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Abstract

Software plays a vital role in all aspects of our daily lives, specifically in
the fields of medicine and industry. In order to design high-quality and reliable
software, and avoid physical and human risks resulting from software errors, it
is considered a major challenge due to time constraints and limited budget. For
this reason, many software development companies have turned to using
machine learning to predict and detect software defects, using knowledge
learned from previous project logs and available data. This approach allows
them to make more accurate and effective decisions during the software
development phases, and thus contributes to improving the quality and security
of the software produced.

A model has been proposed that helps increase prediction accuracy due to
task complexity and data variability, and the models can exploit a variety of
algorithms and processors, significantly improving their performance. In
addition, data can be collected from multiple sources, which reduces the impact
of data fluctuations and increases the stability of the results. These models have
high flexibility that allows them to be easily improved and modified based on
need and new data, and by joint learning between these models, their ability to
predict defects better and with greater accuracy can be enhanced. This strategy
is essential to improve software quality and increase the efficiency of defect
prediction, which contributes to delivering more quality and reliable software.

The NASA MDP repository dataset, which is specialized in predicting
software defects, was used in this context. Selection of important features and
balancing of the dataset were carried out through pre-processing and application
of ensemble machine learning algorithms (Bagging, Gradient Boosting, and
Extreme Gradient Boosting). , categorical boosting, and stacking) and then
evaluate the prediction of software defects and calculate evaluation metrics
(Accuracy, Precision, Recall, F1-score) and conduct a comparison between the
algorithms of the proposed model. In the PC1 data set, it achieved the best
performance of the gradient boosting algorithm with an accuracy of 0.97759,
while For a data set (PC2, PC3, PC4, PC5), the best performance of the stack
algorithm was estimated at an accuracy of (PC2(0.98675), PC3(0.94819),
PC4(0.97297), PC5(0.9872)), and a comparison was made for the same data set
with a group of studies. The superiority of the proposed model was
demonstrated according to the evaluation criteria used.



