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Est1¥ted Coat of BABVFBl Szatea 

R/D -- M/O 

1 . 'lhe Prel.1aiDaz7 Man•l an BARVET a,.tm JrOPC*t8 (J1S. 9.10) 
that the baaic SJata& 1ncJ1m the f'ollow1Dg um.ta: 

a) One Banest Cal;'Juter J 
b) EiSbt units ot 8 1192 varda at 2.0 j 

Jlliaroaecond ~ 

c) Pour um.ta of 512 vard8 ot o. 5 
j 

Jdcroaecaad • .,., 

d) Sixteen single ward registers Yitb 
0.1 aicroeecoad acce .. t1M 

e) One Excbazlse 

t) One 1000 card per llliDllte caN 
reader 

g) One 155 card per 111.mte oard 
pmcb 

h) One 500 UDe pal' ldmlte pr1Jlter 

i) Six high. ~armnce tape •chM' •• J 
J) One hiab perfarmnce cl1ak W%7 '-. 

\ 

k) P~ tape uni.ta b ancU 1ng IBI 727 tapes --r---.. 
l) One CCllllOle with wnaal iDqu1r7 statiai 

2. Of tbe abore unite, five (it.a f, g, h, J, and k ) caD be 
categarized u nc~cial.q an.11.able" at preaeat or b7 the time 
of the S7sta1' 8 cJ8l.1.VV7 • Purtber 1 becaue ot their UM ~ -.1.tJ.ple 
identical cop1ea, certaiD um.ta beiDg &nelapt4 f'ar BABVE8'.r (items 
b, c 1 d, 1) can be u-4 to be reprocla&cible Ulldar p-ochlcticm CClll­

diticma. Amt.her 11llpar'taat UDit, the EzQbtrorgtf ( ita e) has been 
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d8veloped aiJmlitaneouaq tor Atmd.c Emr1J Ccwwt 1aicm • e CCIQUter' 
and for BARVEB'lJ the coat at constn&etiDg tbe data-flaw lllOCJal baa 
aJ.reaq been charged to the account ot A.E.C. It is tbaref'are 
reumeble to cbarge tbe coat ot the Exobanp unit coutruoticm, 
in the BABVB8T SJRm1 aa a "DD1J.-R/D" 1ta ot a;peDM. 

3. ~ follaviDg 1D:tanaat1on ~ the :preeent .tate 
ot our knavlectp as to the engiDaering and logical aoph1et1cat1an 
or Co1G>lexit7 at the unite eubJect to R/D auppart: 

a . BABVEST Cc:IQgter. All•tranaistariMd (approx. 
1.00,000 tnDaietar•) Mrial.•para.llal cmp.d;er C&JUl.8 at C8Z"171Ds 
out 'buic J.osical. aad aritmetic opsrat1ma at a rate at 10 llillion 
}191' .-cond. ?t 1Dcl udee DlW'OWI control features ud counter•, 
matrices, and atange regiatere d:aaigDed to ettic1~ Jel'f'ana 
BSA. ~1c f\mctions auch aa 11pt111ar ~s.ma, CJ119l'&ticaa on 
pa1ra ~ ataeau ot cbaraatera, stat111t1cal testing and sartillg. 
Al'tibouOl lllCh at the logic repreMDts etticient ~ at atra zl tntng 
ccn;pxter opsrat10DS in general' such u tbe u 0 1ae.rage UD1 t, lllltmat1c 
1ndeztng, end ••»7 llJMMld-lq), the sr-te•t ~ nta t~ llBA 
u.aea, over exiatiDg ccmp&tera, ~ in tbe ata • • uni.ta, .,,.,,., er 
operatiODB, and the qatm ot addreu UI-~ CDd. table .tn.atiOD, 
which were apecifical:q pl•nnwJ. to u.et Jll"Oblm requ:1.rwat1 ao1111in 
to U.S.A. Although liated ~. the Cmaole llboW.d be incl•aAed 
with the "cQJGUter" tar tbe p.lrl'IO&e of t.h1a cU.acua•ion. 

