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                    Abstract
This paper performs an unprecedented comparative study of Metaheuristic optimization frameworks. As criteria for comparison a set of 271 features grouped in 30 characteristics and 6 areas has been selected. These features include the different metaheuristic techniques covered, mechanisms for solution encoding, constraint handling, neighborhood specification, hybridization, parallel and distributed computation, software engineering best practices, documentation and user interface, etc. A metric has been defined for each feature so that the scores obtained by a framework are averaged within each group of features, leading to a final average score for each framework. Out of 33 frameworks ten have been selected from the literature using well-defined filtering criteria, and the results of the comparison are analyzed with the aim of identifying improvement areas and gaps in specific frameworks and the whole set. Generally speaking, a significant lack of support has been found for hyper-heuristics, and parallel and distributed computing capabilities. It is also desirable to have a wider implementation of some Software Engineering best practices. Finally, a wider support for some metaheuristics and hybridization capabilities is needed.
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                    Notes
	The strategy pattern is a particular software design pattern, whereby algorithms can be selected at runtime. This pattern is useful for situations where it is necessary to dynamically swap the algorithms used in an application. The strategy pattern is intended to provide a means to define a family of algorithms, encapsulate each one as an object and make them interchangeable Gamma et al. (1994).


	Various techniques to adapt metaheuristics to constrained problems have been proposed in literature (c.f. Michalewicz and Fogel (2004) for instance). However, most of these approaches require ad hoc implementation of the techniques depending on the problem and type of constraints to handle; consequently, it is difficult to integrate those proposals into a MOF. Those ad hoc techniques have been omitted in our comparison.
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Appendix: Data tables
Appendix: Data tables
In this section, we provide detailed information about the scores obtained in each characteristic by each framework. Interested readers can obtain more detailed information about assessment on characteristics and features (including comments on problems found on the assessment, penalizations on some features and its underlying reasons and informations sources used to assess it) in http://www.isa.us.es/MOFComparison. Moreover, this spreadsheet can be downloaded and exported to various formats, and it is provided in such a way that user can customize weights of each characteristic, feature and area, allowing the creation of tailored benchmarks more adapted to its specific needs (see Tables 9, 10, 11).
Table 9 Scores for C1–C4 and C6Full size table


                  Table 10 Scores for C5 design. Implementation and licensingFull size table


                  Table 11 Global scoresFull size table
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