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Going Back a Decade
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Just-in-time Defect Prediction
 Predict whether a change is buggy

Defect PredictionSource Code
History Data

Code Change
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Prediction Result
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Traditional Solutions for JIT DP
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 We extract a number of metrics from the historical changes with known defective 
information

 We build a prediction model (e.g., Random Forest) on these metrics 
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Motivation

 Deep Learning has shown promising 
results in other area, how about SE?

 Features are based on expert 
knowledge; Can we generate 
advanced/hidden features based on 
the existing features?
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Deeper: Proposed Approach
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Deep Belief Network (DBN)

Structure of DBN
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Experiment Design
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 Six Datasets
 Two Evaluation Metrics：
 F1-score
 Cost-effectiveness
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How Effective is Deeper？
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F1-scores

Cost-effectiveness
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How Effective is Deeper when Different % of LOC Are Inspected?
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Early Work on Deep Learning for Software Engineering (DL4SE)
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ACM 
Computing 
Surveys 
2022

1. Piech et al. Learning program embeddings to 
propagate feedback on student code. ICML 2015 (253 
citations)

2. López-Martín and Alain Abran. Neural networks for 
predicting the duration of new software projects. JSS 
2015 (72 citations)

3. White et al. Toward deep learning software 
repositories. MSR 2015 (410 citations, MSR MIP)

4. Yang et al. Deep learning for just-in-time defect 
prediction. QRS 2015 (469 citations, QRS MIP)

First paper on deep learning for software quality, 
reliability, and security
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Influence of the Work
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I. Defect Prediction
II. Vulnerability Detection
III.Representation Learning of Software Artifacts (SA)
IV.Surveys in the Areas of AI, SE, and Cybersecurity
V. Others (code review, bug localization, build outcome prediction, technical 

debt prediction, effort estimation, migration, program repair, etc.)
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Selected Follow Up Works – Defect Prediction
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ICSE 2016
900+ Citations

“Yang et al. [68] proposed an approach that leveraged deep learning to generate features from existing 
features and then used these new features to predict whether a commit is buggy or not. ... Our work differs 

from the above study mainly in three aspects. First, we use DBN to learn semantic features directly from 
source code ... Second, we evaluate the effectiveness of our generated features using different classifiers 

and for both within-project and cross-project defect prediction ... Third, we focus on file level defect 
prediction, while they work on change level defect prediction.”
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Selected Follow Up Works – Vulnerability Detection
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NDSS 2018
1000+ citations

“Somewhat related work is the use of deep learning for software defect prediction [54], [63]. However, 
software defects are different from software vulnerabilities ... Moreover, the defect prediction method 

presented in [63] is geared towards code changes rather than target programs as a whole.”

[63] = QRS’15 paper, [54] = ICSE’16 paper
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Selected Follow Up Works – Representation Learning of SA

                        18

ICSE 2020
250+ citations

“These models often do not model the hierarchical structure of a code change 
or require handcrafted features that may be specific to a single task [... 60].”

[60] = Our QRS’15 paper
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Future Directions
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Foundation
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Future Directions
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Human-Centered
AI

TOSEM 2025
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Thank You!

X

X

10,093 km

 QRS Steering Committee 
 QRS’25 MIP Award Committee
 QRS’15 PC Chairs and Members
 Everyone who have inspired us, collaborated with us, and extended 

our work

OUB Chair 
Professorship Fund
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Thank You!
Questions? Comments? Advice? 
xin.xia@acm.org
davidlo@smu.edu.sg

mailto:davidlo@smu.edu.sg
mailto:davidlo@smu.edu.sg
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