
Memorandum to: H,K. Wild  
_ - . .  	 w. Buchhola 

S. W. Dunwell 

Subjeet: Project 7000 - High Speed Meks 

Thia memo contends that the following four point8 are eigaificant enough 
that a redefinition of the subject disks be made and adequate funds be 
provided to realilae the redefinition, 

1. 	 A word rate of 16 uaec par word is too slow. 

2. 	T o t d  capacity of 1 000,000 words i s  too little. 

3. 	 Having two logical file8 per disk unit when read-while-
writing is too restrictive. 

4. 	 Accear to the block (after the track has Beon found) iar 
too long. 

This memo propees that a redefinition can cope with theee points 
respectively a8 fallows: 

1. 	 Double or guadrouple the linear and track deneitfea and 
hanca the word rate (if revolution s p e d  ie held constant); 
o r  procesra the entire word in parallel by bit rather thatr 
in four bytes. 

2, 	 Double or quadroupia the linear and track densities, 

3. 	 Put the write headas on a eeparate access rnachanirilrn, 
QV process the antire word in parallel. 

4. 	 Inareme the number of Mocks per track and provide 
the roll" operation6 . 

1. Gibson, J, C.: Project 7000, Ultra $art Diske - New Inrtructioaer 
File Memo; July I), 1957 
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Several items poiat to tire inadequacy of the 16 uaec pax word rate. 
Ons is that the contract with L o u  AslUlRoa clearly calla for o rats of 
4 u a e  per wwd. Since the contract lspecifier only two other iterne 
(capacity and centhuity from track to track), EJlure to meet the word 
rrts specification implie8 33 1/3& maSconrplimce on our part, 

Competition hthwitkin and from outride SBM alao painta to thisr inadequacy, 
LARK drurnr operate at 33 urrsc per word with thnultaasous reading w d  
writing, and the Weethghouo(bp ~ p hreport that they have been told that: 
with threat read-write synchroniasrr the LARX drum can operate at 16 
uaec par wmdr and, of COUX~~Q,the LARK 1 / 0  Processor handles all 
detaite 0f memory Brrangernent, indeldng, control, and inbrrupt with* 
out htevmpting the main computqr, Further, a current Bushera  Machines 
Analyeir rqmrt reveals that LARK b e  a 6 milli0n character drum1 this 
ita equivalent to 1 milliora LARK wordrs. 

Endicott report8 *&at $heir prerarrt state af the  art wcpulol permit defihitien 
of a 100b0001 wo d drum with averap  acerrr of 5.5 m s  and a gate of 2 
umc par word.' The 704 drum is *ow capable of operatixq at 12 uraec 
per W Q ~ .The 460 drum opsr&er at 4 usac per word. U: drums can 
rnrtch or murpass tba, rrpsed and capacity of dskr, may not all our die& 
prograna become @U@p8Ct,particularly in view of the proven reliability 
of drllrnrr? 

The 16 U I B ~ Cpsr ward rate does not ert3sfy basic deoign in the 
B f 5' nryetem. This ryatem i e  inteadad firat far these problems that 
ca l l  for Ugh o p e d  and large mamory, e ~ c w u ifor othrre, A goal 
of "balanceddarign" is to minimisle the time the arithmetic unite murt 
wait for input - output. Among the typical applications far B + S uncovered 
to date are the reactor urd the hydrodgnurnfc prsblanzs and many of these 
avertqp ao few i h ~6 operationu psr inpu%*word.Asoumfry m average of 
1 w e c  par flaathg point operati-, this mame 6 U I ~ Bof computing per 
hpUt WOraa v@8tb&3U8e X'CBPQ*lll M &pP&&tiOndemaadlrrg Only 2 U 8 e C  
ofcomputing per in- w#erd. Obviously, then, if the input rate is 16 
ueec per wwd, the arithatie unite will werit 14 out of every I6uemc far 
input inthe WW!inghoura, job - - hardly an examfie of balanced design. 
W<weruCh pmb4ams not 40 large, othsrrr tsauld be WUI with them and thare-
by uoa mme Oi this idle comptatc)timg, but auch trr not tho care, Further, 
cIIIe dwr n ~ fknow how much more denamdin# the typicd prsblsrm of the 
1960'8 w i l l bq, but if o m  extrapslatea trrorn polet exgerieance it w i l l  
certainly be more demahdiqg, 
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Dr.N. G.  Kolrky has been conrulted on the qtasrtion of word rate and 
hae exprcsrrad reriour doubt that 1 

DWS:JCChpw 

cc: 	 Mr.  Q. A. Blprauw Mr.  P .  H.  Howard 
Mr. F. P,Brooke M r .  H.Q. Joner 
Mr. J. D. Calvert Mr .W. CC. Kolrky+,+,' 
Mr. E. F.Csdd Mr. J. Lyonr
Mx. E. W. Coffin Mr.  H. A. Mueasll 

' Mr. C. F.  Earley, SanJoae Mr.  D.  W. Pendery
Mr. R .  A.  Gregory Mr, B, L. Sarah-, WHQ 
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