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Summary. Systematic and (semi-)automated mechanisms that help software archi-
tects during the decision-making process are required. Architectural patterns are 
one of the most important features of software applications, but the same pattern 
can be implemented in different ways, leaving to results of different quality. When 
an application requires to evolve, knowledge extracted from similar applications is 
useful for driving decisions, since quality pattern implementations can be repro-
duced in similar applications to improve specific quality attributes. Therefore, 
clustering methods are especially suitable for classifying similar pattern implemen-
tations. In this paper, we apply a novel unsupervised clustering technique, based 
on the well-known artificial neural network model Self-Organizing Maps (SOM), 
to classify Model-View-Controller (MVC) pattern from a quality point of view. 
Software quality is analyzed by 24 metrics organized into the categories of 
Count/Size, Maintainability, Duplications, Complexity, and Design Quality. To that 
end, this work performs an exploratory study by conducting two analyses with a da-
taset of 87 Java MVC applications characterized by the 24 metrics and two attributes 
that describe the technology dimension of the application. The stated findings pro-
vide a knowledge base that can help in the decision-making process for the architec-
ture of Java MVC applications. Specifically, the result is twofold: the identification 
of the quality features that establish the similarity of MVC applications without 
software architect bias, and the classification of the MVC applications by means of 
Self-Organizing Maps based on quality metrics. In addition to this main result, this 
work also provides a classification study of MVC Java applications and the SPEM 
formalized process for conducting exploratory analysis that aim to cluster applica-
tions using the SOM unsupervised neural network model. Moreover, this process is 
extended offering a detailed data collection method to avoid bias, which is also for-
malized with SPEM.  
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