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Abstract:

The IEEE Distributed Interactive Simulation (DIS) protocol is used for high-fidelity real-time information sharing among simulations
and trainers across the entire international Modeling and Simulation (M&S) community. If archivally saved and replayed, DIS
streams have the potential to become a valuable source of Big Data. The availability of archived prerecorded behavior streams for
replay, adaptation, and analysis can benefit an immense variety of application areas. The computer science principle “a stream is a
stream” indicates that data in motion is equivalent to data at rest. This characteristic can enable powerful capabilities for DIS. This
thesis presents prototypes to demonstrate how various forms of repeatability are key to gaining improved benefits from DIS stream
analysis. Unit testing of DIS behavior streams allows confirmation of both repeatability and correctness when testing all manner of
applications, exercises, simulations, and training sessions. A related use case is automated after-action review (AAR) from recorded
DIS streams. This thesis also shows how a DIS stream is converted into autogenerated code that can animate an X3D Graphics
model. Many obstacles were overcome during this work, and so various best practices are provided. Of note is that unit testing
might even become a contract requirement for incrementally developing and stably maintaining Live Virtual Constructive (LVC) code
bases. Recent progress includes autogeneration of all SISO enumerations as Java classes and development of a complete type-safe
XML Schema for a DIS-XML encoding as well. This progress provides many opportunities for future work including C-DIS and DISv8
activity. Thesis online at https://calhoun.nps.edu/handle/10945/65436
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