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Abstract. Multi-objective optimization with metaheuristics is an active
and popular research field which is supported by the availability of
software frameworks providing algorithms, benchmark problems, qual-
ity indicators and other related components. Most of these tools follow a
monolithic architecture that frequently leads to a lack of flexibility when
a user intends to add new features to the included algorithms. In this
paper, we explore a different approach by designing a component-based
architecture for a multi-objective optimization framework based on the
observer pattern. In this architecture, most of the algorithmic compo-
nents are observable entities that naturally allows to register a number
of observers. This way, a metaheuristic is composed of a set of observable
and observer elements, which can be easily extended without requiring
to modify the algorithm. We have developed a prototype of this archi-
tecture and implemented the NSGA-II evolutionary algorithm on top of
it as a case study. Our analysis confirms the improvement of flexibility
using this architecture, pointing out the requirements it imposes and how
performance is affected when adopting it.

Keywords: Multi-objective optimization - Metaheuristics
Software framework - Software architecture - Observer pattern

1 Introduction

Most of real-world optimization problems can be formulated as minimizing or
maximizing two or more conflicting functions simultaneously, so the result of
optimizing them is not a unique solution but a set of trade-off solutions known
as Pareto optimal set. In practice, obtaining this set is frequently unfeasible, so
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