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Data Flow Test-Cases Adaptive Generation Algorithm Based on ‘Genetlc Algorlthm

XU Li, CHEN Jiang-Yong \
(Fujian Normal University, Key Lab of Network Security and Cryptology, Fuzhou 350007, China)

Abstract: The design of test-cases is one of the most important parts of software testing, which play an important role in
guiding the post-testing and also is the fundamental guarantee of quality software. For the shortcoming of method raised
by Moheb R. Girgis, an improved genetic algorithm for the automatic generation of data flow test-cases was proposed by

introducing the branch functions and adaptive genetic strategies. Experiments show that the improved algorithm has a

more increase in the performance of convergence rate and coverage rate.

Key words: genetic algorithms; data-flow; test-cases; automated testing

1 515
BA DN PR HE R 2 — 3 A A8 A2 — 7 ki A U )
B T HEAT IR T 1) E B AR R 3 rh it o v D)
A DAy A W I e 1 ) B AR R A R IR
DR A5 VR DU R Tt ot ey o e . H
N AR A7 o 5 T o AR AR R 32 H T 25 il il H]
191 1 B A BB R i 3 B A R 7 U
WA B 2 A2 BRI R A X 488D, %I‘XT?&%E/AL
DN ol PR U F) 4 A i 421 DU, Mioheb R. Glrgls it
TR &%ﬁﬁﬂélﬁﬁﬁ%mwﬂhﬁfﬁfﬁﬂ (1) H 3h A

%) (Automatic testcase generation algorithm for data flow,

fdi i ATGAFDF) , SR Has AL 5k ikl B et
T I ANGE T AT B R AR T AN A, AT
PRI SO B g, [l HOR T [ e 138 3%
AR S ZAFAF IR Ty AN Jry i s At e T A S
PEFLIBAE R R AR bt — Tl e ) 5 v S
11 19 2l 4 7% (Improved automatic testcase generation

algorithm for data flow, fijic & IATGAFDF).

1

2 BRI FE AR \R
St e B s AL 1 45 A A
R DX B T 4 55 (0 H AL TR 7 VA b M 4l
OGS SERY T 1, SR Iy it A AT
228 1 LA 0 2 0 0t L (R S
F MRS A TR S I R 2 R T A )
(15 2, I 52 AP B 445 51— 22 5 () A 8 A
TR B R, AR AR 4B
AR A A AN B R 5 AN AR R
. A8 AR SR AN A, 52 S PR 32 255
Sk s A B T4 ARV 2 £ A A I AR A A
78 YRS 7 A S P A8 G e AR A i S5
PEE AR, T LK A4 e = 2 IR
SC-AEFRE, B B 5 S P, 2R A
P U S — R b, S A A IR B

© FEETNH AREE SRS F A VRS ORI H (2011H6008); 48 44 H AR R -3 42(201175148)

ORI 7):2012-12-1 10 BIME MO IN 1R):2013-01-29

90 HAFHiA « Hik Software Technique * Algorithm

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2013 4 2% B 7 M

http://www.c-s-a.org.cn

i EONL R g N

IEPEMRR AR A I, AR IS IR 191 7 26 e X-AF
FAXS S SR AS IR AT Lhse SCH 6 Rl sl ki ),
FEAE S Al A5 A T U,

Bl 1R =P sk B R e i s v
AR T X B R =N, A 154
S8 AT, SR, Rk N T E B v R 4 6
ML A T50X 15 AN AN — R A7 77
R B2 = AR REHLY ab,e M, SR )5 HIWE
XA S oL AR BN E A HERCK,
HME LA 0 BT ] 7= A 9 A2 AR IR . AR SOt 2
TEVTE ol SO PR S I A9 A s 19 3 A s AR
IATGAFDF KPR A 3 i it Uk H ).

int getMax(int a, int b, int ¢){
if(a>b&&a>c) return a;
else if(b>a&&b>c) retum b;
clse if(c>a&&c>b) r«etum c;
L

} u

[]

