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This report susserizes a study on the varicus problems concerning the memory
to de used on the HARVEST System.

m | decision on HARVESY memcry was to order two boxes of high speed
nenoTy m},mmmammm{mm}uhwm
mmmm Additional funds (b million dollars) were programmed in
the fiscal year 1561 budget to provide for doubling this mewmory capacity.

A mmber of changes have oocurred since that time which can grestly affeet our
original decision. They are:

1. A reduction in the rate of the high speed mesory from .5 nicroseconds
ummdw +75 microseconds per repeated sccess.

2. hm*ummwmmmmmy This
would leave NSA as sole purchaser of high speed memory. IBM has
indfcoted that there is wo company interest in this develepment.

ke We will have & probles in Justifying sdditionsl wemory in F¥ 1561 if
 HSA's budget continues to tighten. |

with the delivery of the HARVEST System. .

The above prompted an investigation into the feasibility of replacing the
memmmmy A susmation of the various mewmory
coafigurstions follows. The times vers based on a HARVEST memory bus assumption,
wwmmummmummmum
th?‘ i ul
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Repected access 2.25 <15 2.85%
Averuge tiae for

Sequential access <563 3715 1.12%
Average time for

Random access 1.0 48 1.43
Averege time for

Count in wemory 19 636 1.43
Existence 1o wemory 10 +636 1+h3
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am#mmmmmnm is vhare suwcessive
mu.mwwammmmmm hw

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

mxmmthMMuMhmmm
box otewr st sn intervel Tess than the memcry rate. On some problems this can be
W\vmﬂwm mmm This spproach is
nmm,wm”um

m\mwuumnwa.mumwmmm)umm
mmummawmumumwm.
e size of high apeed memory limits its use for dats stremss. The Tollowing

: Hyte Bates b Bomes 2.2 Byte Butes 2 Boxes 2.25
w PASTERT 200 AVENAOS Yagrast | AVERAGR

.8 pive «30 microseconds .39 microseconds .42 micresec. .46 microses.
& Bits «23 microgseconds .20 microseconds .32 microsec. .35 microsec.
L Blits +15 microseconds .19 microseconds .2l microsec. .23 mlorogedc.
1Bt Ok microseconds <05 microseconds .05 microsec. .00 microsec.

The fastest rate can be obtaloed when the progremer contrels the starting
sddress of each stream.

A comparison of the two sesory coufigurstions cen be made bessd on an 8 hour
MﬂwwuwmmdeMWMkM&m
TOMOTY +

A vev mesory coufiguration is brought in st this time, becsuse it contains
wmmwmmmm mm:..m
base from which to messure the other two configurations.

Wﬂnmm‘WMMWMMum

1. 305 Besic computer mode.

2 mmm(mmm}
3e wmmw(mm,m,i

k., Random teble look up (decvde, eta.)
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If the fast memory repeated sccess time exceeds .75 microseconds and hes to
be made a ) sicrosecond socess, the times sbove for the first two cases would
stay constant, while the el case would de redused to 8.53.

™he count in memory feature is not ou wedium speed memory. This reguirement
would require some reenginsering, but could be added withouh changlog the 2.2% rate.

QMmmmmmmmmmm m

mm“mmmmmammmmmmm

™is study out that the two coufiguraticns are approximately egquel in
speed. Hovever, the § fast-h msdius configaration would give us 30,720 sdditional
vords of mewory. The medium speed memory is & commercial itew miuus the special
wemory festures. This is an indication of the reliadility that can bv expected.
muumw‘mwmmm»mnm(&am)
while fast mewoyy seems %o be hesnding in the opposite direction.

mmmm-«mmummm

A memory bus design sultable for HARVEST presents tvo fundsmental problems not
found in the Basic system alons. ‘the first arises because the oycle times of
Baslc snd HARVEST are different, i.e. 200 snd 250 millimicroseconds respectively.
In turn the memory bus must be run at one or the other of the two retes, or elase
mmmmnjmml
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mmmﬁummmmmummm

the one band snd MARVEST candot be spseded up, on the other hand without incressing
mmwammmmmm Pregent
thinking 1s in terws of & bus systos run st the HARVEST rate, with checking done

- in series with the bus operation rsther then the re-entrant nethod employed in

Besie. (m“mmmmwﬁd mmmumm
sstablishing synchronism hetween sritimetic mode operaticcs
MWMWMMW&&M
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nmummmmmmmwmwwm,w
the iodividusl access time. The ceed for minimum bus delsy depends very mush on
the relative weight given to multiple lookw-up operstions.

The Sigme memory tus is desaribed in Sigsa Computer memo §20.

The following ANEG memo is by the project snginser assigoed to BARVEST

| wemory. See attached memo (oopy).

NMMWWMWMM the
g ve guestion on

1) Wmmmmwmm based on the
resently sswploted fessihiiity S0 duberming ihe ssvers & the fallowing:

8  AWLLty to produce on schedule. i
b Reliability of componsats Lo be wsed in constructicn.

¢. Maintensnce cousiderations.
d. Gpeed,

2) MmO discuesion of the problem,

3) NP0 - ANNQ discussion on contrast problems snd results of
evalustion, its should be scheduled for the first week of April.

JOBEPH R, O'HABA JR,
MFRO-03




