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Abstract

Software reliability is extremely important in the world of software
development, as unreliable software can cause major problems affecting users,
financial losses, and loss of reputation for companies. Deep learning plays a
major role in improving software reliability, as it can be used to improve
software quality and provide accurate prediction models about software
performance, which enhances the stability and security of systems and reduces
potential problems in software development.

In this thesis, three main models were used, namely the Back Propagation
Neural Network (BPNN), the Recurrent Neural Network (RNN), and the Long
Short-Term Memory (LSTM) network, in the field of data processing and
feature selection. Statistical methods such as the Chi-square method, the
Regression Coefficient method, and intelligence methods, namely the Particle
Swarm Optimization (PSO) and Whale Optimization Algorithm (WOA)
methods in selecting features. Six data sets were also used in this work. The
results showed that PSO and WOA techniques showed significant superiority
over traditional statistical methods in feature selection. The LSTM algorithm
also showed the highest performance among the three algorithms used. This
indicates the effectiveness of using deep learning techniques in improving
software reliability prediction.

Accuracy, Precision, Recall, and F1-Score metrics were used to evaluate
the approved network models. In light of the analysis, the highest results were
obtained using the intelligent WOA technique with the LSTM model, as the
metrics values reached 100% with the total data used.

Accuracy reached 97% for the first data set, DS1, and for all networks
before and after feature selection using statistical methods and PSO, while when
using the WOA technique, it reached 100%.

The value was 80% for the second data set, DS2, and for all networks
before selecting the features, and after selecting the features using the Chi-
square technique, it was 82%, while the regression coefficient ranged between
81-82%, and with the PSO technique it ranged between 96-99%, but when using
WOA it reached 100 %.

The accuracy of all networks in the third data set DS3 before and after
selecting features using statistical methods and PSO was 99%, and when using
WOA it ranged between 99-100%.



In the fourth data set, DS4, the accuracy of all Networks before and after
selecting features using statistical and intelligence methods was 99%.

In the fifth data set, DS5, the accuracy of all Networks before selecting
features ranged between 82-84%, and when selecting features using Chi-square
and the regression coefficient, it ranged between 86-87%, while using the PSO
technique it was between 91-99%, and when using WOA it reached 100%.

For the sixth data set DS6, the accuracy of all networks before selecting
features ranged between 78-77%, and when selecting features using Chi-square
it ranged between 89-90%, and with the regression coefficient it ranged from
84%, while when using PSO it ranged from 90%, and with the WOA technique
it ranged Between 98-100%.

After using feature selection techniques using statistical techniques and
intelligent techniques, it was noted that the intelligent techniques were trained
with a smaller number of epochs than the statistical techniques, and this gives
evidence of their superiority over the statistical techniques.

WOA technology is very effective, as it is noted that feature selection using
WOA technology led to excellent performance, as all metrics of precision,
recall, and F1 Score reached 1,000, which indicates the ability of this technology
to select features effectively.