K1 getMax fCig

3 IATGAFDF&E VLM &IF5 5L
3.1 t83 Web T1HE 3% EY 3.1 IATGAFDF & %9475
R

{8 H] IATGAFDF S50 3K fiff ] UNF, 5 562006 H b
iR P S B s 5 d8 A SR v e i SR FR 2 Tt
S5 IR G R, XA R A G i

W PH EMRIANR R, i NMIARRRR
N xi, Horb 1<i<k, D1 <i<k)FRNEE x; FBUESE
A, M ox
(X%, 5% ) C (D}, Dy -+, D,) 7 — A i) i, 1% )5
ANEEFY P RS DN K o A\ B I SO B .

D) MRy

AR x BUESES D, =[a,,b], WIEERN 4,
W D; LA HA L (b, —a,)x10% DN ITTER IS
A1 m LWL SN (b, — a)x10% <27 —1 s/ NEERR, U
B ox UL KE R om0 e S
s,=00, LI €{0,13,1< j < my) Ros. - HEHI G i

m”m-1

s BB x; LS (B AERE )y A U dn s ()T

ilmi .21.71
X, =a;+ = (bi_ai) M
2M —1

2) ARHfEAR R

M & X B € Dy M

AR BAR B R AT g, DR H AT AR
PR AT BE R IUA.

TR A & AR AR R AT DU JL ASCIT il At
kR R AT G A

TR EBACE: AT LR BUE 2 A I,
WA B G i P I B 25 S A D )38 2. B m] AR
i S8 K1) 73 3L FHE 23 B 45 7 1R SE R AT B EAT 00
K, RIEMRTERAER TR H, ARG AT 0.
3.2 IATGAFDF BARIE N R |

LEBRIR 02 ), AR I (e
4@%%%%@%Mﬁﬁﬁﬁkﬁﬁﬁ¢%ﬁﬁﬁi
Mﬁ%%%%ﬁ%.%ﬁﬁﬁ%ﬁ%ﬁ%%@%ﬁﬁ
HAI 72 354 n 4%, H={hy,hg, oo, hy}, THREANTIBUT
B ¢ 2 G 1 P ) m DR R AR, DU ] ¢ o Y
JERRHT A A Q)T

fimess(t)= n ®
n

ATGAFDF S35 B 10T 3 7 v 5128 5K,
I AR T Al AR B e E U, BT LA S 38 13
J& e K] LR R 7R 2 A 3K (3).

no.of def —use paths coverd by t

fitness(t)= ftotalfno.of Zef —use paths - 3

AR SO AN DB 1 (Gt 1) 262 i (1 00k
%%%ﬁﬁ%ﬁﬁ@ﬁﬁ&ﬁﬁﬁg@ﬁﬁﬂﬁ@%
BRI 01 V57 5 4 22 T S Vg R K B A 1)
B 3 SR RGO DR 0 /S ), 900k P 49 i 1 0
TR 2 SRR [ 1, BRI s A S H b A i
FERST .

3N JRE R BV S SO B ARAE T AN IR
FIE0 ek, A oG 1 —2eiE AR, T TSR RE
& i (IR AR R U, R DN IR AR B R
Oy S B BHE IR AR B e shB R A
FUSRAT IBL s, A5 WUDRE T ANy 45 4 [ R oK i
AR AU E S MPARIAT. FrBL, W
{7 BR8P B AR R T B0 IV T bR 2
W T 5 SCAAT AR PR AR ) DTk, AR T
S (R AL S 8 i L8 5 S B9 B Nl S e L i o
Bl 2 TR RER F B il .

