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Abstract The frequent delivery of new versions, the frequent addition or modification of
functions, and the increasing number of test cases are the characteristics of agile development
environment. Regression testing, as an important part of software testing, should be designed
based on these characteristics in agile development environment. However, most of traditional
regression testing optimization techniques (test case prioritization or regression test selection,
etc. ) have their own advantages and disadvantages. And, they do not take into account the
impact of environment on test efficiency. Test case prioritization sorts all of test cases by using
specific rules to improve the rate of fault detection, but it takes a long time to perform because its

test set has a large cardinality. Regression test selection selects part of available test cases which
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seems to be more effective in execution to reduce the test execution time, but it may be unsafe
because some test cases that can detect faults may be missed. To address this problem, this paper
proposes new regression testing techniques for agile development environment. Firstly, regression
testing is split into two processes, and two approaches are put forward respectively: agile test
case prioritization and agile regression test selection. Agile test case prioritization follows the idea
of history-based test case prioritization and combines requirement, fault feedback, and test
history to form a novel test case prioritization technique with memory. Agile regression test selection,
designed by combining fault information and requirement correlation information, selects the test
cases that detected faults in previous test versions and the test cases interacting with the new
tests to form a test subset. It can not only verify whether the functions that have been wrong in
the previous testing are correct, but also check whether the addition of new functions affects the
stability of delivered functions. Secondly, these two methods are combined to design a regression
testing optimization model and an agile regression testing optimization algorithm. The failure-tag
is assigned to each test case of the test subset to dynamically adjust the number of test cases in
the subset. Finally, the effectiveness of the agile regression testing optimization algorithm is
analyzed by experiments on different-scale experimental objects. The representatives of test case
prioritization techniques, regression test selection techniques, and their hybrid techniques are
compared with our agile regression testing optimization algorithm. Experimental results show
that the proposed agile regression testing optimization technique can achieve the higher fault
detection rate in a shorter time with higher safety compared with existing test prioritization, test
selection and hybrid methods. According to the statistical analysis results of ¢ test, our agile
regression testing optimization method is superior to the other five test case prioritization methods
in terms of fault detection rate, because ¢ values are all greater than 0 and p values are all less
than 0. 05. In addition, in terms of the composite index of fault detection rate, percentage of
efficiency-cost, reduction ratio of running time, and percentage of detecting faults, our agile
regression testing optimization method is superior to the others.

Keywords regression testing; test case prioritization; regression test selection; agile develop-

ment; software testing; software engineering
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8 AT PIr A I P ) 2 AR R AR L AR 3R s — b
BEBE AP R R A-RTS. 5 A-TCP X i » iX
B2 A A

EX 2. M RA VT AR — DRG0 N k(k=
DA TFRRAS B2 MR KA AR R 1) 5E LR VT, (1<
i=k). — A RRCAS A e T D B B —
VT 1930 3 451 BRI S JHC B A 0 3 9 B 4 A 0 4 1 1)
LT v g ). B A A 1 T 2 ) 25
AN TP ={T,, Ty Ty .

EX 3. KA oo 0050 B bk B
PR B A 2 %) I 32 R Sy 2 80 i T 491 o 2.

EX 4. ZZH LG ne. i BRAS BT 1S 2 RE
I I 295 K5 1H RS D B A7 28 5. ) 33X 26 £F
TE IH RRAS E % A1 D 8 Hh s 52 B0 B R ) ) i 451 g
by 28 H A G e 2 HL0 IR 451 RT AR 405 7 5K 2 AE
B R A 5.

FHIEL 4 fife B8 ey 28 45 52 50 3 0 491 A1 158 4>

o 2R RRLE R L, B A4S T SR A — A4~ 04 4]
BB 7 AR BL~B7, WA 7 A 4
(T1I~TD 52X . KB 4Ca) HFHRIMAE LB R
FELBRT 7T AT RZ M B R, Hod 6B 4E
SRy 2R T 3 R WA T SR B N G R R
B5 X AT 8N 7 HE D g il LS BS A B4 A R G
RSB BN E 4 22 E R ARYE 3. 1.1 55
1 AR EIR R-T OCFR A FEAF 21K BS /9 5 3 )
B TS (38 B )y T2, T4 F1 T7.

