’88). Santa Fe: IEEE Computer Society Press, 1988. 352-361. [doi: 10.1109/ICSM.1988.10187]

[19] Chen YF, Rosenblum D, Vo KP. Testtube: A system for selective regression testing. In: Proc. of the 16th Int’l Conf. on Software
Engineering (ICSE’94). Sorrento: ACM Press, 1994. 211-220. [doi: 10.1109/ICSE.1994.296780]

[20] Laski J, SzermerW. Identification of program modifications and its applications in software maintenance. In: Proc. of the Int’l Conf.
on Software Maintenance (ICSM’92). Chicago: IEEE Computer Society Press, 1992. 282-290. [doi: 10.1109/ICSM.1992.242533]

[21] Leung HKN, White L. A study of integration testing and software regression at the integration level. In: Proc. of the Int’l Conf. on
Software Maintenance (ICSM’90). San Diego: IEEE Computer Society Press, 1990. 290-301. [doi: 10.1109/ICSM.1990.131377]

[22] White L, Robinson B. Industrial real-time regression testing and analysis using firewalls. In: Proc. of the Int’l Conf. on Software
Maintenance (ICSM 2004). Chicago: IEEE Computer Society Press, 2004. 18—27. [doi: 10.1109/ICSM.2004.1357786]

[23] White L, Almezen H, Sastry S. Firewall regression testing of GUI sequences and their interactions. In: Proc. of the Int’l Conf. on
Software Maintenance (ICSM 2003). Amsterdam: IEEE Computer Society Press, 2003. 398-409. [doi: 10.1109/ICSM.2003.
1235450]

[24] Zheng J, Robinson B, Williams L, Smiley K. Applying regression test selection for COTS-based applications. In: Proc. of the Int’l
Conf. on Software Engineering (ICSE 2006). Shanghai: ACM Press, 2006. 512-522. [doi: 10.1145/1134357]

[25] Briand LC, Labiche Y, Buist K, Soccar G. Automating impact analysis and regression test selection based on UML designs. In:
Proc. of the Int’l Conf. on Software Maintenance (ICSM 2002). Montréal: IEEE Computer Society Press, 2002. 252-261.
[Regression testing UML designs]

[26] Briand LC, Labiche Y, He S. Automating regression test selection based on UML designs. Information and Software Technology,
2009,51(1):16-30. [doi: 10.1016/j.infs0f.2008.09.010]

© HEBEERAET hipd/ www, jos. org. cn



KA X R AT R R 673

[27] Pilskalns O, Uyan G, Andrews A. Regression testing UML designs. In: Proc. of the Int’l Conf. on Software Maintenance (ICSM
2006). Dublin: IEEE Computer Society Press, 2006. 254—-264. [doi: 10.1109/ICSM.2006.53]

[28] Engstrom E, Runeson P, Skoglund M. A systematic review on regression test selection techniques. Information and Software
Technology, 2010,52(1):14-30. [doi: 10.1016/j.infs0f.2009.07.001]

[29] Zhang XF, Chen L, Xu BW, Nie CH. Survey of test suite reduction problem. Journal of Frontiers of Computer Science and
Technology, 2008,2(3):235-247 (in Chinese with English abstract).

[30] Qu B, Nie CH, Xu BW. Survey of test case prioritization for regression testing. Journal of Frontiers of Computer Science and
Technology, 2009,3(3):225-233 (in Chinese with English abstract).

[31] Memon A, Soffa ML. Regression testing of GUIs. In: Proc. of the 9th European Software Engineering Conf. on Held Jointly with
the 11th ACM SIGSOFT Int’l Symp. on Foundations of Software Engineering (ESEC/SIGSOFT FSE 2003). New York: ACM
Press, 2003. 118-127. [doi: 10.1145/940071.940088]

[32] Stack Overflow. Program evolution and broken tests. http://stackoverflow.com/questions/2054171/

[33] C2 Wiki. Deleting broken unit tests. http://c2.com/cgi-bin/wiki?DeletingBrokenUnitTests

[34] Memon A. Automatically repairing event sequence-based GUI test suites for regression testing. ACM Trans. on Software
Engineering and Methodology, 2008,18(2):Article 4. [doi: 10.1145/1416563.1416564]

[35] Xie Q, Grechanik M, Fu C. Rest: A tool for reducing effort in script-based testing. In: Proc. of the Int’l Conf. on Software
Maintenance (ICSM 2008). Beijing: IEEE Computer Society Press, 2008. 468—469. [doi: 10.1109/ICSM.2008.4658108]

