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Abstract

Software requirements classification is one of the most important
challenges in the software life cycle, which helps software designers analyze
software requirements and develop basic project specifications and avoid
errors. These requirements may lead to the success or failure of the project, or
even threaten the security of users. Therefore, the software classification
process plays a crucial role in the success of the project and validating the
most important user needs.

This thesis aims to classify software requirements based on machine
learning algorithms. A dataset containing software requirements features
related to functional and non-functional requirements types was used. The
data was preprocessed, including first cleaning the data from columns that do
not affect the classification process, then text processing, since the dataset is
a text set by deleting redundant text segments such as (ing, an), then deleting
words consisting of two letters. To make the data suitable as input data to
machine learning algorithms, two techniques were adopted to convert text to
numbers: the first is Bag of Words (BoW) and the other is Term Frequency-
Inverse Document Frequency (TF-IDF), where the first converts text to
integers and the other converts it to relative numbers. Then, the properties
were extracted based on the statistical technique of Analysis of Variance
(ANOVA) so that the data becomes ready as inputs to machine learning
algorithms. Five algorithms were adopted in this thesis: Logistic Regression,
Support Vector Machine, and Adaptive Boosting Algorithm. The packing
algorithm and the stacking algorithm.

The above algorithms were applied and the approved performance
measures were used, namely accuracy, precision, recall and (F1) measure to
evaluate the performance of these algorithms. The results showed that the best
algorithm 1s the stacking algorithm with an accuracy of (0.95). It is also noted
that adopting the inverse term frequency technique achieved better results
than the bag of words technique in general and in most of the algorithms used,
as the stacking algorithm reached (0.95) accuracy, (0.95) precision, (0.94)
recall rate, and (0.94) F1 score, which is one of the best results compared to
the research that used the same database but did not reach good results.



