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This report sussarises a stuldy ou the various problems conceraing the memory
t0 de used ou the HARVEST System.

m L decision on HARVESY memory was to order two boxes of high speed
memoTy w;,ummammmmm)uuwm
vmm System. Additional funds (b million dollars) were programmed in

the fiscal yesr 1961 budget to provide for doubling this memory cspacity.
A mmber of changes have ocouwrred since thet time which can grestly affect our
original decision. They are:

1. A reduction in the rate of the high speed memory from .5 aicroseconds
ww.nmmmmm

2. x.m*ammummmmm This
would leave N3A as sole purchaser of high speed memory. I1BM has
indfooted that there is wo company interest in this development.

3+ HMaintensnce problems are predicted for high speed memory.

b wmm:mummmmmﬂMu
HSA's budget continues %o tighten.

5. I8M's abdlity to produce snd install sdditionsl medium speed wmemory
with the delivery of the HARVEST System. .

The above prompted an investigation into the fesaibility of replacing the
high speed memory with mediva speed mamory. A summstion of the various wmemory
configurations follows. The times vers based on a HARVEST memory bus assumption,
made by ANEGQ-l, with a synchronized alot time of .25 wicroseconds, and no memory
?mm The sverage random access times were couputed on e stream length of

Repeated access ms «15 2.25
Average tine for
wuential access 563 375 1.12%
Average time for
Random access 1.0 8 1.h3
Aversge time for
Count in wmemory 1.0 636 1.43
Bxistence in memory 1.0 536 1+h3
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Am#mmmmww is vhere suceseive

adeesses t0 & mewory box ocour at an interval wxveeding the wemory rate. On high-
following

speed memory, the single scceas time is used for the first reference
an idle interval of 1.25 microseconds.

mmmmmumm-mumamummm
box ocowr st an intervel Jess than the memcry rate. On some problems this can be
eliminated Yy Suplication of the memory aresa into all boxes. This spproach is
made much essler when memory can be spered. Ny duplicating sad using the memory
distributor, sequential sceessiog may be performed.

mmmtuwaa.wmwmmm)unm
watt eperation fnvelving two input stressms sod one output stream. The source of
wmm“mmwmmumumwm.
The size of bigh speed memory limits its use for date streams. The following

wmmwmmmmmmm
only, for the memory coufigurations under consideration.

Eyte Bates b Bowes 2.25 Byte Bates 2 Boxes 2.25
w IAEERE - AUENOR TARENES | FAr

.8 mite «30 microseconds .39 microseconds .42 micresec. .46 microses.
& Bits «23 wicroseccnds .29 microssconds .32 microsec. .35 microsec.
L Bits +15 microseconds .15 microsesonds .2l microsec. .23 mlcrogec.
1 Bit Ok microseconds <05 microseconds .05 microsec. .00 microsec.

sddress of each stream.

A comparison of the two sesory coofigurstions can be mads bassd on an 6 hour
mwauwmmmmwmwmkmum
BoMOTY

A vev mesory configwration is brought in at this time, Dessuse it contains
mmmwmmmm MMaM
base from which to measure the other two configurations.

“WMMQWMMMMM“M

1. 300 Desic computer

2 Stream loglc operation (sorting, differencing

3 ’38; mmmé(mm,m.i s
; g , k up (Gecode, eta.)
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while fast memory seems %o be hesding in the opposite direction.
Wmmmmmmwmmw

WAL . 7. Dshon end SEAR ot bo Sepanind base. 35 is suliieloutly smpnst
that the next reporting peried (Werch, April) should be of considerable interest.

A memory bus desige sultable for MARVEST preseuts tvo fundsmeutal problems not
found in the Basic system alons. ‘The first arises because the oycle times of
Bazlc snd EARVEST ave different, i.e. 200 sod 250 millimicroseconds respectively.
In twra the memory bus must be run at one or the other of the two rates, or elee
the tvo rates might b_» made egual.
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mmmﬁummmmmum»nm
mmwuwmnm ummmumwu

Wﬂﬁ%“&”mﬂmmﬁmm m&mm

,ummmmmmmmm euployed in

operaticcs and the bus, though

Basic. (Ref. Barvest MMMM%) Some time will be lost in
mmmm
mmmwwmwmm

nmummmmmmmmmamm,
the ludividusl sccess time. The seed for minimum bus delay depends very much on
the relative weight given to multiple lock-up operstions.

The following actions ere recommended in order to resolve the guestion on
high speed memoryt

1) Begueat ANEQ-) to perform sn sagineering evalusticn study, besed on the
recently coupleted fesaibility to determine the answers to the following:

s AWility to produce on schedule. .
B Wﬁvﬂmuhmhm
. considerations.
.

2) Wm0 discussion of the problem.
3) muunMummmmmw




