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R TeY 3 contrulisad.and moah”nizad air aefanse coardina»»

’-hy *. aﬂtehl purpﬂse

}electronic digital coupufer de;lgned for the purpoae, er by
..a ganeral purpese comauter, in pnrticular one panufactured
;,eauuarciazly iu‘large numbers.~ _ -
L 20 Ita special purpose couputer 15 chosen, it must be’
,.v‘deaizned vith sufficiont ﬂexibﬂity to mconnodato varying

-nunbers of bntteries and targatsJ and.ahlnging firxng doc~

trines.: If,thisv1s-dongw-tha»com@uterpmillqbqn&bLa.to,work,

~with some, theugh not akk, 'atpona -systems other than the

‘one for which 1t 1; m-igimlv,_‘:_ aesignad. |

3. Goneral putpsse conautsrl now in production are
1fu11y ldoquste for port—lsso air dofense coord1natien. The
'ula of 'idely used types af-gennral-purpoee'cenputars has
'the adv:ntage that, in cane of hreakdnwn iz an nnnrgency,'

*tha fire caordinlt1om computtr can quzckly be replaced by

f"drltting o eunucrcitlly used‘c@u@mtar-oivthe same type. .

gy 'nm pmmm of mnutic nissile throlt afteots

"'_,_..-cm'ear mun m the same ny po eufem againtt adr




;eenaanic numaidsratiano 1:

| ?-aramch -,zm b.sxa-neolot t

* ,tnvorub1e to tbo general pnrpuso calputcr. There sre
;’.&ditionll aévtatngcs in using u canpntcr type which is

fﬂidely used for busineas or acientitie ‘purposas.
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' amtsr vill suitiee :
degree of spocin;inl—

: : i.le thrnt tarta’ta s
pence - mq,uirmn ¢ ‘placed upon the :

, tiet mipnants and ‘upon noxib:lnty
‘ _=_.0£ th_%, cwnter :

T!m present ropm deals ‘t:lth thsse questions. In par-
ticalar, therefore, we are. concernod with comparisons be-
tween #éﬁﬂml 'rmi'-pm{ andumhl purpme digital computm

Such coxparisons can be made on physical or ecomomic
_grounds;, f.e. , on the basis of what : canputer cﬂ! :ccuplish,
or o!f wint a &uﬁ-aﬂ* iadenplisﬁneﬁt casts--e‘ineﬁlﬁd‘iﬁg the cm&
' of dclming, 'huudiﬁg and opurating the cmpntcr and of pro-
fﬂ’ﬂminz 1 gim tnk :tn ah' detme Ye. are prucipauy

‘ 1:331 charaetaristics o!

veaacernml lrith & mri am’jo! ph'




‘*.>-adilta itages hatween the‘

'computers exist. Thus, mach

f@@f@ﬂ:tpgthpﬂlggt ,.

-not in. kind AXI dig=tal

';tuﬁdalentnls, lndfnnny inter-

trenes~ure possihle.~ rurthar~

_h°re. many ot the characteristic advanttgcs of ganeral

Purpose eomputers depend on the tact tnat many capies of such

- ﬁhich are dcsjgned !ar
general_punposgngﬁﬁ(aifih5 oly & 2ew copies are actunlly
built 1111vocc;?y"sprEitibufintarmadiate betteen general
and Spﬂcial purvese coapnter:.. It wai-slso-happéh that a

speoial purpoae computar is built in » large. nunber of

copisa it '111 then enjoy some ot the advantagen at ‘general

purpose oonputers Also a computer may bave eert:in special

purpose . 1ﬁlturls superimposed on * general purpose basic

deslgn4 in~aoma cases sueh features Bay be aptional. All

-thase possibilities tend to Blur the distinotion between the

;twn nlnssas of nldhznes

It ie tharefore not passibln to giva clenr—eﬁt ﬂeiin1~

'tions of the wnrds “saneril purpasn computer“ aﬁd "npecial

purpose con@uters“ = Hor are guch definitions ueceasary “fop

f"es oi this repert. ﬁ“;ﬁ?h--l.~
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we shan ttamt ‘to .
: pendi% to this

Considerations

umn'n of roxihility into
.iair defam cmputgrs arim ’tron' seural 1actors which vi}.l
mhe mnsideud haro. R E ' o ‘ ' ' ’

(:) gmee ot @entralimtinn and Iechanization In an

lir daefenla synten coatlin.tng a numher ‘of batteries, selec-

v‘tion of t:rgets for battar"""es nay ba mde locally or cem= -

‘tnuy, 1.e., by each ba-ﬁ: ry Por  Ltself o by ope Tive'

mamuon 'céu'tér . In nith«ar case, the process of target

'-lssigmnt nny be per!ormed by personnel or by a computer.-

lc thus bave four ponaxble-' systm At this time & final

ehoice aum thcm hu no', r-yet besn made .thotigh the general
‘ thinking is 1n the directien of eantralized autesatic. systems.

