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WHITE PLAINS ' SAN JOSE RESEARCH LABORA TORY
Dept. 768 '

Jupe 29,1961

Memorandum To: My, F. J. Cummiskey

Subject: - STRETCH Evaluation Reports

1 appreciate very much the opportunity to read reports by - ‘

Mr. Adams and Dr. Meagher evaluating the STRETCH project and

am happy to comply with your request for comments,

My general impression of the reports are that both are good
and reasonably fair descriptions. {Cuite frankly, they are both
better than I expected them to be when 1 wrote my May 8 merno. )

Your discussion, dated June 6, 1961, of the reports is really
all that needs be said. However, I will add a few comments of an
historical nature to indicate how we faced the question of giving
performance estimates three or four years ago.

The observation was made by both Adams and Meagher that
one cannot give a single simple number to charscterize STRETCH
performance. STRETCH is not just & speeded up 704 oxr 7090, so
that the performance improvement over the 704 or 7090 ¢ bound to
vavry depending on the particulay mix of instructions and §/0O used in
a particular program. The procedm{'a one must use is to assume some
sort of ntable distribation of operations for 1typical problems” and
evaluation the performance ratio for these. The variances from such
instruction mixes can bé quite large in individual problems. For
example, the matrix multiply loop used by Meagher has no divisions
at all, yet I'm sure he would not suggest building a machine without
a divide instruction. '

e i e SRRl s



s
H
-

=~

My, T J.;’Cummiak‘ay : 2= June 29, 1961

The instruction mix we devived at Los Alamos five or six
years ago as belng typical of AEC problems was the sowcalled
"6-6-3=1 mix" (6 housekeeping instructions, 6 adds, 3 multiplies,
1 divide). The average arithmetic tirces listed below and in the
1958 simulator memos used this mix, The "Gibson mix' which ie
based on a more recent analysis of many actual 704 and 7090
problems of different types can be characterized as a '"36-10-3«1
mix" using the sarne notation. The ratios of divides to multiplies
to adds are about the same, but significantly Gibson finds a much
larger proportion of hounekeeping Instructions.

One can summarize the speeds as follows: The 'standard"
times are those quoted as the original (June 1956) STRETCH goals
(ref. Cocke-Kolehy simulator memos, spring, 1958). '"Sigma"
represents engineers' best estimates as of January 1958, "Basic”
represents the eatimates in early 1958 of the Harvest computer's
speada. "Contract” are the times written into the AEC revised
contract in July 1959. "Actual" are the times ¥inally attained in
STRETCH, 704" and "7090" are the corresponding timeos for
these machines: "LARC" are the timas for the »«perry-Rand LARC
delivered to LRLeLivermore fall 1960.

1956 1958 1958 1954

Standard _ Sigma  Basic 704
Housekeeping 0.2¢8 0.4us 0.4x8 24.0us
F1 Add 0.6 1.0 - 1.0 84.0
1 Mpy 1.2 . 2.5 7.5 204.0
F1 Div. 1.8 . 7.0 7.5  216.0
6-6-3~1 average 0. 64 1.43 2,40  92.25
SPEED (Times 704)  144.0  65.0  38.5 1.0
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1959 © 1961 1959 1969
Contract: Actual 7040 R
Housakee?iﬁg b 2 0.65 us 1.3 2 4.8 M 4.0 yre.
F1 Add | 0.95 1.5 16.8 4.0
F1 Mpy , 1.9 2.7 31.2 8.0
F1 Div. 7.0 13.0 43,2 28.0
6-6-3=-1 average 1. 39 2.4 16.7 6.25

SPEED {Times 704) 66. 5 '39.06 5.5 14. 8

Ae can be seen the biggest discrepancy between “"utandara“
and "actual' occurs in the housekeeping instruction area.

1 have included two curves from one of the CockesKolsky
etmulator reports showing how the simulator s howed speed would
vary versus avarage arithmetic time and average indexing time.
The dotted curves are free-hand extrapolations of the curves to our
present range, Here again some number ke 30 to 35 times the 704
or 5.5 to 6,0 tirmes the 7090 seerus to be Indicated, ‘

Ao a final remark I would like to point out that STRETCH is
really in an extremely good position for a "Model II' development
program! (1) the present design has a number of known weak points
which can be redone easily, (2) new fast mamories and new circuita

- could greatly simplify the internal structure of the machine while

making it much faster, (3) the very costly-<time-wize and manpower-
wise-~applied programming ngoftware” effort iz largely completed,
{4) the present users are the recognized leaders of the coniputing
profession who ''set the fachions" for the rest of the community, and
they are sold on the machine. ‘

In other words, STRETCH e in a position where a "Model 11"

 could be mads for 60 percent of the cost, perform 90 percent better,

and rent for 30 percent mors--whila having its programming package

practically done.
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