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One important aspect of enabling cognitive decision models for real-world collaborative environments is the ability to rapidly develop and deploy effective decision support software in response to new requirements. Decision support software is unique in that it must be closely tied to the decision processes being employed. New situations imply new decision processes in order to adequately use less flexible elements of combat (e.g., weapons and platforms) with maximum effect. Current software engineering research points to generative programming as an important method to achieve such goals. Most generative programming approaches require some form of domain modeling capability. In the Generative Decision Support Architecture (GDSA) project, we are attempting to use cognitive models to create a domain specific language (DSL) for decision support. By mathematically formalizing such models, and using them to describe the aspects of the decision process that can be performed through software agents we will demonstrate that an appropriate DSL can be created from which decision support agents can be generated.

This paper describes the approach being taken, the scenario being used to study the problem, and the constraints being applied. The initial results of mathematically formalizing decision models is presented, showing the relationship between several popular cognitive models and the mathematical formalization of timed colored Petri nets. Next, a description of how the management of critical items of interest can be modeled using the Petri nets as well as the cognitive models is provided. Finally, a first cut at the full architecture description is given and discussed. The research presented is in an early phase, and the results and thinking to date are similarly preliminary.

