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Abstract ; Automatically generating regression test data using genetic algorithms is a hotspot
in the field of software testing,the premise of which is to appropriately utilize the existing
test data to form the initial population.In this paper,we added some test cases to the existing
test data based on the MC/DC coverage criteria to improve the MC/DC coverage.By record-
ing the condition combination coverage of each existing test data,we determined the target
condition combinations for supplementation. And according to the fitness function we estab-
lished the initial population.After that,based on the condition combinations by which the se-

lected initial population covered and the target condition combinations we determined the ge-
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netic components. Finally , through evolution we judged and extracted the target data.Both the

theoretical and experimental results show the benefits of this method to improve the

efficiency of both the regression test data generation and code coverage.
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Table 1 The condition combination which

meets MC/DC criterion

FAH M - KA bR
g2 A B C A B C
1 T T F T T N T

2 F F F T F F N

3 T F T T F T T

4 F T F F T N F




5530 B4 1 )

# RS T MC/DC R LR A A A 57

REFPAE S PRas AT, 2 A B, B A9 IUE
AVEFIE, N R TR B, 25 (AL IB) BHRE N
“ERTICRYIE AR, N SRR (R )Y
R s BRI OF B B R R,
TF"RKR), % 1 & TR SLPRisT b &0
B

AR p A oy E A I
Bl OB SO AR P p’ BT AL & 3 2 MC/DC
HIZAE A IEAIC N D2, B E A 5 i
= 4 HE 1 SR AF A RS D1 5 D2 AT I
XF BRI A 228 AAR R P A RS D ED
D=D2-D1.

1.2 ¥iEIE R B R 3

AN AR IO JRE AP S e AP i) R 2 1] v
fR 3 N BE ), S it AL S L G S R A AR
HgH 1 AR SO I R TR AL AR U H AR
C A Bt vy BE b E 3 U8 | $25 MD/DC
B4 Bueno 55 A F5 1, AHABL A 1] 1) 00 320 £k
A RE AR A0 e DA L ) 5 20 T 14
DA A AR E. e 48 B A I s 2 o5 Y
FRAFH B AN E 5, it — DA C A L
P H A E 55 FAREA A M 26 ) E 4
B FRARLRE A Ay 3 1V 52 o 5. LA 2 AE AR EE ) 3
BTk

TP RS T A S ) SR 2R S U
ﬁﬂp\q ﬁbjﬂ]ljﬁ‘j011,012,013,021,022 """ Ci,'*u en’,
e’y ey ey e ciy,"/ﬁgqﬂ,i(ﬁi’)%ﬁ*%}?
HFIE BN (B ) RN R I P HIE (B0
JIe XN 68 25 A AN, IR A, p o FITAEL 5 A i ER

IR P = St LR S A, B

R ARBNF I p 5 g BT AAIE WA R e
JIXF N A S e AR ek 1, RZadh 0, an ik
TZHNE JIx I 4 i A 728 et 5 pR RO 22 i AR K 2 rh
E W RIFATER — 433, il s X5 Z R i )
— 3 RANE B IE R G, 18R sum, 38 N EE PR R
CE-ZiVsR
max | P,P1}
1.3 ¥IAMBEREEFRIESENTHTE

HRAE 1.2 B0 N BE R B0 5 Hh AT DU Hl
FAYAE 0L BT I8 8 T T 1 2 (B R 5 o o
HYIAEAEAE AR B R FORE d1,d2,d3, d4----
dn , R EEFPREFEHLAE B

FHELL d1,d2,d3 ,d4----dn VE M AIBFTHE

fitness =

Fp' BB AMAEG NN p (), p (1),
p'(13) ,p' (1y) ,==-p' (1) KX XM HG S H
PR A%—DC L, A0SR 55 s AL AN AR TR )
TR TR 1) A% e B AT S S st A i, L E
UNIGES

