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% Cache memory—so
effective in traditional
control-flow
architecture—has the
potential to enbance
dataflow system
performance as well.
The authors explore
the recent trend in
combining dataflow
and control-flow
processing, which
offers new alternatives
in computer
architecture design,
and analyze cache
memory’s application
lo the dataflow

urrent microelectronics technology has enabled chip capac-

ity to exceed 64 million transistors, and computer architects

are facing the increasing challenge of ULSI (ultra large scale

integration) technology. By the year 2000, technology

advances are expected to make possible chips with more than
100 million transistors. With such a significant on-chip hardware capac-
ity, concurrency is a way to reduce the computation gap between the com-
putational power demanded by the applications and that demanded by
the underlying computer platforms.

Designers can increase architectural support for instruction-level par-
allelism to absorb such a massive hardware capacity; examples are super-
scalar and superpipeline machines.! However, the single-instruction stream
processing characteristic of the control-flow machine makes it inherently
unsuitable to exploit superscalar and superpipeline architectures effi-
ciently.? This is because the total ordering of the control-flow execution
model is ill-equipped to tolerate long, unpredictable memory and com-
munication latencies that are unavoidable in a multiprocessor system.

An alternative is to design parallel computers based on partial order-
ing of the execution. Dataflow machines are an example of this approach,
where an instruction initiates (fires) only when all the required operands
are available. Instructions impose no sequencing constraints except the
one on the program’s data dependencies. As a result, the program’s
dataflow graph representation exposes all forms of parallelism, eliminat-
ing the need to explicitly manage parallel program execution.

environment. Research efforts have long focused on the dataflow computation model,
simple and elegant in describing parallelism and data dependencies. Since
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