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b. Description of progress made against milestones during the period:

This project addresses the challenge of creating dynamic, domain architectures for creating model-based autonomous air and space vehicles that robustly achieve elaborate missions within uncertain and hostile environments.  We are developing a model-based autonomous software capability that achieves this robustness by reasoning through system models during runtime, to fluidly coordinate the varied functions and subsystems of the vehicle.  While the executing software must be highly reactive, it still will be able to present a view of its execution in terms of goals, plans, invariants and the like.  These will be monitored at runtime and the failure to achieve expected results will trigger diagnosis, reconfiguration and recovery.  In order to maintain flexibility, the system will always possess a variety of strategies and plans for achieving its goals.  It attempts to achieve its goals by selecting that strategy and plan that it believes to be best suited to the task.  The system monitors its progress and changes its plan and strategy if appropriate progress is not being made.

During the first six months of this project we initiated staffing of the effort, and planned the initial architecture for the task.  This architecture implements the above approach through the development of two major capabilities:

First, we are designing and developing a new generation of model-based reactive executives to execute the control loops.  These will be capable of characterizing the state of the system and planning actions to make the system's state be consistent with externally imposed goals and constraints.  To do this the executive must be capable of model-based reasoning at reactive time-frames.

Second, we are developing a new form of model-based software framework as an extension to our work on dynamic domain architectures (DDA).  These frameworks capture and structure both the code and the models for a functional domain of embedded systems and present a goal-directed model of the software components to other frameworks.  Programming in DDA frameworks is facilitated by extending a powerful dynamic programming language with compositional, model-based capabilities.  Such an extended language will allow the behaviors and interactions between subsystems of intelligent vehicles to be easily specified at a commonsense level.  A Framework Developers Toolkit is being developed that generates the code necessary to couple multiple DDA frameworks to one another and to the reactive model-based executives.

In addition, during the first period we began development of the deductive core for the model-based executive.  The deductive core is essential for achieving fast response time, while reasoning on-line from models.  The deductive core, called OPSAT, performs a best first enumeration of observed or controlled states, using a novel, conflict-directed A* search algorithm to prune inconsistent or unlikely search states.
c. Results, positive or negative obtained related to previously-identified problem areas with conclusions and recommendations:
No previously identified problem areas exist.

d. Any significant changes to the contractor’s organization or method of operation, to the project management network, or to the milestone chart:

None

e. Problem areas affecting technical or scheduling elements, with background and any recommendations for solutions beyond the scope of the contract:
none.

f. Problem areas affecting cost elements, with background and any recommendations for solutions beyond the scope of the contract:
none.