""'!or the purpmu of the presant report the two nun-uutamtic

systeu pment no problml at. alI, since man 18 at l-sa_at

equiulent to a htzhly tlex blo mehino. Antoutic target

ac ;ectiau, whetlxwr lonal or centr-’;"-l does iuvnlve tlexabtlity
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ot battarm served by tln cu:t 311 udsiyatun wﬂl by it-nlf o ‘ [

.,.,-';cmsu m ﬂu:ibﬂity requir;mtl'

,;!'or mse toascns, the N

’ivpruom: mt deals: 'ith the c:ua of & ctntraliawd aﬂtmtic T 1
-'lnteu of fire coerd:.nat:lcn. e . N i

(b) ‘Size of neicnse !stt_ '.l'hc :group of studias

Of *hich this rapurt forms 3. part h“n !nan cenoernud with

'defanded Aroes vhac dinension is cmuble to the range of

the - dvim%n nin*los citio-, -atrepoutan areas or graupu

of mehbering zj.tios, 8AC balos, ﬂeld arnias. Thay have

not been canurned with, say,. mrdxnated defense of the con- ;

tinental Bnited States, or of njar suhdivinens. It is not ‘
’ mlil‘tic to dennd that air defense computers be ude ‘80
[ tlexiblc tlut they be adequate to. ‘both kindu of tanka. Con~

-soqnantly, we lnit our utteation to the firet: grcup of de-—
: txudul areas, sometimes c:lkod ”point dcfems" for shart




ai targﬂtu

R eg) ot ‘rxmts. “The: ntmn mumbe
that ln! ‘PPnr o:rer & dc!endud arn is ﬂif:ncnlt to pred.ict‘

:l'ortnmtely, tho purpo-es ot tho present rspm-t may bo .
aahund utlmrt -uch pred‘lct.ion. It sem proper ttm:

&nsgn mnrn :or the !1re cmiﬂlisaticm cemmtar be aimed
at the: naxim waber of . targets vhicb thc detm ve. napons
can: handle: .wmmttlly_._. Vo uy c_.,axl.,l_..t;hxs the-s;ﬂ;xra.tion v ‘

‘-~z~1§-ve"i".1 =»"'If at ’-lfu’y tine. in ictull Mratiovd the mmber of
w.-'taruft axeesdl this. leul tm tbe ﬂexansa 1111 he un— )

_.;mmm, but at ths s;u t.m xt 1; lols :lapertant tor
4 to: bc ‘most: efﬂc:lmt. o




j del.‘rferent dectrim F‘Lnnlly,

 Mod1fi :ation ﬂ'f' d-oétriiiiﬁ:é_uy* a1s0 becoms ‘secessary. as

a mnlt of furthm' 1ni‘oruauen on oountoneuuret : . To.date

there 13 no unlnim:lty on how to ‘Behave: is the pmenca of

-dncey chl.ft or radu jamiug' ' “‘The dﬂew:l.va tacties pow




'i deot‘n of ' new computer is’ nagligible by ‘comparison. ;
v 'rlms, in tha present study we uuit aurnlvos to computers , |
bldeqnat» !or tho Itrgest point. dcteuse oceurriug in practtca. !

o by eans oi the weapons cnrreutly'cnnaidered for this pur-

Fnle. It is plausible that a cou@utar éosigned for these
requirenents vill alsa ucconnednta nany efkor types of
o wulpuns but not ‘mecessarily all typus that?nightvconceiv—
-bly be used in mt-msa air defense, h
In this conneetian it is vall to distinguish bet'aen

g the eenputar ohangxug the doctrt-c, and chauging

! ' “IOIe‘0f‘th0 p:rt-eters. Quite often ehqnge in’ weapons -

111111 not call fow 2 new doctrxnu.“:ror exanple, 1t appears

w nkex y from our prmm knoulodg. that ‘for Wike Hercules

tne slnnbtiriug*&octiino cnn be»&SOd-!hieh raeoumcndud -




eoordim:ion ennpnter will rea im!
':truntionl lt tﬂ only 'hun the nlture oi thc vaapona

; shluge' drlsticllly that an: entire neu conputer ia'raquired. ) i é
@) |
tion tha emput-r is 1n dnngar ot being put out of commis-

.‘v_.llmb z aad laintmnm. In actual opera-

_‘sion, eithcr by . n!.tunctioa or by eneny action It is 7
m«sunt to prtwide for ease of rephcing oither the. entire : ;
computer or any oﬁ .;t‘s cnmgopg;pts Also, the cmutar should |
be designed for easy mintéﬁmi.\ Personﬁal required for
n:intenance, operation and procran-ing are subject to attri- ;g
tion; there is a Brsmiun on a eonputaw design which . taezli— ¢ §
tatea roplaeeability and/or traiming of such personnel.

| Pn-enthotieany, this requircnent eonstitutes ‘one of

the. g;rntut dravbmks of quciu pnrpose camton cmpared

'ith gmral pnrpme ones, and eapecially with those géneral

wrm eonputcrs which are in widespread use for miness

- or lcieut:lnc :ppli.ant:lon. rm' auch conputurs tlmra is.

umuny an lmple pael of upn.u- ncinties, plx'e puts.
trn.m uintcma nnd opqrn:lng msaxmel, ozperiomd

4 ; nd ;nn reany-nde em- tsubrout:lmoa) wh:l.cb can be
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23+ 159%»11:&&% rm&:ﬂd ior air. defannq,v

"'such as rldars Ind launchers.; For ot.hqr a_pplicat;_ieng,-v--ﬂa.-..;g:.

