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Abstract

The presence of code smells indicates problems in the code's structure
and poor design, which reduces maintainability and development, and
increases the likelithood of future failures. Therefore, early detection of
smells improves software quality and reduces future problems. Recently,
Machine Learning (ML) and Deep Learning (DL) techniques have offered
automatic code smell detection capabilities that operate more effectively by
discovering complex patterns, ensuring more accurate results, and
decreasing developers reliance on manual code review.

The main aim of this thesis is to highlight one of the contributions of
software engineering, detecting code smells to improve software quality, by
designing and implementing a tool that detects five types of code smells such
as, Long Method (LM), Feature Envy (FE), Data Class (DC), Large Class
(LC), and God Class (GC). In the beginning, a comprehensive study of
related work was conducted to understand the code smells and find out their
specifications, including specifying the most common strategies and
techniques used in this field. Secondly, this thesis specifies and applies a
dataset that has been collected from Zenodo's source projects in Comma-
Separated Values (CSV) format. Moreover, the Python language has been
used to achieve all the detection. The tool has been adopted on a deep hybrid
model consisting of a Stacked Autoencoder (SAE), Convolution Neural
Network (CNN), and Long Short-Term Memory (LSTM). Therefore, the
hybrid model performance has been compared with six ML techniques, such
as K-Nearest Neighbor (KNN), eXtreme Gradient Boosting (XGBoost),
Support Vector Machine (SVM), Stochastic Gradient Descent (SGD),
Decision Tree (DT), and Logistic Regression (LR), as well as two DL
techniques, like CNN with LSTM. Training the hybrid model was performed
with 80% of the dataset, and after that, the model was judged for accuracy
with the remaining 20%. The hybrid model achieved the highest accuracy of
all the individual techniques it was compared to, achieving Long Method
accuracy of 99.41%, Feature Envy accuracy of 85.62%, Data Class accuracy
of 99.41%, Large Class accuracy of 99.01%, and God Class accuracy of
98.81%. Last but not least, this tool can support developers in improving
their work and experiments, including refactoring and enhancing the quality
of the code source by providing improvement suggestions.
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