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1 int x,y;
2 if (x>y) |
3 x=xty
4 y=aTys
5 x=x-y;
6 if(x-y>0)
7 Assert false;
8
9

|
)

print(x,y)
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Path Path Condition Program Input

1,8 X<=Y X=1 Y=1
1,2,3,4,5,7 X>Y &Y-X<=0 X=2 Y=1
1,2,3,4,5,6 X>Y & Y-X>0 NONE

x=X,y=Y
PC:true

,/z\ 8

x=X,y=Y x=X,y=Y
PCX>Y PCX&Y

x=X+Y,y=Y
PC:X>Y

x=X+Y,y=X
PC:X>Y

.

x=Y,y=X
PCX>Y

,/6\ ,

x=X+Y,y=X x=X+Y,y=X
PC:X>Y&&Y-X >0 PC:X>Y &&Y-X =0
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1 int ArrayTest(int[ Ja)
2
3 if(a==null) |
4 return 0;
5 | else if(a.length>0) {
6 if(a[0]==123) |
7 throw new Exception( " bug" ) ;
8
9

|
!

return a[ 0] ;
10 I else |
11 return 0
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al0]=0,

1 al0]>=a[ 1]+a[2]  a[1]=-1250 829 122,

al 2] =667 999 421
a[ 0] =-536 870 916,
a[0]<a[1]+a[2] &&
2 a[1]=-3,
a[1]>=al[0]+al2]
a[2]=536 870 913

a[0]<a[1]+a[2]&&
3 a[1]<a[0]+a[ 2] &&
al[2]>=a[1]+al0]

a[0]=-2,
al1]=-1,
al2]=536 870912

a[0]<a[1]+a[ 2] && al0]=2,
4 a[l]<a[0]+al2]&& a[1]=3,
a[2]<a[1]+al0] al[2]=3
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1 a.ref <=0 a=null a.ref>0 && a[0]>0

2 a.ref>0 && a[0]<=0

a.ref>0 && a[ 0]>0
&& a.length<=1

a.ref> 0&& a[ 0]>0
4 && al1]<=0
&& 1<a.length<=100

a.ref> 0 && a[0]>0
5 &&al1]>0
&& a.length<=2

a.ref> 0 && a[0]>0
6 &&a[l]>0&&al2]<=0
&& 2< a.length< =100

a=1{-2 147 483 646)

a=1{2 145 631 341}

a=12 145 681 341,
—2 147 483 136!

a=12 145 681 341,
1 069 547 450}

a=12 145 681 341,
1 069 547 450,
-2 147 482 624

a=12 145 681 341,
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JDart-Based Test Cases Generation and Optimization
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1.School of Automation, Northwestern Polytechnical University, Xi’an 710072, China;
2.School of Software and Microelectronics, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: Test cases play a crucial role in software testing, with the increasing complexity and scale of software,
automatic test cases generation becomes increasingly important for software reliability and test efficiency. Symbolic-
based test cases generation approach draws great attention due to its high reliability and there are already various
kinds of tools introduced. However, most of these tools are C-oriented. JDart is a good open source Java-oriented
symbol execution tool with excellent scalability. This paper aims to enhance the automatic test generation ability of
JDart by designing and optimizing its array symbolization. The verification result shows that the optimization strategy
proposed in this paper is effective in the test of the Jdart, it can effectively improve the coverage of Jdart on program

involving complex object testing.

Keywords: test case generation; JDart, dynamic symbolic execution; optimization strategy, scalability,

software reliability