1.4 BEESR

AR B MR FE 1 S Al I MC/
DC 2 I3 #h 358 43 I X A5 4 1 MC/DC T 557 35 )
K, VLT WSR2 R

D EFEP &S

2) FIFHE A MREHR 21T p, LR 452K
ﬁ%%ﬂ/ﬂ%ﬁigﬂﬁp'(tl) ap/(tz) ,p'(t3) ettt

3) MR A 35 N B pR B, 0 3 LR A P 0 A
dl,d2,d3--- ydn AE R R DIIRFPRE, AR
Bl AILAE R

4YLhdl,d2,d3- ,dn VENHAIZAT p’ ¥
HErE S &P AH A p (1), p (1)), p' (1))
------ p'(t,") 5 BARSRAAL A& — X, A )
AT g3, I 107 P 28 s Rt AL 4R A

5) FVHT A o A 2 0 2 (R ak A
HEAL R B d KA A B sl AR A B A s R T
p I EFRFMAE)

6) %t dl,d2,d3 -+ dn BUH AR S 35
el T ik, Ak OGS A St AE S B4
XTREBLA: B A A TR GEast e e i 2120 3R
5);

7)) FIESEH o A

2 % W

AT RAEASCR I ONE RS A 2 A2
S E PR T A R AR SO Tk 5T
PR i 1) I = S e A A B 2 g T B
RUSEHERE P 09I, I HNA TR |5 AR |
A FH I ESC A5 DL S s 3 3 5 O =
TN DA P A 7 ik 57 5% e R P R C B 5 2
HLE VC++6.0 5T iz 17, Ml a4y F 40 4
2.80 GHz, NAFHN 2 GB, MR A4 R4 14 iR para-
softtest9.2.
2.1 WK BEF RIEERENIZE

AT 3 B — A~ BB 7 JE o R T 1 T bR R
(sumday ) YEAMEARE Y | K 2 2B M5 LT p’
L CFG B A 3 AN BEHUE i AU BUE G
Fl429[0,3000] , B2 P A0 46 8 A F 24 6,3 A4
FIE 8 AR LA B P B Bl i o N2 1B ek
i 45418 4] 9 if (month > 12 | | month < 1 | | day >



58 IR (A ZRBEAR)

2016 4F 3 A

month_day [ month ] ) , B 25 N2 Z 4 2e W+ if

(month>121 Imonth<1 1| | day>month_day[ month ] |
|day<1) , BTN T 2544 day<1”.

5L R - B T AR BT i 1 [ T A i
Pl R SR FH YT A7 3 DE B 19 3 e 22
TCEICHE FEA T U e D TR 100 46 AR, A1) 35 A% 53
AR B i AR B AR A TR A BV 498 b 1)

void sumday ( intyear, intmonth , int day)
{ int n=1,month_day_sum=0,sum=0;
intmonth_day[ 13]=10,31,28,31,30,31,30,31,
31,30,31,30,31} ;
if(year%100! =0&&year%4==011year%400==0)
{ month_day[ 2] =29;
cout<<" [HJ4F" <<endl; |
if(month>121 Imonth<11 |
day>month_day[ month ] | | day<1)
cout<<" error" <<endl;
else
{ while (n<month)
{ month_day_sum+=month_day[n];
n++; |
sum =month_day_sum+day;

cout<<" sum " <<sum<<endl;
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Fig.2 An example program
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Table 2 The dominant initial population and

genetic components

dis HARURE KA ME  GA 4
01 201413 T,F,F,FFFFF - -
02 210017 F,N,FFFFFF 033 month,day
03 199823 T,F,F,F,F,F,FTF -- -
04 2100230 F,N,F,F,F,T,N,N 033 day
05 110000 F,N,F,F,T,N,N,N 033  month,day

06 199223 T,T,N,F,F,FFT,F -- -
07 2000230 F,N,T,F,F,T,N,N  -- -

08 1988130 T,T,F,T,N,N,N,N -- --
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Table 3 The test data generated by two methods
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Table 4 Comparison of the two methods
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