Bl
B2 B3
B4
A
B5 B6
B7

(a) FRIIRERIER R

B2 T2
B4 T4
B5 T5
| !
B7 T7

(b) FRAFZZ IR 1
4 6T 22 m sk 4 i )5

EX S, CIHWR”F48 LT, 7 B i #
rp g 3 e 8 B R AR B AR AR TH I T 4R
LT e R B o Fnsg H D B ne.

A-RTS g9 AR L33k 3. 12 580 1k 9 i A2
Rt T B A R A . B L T TS Ry BA 43
HAERS T LT % TP h 4w T,
TSR A YA AR 1 T, 3k Dy P9 35 B A B B g
WA B TSR0 B fe S 5 i)
nt IIAE LT M. EAE LRl i H B8 RE5 .

&% 3. ARTS.

/ML Y AR A R VT,

A TP={T, Ty, To} / /%5 ATK M PB4 3t

451
Srih e LT/ )/ i e 5 A O o Ok i 1 9 st
T4
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1. LT= s //% LT Rz A S E R A AL LR RTOM, I % 11 1E H F
2. FOR EACH T, € TP / /38 Iyl i i 4~ T BRI A 2085 1) 1l )= 038 0 £k 3 1 (Agile Regres-
3. IF (T, R VT, i 4 s i ) 4 40) THEN

[/ TRB A IHA R T

4. FOREACH 1, E€TS,, TS, €T,

[/ A T oA B Bery TS sy il i H 41
5 IF (t,,4& ft 8{ nz) THEN
6 LT=LT+{¢,};
7. ENDIF;
8 ENDFOR;
9. ENDIF;

10. ENDFOR;

HEDIE S iR A-RTS Bk, el TP
A ke AR B T 40 & 5 /A FHTE. 24
HTRSCAS B 4 (A I 3 T 1) B 4 T+ .00 B b= TH
WP LT A= WRIAMN Tl T, 482
T D) $R M T rp 8 28 % B 52 i I P 401 1 oy
KA HB fe IMALT w52) 8 T 5 24 ik
AA DRSS H A X I A Sy 2 EN K T 1) e T
ALT . R T.ToAR Tl i &8 T e 1
IR B I3 R Bl 4 TS, H A7 A A B 1 14 0 X
O CGRE T 2D R HAE N fo MAZET M)
LT . ghSi iR R R 3 Tomh . KB T P A7 AE
5 T 5B Be ity I 0 1) 2 BE - 28 L i 3
MBI CGRENAIE) A HAE T ne MALT . 7%
e A3 “IHM 74 LT. |/ 5 dh LT ik A
BRI d 20, BRI A-RTS 80k a] DL A /0 2>
IR [ 9548 T8

“IHINR” TR
B 5

“IEPR” b R BT Y K £ 4

3.3 EIEMR KL
AT SCHRE ) A-TCP A1 A-RTS F &4 it

sion Test Optimization, A-RTO).
3.3.1 LAl RTOM

HT T OB T 2 B 5 v 8 ] 00 A B 52 A B 2
AE XS T IHMNR” H LT 0 38 5 e K, Ry I 3 B —
AN RS2 LA A PR B LT op ity 3 41> k.

EX 6. KBS Tag. BAMALT KM
B 1t YR T — KBRS Tag WIIRE R 0. F: R
AT AR GZ e B R AL BV R R
Tag fEMN 1 AR R R — R A R Tag HIE
0.4 Tag=0C0 D IF A% le N LT 5Bk

WK 6 Bk, RTOM B4 A2 24 /iy A 5 i il
BT R R R I B4 TS, . B R 2 il 2 )i
FHAB AT S A e A 38 T 491 e 45 3] — A Fip A B
WIFA T e & AT T,

L g

; miE
! VLTS
| ATS) HHMEST |
- FHA-TCP
! HATHET
nr— D
— NIl 3. AN
LT mé}iﬂAfRnT() it M B
i JEAT B PR FAIT!
RAIA-RTS l
T s PATT)
B A
it.Tag

B 6 SHCHE T 4 BR B o 105 0 i A AL RE R RTOM

55 1 A AR MR OAS X T B s £
B TS, I MAF T, o [R5 T 48 TP A (5.

