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ABSTRACT

With advances in reconfigurable hardware, especially field-
programmable gate arrays (FPGAs), it has become pos-
sible to use reconfigurable hardware to accelerate com-
plex applications, such as those in scientific computing.
There has been a resulting development of reconfigurable
computers—computers which have both general purpose pro-
cessors and reconfigurable hardware, as well as memory and
high-performance interconnection networks. Oftentimes, re-
configurable hardware can provide fantastic speed-ups for
kernels in a scientific application but when the kernels are
integrated back into the complete application, the overall
speed-up is not very impressive. To address this problem,
we have developed a simple performance model for recon-
figurable computers to facilitate the accurate evaluation of
whether or not the speed-up that will be achieved by imple-
menting an application on a reconfigurable computer justi-
fies the implementation effort and cost. The proposed per-
formance model captures the main features of reconfigurable
computers: one or more general purpose processors; recon-
figurable hardware for acceleration; memory, spread over
multiple banks, that is local to the reconfigurable hardware;
and limited bandwidth between the general purpose proces-
sors and the reconfigurable hardware. It also captures issues
of concern for using the reconfigurable hardware, such as
the relationship between off-chip memory and the amount
of parallelism in a design. We have used the model to pre-
dict the performance of an implementation of a molecular
dynamics simulation on an SRC 6e MAPstation. The error
between the predicted performance and the actual perfor-
mance is only 3.5%.
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