Transforming SES To DEVS

In its original, and most expressive, interpretation a System Entity Structure specifies a family of hierarchical, modular simulation models, each of which corresponds to a complete pruning of the SES. Thus, the SES formalism can be viewed as an ontology with the set of all simulation models as its domain of discourse. The mapping from SES to the Systems formalism, particularly to the DEVS formalism Simulation models include both static and dynamic elements, and we can view the interpretations of the SES discussed up to now as restricting models to their static elements only.

Table 1 summarizes the mapping of SES elements to simulation model elements. 

	SES element
	Maps to

	entity
	component in a composite model

	aspect
	decomposition of a composite model into components corresponding to the aspect’s children

	multiAspect
	decomposition of a composite model into components, each of which is  derived from the aspect’s single child entity

	coupling of an aspect
	specifies the routing paths for information flow among the components corresponding to the aspect’s children

	specialization
	a family of alternative “plug-ins” for a component corresponding to the parent entity  

	variables of an entity
	variables, including state variables and parameters, of the component corresponding to the entity


Table 1   Mapping SES elements to simulation model elements

This mapping is illustrated in the figures that follow. 

Figure 1 illustrates how an aspect is interpreted as a recipe for constructing a composite model. The components of the composite model correspond to the entity children of the aspect. A coupling slot is associated with the aspect which specifies the routing paths for information flow among the components corresponding to the aspect’s children. In the DEVS interpretation, these paths are specified as connections of input and output ports and the composite is called a coupled model. The construction is hierarchical and modular as enabled by a proof of closure under coupling.  As illustrated, if an entity of an [image: image1.wmf]aspect
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aspect itself has an aspect, this leads to replacing the corresponding component with the composite model specified by the second aspect. 

Figure 1. Mapping aspects to composite models
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The mapping of a multiAspect is illustrated in Figure 2. The mapping is similar to that for an aspect except that all components correspond to the entities generated by multiAspect’s generating entity.

Figure 2 Mapping multiAspects to composite models

The entities of a specialization provide a family of alternatives for a component corresponding to the parent entity. As depicted in Figure 3, each of the entities of a specialization map to a component that can be plugged into the slot of the parent entity of the specialization.

Figure 3 Mapping specializations to models
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Figure 4 portrays the meaning of more than one aspect under the same entity. These aspects offer alternative decompositions that can be employed to construct a composite model corresponding to the parent entity. 

Figure 4.  Interpreting multiple aspects as alternative decompositions
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