55 2 #. KA A-TCP X 24 jif R A 19 T, 3k 47 4
JF A5 31 24 5 RRAS T A D03 0 0 — A AR 7 3 T

% 3 R A-RTS R TP 34 ft Flne
Pk S E LT,

554 25, R H A 46 5 2 (A-RTO) %
LT, 5 T4 — A8 i 5 51 T7.

555 . T T

5506 2. AR TOR AT B S B A — A L fE
LT W RBbRE (. Tag {H . WA T —Br B
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3.3.2 itk A-RTO
A-RTO (b #2 WAL 4. B35 W) I A T
PRI IEAC B S S YA A R B i T 9 AT
e HE R A5 30 5 IR i I3 A S HE R A T
HW R b hAS ) T AT IR 5 S 5 ne
P THI G 89 75 S0 AT 75 LT, 31 9 38 A i
GBI Tags #59K, XF b — A 19 P 3k i A7 47
KRR ZBAE ST FI W T B AP 8 LT () FUA s B
a8 T B T4 TS A&, LT 4% 205
BT TR E B R — &k T/ 94017
Bk 4. ARTO FF.
WA TP={T)
/) WHI G WA B g A TP, it o R T,
1. i=1, ¢q=0, LT=;
/I A R AR i, g0 LT
2. WHILEC VT AR w4 mA VT,) DO
3. '=0, T'=;
/AT T B HE T T 8 s
Create new T; for VT,; // RWEHT VT =4 #H0 T,
TP=TP+{T:}; //¥Fi G EH T A TP
T'=A TCP(T));
// MR A-TCP 15 21§ AL e e T
7. FOR EACH ¢, € TS,, TS, € T,_,
8. IF (4,4 ft 8{ nt) THEN
9. It,=t,; [/ 6, A8 % e,
10.  LT=LT+A{ls,}s //4% L, WA IRMA"F 4 o
11, i, Tag=0; /)% L, REARER IR N 0

o L

12. q+-+;
13. ENDIF;
14. ENDFOR;

15. FOR EACH It;€LT

/ /38 P B —A~ LT w3 FH 1) 2
16. IF (It 48 b— A VT, AT A8 @45 THEN
17. ;. Tag—++5 / /338 6 89 2 bR 2 (8 1
18. ELSE It,. Tag=0; //RZ .,  Tag (HIEE
19. ENDIF;
20. 1IF (it;. Tag>0) THEN

[/ 1 1 Tag R T HIE 0

21, LT=LT—{lybs // ¥R TGN LT v 5Bk
22.  ENDIF;

23. ENDFOR;

24, T'=T'+T';  //¥ T'&F T'B\¥

25. T"=T'+LT; //¥ LT #BINGFE T TR
26. Run T7; /AT R T

27. Submit VT;, i+ -+, and enter VT, ;
J/VT. 3Nt #E A VT
28. ENDWHILE;

4 KIIIE

KT EUEA SCHE ) A-RTO 894 8hE A7
HEAT — RIS, FEAS 6] KA A 00 4 4 o B i AN [)
HARMES. i1 T ARTO 245 Mk B MRS
A FRATE L g B ik A-RTO |85 A
FRHE PP FOR BEAT FE 8 Hok 5 BLA B R B HOR AT
8 e 5 A IR & 7 5 AT L.

