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Abstract

A method is proposed for evaluating a range of Systems of Systems (SoS) meta-architecture alternatives.
SoS are created by combining existing, fully functioning Systems, possibly with minor functional changes
but generally by using the Systems collaborating (interfacing) in new ways, to achieve a new capability
not available from the Systems alone. A binary meta-architecture encompasses how all possible subsets of
Systems and their mutual interfaces could be combined to create a SoS.

The quality of a proposed architecture, however determined, is normally simplified to linguistic terms
such as unacceptable, marginal, or excellent. These terms are normally mapped onto consensus intervals
of performance, cost, or other attributes such as “ease of use,” “mission effectiveness,” or “affordability”
over life cycle. This approach lends itself strongly to fuzzy logic methods for combining evaluations in
several attribute areas to an overall SoS evaluation. If an architecture can be evaluated, that can be used
as the fitness function in a genetic algorithm to find the best, or at least very good, architectures for the
SoS.

The method shows how to identify the fuzzy concepts and establish rule sets to produce an overall SoS
evaluation for any set of participating individual Systems and interfaces within the meta-architecture. A
genetic algorithm is then used to find better SoS among the many possible arrangements. An application
of the method is discussed within the framework of developing and evaluating a hypothetical Intelligence,
Surveillance and Reconnaissance (ISR) SoS capability.
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