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Dynamic generation of regression test cases
based on historical coverage information

LI Xiaoxue', ZHAO Fengyu®

(1 School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093,
China; 2 Department of Information and Intelligent Engineering, Shanghai Publishing and Printing College, Shanghai 200093, China)

[ Abstract] As software products evolve with increasing frequency, each software modification or integration requires extensive
regression testing to verify whether software maintenance introduces new problems. Aiming at the problem of regression test case set
construction, this paper proposes a regression test case set generation method, which includes two parts: regression test case set
selection and regression test case set dynamic generation. Based on the historical coverage information of existing test cases, test
cases related to program changes are selected to form regression test case selection. The dynamic execution information of the
modified program is obtained by staking and implementing regression test case selection set, and new test cases are generated based
on the solution of path constraint expression. The validity and rationality of the proposed method are verified by experiments on six
open—source programs.
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Tab. 1 Test case overlay method matrix

t1 t2 t3 t4 t5 t6
ml 1 0 1 1 0 1
m?2 0 1 0 0 0 1
m3 0 1 1 0 1 0
m4 0 0 1 1 0 1
m5 0 0 0 0 0 1
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1  int twice (int v) |

2 return 2 * v,

3

4 void testme (int x , inty) {
5 z=twice(y) ;

6 if (z==x) |

7 if(x>y+10) |

8 printf( “%s” ,error) ; |
9 else ||

11 else { |

12

13 int main( ) {

14 printf( “please input two number;\n”) ;

15 int X,y ;

16 scanf( “%d%d” ,&x,&y) ;

17 testme(x , y) ;

18 return 0

19 |
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6if (z==x) { printf (" %d,%s,%s" ,6, z
==x,T); printf ("z = %d,x = %d" ,z,x) ;

7 if (x >y + 10) {printf( " %d,%s,%s" ,7,
x >y + 10,TT) ; printf ("x = %d,y = %d" ,x,y) ;

8 printf( “%s” ,error) ; printf{ ("%d " ,8 )|

9 else | printf("%d,%s,%s",9,x >y +
10,TF) ; |

10 |

1lelse | printf("%d,%s,%s" ,11, z ==«x,F)

12
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6 z==x T z=30x =30

7 x>y+10 TT x=30y=15
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Tab. 2 Information about selected test cases

A SRR ARR IO T, SRR AL AR, W 15 W1 Wi
SRR FRB AR AL R, '“ (0,1) 0
S o A 24 o i 5, T L8 42 Bk T2 (30.15)
®3 ERMNKAGIEEENHITHITER
Tab. 3 Test case execution information
I 1] Wi (1ID) BHHIWTAATE(S) HARME(P) (V)
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M 3 A LUE B S B b B T A
B|RIKRAIMHNHN A(z==x) A B(x >y +10) ,Hh
BHRIELA(z==x) BT A(F) FIA(T) i #
B FRIA M, U208 3Rk A i LR 43 523
CAHATE], M HERELB(x >y +10) HHELT
B(T) vtz 38 =0 1A 5 FL 73 SO
178, AR5 B(F) FRA AT R, Irlh
] = 0 5 7] 5 % 4 R R 55 R T IR AR X
B(F) 7332,

R T AR R SR Y AR S KA I A R R AR, T
FEE T mT 00 P 9 i B 1 B A A T M5 B A
e T AR AT A R o AR e Y i A
P HITEIRE R Z I RAX, PR3 R
B, PR R AR B Ss AN 1 BT, f 1 AT, AR
JEPAT BIRAE 5 I BR AR 28 D) T A8 R A =530l
N A(z==x) FIB(x >y + 10) , KAy ZHFRA
FELST 5 R T A F, Fr DA 2 21 A0 A 7 55 A 1Y
AREEA N (2==x) N[~ (x >y +10) ], XLk
7R At BV AT 45 21— 21 it T 81 R A o A ) AR
BAH, W {x =20,y = 10},

B1 BEExE

Fig. 1 Path coverage diagram
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Tab. 4 Experimental program information

o W A
F’J“ \* .y
Iy Fiik TR ow m xw

Bubble Bubble Sort 1 20 96 B
Triangle Triangle types 3 42 26 &k
Median Find median 4 37 94 B
Nextday Calculate date 1 83 277 B

Account book 40 1026 1160 H4hn

Financial management

Course management  Course selection 65 1734 1493 Mk
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Tab.5 Test case selection set information

TR J 3 67 TERE Y 5]
bubble 106 106
triangle 126 53
median 216 108
nextday 377 125

Financial management 1 160 90
Course management 1493 63
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Tab. 6 Test case selection verifies results

LRRE R E T 30 ) 2 A28 0 e 4 7

bubble 3 Method1 ( main)
triangle 2 Method1 ( main) , Method2 ( arrays.sort)
Method3 ( triangle )
median 3 Method1 ( main) , Method2 ( medianFinder)
Method3 ( select) , Method4 ( partition )
nextday 6 Method1 ( main)
Financial 5 Method1 (login) , Method2 ( selectSpend )
management Method3 (addspend ) , Method4( modifyspend )
MethodS5 ( Mschange )
Course 4 Method1( addcourse ) ,Method2( selectcourse )
management Method3( searchcourse) ,Method4

(ShowCurriculum)
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Tab. 7 Test case generation set results
SRR KA e AR (5] 000 48] A i 4 R AR

bubble 1 1.(1,2,3,4,5) A(F) :array[ j] <array[j+1]
2.(1,2,2,3,4)

triangle 1 1.(1,1,22) A(T) :c? = a2+h2
2.(2Y2,1,1) B(F):a=b| b=cl| a=c¢
3.(1,2"2,1)

median 1 1.(3,1,2) A(F) :len%2=0
2.(5,3,4,6,7) B(T) :temp=num| j |

nextday 1 1.(2019-01-32) A(F) :year<l
2.(2019-01-00) B(F) :month<1!Imonth>12
3.(2019-01-31) C(F) :month=4month=61 Imonth=91 Imonth=11
4.(2019-01-29) D(T) :month! =2
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2. CGERAS PR VB SR ) B L AR ) B(T) :flag= ="super’
3.(HRYAE R BRI, AL )
Course management 2 1. B BB SN, IS IR I 245 B A(T) .flag=="addclass’
2. (AN A A A AR R B B(T) :textBoxclass. Text = ="xuefen”
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