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In this thesis, we propose three approaches for maintenance tasks in model-based 
systems. We identified to main challenges related to the tasks performed 
throughout maintenance tasks: (1) Dynamic feature Localization in Models, and 
(2) Bug Localization in Models.  To cope with the first challenge, we present DFL, 
an approach that leverages de use of models at runtime traces to perform dynamic 
feature localization. To cope with the second challenge, we present BLiMEA and 
EBRo, two approaches that use evolutionary algorithms to perform bug 
localization in design time and in runtime models. 
 
The companies that have adopted the Model Driven Engineering (MDE) paradigm 
has the advantages of working in a high level of abstraction. Compared to working 
at the code level, the models provide the advantage of abstracting the 
implementation details. Nevertheless, source-code-based systems have a large 
number of approaches to perform maintenance activities, while in the case of 
model-based systems, recent surveys in feature and bug localization do not identify 
any. The main goal of this thesis is to contribute to changing that. 
 
We evaluated our approaches in two real-world industrial case studies: BSH, the 
leading manufacturer of home appliances in Europe, and CAF, a worldwide leading 
company that manufactures rolling stock, and in an artificial case study, the Smart 
Hotel. The results of our approaches outperform the baselines that are the 
approaches used by our industrial partners for feature and bug localization.  
 
This work suggests that the approaches presented in this thesis outperform the 
current approaches used by the industry that were studied. Specifically, we realize 
that the models at runtime traces provides useful information that influences the 
results of feature localization. In addition, the combination of information retrieval 
and the defect localization principle leads to a significant improvement when it is 
applied for bug localization in models. Furthermore, the study of the 
reconfiguration of models at runtime helps to locate bugs. Finally, our results show 
that our approaches can be applied in real world environments, such as BSH and 
CAF. 


