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SOFTWARE PRODUCT MAINTAINABILITY PREDICTION  
USING MACHINE LEARNING TECHNIQUES  

 
Abstract: Being one of the important quality characteristics in product quality model, 
maintainability has gained more attention from researchers in software engineering. 
Maintaining software once implemented on the end-user side is laborious and, over its 
lifetime, is most often considerably more expensive than the initial software development. 
The prediction of software maintainability has emerged as an important research topic to 
address industry expectations for reducing costs, in particular, maintenance costs.  
 
Over the last decades, the software engineering community has expressed special 
interest in software product maintainability prediction (SPMP), and researchers and 
practitioners have been working on proposing and identifying a variety of techniques for 
better prediction of software maintainability. Machine Learning (ML) techniques have 
gained more attention in recent years from researchers and were used to test their ability 
to predict maintainability in many empirical studies. However, no specific technique can 
be identified as the best, and there is general agreement on the need to design SPMP 
techniques that are more reliable and robust. Moreover, industry continues to search for 
appropriate ways to help organizations achieve accurate prediction of maintainability.  
 
The main purpose of this thesis is to investigate some ways of improving SPMP ML 
techniques accuracy. To achieve this objective, this thesis aims to: First, provide an up-
to-date and accurate state-of-the-art of SPMP studies published in the literature. Second, 
compare the accuracy of ML techniques in predicting software product maintainability. 
Third, improve the prediction accuracy of software product maintainability ML techniques 
by using parameters settings methods and ensembles techniques both homogenous and 
heterogeneous. Fourth, categorize the metrics used as predictors of SPMP and provide a 
structured way to facilitate their use in building SPMP models.  
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