'»etmata tnr A post-im air

3 eam-dimtioa conm:tu'. Since nonputur mnorios are

unuauy built im. sizes: vhich are pmrs a:t 2 it 1: suggnted

}_tlut: 32, 768 the pawer of 2 aaarest to the G. C Bewoy

,v-autinata, be. used as 2 t:rget figura.

'rhe_ speed naeeaury !m- the conautar can he dntcrninad

B batteriu., Seppoee rurther that 2 battery, atter r«caiv—

1
¢




; ';up u&:a,tho fiv

-fﬁn riak nt‘lotting g ! battars wnit tﬁo lopg. for: itm. sign-;
omemtyw taﬂety faator of 2 or<3 lnwﬂirs_tn q;dgg;.ggopﬁ,v

1:!%:339, for: a safet; faetor mgz 5. the apeed of. th?,eogs

.ﬁﬁt‘fa"’g“bfﬁ@“ffﬂwﬂﬂcb to.eu'pla&& an. :s.isnncnt in ‘time

The ntudies conduqted‘ ,; ho Eattoual Buraau of
_atandurda paruit the inforence that tho goneral Pnrpﬂfﬂ com-
:putors cquetnd-tn ba 1n wi¢asprond use. 1n 1962 are nnply

_ ‘GOQnate tor tho scverest toroaooablu antiaircraft tire

| cnordinttion tasks ' :

| This stateuent 1s baaad on ths plat uso ot an Inﬂ TYPﬁ
' 704 cauputer :or ainulating anti ircraft dntenao ongagenents.

_581111-15110 raids have been si-nlatsd at the rate of 4 to 5

 iP!r ninuto‘ !he avorago cauputor ti-e. betwean 12 and 15

“s-condl p.r raid, 1nclaﬂ-9 nOt anly the tsaiznaﬂﬂt of tarsetsa
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printed the unéh né tiﬁekpar aid h:s to be 1ncreaaed)
Those auxiliary operatians :rs perfor-ed only in sinnlation.
.I! 2 cﬂnﬂﬂtar is. ueed in a rotl tnctical situntion, thsy are
onitted ia their place there nay bq certain o&her minor

-operations, sueh as target 1dent1ficltion,;lnd pasaihly ths

trlcking of !riendly lireratt.v Omn the 'hole 1t seous
ible that computer time in vesl tactical employment will be
’vuo grgatcr-—probtbly smaller—-than in siunlltion. ’
The raids to ‘which ie raftrred above. bave an aver:ge oI
mbaut 36 nnsiganants aneh wazch uorks out to. &hout-o 4

fthore :re 6 targetn. ) is reughly pr@por—

- tiﬁa&i t the sumber of tlrgetc. 'Thus, in & raid where 60



















&t at rs 0 3600 lar"'units) cwrawond
to the time of flight cxwlo abaw, —_'n bave the. ltltmnt e
t;..o:tthlh‘t $a ..-;;-,an,., &mgt po;m . 5 upite- o_,sz . lﬂ.nﬁ‘.!-ﬁh away: 1‘ 18
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a -av I variety o:t opt.ions

outwt mimnt. : am




'a criucal. xn tnis

R 'et a gcnoral pnrpoug couputar has deeiairo t&vnntngﬁl..

l‘hiln thg spacill purposo aonantcr can ba ‘50 dasizaud ls to .
IR -ucunate the coding of the snitial plan of computdtios;
;.--“thi.nf -hiapv».mhs. -11:: all the difticult’ ‘to cod any other










»’lsurnl tar-iml (imt and outwt) units of di:tf.creat kinds.
'Seu emutera luvu two or me di:tforent ncnm'y units (e.g-

f.',:nacnetie cores and drune). a zu ha’vn two arithmtm units,

tnd nom emtenputod dosigna my he 1nterproted as eon t-_ir.-
ing tvo eontrol zrntta. ‘ ,

3 h) m contral ﬁnit hamﬁus the matrm:tim to the
empnter_., A: ,, rule', 1nstrue‘eious are eudod in the torn o:

mbeu nre fad mto ‘the eomuta»f tran an: mpnt upit, in the

'nn vly as: aﬂwr mmbers, nna hx‘i ntm‘ed 1n unorv vtth







'-ﬁ._d{j mntiutructiem. o

ould be repliced by cowbinstions of simple







g werial. Magnetie tapes, 11

‘used as l steﬂ&o nedtun. uu outﬂ.rul.y urhl. =
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