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Abstract. The CRA Y -2 is considered to be one of the most powerful supercomputers. Its state-of-the-art
technology features a faster clock and more memory than any other supercomputer available today. In this
report the single processor performance of the CRA Y -2 is compared with the older, more mature CRA Y
X-Mr. Benchmark results are included for both the slow and the fast memory DRAM MOSCRA Y-2. Our
comparison is based on a kernel benchmark set aimed at evaluating the performance of these two machines
on some standard tasks in scientific computing. Particular emphasis is placed on evaluating the impact of
the availability of large real memory on the CRA Y -2 versus fast secondary memory on the CRA Y X-MP
with SSD. Our benchmark includes large linear equation solvers and FFT routines, which test the
capabilities of the different approaches to providing large memory. We find that in spite of its higher
processor speed the CRA Y -2 does not perform as well as the CRA Y X-MP on the Fortran kernel
benchmark. We also find that for large-scale applications, which have regular and predictable memory
access patterns. a high-speed secondary memory device such as the SSD can provide performance equal
to the large real memory of the CRAY-2.

1. Introduction

The CRA Y -2 with its 4.1 nanosecond (ns) clock is potentially over twice as fast as the
CRA Y X-MPj24 [Chen 1984, Cray 1985, Neves 1987]. In addition to its superior
clock speed, the CRA Y -2 has a tremendous advantage in word addressable memory.
The CRA Y X-MP, however, is a proven machine with a mature compiler and a large
set of applications programs developed especially for its architecture. Some of the key
architectural features of the two machines involved are given in Table I. Note that we
have given the features of the particular machines involved in this benchmark; for
example, the newer X-MPs have the faster clock rate of 8.5 ns compared to the 9.5 ns
listed in Table I.

Recently an upgraded version of the CRA Y -2 with faster memory has been
introduced [Cray 1987]. The essential difference between the newer CRA Y -2 and the
older machine is a faster DRAM MaS memory, which reduces the memory latency
from 57 to 45 cycles. Also all DRAM CRA Y -2 systems feature pseudo banking,
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