b . ~and Bus a,.tm. Alt.bougb ••cr:J' reeearch vu 
well under vq before the beg1nntng at l'iSA ~t, mM:h ot tbe 
work on memary speed•up baa been euppcll"ted b7 BSA f\m4a 1 under 
Taak ll1 SIU>. ll'urtbemare1 ~ tteature of tlae FAHNER 
SJBtc concept has been the requinllent t~ t71Dg 1n units at 
V'&171ns dagreu at spec1alil&t1m, for joia.t ()Jl8l'ation in problem 
~is. Die propo.ed t•ture which mka• th1a :pouible, BD4 
permits relativeq UDNlated units to abare ~CJN&tim, is t!le 
aaeemb~ at 1IJli!Jllll:1t' in ''block•" am1 tbe:lr 1Jlterccmmction vi th 
caqpiter, exctwnp 81111 other' uni.a b7 a "lNa" .,n. 1lh1ch perm.its 
a certain m<Jl.lnt of 11mllt.amou data t.ran-1 MiCD of wrd.B iD 
parallel. 'Die bua llJ8'tea v1ll ban to be ratMr •labarate to allav 
far !!!BX1nm1 eatiatea at "trattic tl.ow" ot 1Dfar-.tion. As ~or the 
'IJ'J/!J!JMJr1 units theuelna, cmce the re&a1})1UtJ' ot a block at the 
2 llicroeecond and the 0.5 llicroaeccmd WJ 1a dmaaatrated, con-
8tNction ot additiaaal 'blockl at II •) caD be p-oplr~ jut1t1ed 
aa "additioaal identical" caaatructi.on. Altho .. gb not usuall;r 
thougbt ot 88 part at CCJIPlter ~' 91mtle 1Wl'k.e proba:t>~ 
~to the 0 .1 m1croeeccm4 aae-vard tranas.tar reg18tera. 
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c. Bigh-Pertoramce Tape lt:?cban1gs. As 1n the cue 
o:1 'IJJlf!JllJOr'I develqmenta, the research work in aeveraJ. areas lead1 D8 
to procluctioD at b1gh-perf'Ol'llBD08 tape mecben1 mna baa been onq 
pr.rt;q ~ted b7 BSA. Dleae eqd.plents are ~t in our 
overall Q8tElll aince tbe;y otter tbe ~ hope of attacking 11181\f 
cJaeaea at problma, because axceaeive volume and 8pee4 CClll81.derat1ons 
make p-eviou.a equti-nt totaJ.q imdequate.. 'Ihe goal 1n proceaaiDg 
rate 18 a mtn1mm at 10 mt111on bit• per seccmd per reel., attained 
b7 1ncreu1Dg J>&Cking dmuJ1t7 to eeveral thousand bite/1.ncb and 
puetng tape at the rate at about 300 iDcbea/aeccmd. storage C8Ple?1't7 
v1ll be in the ranse of 10-12 billion bits total tor all •ix mechan1••. 
Automatic ree1-].oadtng methode are among the :reaturea unde1" devel.opaent. 

4. It 18 under&tood that Dloi pr1c1DS poliey will probabq JlOt 
agree vith our buia, because t.bat cmpav baa inv'uted rewrch 
llOD81' 1 and probe.bq wabe8 to retain 11cae ~ intereat 1n 
IBIV' at the ~ta. In crcJmo far ua to arrift at acme buia 
tar eatinating the vart.h at a ~ ot equipaant like HARVEST, bow· 
ever, eeveral pointa of view can be ezaetned: 

a. Cc:lllJl6l'e BARVFBr oi>eratiDS cai-bil1't7 vith a current 
cam;puter, like the EDFM ~ 7041 and appq that taotor to the coat 
of the 7o4. An eetim.te aL this kiD4 can be arrived at by eeti.mtiIJg 
BARVBST to be 100 tu.a the power of a 704 vbiob mq be priced at about 
~m11Uon; HARVEST value: $300,000,000. 

s-3 
b. A••- a labor torce of between 50 and 100 engineers 

and techn1c1ana 1 vork1Dg tor an ezpected tbree-18&1" period. TM.a 
etatt has been intimated. 'b7 Ill( repruentatiYU 1n prerloua diacuasiooa. 
A basis tar eet:lmttng wchtne coat vhich baa been rea1ooeb~ carreet 
in the put, auumee the total cost to be alolt three time• the esti­
mated labor cost. 1'ahle I, "OV'arall 818tem Eat1Date0 de"lelope this 
basis for an estimate, which turns out to be $1.8. 75 mu uoo. 

