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As one of the earliest publications on runtime
reconfiguration of FPGAs, this paper lays the
groundwork for a large body of research to follow.
The authors present an analysis of device architecture and application design patterns directed at
improving FPGA efficiency.
Prior to this paper, many researchers had been fascinated by the idea of runtime reconfiguration,
and some had even built systems demonstrating applications using dynamic reconfiguration on
commercial FPGAs. A notable example is the work by Chris Jones, et. al, on "Issues in Wireless
Video Coding using Run-time-reconfigurable FPGAs." However, except for a few ad hoc ideas,
there was no clear understanding of the important design patterns necessary to exploit runtime
reconfiguration; nor was there a clear understanding of the costs and benefits, or even the metrics
to quantify them.
DeHon was an early thinker along these lines and had already introduced the concept of a
dynamically reconfigurable device as part of his graduate research at MIT. In this paper, he
introduces a set of useful design patterns and shows how they, along with a dynamically
reconfigurable device, leads to an area efficiency advantage. He does this in a rigorous manner
by introducing metrics and modeling of device and application characteristics. While these
contributions are significant in their own right, this paper was inspiring to others in more general
ways. It is an early example of how to bring quantitative analysis to understanding the costs and
benefits of architectural and system level mechanisms in the context of reconfigurable devices.
Furthermore, with DeHon's bold vision of a new type of device—fundamentally different from
commercial arrays, with their significantly limited configuration bandwidth—DeHon sets an
example of innovative thinking at the micro-architecture level. This was a much-needed
example in a research community often content to work within the limitations of commercially
available devices, which are optimized for different application objectives.
This paper has had a lasting effect in several ways: it set the standard of quantitative analysis in
reconfigurable computing and it inspired a generation of researchers to explore means and
applications for runtime reconfiguration. The basic architectural and application partitioning
ideas have been implemented by numerous researchers and in start-up companies, including the
commercially successful Tabula family of 3D Programmable Logic Devices.
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