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A method to detection code smells with Stacking Ensemble Learning
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Abstract

With the expansion of the use of information technology in all areas of human life, the production of high-quality
software has become more important than ever. There are various factors that reduce the quality of produced
software. One of these factors is the presence of messy code or code smells. They are structural defects in software
programs that often arise due to incorrect implementation of software engineering processes or lack of sufficient
experience of software developers. To solve this problem, it is necessary to identify them and then fix them by
refactoring the program. For this purpose, the use of appropriate and accurate methods and techniques in the field
of identifying messy codes is of particular importance. The use of machine learning techniques and algorithms is
one of the proposed and widely used solutions for identifying such codes. Therefore, in this article, a solution to
improve the accuracy of identifying messy codes including; The Feature Envy, Long Method, data class, Large
Class, Long Parameter List and Switch Statements are presented using a combination of ensemble feature selection
and stacking ensemble learning techniques. The final results from various experiments show a maximum
performance of 99% in the accuracy benchmark for some code smells.

Keywords: Code smells, Machine learning, Ensemble learning, Stacking technique, Ensemble feature selection.
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' Code smells

? Ensemble feature selection
® Stacking ensemble learning
* Feature envy

* Long method

®Large class (LG)

’ Data class (DC)

% Long parameters list (LPL)
? Switch statements (SS)
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¢ Random Forest (RF)
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! Decision Tree (DT)

% k-Nearest Neighbors (kNN)

3 Support Vector Machine (SVM)
* Voting ensemble learning

3 Hybrid feature selection
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% Ensemble Learning
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! MultiLayer Perceptron (MLP)
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8 Step-Forward Selection (SFS)
? Recursive Feature Elimination with Cross-Validation (RFECV)
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! Linear Discriminant Analysis (LDA)
% Gaussian Process (GP)

3 Feature selection

* Filter feature selection

* Wrapper feature selection

® Embedded feature selection

7 Recursive Feature Elimination (RFE)
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! Missing value management by mean imputation
% Min-max scaler algorithm
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