M&S Enterprise


To see how the concepts, theories, and tools associated with DEVS support  practical  modeling and simulation, it helps to get an overall perspective of what are the various activities involved in the M&S enterprise. We use a  UML construct, the use case diagram, to depict the various interconnected actors and activities that are involved in this enterprise. Use cases are represented by ovals that connect to at least one actor (stick figure) and to other use cases through “includes” relations, shown as dotted arrows.  For example, a sensor (actor) collects data (use case) which includes storage of data (use case). A memory actor stores and retrieves models which include storage and retrieval (respectively) of data. Constructing models includes retrieving stored data within an experimental frame. Validating models includes retrieving models from memory as components and simulating the composite model to generate data within an experimental frame. The emulator-simulator actor does the simulating to execute the model so that its generated behavior can be matched against the stored data in the experimental frame. The objectives of the human modeler drive the model evaluator and hence the choice of experimental frames to consider as well as models to validate. Models can be used in (at least) two time frames to support taking action in the real world. In the long term, they support planning of actions to be taken in the future In the short term, models support decision making, command and control in real-time of previously planned actions. 
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Figure 1: UML Use Case Formulation of the Overall M&S Enterprise 

Considering the actors involved as components, the M&S enterprise can be conceptualized as a system of systems with its continuum of modes between interoperation and integration.  At the extreme of full integration is the adoption of a universally accepted integrated development and testing methodology. Interoperation among more loosely federated M&S people and organizations can be characterized within the framework of  levels of syntactic, semantic, and pragmatic interoperability
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