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A New Model of Reconfigurable Cache for an SMT Processor and its FPGA Implementation

Y osHryasu Ocasawara ,i Norito Karo ;7 MASANORT Yamaro ,+ MIKIKO SaATo |,

Korcur Sasapa ,+ KaNaME UcHIKURA ,+ MitaRO Namiki + andHiroNort Nak Aot

SoC (System on a Chip), which can be utilized for various applications, can be implemented with FPGA.
Therefore, many products and research testbeds which implement a processor in FPGA are emerging, and
many softcore processors are getting released. Multithread architecture will be possibly adopted as a softcore
processor. In this paper, we implement an SMT processor with FPGA and evaluate its performance, amount
of hardware costs and its clock frequency. Moreover, from the characteristic of FPGA, since we can recon-
figure cache statically, we propose a new model which reconfigures the configuration of cache according
with a being executed program. As a result of implementing an SMT processor, though we have confirmed
improvement of performance by SMT implementation with increased hardware of about 1.3 times compared
with a conventional superscalar processor. SMT processor runs with clock frequency of about 80MHz. As a
result of cache evaluation, we have found the optimal cache configurations for programs with our designed
cache. And we have confirmed performance improvement with statically reconfigurable cache.
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