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Improvement of FU Array
by Virtualization Mechanism

TAKUYA IWAKAMI,* KAZUHIRO YOSHIMURA,! TAKASHI NAKADA'
and YASUHIKO NAKASHIMAT

We have previously proposed Linear Array Pipeline Processor (LAPP), which can map an
inner loop of conventional VLIW codes onto Function Unit (FU) array and use minimum
required FUs to exploit performance per watt. However, under a fixed mapping, one FU
will be specified to a certain instruction and the longest map-able data flow path in the loop
kernel is thus limited by the physical depth of the FU array. To address this problem, we
propose a virtualization mechanism to extend the mapping ability of the FU array in LAPP.
Specifically, this mechanism virtually extended the depth of the FU array by time-sharing
the FUs to execute multiple VLIW instructions inside the loop kernel. Our evaluation results
indicate that the virtualization will introduce an 11% performance per watt cost from the
original LAPP, due the impact to working frequency. However, with virtualization, we can
successfully use an 18-stage LAPP to substitute a baseline 36-stage LAPP. The performance
per area is accordingly increased to 115% of the baseline LAPP.
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