MR AR AR AR if (a > D)HUE 5 5L
T, BENE 3405, 6 T RAEHOCTE R . R
Dot TSI B .8y, ARATIE S AR R R K A2,

Software Technique * Algorithm #{FHAR « 5ik 91

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2013 4E 2% B 7MW

I HAENT 2 BT 5 3 _ERIAEEAER AR, B a<b.
RO FIRH) ¢ SR dL a P(ETEHL b HIE, W
ATV MR B ¢ WENEEE L, BYILE a>b
4 AT SR T A, BT DAL BE n] BB AR G (A i A8 AR
S b R AR A AV ) O L S A, N 7
AL 30445, 6 IR 42, Rk, 7F IATGAFDF
SR 5 LN S o BR8NV PR G 0, v

2 R R IR

FERE I B, BN SR T DU — AN R IA
HRE TR, S RIE RN 73 S, AR S
BT R D% R EA A, W E Ay
“if(a>b)...” FF 43 SCUH A D <a>b”. 4 S R 0 — M oK
nRIRA: A op B, Hrp 0pe{<,£,>,2,::,!:} KRR
R, AR BRRIAX, Ky TEF 508 N 75 2
Oy S G —HALS 0 IR R KA, W Frel 0, i
F N0y SRR, 43 SCRR A IE T n 3R 1 .

R 1 DSRBINR I

5 SCIFH 5y 3R AL rel
A>B B-A < "l
i L 3
A>B B-A ', >
L
A<B g ¥ AB <
A<B A-B <
A==B abs(A-B) =
A!=B -abs(A-B) <

H_EZRWTRN, 2 SO D U, W23 SRR Bk
G5 20y SO AU, 023 SRR KON TE. T o
Ze AR, TN AL % R AR B T A 0 SO R A B
BRI 73 SCRR BN D S T2 SCRR B A A T Bt
(USTIVAERIEN11 R 1157 S NIVAE /S A WS QR B 5
WEIE e 20y SV W O BUN, 9 SRR U % ;2403

92 AR « 51k Software Technique * Algorithm

SEUE RO IR, 23S B0 B R k5 029 S B B

AR I (Rt ih) ¢ DA AR A5k
m, ST BB SR, fERBESE n—m
Z R AR AL AT TS A RN p, DIAE B R AL
LIFASNC Y rs

Lo
fitness(t) = (1—a)£+a Lf,(x) “)
m P
Frft o J2 43 SR 0PI 1 8 R UG M AT K] 77, I
0.5, 7 (x) &5 i MY LT
3.3 IATGAFDF giﬂﬁiﬁﬁf‘a’ﬁlﬂ%‘
1) kPl -

A RS T 1S 6 S U B
. MU RE LS, JL b DUAS IS B v L.
IATGAFDF SRR T e it i vk

2) X Hem

RSB AR L P2 A A ANk, H R
FH A8 SIS SAT B A8 S P A8 S 35038 5% 1
IATGAFDF $3% R R 2 5 mise X J7 .

3) AR

A SRR SR TR Z AR, B 1R A A
PG W, AR5 p BUEEDN, 4 0.01 3 0.2 Z [0,
7t ATGAFDF Sy HUE R 0.15. bl gwhtd Az
SO FEARLA S B SR S R A R A
574 IATGAFDF SR 1) R HE AR AL 53771
3.4 IATGAFDE\ %;‘%E*J_E i I R R

(AL SRR X% p FIAZ 3% p B INIFIRE
B BV (OIS, 2 XK p ARIE T WIRh 0%
FEME, FTRCEMAN, o REIRIE N5 e ik,
T B SVEIRER 3T RE IR, SORE S =45
Mgetask, FHEALRBEEN. FFE, HLFEPp WE
FFA /NI A=A B i Gt A7 BB, 30
PR KR, LA T e H R E H I BEAL
R — P R R 2 YGRS B A8
(¥ P A P A, AHZIXFEREB, BN o B LAk
S lfg. Mk, IATGAFDF SR T —Fl &N
Tk S, AR P AR K& N A B AW E P AP I
fH. SRR S Ao T R R LR, B p, Al P
(OE, 0 RE o (6 e (Al B RS, b A P
fH. X T T PRGN R AR BN PR P
fH, A0 BT LAOR B i TR TR R 1

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2013 4 2% B 7 M

http://www.c-s-a.org.cn

i EONL R g N

Yo (R EETLRTNG P A P A, AR A ek
ik, SSRFRE(TAE T 0Rh 02 RERE SUAIE T S ek
FERE, 2638 LR p A P TS ()