c. To arrive at a suitable d1aaect1on of pa.rt• ot the 
system into B/D and M/O itema, another buia rar an estimate is 
the actua.l or proba.bl.e rentals ot separate it.a in the system. 
A ratio of "50 times tbe one-ahi:tt rental." 718lcJed the ll&l.e prices 
shown in Table ll, "R/D ve M/O". 1lle aepanti<m into R/D ar M/O 
fol.J.on the Juatitication given in par. 21 above, vith tbe R/D entey 
including BSA. reasearch support to date. 1h1a results 1n a total 
qatem eattmte of $21.92 million, divided into $8.3 mil Hon tor 
R/D and $13.62 far M/O. It should be realized tbat this coat 
estimate represents a marketing price, 1ncJud1ng protit. Column 
beac1ed "A.SC" lists canparable eat:lmated coats of the units under· 
stood to be included in the efllilJD8111i to be d.ellvered to AEC 1n 
~ 19(,0. 1'h1a ABC total of' fl3 ,190 ,000 ahould be canpa.red vi th 
their contract price of '4,300,000. ~~fa.1s?.S:-~ b; D. J:ini;;~.!!k, ?-~/JC:O::S 
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5. Detore f'1na1 decisions a.re made rega.l'd.1.ng negotiation af 
a tixed-price contract, auotber poao1ble basis should be studied. 
'lhia is baaed upon Iaf'e unof'fici&l eat1mate ~an expmditure of 
about $2 mlllion per 'tear tor 2-1/2 to 3 yem-s to aonatnlct HARVEST. 
It is under•tood that, if R/D support at this level. can be assured, 
t.be same eqW.pnent can be dellve-red 1n tbe aame period. Thia buia 
migllt result 1n a total cost to BSA~ seven to eight milllon dollars, 
inclncttng rese&1:'Ch 1IJDDlq spent to date. 



TABLB I 

OVmBALL S'm1.!H 

ES'lIM&TE 

J7.-Dec. Jan.•Dec. 
. 57 58 

~·· 50 100 
Yeara l/2 l 

Ensl"· Yr•· 100 

Total EDsl". Yre. • 250 

labor : 

labor Cost x 3 

Machine Coat : (250 E.Yte) (25 x 103) (...!... 
. 33) E.Y. 

• $JB.75 mtllt011 

' ' 
Jan.•Dec. Jan.-J7. 

59 6o 

100 50 
l. l/2 

l.00 25 
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()jJ. ~· l .$ - I 0 - A 0 I 0 i;nd L-y t1:4"*' SBLE II 

UIIT COS'l'S, MSBD OJI REl!lrAL BSTDamS x 50 

NS&: R/ D T s M/ O, &Dil AEC 

Btl(BER COST + 1000 
BSA AEC NSA lEC 

UBI( mT. R/D M/O R/ D M/O 

Omprt;er l l 0 l 5, 000* ~,000* 
\ 

M•CJ • M.S \} 
I 8 1 7 4 l,100 7, 000 4,ooo 

...... ,. - u.s. v 1 4 /)' l 3 2 1,700 3,000 a,ooo 

Begiater • n.s. 16 l 15 16 70 l,050 l,ia> 

kc:benp l 0 l. l l.,500 l,500 

Ca.rd PuDcb l 0 l l 50 50 

Card Beadar 1 0 l. l. 50 50 

Pr1Dter l 0 l l l.00 l.00 

lfag. ~ • B.P. 6 l 5 0 430 500 

llas· ~ m 4 0 4 4 120 120 

lfag. J>lsc . • ll.P. l 0 l. l 250 250 

a,~ 

13,190 

* The dii'ference in estimated cost of NSA vs AEC Computer portion is 
based upon the following: 

DEVELOPMENT: About a yea:r, and $6oo,ooo have been devoted to generating the special 
:features required by the NSA problem study . AEC logical development e:f:fort will be 
almost negligible . 
CONSTRUCTION COST: H.l\RVEST design provides for three Stream Units, complex automatic 
addressing and table extraction, and elaborate indexing . AEC 's computer 1rill not 
require these features, but will have a high-speed arithmetic unit not expected to 
be in HARVEST. Estimated additional construction cost of HARVEST: $400,000. 

1 :J 


