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Code Smells Detection Using Ensemble Feature Selection
Methods and Wrapper Techniques Based on Neural Network
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Abstract

Software code refactoring is one of the effective methods to enhance software quality, which has a direct
relationship with the code smells of the software. Code smell is a superficial symptom that may indicate a deeper
problem in the application. Code smell hinders the path of maintenance, development and evolution of the program.
Advanced defense is a set of technologies and systems designed to counter modern and advanced security threats. It
encompasses a set of measures such as secure design, the use of appropriate architectural patterns, and avoiding
unnecessary complexities in software code. Most studies have utilized open-source software in the Java
programming language, whereas newer and more modern software projects tend to lean towards Python. Therefore,
in this paper, a neural network-based approach with a new feature selection method including the use of ensemble
feature selection methods and wrapper techniques, has been presented to predict software code smells in the Python
programming language. The code smells mentioned in the software include long method, long parameter list, large
class, long base class list and long scope chaining. Also, the genetic algorithm and the gray wolf optimizer are the
desired wrapper techniques, and information gain, information gain ratio and chi-square are the three algorithms
used in the ensemble feature selection. The final and main goal of this paper, which is to improve software quality
by early prediction of code smells using a desirable feature selection method in the source code of the program with
Python language, has been realized with the help of the proposed method and performance improvement of Y to v
percent has been obtained.

Keywords: Software engineering, Software quality improvement, Code smell, Classification, Neural network,
Feature selection.
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. Fisher 'S Exact Test
. Pearson Correlation
. Fast Correlation-Based Filter

. Randomized Hill Climbing
. Random Forest (RF)
. Lasso (L") or Elastic Net Regression
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. Minimal-Redundancy-Maximal-Relevance
. Sequential Forward and Backward Selection
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1- Randomly Initlalize the population of the grey wolves X, (1«1,2...n)

2 Initialize o, A and (

3. Calculate the Nitness value of every grey woll
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5 while termination condition not satistied do
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o end while
10: Return best solution
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