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Appendix III

Speed and Cost of Calculations

Roy Jenne
18 July 1991

The performance and cost of a number of computing systems will be briefly summarized. We arrive at
an overall computing capability compared with a CRAY-1A. This emphasizes numeric calculations. (The
PCs, for example, are relatively faster for general calculations). The approximate cost of the computer is
used to calculate a cost per equivalent CRAY-1A. The comparisons are only approximate, but give some
indication of costs across computers and across time. No allowance is made for the changing value of the

dollar with time; this would increase the drop in price of computing.

Note: This will be an appendix in computing paper.

1. Supercomputers at NCAR

This series of fast computers is described in more detail in the appendix "Main Computers at

NCAR."
Speed index Cost per
Vs CRAY-1A
Year Memory Cost ($1K) CRAY-1A Equiv. (31000s)
1966 CDC 6600 guess $6,000 044 136,400
1971 CDC 7600 $8,200 22 36,000
(5.0 x a 6600)
1977 CRAY-1A SMB $8,900 1.0 8,900
(4.5 x a 7600)
1986 CRAY X-MP/4 8x8 MB $20,100 8.0 2,510
(Oct.) (8.5ns) (incl. SSD)
(8.0 x one Cray 1)
1990 CRAY Y-MP/8 8x64 MB $20,000 224 - 893
(May 21) (2.8 x an X-MP/4)

2. Some Mid-cost Computers

Information for a few mid-cost computers is summarized. Note that the amount of available
memory is quite large, even by supercomputer standards.

At NCAR, the Ardent was used for some ocean models. The Ardent at CSU was used for mesos-
cale modeling. The computers include a very good color monitor and good graphics capability. Each
group found that the processing capability of each Ardent processor was 1/15 of one X-MP processor
for their tasks. The Linpak speed would peg the Ardent at about 0.48 of a CRAY-1A. I will use the
ratio 1/15 of an X-MP/1 to obtain about 0.27 CRAY-1A.

Ardent cost examples:
— October 1988 system price for CSU was $80K (list was $120K)

— April 1989 price for NCAR was $63K (list was $130K)

Also note that the cost of maintenance on each system was $6000 per year.
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