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Abstract  There is no bug-free program because of the complexity of software. It is always
challenging for programmers to effectively and efficiently debug program and remove bugs. Software
fault location is one of the most expensive activities in program debugging. So there is a high
requirement for automatic fault localization techniques that can guide programmers to the locations of
faults with minimal or no human intervention. Various techniques have been proposed to meet this
requirement. However, the interactions between multi-faults which have not been fully considered in
previous studies make the fault location more complicated. In order to solve this problem, a novel
neural-network-based multi-faults location model is proposed in this paper. By fault relation analysis,
the model calculates the support degree of the input for each fault. And then it learns the relationship
between the faults and the candidate locations of faults using the constructed neural network.
Constructing an ideal input as the input of learned neural network, the model can calculate the
suspicious degree of each candidate location of fault, then obtain the sequence sorting by the
suspicious degree, and complete the task of multi-faults location. Experimental results show that
compared with traditional methods, the proposed method has strong ability to distinguish fault

locations and can improve the efficiency of software debugging for multi-faults.

Key words  suspicious degree; multi-faults location; neural network; program debugging; fault
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Fig. 1 Multi-faults location scheme.
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Fig. 2 Probabilistic neural networks.
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Table 3 Output A, = (4, ,**,A,,) for Nullhttpdo. 5. 0
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ufs
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uy uz us Uy us Ug usy us Ug ulo uiy uiz
1 0.231 0.013 —0.072 —0.674 —0.344 0.237 —0.342 0.981 0.317 0.768 0.015 0. 854
1o 0.713 —0.365 0.246 —0.258 0.215 —0.787 —0.521 —0.246 0.968 —0.321 0. 564 —0.214
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