


more than one iteration.

4. Implementation and Experimental Results

The techniques described in this paper have been imple-
mented and they were applied to some of the Livermore loops.
The results of the experiments conducted demonstrate the
effectiveness of top-down scheduling. The results indicate that
in most cases the top-down scheduling approach results in
almost half the number of interprocessor dependencies as com-
pared to the schedules generated using list scheduling. The
length of schedules generated by the two scheduling algo-
rithms is almost the same in most cases. The schedules were
also examined to determine the queue length that would
guarantee no delays upon writes to channel queues. It was
found that a queue length of less than four was sufficient for
this purpose. This leads us to conclude that channel queues
with small lengths form an effective mechanism for achieving
interprocessor communication in a fine-grained MIMD system
provided that appropriate compilation techniques are used.

5. Related Work

An alternative approach for implementing channels is to
provide globally shared channels each with a full/empty syn-
chronization bit. This approach has been studied in earlier
work.”:9 The channels must be addressable as registers to
achieve high execution speeds which limits the number of glo-
bally shared channels that can be provided. On the other hand
the number of bits needed to address dedicated channel queues
is limited by the number of processors. An increase in the
channel queue length does not increase the number of bits
required to address the channe] queues. The channel queues
are also easier to implement in hardware. The compilation
techniques for the allocation of global channels are also quite
complicated.” In order to enforce a loop carried dependency
multiple global channels are required. Thus, the loop must be
sufficiently unrolled so that different global channels can be
used during different iterations of the loop. On the other hand
this can be achieved without unrolling if channel queues are
used.

6. Conclusion

This paper demonstrated the use of channel queues to
exploit fine-grained parallelism present in sequential programs.
Compilation techniques for the exploitation of such a resource
were presented. The experimental results demonstrate that a
small queue length (four) is sufficient to exploit parallelism in
several applications.

The compilation techniques developed in this paper are
also applicable to other parallel architectures. The top-down
scheduling algorithm can be used to schedule tasks on
shared-memory machines as well as distributed memory
machines since the reduction of interprocessor communication
and processor synchronization is essential for obtaining good
performance. Elimination of redundant synchronizations on a
shared-memory machine can also reduce synchronization over-
head.
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