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Spectrum-based function-level fault location technology
XU Chi, SU Xiaohong, WANG Tiantian
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] Automatic software fault location is a hot issue in the software debugging process, aiming to find errors in the software
more efficiently. However, most current software fault location technologies are aimed at the statement-level locating, and the
statement—level locating accuracy is not very high. Once the location fails, the programmers can hardly find errors in the software. In
order to further improve the efficiency of software fault location, this paper proposes a spectrum—based function—level fault location
method. The advantage of function—level fault location compared to statement—level fault location is that method—level locating is
more effective. It is first determined that a bug statement exists in a function of the test program, and then the specific location of the
bug statement is manually determined. This paper first proposes a spectrum—based function—-level fault location method. And the
method of this paper is analyzed experimentally. Experiments show that this method can effectively improve the accuracy of function
—level fault location.
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void main(int a, int b, int ¢) void fi(int ¢)

{ {
fi0); if(c>0)
if(a==0) {

VEOH printf("%d",~c);
else LRI ) % 1% e
{ printf("%d" c);

if(b1=0) )

{ else

SO/ A bug TR i {

} printf("%d",—c);

if(a+b==5) )

{ }
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}

if(a>=b)
fs( );

}
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Tab. 1 0-1 matrix of sample program
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10,1, -1} {2,3,0} 14,2, - 1}{1,2, -2} {3,1,2} {3,2, - 2|

f 1 1 1 1 1 1
£ 1 0 0 0 0 0
f3 0 1 1 1 1 1
fi 0 1 0 0 0 1
fs 0 0 1 0 1 1
fo 1 1 1 1 1 1
result 0 1 0 0 1 0
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Fig. 2 The overall flow chart of the method
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Tab. 2 Comparison of function-level location results for sample program

a1 1) I3

Uy

Tarantula (0]
{0,1, - 1} 12,3,0} 14,2, -1} {1,2, -2} 13,1,2} 13,2, -2}

fi 1 1 1 1 1 1 0.500 0
b 1 0 0 0 0 0 0 -1
/3 0 1 1 1 1 1 0.571 1
fa 0 1 0 0 0 1 0.633 -1
fs 0 0 1 0 1 1 0.500 -1
fe 1 1 1 1 1 | 0.500 0
result 0 1 0 0 1 0
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Fig. 3 Results of function—level fault location
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