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Software Defect Prediction Model Based on Deep Learning

CHEN Kai, SHAO Pei-Nan
(The 32nd Research Institute of China Electronics Technology Group Corporation, Shanghai 201808, China)

Abstract: In order to improve the reliability of software, software defect prediction has become an important research
direction in the field of software engineering. Traditional software defect prediction methods mainly design static code
metrics and use machine learning classifiers to predict the defect probability of the code. Howe\?ér, the static code metrics
do not fully consider the semantic features hidden in the code. According to this situation, this study proposes a software
defect prediction model based on convolutional neural network. First, extract the characterization vectors from the
appropriate nodes in the abstract syntax tree of the source code, and construct a dictionary to map them to integer vectors
to facilitate input to the convolutional neuralsnetwork. Then, a convolutional neural network is designed based on
GoogLeNet, and the ability.of the con"voiutional neural network to deeply mine data is used to fully mine the grammatical
and semantic features of the features. In addition, this model uses the method of random oversampling to deal with the
imbalance of data, and uses the method dropout in the network to prevent the model from overfitting. Finally, the
historical engineering database on Promise is used to test the model, and AUC and F1-measure are used as indicators to
compare with the other three methods. The results show that the proposed model has a certain improvement in software
defect prediction performance.
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6 HTFMAESS FROTERE. £ 4 K 5 HHHCF T X 4 F
JivEF AUC A Fl-measure B S2U6 45 R, £ 0N
55 12 I B G 1 AR 3R oL

K4 AMITERT 6 B BUESS [ AUC

VIEZS AR LR DBN CNN AR
Camel 1.4 Camel 1.6 0.599 0.641 0.687 0.709
Lucene2.0 Lucene2.2 0.628 0.626 0.635 0.641
Synapsel.0 Synapsel.l1 ~ 0.600 0.639 0.594 0.646
Synapsel.1 Synapsel.2  0.637 0.697 0.622 0.674

Poi2.5 P0i3.0 0.665 0.651 0.710 0.718

Xalan2.6 Xalan2.7 0.651 0.683 0.675 0.674
FHE 0.630 0.656 0.654 0.677

£S5 AMITERT 6 BT K Fl-measure

Rtk A LR DBN CNN AR3HH

Camel 1.4 Camel 1.6 0.355 0.342 0.489 0.513
Lucene2.0 Lucene2.2 0.611 0.666 0.709 0.724
Synapsel.0 Synapsel.l ~ 0.444 0.457 " 0.456 70.461
Synapsel.1 Synapsel.2 10471 0.493 0.487 0.473
Poi2.5 P0i3.0 0707 0.716 0.756 0.776
Xalan2.6 Xalan2.7 0.633 0.642 0.654 0.681
FHE 0.537 0.553 0.592 0.605

3K 4 3FIHE T 4 FO7IER T AT
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