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Abstract

In this talk 1 will discuss the research and technology trusts fostered by the NSF Next Generation
Software (NGS) Program. The program focuses in two systems software areas. One is on the
development of Performance Engineering Technology for the Design, Management and Control of
Computing Systems. The other seeks to create a new system software architecture and technology for the
development and runtime support of complex applications executing on complex computing platforms,
such as Computationd Grids Platforms encompassing heterogeneous networked platforms including
petaflop (Grids-in-a-Box) platforms and embedded sensor systems.

A computing system consists of several architectura layers — the application layer, the system software,
processing nodes, grid platform architecture, and interconnect layers; the ideas presented here are aimed
to lead to software systems that take into account the interrelation among these layers in affecting the
behavior of a system.

The performance engineering thrust of the program pertains development of novel multilevel methods
and tools, and performance frameworks for combing such methods and tools for a particular analysis or
view of the system, it's components and layers. The power of these new methods will enable ability to
analyze behavior of existing systems, as well as enable prediction of the behavior of future systems, thus
affecting their design cycle.

The thrust for a new system software technology includes new directions in compiling technology and
application composition technology. In the integrated compiling system technology fostered by the
Program, part of the compiler is embedded into the run-time and dynamicaly interacts with: 1) the
underlying (distributed) operating systems' resource managers to determine and request resources, 2) the
performance modeling frameworks to optimize the mapping and partition of the gpplication; and 3) the
gpplication library components and knowledge-based systems to dynamically select the appropriate
application components (algorithms) depending on problem sze and on the underlying complex
computing platforms architecture.

The tak will also provide examples of research funded under the NGS Program.
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