(pcl P2 )(f'_favg )

PP T, T

P S v

» l_(pml_me)(fmax_f) f>f ®
Rﬂ = " f max favg -

. f= o

o g, R ARBEAIO T BEMIEH, £ X
(TR PR T LA, £ B R 5 KT
SENIBEAE, £ b AR AR S (.
3.5 IATGAFDF B EREREH

S R AR s TR AR i R, 250
BARARIIL. 75 TATGAFDF Y% i B L4
(K IR B A2 2, 34 A TR B 28 0 7 2 I U 5 )
AR B TR, Skg . (L e s 45
FOVE A1 A T R U B TR B, DRIk — e
By S TS W IR R HE A AR B 2 1 4
P, JH AT LU 100 18] 400 1X.

4 SEEGXT L

IEEL 10 AT 50 AT IR AR 5, AR5 4%
R BEROO R S AT 4L, 4635 43 Il 4% . ATGAFDF
FI TATGAFDF 5355w = AL MR FH 8, 5 i LA o
DU HE U H 1) 4 A P B 420 DU M DA A 7 5 b, g

IATGAFDF #3515 ATGAFDF 833 70 e, Hd(5) «

APHILAZEO W it i e Py =09, B, =046,

P, =0.1,P,, =0.001, F§ 10 A IMEREAE AP L H 45
RICEWME3 R, !

PP SR 4K B s AU R0 BL AR 00

100 -

90

80 //
- 70 ’
w60
% 50/ / —o—IATGAFDF
# 40 / —=— ATGAFDF

30

10 4

[ ——

5 10 15 20 25 30 35 40 45 50 55 60
LA

K3 o R L

M LU, AR R SR &AL, A A
AL AC B IATGAFDF 5 9% 19 I 3 3 76 R W 8 Lk
ATGAFDF HEMNAR o6 % . BARIBHESIIIEAT 60 10
L5 A IR FH 51 S 1) 7 o A T 100%, {H 2
W] %W IATGAFDF SASI0H 2 L ATGAFDF S04, 15
WHALEPHEEATR 35 48254, IATGAFDF 5032 8 6 T
)58 X-AH . T ATGAFDF 7 5384 % 1] 60 /0245 475¢
A HARERAR.

H T M AR R B O IN ST RIS AT UL,
SRR 10 4K T L00AT I R I Ik 0 5 0t
ﬁii%iiﬁ%@%ﬁc%%ooﬁ. HEAPALE R R e 4
F)TZT_\‘,\ | *

P b AT A R ) S LA IV (K0 LA DL

80
70 ﬁ—‘@

e 60

J;E;so ﬁ,o/?-/"j ——IATGAFDF

% ‘3‘8 .4 —=— ATGAFDF
20
10

20 40 60 80 100 120 140 160 180 200
ALK

K4 Aaaxtt

PRIy S5 L 0 52 2% 1 S, it 32 -
SO 480, Al 0 s U A4 5
VA, A FEFf T B e R STV AEA T 22 1 00 (i 51
200 ) A i e BB M8, 1 S 57 9808 47 £k i
TATGAFDF i HAT e e (A A 7 5 1A 5 T 4T 80%,
1Ml ATGAFDF 5.9 U 3T 60% (1078 o6 %, S 45 vl
FHTCW A WCSIGH 5 875 5 % TATGAFDF Sk # AT
S AP 3

5 4

AR SCAE AL S SR 2 A T ek i )
w8 B 3 A B VL TATGAFDE, % i
IATGAFDF 535 I 2% 18 30 J4) 5 v A6 MR B A0 78 5 1Y)
RO, SINT 40 SRR RS, ) ) 2% 18 1 ] e (1 A8 X
HAR e 2R S W L WS, TREBINT HIE N
IR AL SRS, X AFEAS SR AR S 1) DL B A5 e (A4 1)
&N FEE A RIEATEN A L. L5 K W, IATGAFDF
SR HAG T R PR AT S A B v PR 78 5 6.