)l 1. 5 0 HE 7P SR AH L, A S0 A-RTO
T RE B L R B 2 R AR 7

[ 2. 55 It £ H R AH B A S0y A-RTO
T7 2 15 HA R R AR AR 7

)l 3. 5 HABIR G I kA L, A A-RTO
TR B ROCR I &7
4.1 ZWIXH

ARSCIEI 2 DA 1) & g8 (1A TR IR T
1A SEBR ol R 58D VR Sy 52 3 i = 48 4 T B A1) it
A3 8] B S PR K AR A R AT BT AN AR AP B
THI 1 A AR 1R AL R AR SR T RE G
HR G AR 1 PP i A SR IB O AR A O 5 3 491 Y
TN () 4 B AT AE 4 5 Y F 5 A

(1) GSDTSR

A5 W = g I 3 B 4 SR A 8 GSDTSR 2 i
FHT A WO il A B A2 5 T 350 I I ik 49 $h AT
USRI BR AR B A AT AE ik heeps: //code.
google. com/archive/p/google-shared-dataset-of-
test-suite-results/ 3k (7] £ GitHub | T %,
https://github. com/nimrodbusany/Radiant4 Google
Reps). BG4 1D, 5 2 i 55 5K L B B . i
RS BA R AT i 1a] . A I3 ) A A RS
I 3 B W B — A 0 3 P ) 2 2 4 A R
GSDTSR (#8435 (5 B 3R 3. %8 1 51 Al izl 1]
B4 1D, 55 2 51 Sy 55 00 A 75 oK B A SO 7 %081 B
)5 S0, RERT R SR i B Be. il an 3k 3 o, 5% 0 By
Bt 1 5K 4 5 4> (Change Request 2y 0 #) 4~ %X
5 HE 13 A BB R R 2 AL 5 6 51 S
I 4R 1 7328 5 o3 SR AR B8 2 AR 40 B AT 3k A 2R
SRLARE. “ Small” ] 12 5 I 26 51l 02 26 “ Medium” i
AR B H AR 2SR AB3E , “ Large” M 15U 46 I 1 F) 26
Sl B 22 30 S PR A 7 5. B a1 A S e RS A 2R
SR, B3 B 200 3 491 ¢ B k. JE AR JL A T AR B
EEFER S USR-S
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%X 3 GSDISR ZH{EE

Test Suite Change Request Stage Launch Time  Execution Time/ms Size  Shared number Run number Language  Status
324 0 post 1:00:04:58 52705 LARGE 6 0 JAVA  FAILED
226 0 post 30:23:59:18 64644 LARGE 0 0 WEB FAILED
3501 13 post 1.01:15.02 58035 MEDIUM 0 8 SH FAILED
1941 13 post 1:01:05:57 105524 LARGE 0 7 SH FAILED
1431 36 post 1.01.:08.27 269 MEDIUM 0 0 PY FAILED
4080 0 post 30:23:59:00 140 MEDIUM 0 0 CC PASSED

334 0 post 1:00:05:46 143 SMALL 0 0 GO PASSED
4531 0 post 30:23:59.:28 189 MEDIUM 0 0 SH PASSED
4603 87 pres 3:02:40:53 661 SMALL 0 0 CC PASSED

(2) ChipTest WHCR AR, LR BATHR T 58 5 X Iy s

ChipTest JE—ASZbr Tk 30 H . AT I i 1
BH.ZARGEE KL 14 J717 JAVA (RS, X B
HIRA 9~14 fE R TR X5 A RAM S 1~3 4
B B HLAT BT 88 S E AL & i Ik P 90k kL
A D 3 FH A0 % L — A 45 K0 5 3R BT A g 3k
RGBT G40 & LA 50 2 B AN IR AR RN R
nk 4.

% 4 ChipTest EMAFHER

A5 B D ik W B B
9.1 5 9 7
9.2 6 7 14
9.3 3 10 14
10.1 9 9 8

10.2 6 6 12
11.1 5 5 14
11.2 4 4 5
11.3 1 5 12
12.1 8 8 8
13.1 6 7 19
13.2 7 7 11
14.1 12 12 16
14.2 11 15 20

4.2 ZWHE

A% SC IR T 75 38 R AR I3 B 95 R AR
(AL A EPSE AR

(1) 5L HEF

T OB I 3R 9 HE O AR O Sk
i BN 2 B ALHE P L Total B3 T 41 5 1)
HEF L Additional %13 T2 35 i HE T EE T 7 R %G
G HE P R T T s HE Y e 8 R TC,
AC.PORT fI H.

