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in order to deliver high computational throughputs
through parallelism detection, the data-flow approach has
been demonstrated. While conventional explicit parallel-
ism approaches can sometimes show high performance,
they req uire afocused effort on the part ofthe programmer
in order to understand and describe the parallelism of the
programmed problem. On the other hand, the functional
programming approach allows the implicit detection of
parallelism at runtlme. At the same time, only a fraction of
the programming effort needs to be expended. This shows
that one of the main advantages brought by a data-flow
architecture is its programmability which, intu rn,translates

. into higher performance for a given amount of program-
ming effort. In addition, the approach is completely scal-
able and the configuration of the multiprocessor systems
can be adapted to the size of the application. On the other
hand, the runtime scheduling of instructions imposesover-
head on regular operations and lowers the expectable per-
formance. This expected loss of performance has been
traced to the high level of resolution [small granularity}
which has been adopted by many data-flow projects. in a
signal processing application, the regularity ofthe low level
of processing makes it more appropriate to design a system
with multiple levels of resolution. indeed, we have dem-
onstrated here an architecture with two hierarchy con-
structs. The lowest consists in a layer of vector processors
whilethe highest provides atrue data-flow approach. Future
research will study how multiple layers could even include
systolic arrays as leaf processorsfor dedicated applications.
These would then be included into multiple hierarchy sys-terns.

In summary, it can be said that the data-driven principles
ofexecution are a necessity inthe design 61‘ multiprocessor
systems, be they incorporated at design, compile, or run-
time. The granularity of the scheduling model often pre-
sents a tradeoff between delivering maximum amounts of
parallelism and reducing communication costs.
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