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Reducing Energy Consumption of Issue Queue
through Double-Stage Tag Comparison

MAsayAa KoBAYASHI,* RYOoTA SHIOYA® and HIDEKI ANDO*

The issue queue in a superscalar processor consumes significant energy. The wakeup logic,
one of the components of the issue queue, is the largest consumer, because the energy con-
sumed by tag comparison is considerable. This paper proposes tag comparison with double
stages. This scheme first compares the lower bits of the tag, and then compares the upper
bits only if the lower bits are matched. The energy is saved by reduction of the number of
operating comparators and the number of input bits to the comparators. On the other hand,
this sequential comparison increases the delay of the issue queue. An extra cycle is required
for the operation of the issue queue not to increase the clock cycle time. Although this causes
IPC degradation, to alleviate this degradation, we also propose two schemes, which we call
a two-level issue queue and rear single-staging schemes, that perform tag comparison with a
single stage only in a small number of entries that affect adverse effect on performance. Our
evaluation results using SPEC2006 programs show that double-stage tag comparison with the
two-level issue queue scheme achieves 46.8% energy reduction with only 0.91% performance
degradation, and that with the rear single-staging scheme achieves 50.3% energy reduction
with only 0.28% performance degradation.
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