FLUR K HEE T 5 AU A-RTO 347 LU AR,
Horp,TC R AC W w6k B AR E 3. H R
D fE BN iR #E 5 25 9 5 A-RTO Jrigh
(1) A-TCP R FIAH R 9 D7 52 7 R 80 A8 SOIR i i
AT 23 1 D7 B B B4 JR I s 800 o 224 i 2 i 1

AR E N 6=0. 8.

¥ 6 o T 2 MR R RE L
AN TR 7 i 4 e S TR) 4 03 461 HE e 7 81 S TE A
XL PP A1) 1 7 R R A I L b T R AILHE Y S T
FEFEATR e MR, DR LA Py 6 ST 32 4T 20 YROIF
I A A Ry 52 56 445

A-TCP Jy kv, it F 90 90 4 Ak Bsf 1) 75 o o 22
PR R PEMRAE (24 h 1,2,3,4,5). XF T 1ol
# 4t ChipTest, i] £ 2 H 75 5K {56 9 s X F 4 it
SRR GSDTSR, MR8 0 d 4 rb (0 8 BT 45
r RSB

(2) 5% F5 L #%

TG 30 OB AT A T 0 4 3 48R O 9 A O i v
J7 ¥ BT I T B ML B I T B e
TE BRI T SO AR R B L8 8 RAVRS.MS
1 FDS.

H KIS ARTO #:47 Ho . o,
MS SR FH A 1) 3 F 3 A8 o J 75 SR AR B L R
2 e i A8 BE AH 56 5 . FDS 94K 8 15 5 SR 45
T X F GSDTSR, 8 5 50 35 H 41 1% 0 3 4 = A
I fy Atk 00 35 D 0810 1 Ay 32 03 497 ) 44 o 0 3
il s X} F ChipTest, AR 4 W 3 FH 4] 44 FR 4K M 56 R iF
T4k,

¥ 5 RO BN T 2 Nkt 4 R4 L
Wi 5 AN (1) 72 25 16 0, 45 20 AS 8] 4 I3 4] 7 4 L 1
fli X 67 EE I ROR . Hodh, FU BT A vk TC BE R FE B
R T B A P S 5 7 3 o (AL L 2 A Pk e s . A% T T
AR SR 7 1k 5 A Ty i AT IR AL

ARSI, bR 2 B EL 0=10.

(3) HHBIRA T

TG AT B HE T B IR G O AR D i
T35 BT R 3 T8 SRR T A i 3 R 497 32 B
J U1 TRT ) e S0 A 1 0 3 )k R HE
i 8 MC-ST il FCP-ST. Hk B 5 %5 A-RTO
AT L.
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¥ 3 MR A A BN T 2 SRR RS
b ol HE A 2 2R A 4 A EA T REA
4.3 iEMIEHR

(1) R — A~ 03 e 81 (9 A sk vk il H
APFDY WA PE 38 B8 o 2F 00 3% 003K e 571 A - 45 4
A E 4. APFD BB %E 0T s .
TF A TF, 4 +TF, 1

nm 2n
Forb n 75 042 T 9] 68 A B, o 7R B DR A 2R
TF, AR BRI 25 m A5 52 7Y 00 12 1 4] 72 3%
W e 51 BT b B9 U R . APED 2R 25 18 3 571 44
A7 B B[] B A 1 1 ™ o R EE
(2) BRI e FEH A, I Fig B 5 5% 4> B3 A0 ) 3K
L NN RTTR AR & S O Sy & 1 R NS 1 A
EXT. BORATE S ECP. AR 5]
AP B SO TN B SR8 FN.
AR P RO IAS B A R
FN

32 3 B A 1 ol FH Al 03K e 2] 7 B A
AH L PRAT I B) 0, 2 98 0. o SC— 1l B PRI 46 A - i3
A7 1R 45 38 2% (Reduction ratio of Running Time,
RRT) ,iH 50 7 51 32 47 B 0] 45 980 1) ' 49 L. ik
BRI AT B B8 1, RRT B8 508 .

N—n
N (8)

Forr o SRy 3 21 08 PRAT B () RPN 464~ 0
N2 7% 000 vtk v 4 A 00 3 T 451 8 $AUA T I 1]

E X — 6 B2 58 1= A 47 b (The percentage of
Detecting Faults, DF) , W78 32035 £ 3 R BN 22 4
Y. DF #9315 45 Um0 9).