[36] Grechanik M, Xie Q, Fu C. Maintaining and evolving GUI-directed test scripts. In: Proc. of the Int’l Conf. on Software Engineering
(ICSE 2006). Vancouver: ACM Press, 2006. 408—418. [doi: 10.1109/ICSE.2009.5070540]

[37] Huang S, Cohen MB, Memon AM. Repairing GUI test suites using a genetic algorithm. In: Proc. of the 1st Int’l Conf. on Software
Testing, Verification and Validation (ICST 2010). Paris: IEEE Computer Society Press, 2010. 245-254. [doi: 10.1109/ICST.
2010.39]

[38] Daniel B, Luo Q, Mirzaaghaei M, Dig D, Marinov D, Pezzé M. Automated GUI refactoring and test script repair. In: Proc. of the
Ist Int’l Workshop on End-to-End Test Script Engineering (ETSE 2011). Toronto: ACM Press, 2011. [doi: 10.1145/2002931.
2002937]

[39] Harman M, Alshahwan N. Automated session data repair for Web application regression testing. In: Proc. of the Ist Int’l Conf. on
Software Testing, Verification and Validation (ICST 2008). Lillechammer: IEEE Computer Society Press, 2008. 298-307. [doi: 10.
1109/ICST.2008.56]

[40] Choudhary SR, Zhao D, Versee H, Orso A. WATER: Web application TEst repair. In: Proc. of the 1st Int’l Workshop on
End-to-End Test Script Engineering (ETSE 2011). Toronto: ACM Press, 2011. [doi: 10.1145/2002931.2002935]

[41] Mirzaaghaei M, Pastore F, Pezzé M. Automatically repairing test cases for evolving method declarations. In: Proc. of the Int’l Conf.
on Software Maintenance (ICSM 2010). Timisoara: IEEE Computer Society Press, 2010. 1-5. [doi: 10.1109/ICSM.2010.5609549]

[42] Daniel B, Jagannath V, Dig D, Marinov D. ReAssert: Suggesting repairs for broken unit tests. In: Proc. of the 24th IEEE/ACM Int’l
Conf. on Automated Software Engineering (ASE 2009). Auckland: IEEE Computer Society Press, 2009. 433—444. [doi: 10.1109/
ASE.2009.17]

[43] Daniel B, Dig D, Gvero T, Jagannath V, Jiaa J, Mitchell D, Nogiec J, Tan SH, Marinov D. ReAssert: A tool for repairing broken
unit tests. In: Proc. of the Int’l Conf. on Software Engineering (ICSE 2011). Hawaii: ACM Press, 2011. 1010-1012. [doi: 10.1145/
1985793.1985978]

[44] Daniel B, Gvero T, Marinov D. On test repair using symbolic execution. In: Proc. of the Int’l Symp. on Software Testing and
Analysis (ISSTA 2010). Trento: ACM Press, 2010. 207-218. [doi: 10.1145/1831708.1831734]

[45] Visser W, Pasareanu C, Khurshid S. Test input generation with Java pathfinder. In: Proc. of the Int’l Symp. on Software Testing
and Analysis (ISSTA 2004). Boston: ACM Press, 2004. 97—-107. [doi: 10.1145/1007512.1007526]

[46] Sen K, Marinov D, and Agha G. CUTE: A concolic unit testing engine for C. In: Proc. of the 10th European Software Engineering
Conf. on Held Jointly with the 13th ACM SIGSOFT Int’l Symp. on Foundations of Software Engineering (ESEC/FSE 2005).
Lisbon: ACM Press, 2005. 263-272. [doi: 10.1145/1081706.1081750]

[47] Chen TY, Merkel R. Quasi-Random testing. IEEE Trans. on Reliability, 2007,56(3):562-568. [doi: 10.1109/TR.2007.903293]

[48] Harder M, Mellen J, Ernst MD. Improving test suites via operational abstraction. In: Proc. of the Int’l Conf. on Software
Engineering (ICSE 2003). Hilton Portland: ACM Press, 2003. 60—-71. [doi: 10.1109/ICSE.2003.1201188]

[49] Santelices RA, Chittimalli PK, Apiwattanapong T, Orso A, Harrold MJ. Test-Suite augmentation for evolving software. In: Proc. of
the 23th IEEE/ACM Int’l Conf. on Automated Software Engineering (ASE 2008). L’Aquila: IEEE Computer Society Press, 2008.
218-227. [doi: 10.1109/ASE.2008.32]

© HEBEERAET hipd/ www, jos. org. cn



674 Journal of Software #f+3 4k Vol.24, No.4, April 2013

[50] Santelices RA, Harrold MJ. Automated scalable test-suite augmentation for evolving software. In: Proc. of the Int’l Conf. on
Software Engineering-Companion (ICSE Companion 2009). Vancouver: ACM Press, 2009. 379-382. [doi: 10.1109/ICSE-
COMPANION.2009.5071026]

