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Abstract

SPARC64 VIIIfx, which was developed as a processor for the K computer, uses Fujitsu
Semiconductor Ltd.'s 45-nm CMOS process for semiconductors and is composed of
eight cores, a 6 MB shared level 2 cache, and memory controllers. Peak performance of
128 GFLOPS at an operating frequency of 2 GHz is achieved with power consumption
as low as 58 W. The performance per unit of power is more than six times that of the
SPARC processor, our previous model. To achieve this performance per unit of power,
we extended the SPARC-V9 architecture to develop high performance computing-
arithmetic computational extensions (HPC-ACE), the optimum instruction set for
scientific computations. In addition, we successfully reduced the leakage power by
water cooling and dynamic power by clock gating to achieve a lower power consumption.
Furthermore, high-reliability technology for mainframes and UNIX servers is used to
ensure stable operation of a system connecting more than 80 000 processors. This
paper outlines the technologies used to achieve the high performance, low power
consumption and high reliability of SPARC64 VIIIfx.
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