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Test Case Reuse and Generation Between Similar Programs Based on
Function Influence

QIAN Zhong-sheng, SONG Jia, YU Qing-yuan, CHENG Yi-wei, SUN Zhi-wang
(School of Information Management , Jiangxi University of Finance & Economics, Nanchang, Jiangxi 330013, China)

Abstract: In the process of regression testing, the reuse of test cases is a critical activity. It makes full use of the re-
sources before updating the software to improve the efficiency of software testing. According to the existing results, most of
them on regression testing focus on the test case prioritization, and a few mention the use of similarity before and after the
programs upgrade changes to reuse test cases to improve the efficiency of test case generation. Aiming at the test case reuse
in regression testing, this paper proposes an approach to reuse test data of similar programs before the change, and employs
the fitness function designed to evolve to generate new test cases for the program after the change. It utilizes the function
call graph constructed to detect similar parts of the programs. And according to the function influence, the fitness function is
designed to adjust the fitness value of the individual, and excellent individuals with high fitness value are retained. Then, it
reuses the test cases of the similar part before the change and the part of the test cases generated in the evolutionary process
after the change, to form the test cases of the new program in the regression test. The experimental results show that, com-
pared to the classical methods, the target path coverage rate of the proposed method is increased by 8% and 17% for small-
and medium-sized, and large-sized industrial programs, respectively.
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EN?2 J?ﬁlﬂﬁiﬁ(Sequence Pattern,SP)m. 751 S
2 A B, B Y 7 31 B 1, T SP=1 P,
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BEGIN

I FOR P, in SP={P .---.P )

2 IF(PFlg=="I")

3 FORPinSP=(P ---.P)

4 IF(P Flg == '0' &&P FName == P, .FName&&;>i)
5 SPSP=(P,--,P};  /AUNELT T

6 BREAK:
7

8

9

END IF
END FOR
END IF
10 END FOR
11 FOR each P in SP,
12 IF adjacent repeated Q of P in SP, //#5F 5 PAEAEAASK &
R Q
1A B T P IR 3 A I P N B
HALEZFIIBLA Q

13 Delete(Q);

14 ENDIF

15 END FOR

16 CSP<—Combine each sequence pattern SP, after condensing;
17 OUTPUT CSP;

END
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BEGIN
I FORP_P inSP_ of FCD

2 IF (P.CF==P_CF)

3 Num = Count(P .CF);

4 CF_«Num; /A F5EAR ] e ) BE oA i B UK

5 ENDIF

6 END FOR

7 Calculate(ML); /T8 FHIRZ R

8 CFS«<Sort(funcX); /AR R E I8 HIUCECR 7 52 G0k o
ey

9 OUTPUT CFS;

END
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1(A, B)FR Dy, PR i RS Dy, T A rREH L.

LT oK B T PR 0 2 P ARLABLER 2 ) 1 200 2o 2 o
B3R
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HIA: 15 LLACFLF B BRI D, R D,
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BEGIN

1 Sim<—{;

2 Sequence(A,,Bj)‘-SearchTheSameLevel(DF],DFZ); ¥R D, F1D,,
TP RREN 2 EOC R 23 3 [ — 2 i R R 2

3 Sorl(Sequence(Al,Bj)); J1Ta)— JZ 2 1) PR B R B/ NHES)
4 IF Length(4,B) == 0 /P s B CHE T 17 51K AN TR

5 Keywords‘*FindKeywords(Sequence(AL,Bj)); 1153 A R R g
Y

6 Compare(Keywords(A,.,Bj)); IR L D, HD,, FAH [ JE 2N
BRI G B

7 IFSeq(A) == Seq(B) /AT BREEHET S AT

8 Sim‘*RecordSimilarity(Al,Bj); J1TE SR R, PR AR BB 43
9 END IF

10 END IF

11 RETURN Sim;

END
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FE B S 4 E A I A A R D3 s AR T 1 681 AT
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7 53 FEAG 3k SR A 5 FTR K, 28 W 9% H A
BAT I SRR OR . XA R R A — R AR
BT A B R AR, X n PR [ 0= 3 ok MO AS AR
FHAG B 1A A A B R AR UEVE L 45 T i P
PR 28 0 R (A AL . el M, o P S R 55 3 0 W kA
AR s AR . PR A A A A A R R R
o G AR T AR T AR 4 LA K R R B 5
i{g/\'
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A B popSize, MA individual 44 (0K K 2 chroSize, JEALA
BET, A8 XHMER pe A8 S pm, 1] 5 FMA reusablePop, H A5 4%
4 P, FUARES AR 3648 path, B R HEALAC I MT
M 5 56 BRI ARAE P IR S A testset

BEGIN

1 SetParameters(popSize,pc.pm,P,MT); /% &4 1S 5UH

2 Initialize(popSize,chroSize,reusablePop); IR AP

3 ET<0; /LA

4 Select(reusablePop);  //%FF ] B FHA~ A

5 FOR(ET < MT |l path = P) /75 ALARBOR Fan Rtk A8 sk B

L e i Ao 2 I |

6 ET<ET + 1;

7 Cal_fitness(individual); /AR 35 2(6) 155408 Ny B

8 newPop«—Crossover(popSize,chroSize,reusablePop,
individualList,pc); /38 XL AE

9 newPop<—Mutate(popSize,chroSize,newPop,pm); 1175 SR

10 IF(p € P is covered)

11 testset«—individual; /25 M S TR BRI p,

WA Z AR I A 4

12 END IF

13 END FOR

14 OUTPUT testset;

END
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