[51] Santelices RA, Harrold MJ. Applying aggressive propagation-based strategies for testing changes. In: Proc. of the Int’l Conf. of
Software Testing, Verification and Validation (ICST 2011). Berlin: IEEE Computer Society Press, 2011. 11-20. [doi: 10.1109/
ICST.2011.46]

[52] Xu Z, Rothermel G. Directed test suite augmentation. In: Proc. of the Asia-Pacific Software Engineering Conf. (APSEC 2009).
Penang: ACM Press, 2009. 406—-413.

[53] Xu ZH, Cohen MB, Rothermel G. Factors affecting the use of genetic algorithms in test suite augmentation. In: Proc. of the 12th
Annual Conf. on Genetic and Evolutionary Computation (GECCO 2010). Portland: ACM Press, 2010. 1365-1372. [doi: 10.1145/
1830483.1830734]

[54] Xu Z, Kim Y, Kim M, Rothermel G, Cohen MB. Directed test suite augmentation: Techniques and tradeoffs. In: Proc. of the ACM
SIGSOFT Int’l Symp. on Foundations of Software Engineering (SIGSOFT FSE 2010). Santa Fe: ACM Press, 2010. 257-266. [doi:
10.1145/1882291.1882330]

[55] Taneja K, Xie T, Tillmann N, Halleux J, Schulte W. Guided path exploration for regression test generation. In: Proc. of the Int’l
Conf. on Software Engineering (ICSE 2009). Vancouver: ACM Press, 2009. 311-314. [doi: 10.1109/ICSE-COMPANION.2009.
5071009]

[56] Qi D, Roychoudhury A, Liang Z. Test generation to expose changes in evolving programs. In: Proc. of the 25th IEEE/ACM Int’l
Conf. on Automated Software Engineering (ASE 2010). UniMail: IEEE Computer Society Press, 2010. 397-406. [doi: 10.1145/
1858996.1859083]

[57] Watt SK. Difficult dialogues, privilege, and social justice: Uses of the privileged identity exploration (PIE) model in student affairs
practice. College Student Affairs Journal, 2007,26(2):114-126.

[58] Apiwattanapong T, Santelices R, Chittimalli PK, Orso A, Harrold MJ. Matrix: Maintenance-Oriented testing requirement identifier
and examiner. In: Proc. of the Testing: Academic and Industrial Conf.—Practice and Research Techniques (TAIC-PART 2006).
Windsor: Swell Press, 2006. 137-146.

[59] Jiang B, Tse TH, Grieskamp W, Kicillof N, Cao Y, Li X. Regression testing process improvement for specification evolution of
real-world protocol software. In: Proc. of the Int’l Conf. on Quality Software (QSIC 2010). Zhangjiajie: IEEE Reliability Society
Press, 2010. 62—71. [doi: 10.1109/QSIC.2010.55]

[60] Cadar C, Ganesh V, Pawlowski PM, Dill DL, Engler DR. Exe: Automatically enerating inputs of death. In: Proc. of the 13th ACM
Conf. on Computer and Communications Security (CCS 2006). Alexandria: ACM Press, 2006. 322-335. [doi: 10.1145/1180405.
1180445]

[61] McMinn P. Search-Based software test data generation: A survey. Software Testing, Verification and Reliability, 2004,14(2):
105—156. [doi: 10.1002/stvr.294]

Hf B 325 2 SRk
[29] TR DT MR, Ak 5 3, 35 A U 0k 48] 41 24 155 ) AT 5 B L3k JiE T ST HLR % 559K 22,2008,2(3):235-247.
[30] e i, 3 A 4 5 SC. DA 3 e 3 FH 80 400 2 R R e 253 T LR 5 #R8%2,2009,3(3):225-233.

REEL(1987—), B, L Kb AL+
A4:,CCF 24 2% b1, 3 B 5 A8 o ok 1
WL,

E-mail: xianlingzibiying@gmail.com

REL1962—), 55, /L B M LAET
Jili,CCF iy 20 43 b, 1 W 50 U A # F
TR

E-mail: bwxu@nju.edu.cn

FRIRF (1978 —), % 1 4 Bl #4% ,CCF &
B, A2 R AUk 43 T S AR

E-mail: zychen@software.nju.edu.cn

B (1976 —), Y5, 1 L/E CCF %/ 2 0,
TR FT A A
E-mail: ruizi2000@gmail.com

© PEBEBSAITT  hip:/ www. jos. org. cn