Software Technique * Algorithm K {F4HiA « 5k 93

© MRS

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2013 4E 2% B 7MW

S0k

1 Harman M, Mcminn P, Wegener J. The impact of input
domain reduction on search based test data generation.
Antonia Bertolinoed. Proc. of the the 6th Joint Meeting of the
European Software Engineering Conference and the ACM
SIGSOFT Symposium on The Foundations of Software
Engineering. New York: ACM Press, 2007: 155-156.

2 Zheng L, Harman M, Hierons RM. Search algorithm for
regression test case prioritization. IEEE Trans. on Software
Engineering, 2007,33(4):225-228.

3 Berndt D, Fisher J, Johnson, et al. Breeding software testcases
with genetic algorithm. Proc. of the 36th Hawaii International
Conference on System Sciences. IEEE Press, 2002:1-4.

4 Bryce RC, Colbourn CJ. Constructing interaction test suites
with greedy algorithm. The Proc. ‘of A‘SE’OS. Califormina,
ACM Press, 2005. 124136,

5 b, 25 91, SRR e 01 B B AR A

o

HI R AL B R R 224741, 1998,24(4):434-437.

6 Girgis MR. Automatic test data generation for data flow
testing using a genetic algorithm. Journal of Universal
Computer Science, 2005,11(6):898-915.

7 Rapps S, Weyuker EJ. Selecting software test data using data
flow information. IEEE Trans. on Software Engineering,
1985,11(4):367-375.

8 Frankl PG, Weyuker EJ. An applicable family of data flow
testing criteria. IEEE Trans. on Softwanp Engineering, 1988:
1483-1498. , e

9 /NP S SLEE . VT RS L 7 4
ﬁiﬁﬁ%"wﬂﬂtzoozzw—m.

10 AHmed SG, Harrold MJ. Using genetic algorithms to aid

test-data generation for data-flow coverage. Proc. of the
14th  Asia-Pacific Software Engineering Conference.

Nagoya: IEEE Press, 2007: 41-48.

(EF25E 84 )
5 BRI 1 R 2 AL

S 30k

1 e, T 5E, B 0 P RE T[] P R ) 27 5 UK BN
5 SN EL,2008,24:1-1.

2 Xu C, Wu J, Sun Q, Xin K.Applications of watermarking
technology in audio signals. Journal Audio Engineering
Society, October,1999,47(10):1995-2007.

3 Oh HO, Kim HW, Seok JW. Transparent and robust audio

watermarking with a new echo embedding ‘technique. :

Multimedia and Expo, 2001:317-320.

4 Huang DY, Yeo TY. Robust and inali‘dibie multi-echo audio
watermarking. [EEE Eaciﬁc‘:Rim Conference on Multimedia,
2002. 615-622. -

5 Kim HJ, Choi YH. A novel echo-hiding scheme with back-

ward and forward kernels. Circuits and Systems for Video

94 HAFHIA « Hik Software Technique * Algorithm

Technology, 2003,13:885-889.

6 AFIEH, Xt 3T B0y U S 1K RS B AR o 5
HUR R T,2000,17:42-44.

7 R SR A K BN P[] P BB ) I SRR T i
L H T THE,2006,34(5). %

8 BUMlz o5 IR A ‘W%ﬂﬁlﬁlr%ﬁ%ﬁﬁ’jﬁﬂi%%%ﬂﬂﬁtwﬁiﬁ.
LT B A%2010, 18(2):

9 Yan B, Sun SH, Lu ZM. Improved echo hiding using power
cepstrum and simulated annealing based synchronization
technique. The 2nd Int. Conf. on Machine learning and
Cybernetics. Xi’an, China, 2003,2(5):2142-2147.

10 Bender W, Gruhl D, Morinoto N, et al. Techniques for data

hiding. IBM Systems Journal, 1996,35(3/4):313-316.

11 BT AT, 5wt — i R N R 19 3 NV R [ 75

SR LN F,2008,28(11).

© MRS

http:/fwww.c-s-a.org.cn



