e Scientific Journal of Electronic & Cyber Defense Q

Electronic and Cyber
Defense

Vol. 12, No. 1, Spring 2024, Serial No. 45 U4

Imam Hossein
Comprehens

ISSN: 2322-4347 , E-ISSN: 2980-8979

Improving the accuracy of code smell identification using the gray wolf
algorithm based on machine learning techniques and majority voting
A.Karimi , M.R.Khosravi Farsani,

* Assistant professor , Imam Hossein University, Tehran, Iran

(Received: 2023/03/03, Revised: 2024/04/11, Accepted: 2024/05/11, Published: 2024/06/02)

DOR: https:/dorl.net/dor/20.1001.1.23224347.1403.12.1.9.7

ABSTRACT

A code smell refers to the problems and weaknesses in the sofiware. Sometimes code smells are caused by poor
design and programming style. The presence of code smell may slow down processing, reduce code quality, increase
the risk of program crashes and software errors. Code smell detection is a major challenge in the field of program-
ming and it shows that code smell detection is a complex problem and its identification and solution requires suitable
and adaptable methods and algorithms. Detecting code smell improves the quality and provides the ability to develop
and modify the code and prevents the occurrence of problems and errors in the future. To identify and fix code smells,
researchers have used feature selection and machine learning algorithms. In this article, the gray wolf meta-heuristic
algorithm is used to select useful and non-additive features from among the many features of the software. Choosing
relevant and appropriate features makes the model simpler, improves accuracy and reduces its training time. To iden-
tify and classify code smells, a combination of three nearest neighbor algorithms, decision tree and support vector
machine have been used. The final result of the classification is determined based on the majority voting mechanism.
The use of the combination of three machine learning algorithms and the use of the majority voting mechanism is the
innovation of this article. In order to evaluate the proposed method, the Fontana data set, which includes long meth-
od, feature Envy, God class and data class code smells, has been used. The evaluation results of the proposed method
are 95, 93.5, 93 and 98.5% based on the accuracy criteria, respectively, which show better performance than the

stand-alone support vector machine methods with different kernels, nearest neighbor, decision tree, etc.
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ing.
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