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Abstract

Software defects (SD) is a significant area of software development that has called for the
attention of both academics and professionals in the last few decades. The more software
evolves, the more there is a need to produce testing measures by which the reliability,
dependability, and efficiency of the software can be verified and ascertained. The quest to
predict defects or better still produce error-free software is commendable, however, other
factors such as an accurate prediction rate and time interval for prediction call for imperative
attention. The prolonged processing of prediction can lead to misclassification, most
especially when a large dataset is used for classification. In other words, misclassification and
prolonged processing is inevitable when a large dataset is used for prediction.

That is why this study has applied a meta-heuristic optimization algorithm for feature
selection (FS) to reduce high dimensionality which may lead to prolonged classification time
and misclassification. The HSA was employed for feature selection, and five learning
algorithms- Support Vector Machine (SVM), Artificial Neural Network, K-Nearest Neigbour,
Naïve Baye, and C4.5 were applied for classification. Also, Eclipse dataset was used for
prediction. The operational output of the model was achieved using some evaluation metrics
such as precision, accuracy, recall, classification time, and F1 score.

The recorded results with HSA revealed that the ANN algorithm achieved the lowest
classification time of 24.09s in the Eclipse Dataset which shows that the predictive rate of
ANN outperformed other classifiers used for defect classification. The highest accuracy of
86.44% was obtained in SVM which shows that KNN outperformed other learning
algorithms used for prediction in terms of correctness.

Based on the output of KNN with harmony search in the SDP, it is therefore recommended
for model development.

Keywords: Software Defeat, Defect Prediction, Dimensionality Reduction, Feature
Selection, Misclassification

Word Count: 279
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