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Test case reduction based on path critical state variables
GAO lJie, ZHAO Fengyu, LIU Ya

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

[ Abstract] Incidence matrix test case reduction plays an important role in software testing, which can improve testing efficiency
and reduce testing cost. This paper proposes a test case reduction method based on path key state variables. This method obtains the
key state variables information through abstract syntax tree, and constructs the test case incidence matrix based on the information.
Finally, it judges whether the test case can be reduced according to the reduction criteria. In this paper, four programs of Siemens
test case set are selected for experiments. The experimental results show that the key state variable test case reduction method based
on path can effectively reduce the number of the original test case set while ensuring the test efficiency of the original test case set.
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1.int compute (int x)

2.4

3. intd =7;
4.if (d > 3)
5.1

6. x =2 % x;
7. lelse

8.1

9. x==x * x;
10.}

11. inta, b, c;
12. b =x/2;
13. a =b;

14. ¢ =a * 3;
15.if (a! =0)

16. |

17. return 1;
18. |

19. return 0;
20.}
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L.int compute (int x)

2. |

3. if(x > 3)
4. |

5. x =2 % x;
6. lelse

7.

8. X =x * x;



5510 9 PN, A TR AR G SRR A5 B P ] 24 117

9. |
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1. if (x > 10)
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13. inty = x;
4. |
15. |
Xof AR H ) A% e AT A A B X [ — A
A RE 2 BT AN [ (E A A R AN [R] AR i 44, AR
it 2 R BIRAS T BLS 25 SR AnAES 3 s .
S TR TR SEEE AN

1.int compute (int x)

2. |

3. if(x > 3)

4. |

5. X, =2 % x
6. | else

7.1

8. x,=x * x;
9. |

10. .-

11. if (x, > 10)
12. §

13, inty = x;;
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Fig. 1 Reductionprocess framework

3 EEHEIH

TEF 1 R AR, EEA A E AR
ey

(1) TR GIRE R AR BOCHAR S AL 4

(2) eI 1 G B R o v A 4R RS R S5 28 1Y
I, S BRI 1 24 i
3.1 ETHRIEEMEESRN

AEART—A~ C 27 PR nT LR 30 1l 53
P EIRPAREE Y AT — A — AR M — 7k
) C RR PP SCIFRIRIR S50, An P 2 B, A0 4
VAR R B A 10 75 0 T AR EORE Hh A 25419

NARBOCHER S AL i OGRS AR IR R
BB R F K O B W 26 1, 7 ZHh R TR
VEA R B 5 A OC Y 3 2R A params T AR



118 B o /5 M5 MM

510 %

IfStatement 55 i LA} ExpressionStatement 7 i, 4F
XFI% 3 ZEAN R 53l 4R H DG SEEIR A i DG HRUR
AR TR R IR AFNIE R A R b A I W S5 1 4R
EENPi il Ry IESIY i IVATUE e S A7 S BT F VIR T
BORHERS AR BRI TR Sk Uk
B AR R BRI AR S R

VariableDeclarator
o]

”Statememl

VariableDeclarator

ExpressionStatement

2 RIEER
Fig. 2 Abstract syntax tree
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Fig. 4 Test case reduction rate of three algorithms
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