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Evaluation of Pseudo Vector Processor Based on Register Window
Hirosur Nakamura,t Hiromitsu Imorit and KisaBuro Nakazawat

This paper describes a new scalar architecture for high-speed pseudo vector processing
based on register window and superscalar pipeline. Without using cache memory, the
proposed architecture can tolerate the penalty of memory access latency by introducing
register windows and pipelined memory. A single vector operation is realized by multiple
scalar instructions as if they are vertical micro-instructions for the vector operation. The
proposed architecture holds upward compatibility with existing scalar architectures. In
this paper, the architecture, the principle, and the performance evaluations of the proposed
processor are described. When the memory access latency is 20 CPU cycles, the performance
of the proposed processor is about 10 times higher than an ordinary scalar processor and
about 1. 4 times higher than a hypothetical model extended with cache prefetching technique.
It is also shown that the proposed processor can tolerate the memory access latency of
about 30 CPU cycles. The effect of altering register window structure is also presented.
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