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A study of HPC processor using On-Chip Memory

Masaaki KONDO,t Suuical SAKALtt Taisuke BOKU!
and Hirosur NAKAMURATtt

In this paper, we describe our study of processor-memory integrated LSI architecture aim-
ing at performance improvement of HPC applications. The memory-integrated processor has
low latency and high bandwidth in respect of access to the on-chip memory. In the HPC ap-
plications, however, their working sets are too large to fit into the on-chip memory. Therefore
we discuss VLSI architecture with both on-chip and off-chip memories, and we propose an
outline of extended instructions and hardware. In addition, to decide architectural factors,
the performance of some programs are evaluated with on-chip/off-chip memory throughput
and number of floating point pipeline units being parameterized. And Linpack benchmark ex-
amination shows that memory-integrated processor achieves high performance taking on-chip

memory blocking algorithm.
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