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* adapted from: J.T. Pollock, R. Hodgson, “Adaptive Information”, Wiley

-

Interscience, 2004

NOT Polar Opposites!

reusability

composability

flexibility

1

fit

-

to

-

purpose

responsiveness

SPECTRUM of INTERACTION MODES

The System of Systems (SoS) concept describes a federation of disparate systems interconnected to achieve a specific goal that is not explicitly achieved by any one of the component systems [DIM07,DIM06]. A defining attribute of an SoS that critically differentiates it from a single monolithic system is the  partial integration and interoperability among the constituent disparate systems  [SAG07, MOR04, SAG01]   Interoperation and integration can be viewed along a continuum of interaction modes as illustrated in Figure 1
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The kill chain, a military concept for the work-flow involved in finding, targeting and shooting at an objective, demonstrates that within the full gamut of systems operations, interoperation and integration modes for component interactions can co-exist (Figure 2).   Early activities in the chain are characterized  by larger field of view and have more information-centric functions than do later activities. They need the loose coupling and flexibility of interoperation. Later activities are more action-centric requiring the tight coupling and responsiveness of integrated components. M&S can play a role in helping to address these problems. Systems theory, especially as formulated by Wymore [WAY92, WAY62], provides a conceptual basis for formulating the concepts of SoS. Systems are viewed as components to be coupled together to form a higher level system, the SoS. The DEVS formalism based on Systems theory provides a computational framework and tool set to [image: image3.wmf]syntactic
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support formulation of SoS concepts in a rigorous and computationally effective manner. Levels of interoperability of components within SoS have been identified using linguistic concepts to characterize the effectiveness of information exchange as illustrated in Figure 3. The interoperability levels also apply to federation of models or simulation components in distributed simulation.
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		Linguistic Level of
Information Exchange		A System of Systems interoperates at this level if :

		Pragmatic – how information in messages is used		The receiver re-acts to the message in a manner that the sender intends (assuming non-hostility in the collaboration). 

		Semantic – shared understanding of meaning of messages		The receiver assigns the same meaning as the sender did to the message.

		Syntactic –common rules governing composition and transmitting of messages		The consumer is able to receive and parse the sender’s message
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Interoperation vs Integration*

Interoperation of systems

		participants remain autonomous and independent

		loosely coupled

		interaction rules are soft coded and encapsulated

		local data vocabularies and ontologies for interpretation persist

		share information via mediation

		asynchronous data transfer



Integration of systems

		participants are assimilated into whole, losing autonomy and independence

		tightly coupled

		interaction rules are hard coded and co-dependent

		global data vocabulary and ontology for interpretation adopted

		share information conforming to strict standards 

		synchronous data transfer



* adapted from: J.T. Pollock, R. Hodgson, “Adaptive Information”, Wiley-Interscience, 2004
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