_EN
DF = o 9

Hrr FN Sy e gAT gl 22 48 &% s 45 R 500 F ol
DUt s o B A D3 451 48 R LR Y R R S 8L DF
) (BB e U I R B B R I e A P
4.4 ZWHERSH
40401 HIHE Oy s A
MFE S TUFEH.A-RTO ) APFD {HJL-F
e S Mo Ui A-RTO # H& JLFp TCP
TR AE A R A AR ORI K
BN F (GSDTSR) ,APFD Eik 95% LA |
TEREB 4 WA b, 25 18 R iHE 8 09 H Al A-RTO
FoR % 58 2 i 4% 5 R\TC\AC\PORT {y APFD {}
B UL B S E B B R AR X T 2 IRA 1 R 40
BOE . H A 25 580 3 03k i o S HE Y BT DAXTF

APFD=1— (6)

RRT =

[ 05 00 3 LR R A 18 2R 23 3 L 451 4 GSDTSR
FET 3 ANEASF ChipTest H1 9. 3 RiAS. Fifi 5 B A< 34
T WO T 451 8 3% 7 D K I 2 1 0 3% 0 i

[R50 A-RTO $EAR B [ H HORTE 21 55 5 o i

x5 6HHAK APFD &
APFD/%

R TC AC PORT H A-RTO

3 66.18 17.73 17.73 17.73 99.81  99.34

10 39.42 21.83 21.83 21.83 85.21  99.66

13 10.75 42.01 42.01 42.01 70.75  99.28

14 45.66 20.15 20.15 20.15 64.84  99.88

GSDTSR 36 3.25 3.54 3.54 3.54 61.59  99.89
Y7 k) 44 28.77 0.42 0.42 0.42 50.03  95.00
68 0.63 3.63 3.63 3.63 47.38  99.90
88 0.12 1.86 1.86 1.86 46.20  99.82
93 0.29 2.41 2.41 2.41 99.74  99.86
95  10.64 4.29 4.29 4.29 99.72  99.93
9.2 41.9 20.95 20.95 36.67 40.48  74.76
9.3 24.44 29.44 29.44 42.78 72.78  46.67
10.1 21.3 17.13 17.13 9.72 29.35  68.13
10.2 17.93 6.31 6.31 6.57 25.43  84.94
11.1 13.46 6.98 6.98 14.27 24.13  90. 62
11.2 4.52 3.57 3.57 19.29 19.23  92.76
11.3 2.91 27.13 27.13 49.22 52.25  62.50
12.1 20.83 4.17 4.17 14.71 23.75  85.14
13.1 24.7 7.71 7.71 19.34 26.82  90.76
13.2 42.21 12.77 12.77 24.89 33.65  87.17
14.1 33.33 33.33 33.33 35.67 23.34  88.89
14.2 37.06 3.83 3.83 8.06 23.78  84.86

A% WA

ChipTest

SR B UE T A5 45 R A b 2k 25 L R T o A gk
=5 A 45 R AT PEAL. ¢ R e Z AT C A
A K-S #5355 ik 7S 2 A A 5040 349 i A 1E 25 431

F 6 1y ¢ R gm g REE B F . A-RTO B HE
5 AT kA B 2= . AN AE SR BE AL HE O L,
tEKT 0(:=13.28) H p /N T 0. 05(p=0.000) ,
Ui A-RTO fE A 55 % L B AL TREMLHET.

