
Variability Models for Generating Efficient Configura-
tions of Functional Quality Attributes 

José Miguel Horcas, Mónica Pinto, and Lidia Fuentes 

Universidad de Málaga, CAOSD Group, {horcas,pinto,lff}@lcc.uma.es 

 

Palabras Clave: Energy Efficiency, Energy consumption, Quality Attributes, Performance, 
Sustainability, Software Product Line, Variability 
Lugar de publicación: Information & Software Technology, 2018. Volume 95, pp. 147-164 
Impact factor: 2.627. Posición 16/104 (Q1), en Computer Science, Software Engineering  
DOI: https://doi.org/10.1016/j.infsof.2017.10.018 

Resumen (Abstract).  
Context: Quality attributes play a critical role in the architecture elicitation 
phase. Software Sustainability and energy efficiency is becoming a critical qual-
ity attribute that can be used as a selection criteria to choose from among different 
design or implementation alternatives. Energy efficiency usually competes with 
other non-functional requirements, like for instance, performance.  
 
Objective: This paper presents a process that helps developers to automatically 
generate optimum configurations of functional quality attributes in terms of en-
ergy efficiency and performance. Functional quality attributes refer to the behav-
ioral properties that need to be incorporated inside a software architecture to ful-
fill a particular quality attribute (e.g., encryption and authentication for the secu-
rity quality attribute, logging for the usability quality attribute). 
 
Method: Quality attributes are characterized to identify their design and imple-
mentation variants and how the different configurations influence both energy 
efficiency and performance. A usage model for each characterized quality attrib-
ute is defined. The variability of quality attributes, as well as the energy effi-
ciency and performance experiment results, are represented as a constraint satis-
faction problem with the goal of formally reasoning about it. Then, a configura-
tion of the selected functional quality attributes is automatically generated, which 
is optimum with respect to a selected objective function. 
 
Results: Software developers can improve the energy efficiency and/or perfor-
mance of their applications by using our approach to perform a richer analysis of 
the energy consumption and performance of different alternatives for functional 
quality attributes. We show quantitative values of the benefits of using our ap-
proach and discuss the threats to validity.  
 
Conclusions: The process presented in this paper will help software developers 
to build more energy efficient software, whilst also being aware of how their 
decisions affect other quality attributes, such as performance.  


