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Abstract

Maintenance is an iterative stage in the software development life cycle that
includes adding new features, deleting unwanted features, correcting the error, and
adapting to the new state. The maintenance stage is often one of the most
expensive and time-consuming stages. Software quality aims to develop
methodologies for producing high-quality software at lower costs and to ensure
that the product meets the user's expectations and requirements. Software
maintainability is one of the quality characteristics that determines the course on
which these modifications can be to give better results.

In this thesis, the data set for predicting the maintainability was generated, and
the data set was also used and then the tool was built to predict the maintainability
using the algorithms (Decision Tree-(DT)), Random Forest-(RF)), regression
Logistic Regression-(LR)), K-Nearest Neighbor-(KNN)), Support Vector
Machine-(SVM)), Naive Bayes-(NB)), were performed. A series of pre-treatments
for the used and generated data sets, which include data cleaning, data
normalization using the (Min-Max Normalization) technique, balancing the data
using random oversampling, 60% for the minority class of the used data set, and
30% for the minority class for the generated data set, Extract features using Harris
Hawks Optimization Algorithm and apply them to the used dataset only.

The parameters were tuned using the Grid Search method to improve the
performance of the machine learning algorithms. This approach has proven
effective in identifying the best parameters for each algorithm. After that, the
algorithms were applied and a set of performance metrics were used (Accuracy,
Recall rate, Precision, F1-Score, Confusion Metrics), Receiver operating
characteristic curve characteristic curve — (ROC)), to evaluate the performance of
the algorithms. In the data set used, it was found that the random forest algorithm
is the best algorithm used in the prediction process, as it obtained an accuracy of
99%, while both the decision tree and the nearest neighbor algorithms achieved an
accuracy of up to 96% which was slightly lower than the random forest algorithm,
the logistic regression algorithm achieved an accuracy of 84%, while the support



vector machine algorithm achieved an accuracy of 93%. The simple Bayes
algorithm was less accurate and amounted to 84%, and in the generated data set
also the random forest algorithm was the best algorithm used in the prediction
process with an accuracy of 99%, while the decision tree algorithm achieved an
accuracy of 98% and the nearest neighbor algorithm achieved an accuracy of 98%
which It was close to the accuracy of the random forest, and the logistic regression
algorithm achieved an accuracy of 70%, while the support vector machine
algorithm achieved an accuracy of 95%, and the simple Bayes algorithm was the
least accurate and reached 66%.



