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Abstract

In this research, transformation-based optimization techniques for pipelined designs have been
developed. The transformation-based optimization techniques include pipelined architecture
transformations and retiming transformations. The new transformation method has the following
three features. First, the overall performance of a pipelined system is optimized owing to various
transformations including retiming of multiple pipelined blocks. Second, these techniques can be used
to search a large solution space by allowing efficient exploration of trade-offs between area and
performance. Third, these techniques can be easily extended to a new transformation or algorithm
and can be used to optimize memory or bus architectures. Experimental results illustrate that these
transformation-based optimization techniques improve area by 21% and performance by 17% on the
average for a set of pipelined designs. Especially, the techniques are useful to efficiently explore a
large design space.
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An Example of retiming and operation
transformation.
{a}) A CDFG and schedule result before
retiming (b) A CDFG and schedule result
after retiming (c) A CDFG and schedule
result after operation transformation

Fig. 1.
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Algorithm : Optimization by transformation
{
input hierarchical CDFG;
schedule;
if(Pipeline_Transform==TRUE) /* User option */
make scheduled CDFG for pipelined structure;
while(TRUE) {
for(each register) { /* Retiming */
retiming; undo if the cost is increased;

for(each replaceable module) { /* Module trans. */

module transform; undo if the cost is
increased;

}

for(each transformable set of operations) { /*

Operation transformation */
operation transform; undo if the cost is
increased;

for(each operation) { /* Schedule transf */
change control step of the operation;
reschedule affected nodes; undo if the cost is
increased;

}

if(the cost has not been reduced in this iteration)
break;
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Table 1. Area optimization results.
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Table 2. Area and control step trade-off
results.
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