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Innovative Claims and Technical Description (A and G)


1)The WAVE adaptive networking environment will be integrated with an existing (but evolving) Java environment TANGOSIM supporting both collaboration and distributed simulation. This is implemented by generalizing the session manager of a Java collaborative system (such as the less powerful Habanero) to an event driven simulation engine. We will use the WAVE-TANGOSIM system to demonstrate an adaptive C2 application based on one originally developed for Rome Laboratory in a static network environment. In this C2 application, videoconferencing and a Web technology based Geographical Information System (GIS) will adapt the video resolution (based on an existing H263 codec) and image (map overlay) compression level (existing wavelet system) to available compute and network performance. The C2 application will be entirely built using Web technologies (Java, VRML and C++ plug-ins) that we expect to be pervasively used in a broad range of devices from future Personal Digital Assistants to high-end graphics workstations. 


The C2 application will demonstrate how commanders and distributed warriors in the field with heterogeneous adaptive network interconnection, can send and receive information with adaptivity exposed at application and network layer. Services illustrated in this application include video and image compression, data fusion, world wide information systems and the planning. We will develop an enhanced script for the C2 application to illustrate the key adaptive scaling features of this proposal.





2)Iterative distributed algorithms are the essential basis of future high confidence network and compute environments. However we know from other such iterative problems, that hierarchical multiresolution approaches offer substantial advantages over basic local iteration. These hierarchical methods combine iteration with cycling through the system viewed at different granularities with a coarse view initializing iteration at a finer resolution. This is successfully illustrated by the pyramid schemes in image processing and the multigrid approach to iterative partial differential solution. The methods allow information to travel through the full network much faster (logarithmic time). We will develop such an hierarchical approach MULTINET to the combined application and network management problem. This will use successful de
