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Abstract: Just-in-time defect prediction (JIT-DP) is an important branch of software defect prediction that aims to identify
potential defects at the code commit stage, thus reducing software maintenance costs and improving product quality. However,
existing approaches have mainly focused on combining expert-handcrafted features with semantic features and have not fully
exploited the constraints and dependency information embedded in code syntactic structures. More importantly, the continuous
temporal evolutionary patterns of code changes were often overlooked , which limited the ability to represent complex defect pat-
terns. Therefore, a multi-dimensional code commit representation-based Just-in-time defect prediction approach, EvoTSS-JIT,
was proposed. First, the raw commit data were extended and preprocessed to construct temporal commit sequences, and differ-
ent Git commands were employed to extract complete code contexts and difference information. Second, a hybrid LSTM -

Transformer model with a multi-scale fusion mechanism was used to extract temporal evolution patterns, while a fine-tuned
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CodeBERT model and a GraphCodeBERT model were respectively adopted to extract the intent features and syntactic struc-

tural features of the current commit, thus constructing a multi-dimensional feature representation. Finally, the fused multi-

dimensional features were fed into an XGBoost classifier for training and prediction, and the optimal threshold was selected on

the validation set to mitigate class imbalance. Experimental results on five project datasets demonstrated that, compared with

three state-of-the-art methods, EvoTSS-JIT achieved average improvements ranging from 5.35% to 30.13% in F1-score, 1.67%
to 10.23% in AUC-ROC, 5.48% to 14.87% in AUC-PR, and 12.02% to 83.68% in Recall, respectively, which validated the

effectiveness of the proposed approach.

Keywords: just-in-time defect prediction; multi-dimensional feature representation; temporal feature; hybrid LSTM-

Transformer model
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Fig. 1  Just-in—time defect prediction method based on multi~dimensional representation of code commits
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Table 3 Results of ablation experiments

AUC- AUC-

WHBE S e Fl{A ROC PR Recall
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Gerrit TF + SF 02396 07200 0.1346 03850
EvoTSS-JIT
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SF + StF 0.5559 07170 04843 0.701 1
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