R 6 ARTOSHTESHHFAEN QR

¢ bR EME p1H

A-RTO vs. R 13.28 0. 000
A-RTO vs. TC 16. 72 0. 000
A-RTO vs. AC 16.72 0. 000
A-RTO vs. PORT 12. 86 0. 000
A-RTO vs. H 6.47 0. 000

TR T SRR EE AT K. Ko B SRR
6 A AL 7 v P E R APFD . BN EIE &%
NER T APFD {E R s KAA L B/ F 43 %k, o
PLECR R /ME. T 2 (Median, Q1. Q3) FI/RHEATT
2 APFD {HBY WA . & 9 43 57 BRI 1Y 53 160 %5, 6
Tl 7 B 10 45 B 43 %1 Jg: R (21.07, 4.20, 37.65),
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TC(7.35, 3.62, 21.17) ,AC(7. 35, 3.62, 21.17),
PORT (16.22, 4.13, 27.59), H (46.79, 25.78,
71.26) Ml A-RTO(91. 76, 84.92, 99.7). & 7 A
o BHE T DAY A S A-RTO (i R B i T

HEHEF k.
100 =
80
§60
qu ' ' | =
Zoﬂ_ﬁ_ﬁ_g;
"R ¢ AC PORT H ARIO
B 7 6ROk REIEE
4.4. 2 HIAEE TR

RTHIL T A-RTO H5HE 4 Flil o & % )5 i
FE WIS S0 X 52 2R G0 1) 7 22 4 T WROAS v ik AT S 35 A5
LR, Hrp, GSDTSR H HAT#E 1 Hi 100 /> iR
A L B R 4 RROAS AT RS . e, BRI 1 2
WA R R 7 AT LLE W R A A-
RTO ) ECP %% & 5 i 47 B W] e 0 19 /& RS EFT A
i 4% . RA L FDSFI A-RTOX 3 Fh J7 3 19 DF #

R 100 %0 . BB B AT I 22 4 M i

XF T R GSDTSR, HARF m2 IRA 3 A5
BB MU AR — o B T T Re L (R AR
It 9] 5k 22 AR K LT A5 I 4R i 4 4 3. RA
) ECP #1 RRT $#%K. Ai& . RS A& RRT
(M 36 JiAS IF 4 RRT ¥jik 3] 95% Lh ), {H ECP
B CHRT =2 —m A ECP 2 0), %4
L N e = =S Rl N ] O U S 7 1
AL ZE A PR A RS ANIE A MS fI A-RTO 1
RRT 5 RS Wy Z W AUA F A JL A 40 . (H A-
RTO ) ECP #l DF tt MS ¥ ik —%. FDS [y DF 1]
ik 10020 HE M RRT J& B RA DL K, ECP
Wt A-RTO K. SR REAS M. BT DL, X F KA
it A RECHE X 80 1 R 58, MS it A-RTO ¥ ] %
FLARTO ZE G YERERS . X F A & HLBLAY Chip-
Test, HAF 2 MUA L 2, H A NS B4 U g 4
Z e s T 8. RS 78 ECP M DF |
PG, AN IS A RA 78 ECP fl RRT L# b MS,
FDS fil A-RTO 2 ,DF 5 FDS.A-RTO £ A It ,
XFF R R A BB R 58 MS.FDS F1 A-RTO ¥
AR

%7 AEJ %3 GSDTSR f ChipTest REM KM HERATH L BT ARRERBERRESL /X
ECP RRT DF
RA RS MS FDS A-RTO RA RS MS FDS A-RTO RA RS MS FDS A-RTO
0 0.15 0.01 0.15 0.15 0.15 0 0.33 0 0 0 100 20.000 100.00 100 100
3 0.24 0.07 0 1.01  1.33 0 82.96 82.15 76.29 82.04 100 5. 000 0 100 100
10 0.15 0.04 0.69 0.54 0.68 0 79.97 78.1 71.94 78.02 100 7.140 100.00 100 100
13 0.61 1.60 1.44 1.32 1.44 0 61.88 57.7 53.66 57.60 100 25.640 100.00 100 100
14 0.05 0.03 0.20 0.19 0.25 0 89.86 79.78 73.77 79.73 100 1.786 80.00 100 100
GSDTSR 36 0.01 0 0.22 0.09 0.21 0 96.93 96.46 90.99 96. 36 100 0 100. 00 100 100
44 0.05 0.06 6.78 0.73 8.22 0 99.24 99.55 93.81 99.45 100 100.000 66.67 100 100
68 0.01 0.01 0.19 0.08 0.19 96.49 96.37 90.97 96.26 100 5.000100.00 100 100
88 0.01 0 0.36  0.10 0.34 0 98.65 98.14 92.95 98.01 100 0 100. 00 100 100
93 0. 01 0 0 0.09  0.26 0 98.03 97.58 92.52 97.45 100 0 0 100 100
95 0.01 0 0 0.07 0.14 0 97.49 95.71 90.87 95.58 100 0 0 100 100
9 88.89 3.50 88.89 88.89 88.89 0 44 0 0 0 100 43.75 100 100 100
10 60.61 6.00 90.91 62.50 90.91 0 39 33 3.00 33 100 90.00 100 100 100
ChipTest 11 65.12 5.00 105.26 70.00 107.69 0 53 56 6.98 40 100 71.43 71.43 100 100
12 15.69 4.00 44.44 16.67 23.53 0 61 65 5. 88 33 100 100.00 100.00 100 100
13 47.62 8.93 175.00 50.00 71.43 0 68 75 4.76 33 100 83.33 93.33 100 100
14 40.00 5.00 94.44 41.86 54.55 0 67 60 4. 44 27 100 83.33 94.44 100 100
4.4.3 SRR A TR ChipTest. JNll 300 45 A7 » (B8 B 0~100 7

