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Software defect localization method based on defect report

denoising and abstract syntax tree representation
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Abstract: Automated defect localization methods can accelerate the process by which programmers use defect reports
to pinpoint defect code in complex software systems. Existing defect localization methods face two main issues:
neglecting the impact of noisy information in defect reports and losing significant contextual structural information
during code representation. To address these issues, a novel automated defect localization method, named BRFN (bug
report fault localization), is proposed. This method first encodes the abstract syntax tree of the program using a
bidirectional information propagation mechanism. It then employs TextCNN and attention mechanisms to learn defect—
relevant features from defect reports. Finally, it calculates the correlation between defect reports and source code files
to perform defect localization. The effectiveness of the BRFN method is evaluated based on four widely used software
projects for defect localization research. Experimental results show that BRFN outperforms existing methods such as

BugLocator, LS—-CNN, and CAST across multiple evaluation metrics. Specifically, BREN improves Acc@1, MRR, and
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MAP by 56.3%, 43.4%, and 46%, respectively, on four open—source projects. Additionally, ablation experiments are

conducted to validate the contribution of each module in BREN. The results indicate that both the defect report denois-

ing strategy and bidirectional information propagation strategy enhance the accuracy of defect localization.

Key words: defect localization; deep learning; information retrieval; attention mechanism; program representation
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Bug report for Aspect] project

Bug ID: 125101

Summary : StackOverFlow in
ReferenceType.isAssignableFrom()

Description: Hi. I am weaving two aspects into
a jar file "jar—to—jar". ajc 1.5.0 gives me a huge
error message (see attachement). Would be
great if I could get any recommendations on

this. Thanks! Eric

Report Time: 2006/1/24 19:40:36

Status: resolved fixed

B 1 125101 SERERE
Fig. 1 Bug report #125101
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Tab. 1 Details of the dataset

SUTNE I 3SR S SR Y MM B WS G S ok N B L4

Eclipse 6 495 3 454 2.5

SWT 4 151 2 056 2.0

Tomcat 1 056 1552 2.6

Aspect] 593 4 439 3.7
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Tab. 2 Comparison between BRFN and three baselines
WiH FiE Acc@] Acc@5 Acc@l0 MRR  MAP
Eclipse BuglLocator  0.29 0.46 0.81 0.47 0.34
LS-CNN 0.37 0.44 0.86 0.51 0.32
CAST 0.33 0.49 0.89 0.49 0.41
BRFN 0.45 0.58 0.90 0.58 0.49
SWT  Buglocator 0.27 0.45 0.85 0.32 0.28
LS-CNN 0.31 0.50 0.84 0.43 0.37
CAST 0.35 0.49 0.87 0.48 0.39
BRFN 0.43 0.55 0.91 0.51 0.42
Tomcat Buglocator  0.23 0.37 0.82 0.40 0.43
LS-CNN 0.34 0.54 0.82 0.41 0.34
CAST 0.37 0.59 0.83 0.46 0.36
BRFN 0.45 0.53 0.89 0.59 0.45
Aspect] Buglocator  0.25 0.42 0.83 0.36 0.33
LS-CNN 0.32 0.37 0.80 0.42 0.37
CAST 0.30 0.33 0.83 0.49 0.44
BRFN 0.37 0.47 0.92 0.57 0.53
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Tab. 3 Results of ablation experiments

WiH 7k Acc@l0 MRR MAP
Eclipse BRFN 0.90 0.58 0.49
BRFN w/o Denoise 0.83 0.53 0.42

BRFN w/o Top—down 0.75 0.49 0.43

SWT BRFN 0.91 0.51 0.42
BRFN w/o Denoise 0.82 0.46 0.40
BRFN w/o Top—down 0.78 0.43 0.37
Tomcat BRFN 0.89 0.59 0.45
BRFN w/o Denoise 0.87 0.57 0.40
BRFN w/o Top—down 0.79 0.55 0.42
Aspect] BRFN 0.92 0.57 0.53
BRFN w/o Denoise 0.89 0.54 0.50
BRFN w/o Top—down 0.80 0.48 0.46
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