MC-ST ,FCP-ST #1 A-RTO X 3 Fhig & ik
AR R GEA [F) JRAS 5258 6 4 4~ 45 B CAPFD L ECP,
RRT Hl DF) 25 B i 5 3 8 bl ixX HLAS FF
5L 8 I 9 AR IE 3 RIS Ty B So I 4 AR
FUA R R AR AR AL A afi o [ i 3% 7 MC-ST,
R B8 FCP-ST. I B ] 278 A-RTO. £
il $%2 1 RS AN TR B 2R G800 A g3 8l GSDTSR Al

A3 1. B 8(a) F1(b)F2x APFD H1 ECP 43 4. [ 9
(a) f1(b) 7% RRT f1 DF (4 4i.

ML 8Ca) Hi AT L S, TC 18 78 W R LR 1) 2R ¢
. A-RTO ) APFD fg &, Ut WIPE S HE Y 07 1ok
A A-RTO B s A 7 175 e 5 b 15 5 S 22
AR, I 8 (b A 9 AT, B4k 78 ECP il RRT
L A-RTO SR an e pFpR & J7 i . (B4 DF I
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Background

In an agile development environment, releases change
quickly and the test suite becomes large, which requires both
high-quality and low-cost testing. Regression testing in the
agile development environment has its special characteristics.
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techniques (TCP or RTS, etc.) do not consider the impact of
test environment on test efficiency and effectiveness. TCP is
to solve the problem of fault detection rate in regression tes-
ting. It sorts test cases according to certain rules, so that
test cases can detect more faults as quickly as possible. But it
has disadvantages that it needs to prioritize and execute all of
the test cases of the test set, which is expensive. RTS is to
solve the problem of test execution efficiency in regression
testing. It selects part of available test cases from the test
suite to perform them. But it has disadvantages that it may
be unsafe, that is, it may miss out on those test cases that
can detect faults. TCP can make up for the shortcomings of
RTS, and vice versa. This paper, considering the combina-
tion of TCP and RTS, studies the regression testing optimi-
zation problem for a specific agile development environment
and proposes a regression testing optimization model RTOM
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process into two parts: 1) For the new version testing, this
paper combines requirement, fault feedback, and test history
to form an agile TCP technique (A-TCP for short) in order
to address the fault detection rate issue; 2) For the old ver-
sion testing, this paper proposes an agile RTS technique (A-
RTS for short) which uses the test cases that detect faults in
previous test versions and the test cases that interact with the
new tests to form a test subset in order to address the test
execution efficiency issue. And then, A-TCP and A-RTS are
combined to design the algorithm A-RTO. It assigns a failure-
tag to each test case in the test subset to dynamically adjust
the number of test cases of the test subset. By comparing
with different test case prioritization methods and regression
test selection methods and their hybrid methods, A-RTO is
better than the other methods in terms of the composite index
of four aspects: fault detection rate, percentage of efficiency-
cost, reduction ratio of running time, and percentage of
detecting faults.
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