CALCULATION AND COMPUTATION. Words
cafilasning the roos Grioal- and cowgar have ensied Bnce in-
siquiry. The siudy of cancepis wied ta indcare acriom, pro-
feszions. sl imenral and marenall amifaces suggess thas
cabiwlitéan and cempussisn have not been, & csanicaly s-
wamed, an exclsive concern of modern pmer. The memw -
imence of btk word chamen throwghour the decades (and
<enturasi) prior m World War 1[ also suggeis that it may be
problemanc o weame tha the rebionship berween calouls-
nion and cedsgtacian has been simple—rhan is, compunrian
exiiging as an exvclusive posrwar phemoenenon Broughe dbous
b a vechinical revolucss thie kit caleulsinon behimd. Far borh
Charkes Seeinmes {1365-1923] snd Wannevar Bush (1890-
19741, celetaaned piceeers of the prewar ind interwar gener-
anon of eecirical eeginesnay, repeciively, bork calosbaion
and compastaton were of consrirurional imporamce ro all thesr
technacal work. Their wrinings indicare 1 belied char the com-
paming sevolution seamed beag Befnre che 19405, Swinmen
aemed Bush mPIm-d bach concepr contem perneosly o cheie
pervmive mgi thonks in onder oo daif iz be-

Adier the 1930y, amid popular eopesration shar hull mech-
anizarion had finally amrived. the concepr of “compurer” com.
moaed o machine rather thin 1 human, therchy usmf_ving the
deolisgizal hegrmuny thar posmned ro hll separanon of pro.
dugmion from skalled labar. of sccumulared (or desdl Libor
feom livies labor, and of fined fram vasiable capial, Insoed
af disapprasing, tha daed engineening ditferennarion berween
“anakrais” and “compurors” rsurficed in e svirem analvies
werhis coders struggle dear marked the emengence of the pra-

o 's mew prod is. The difference
berween mpulumn and calcularos resceanes throughces
the fieroe competinon Berween the dgieal and analog cum-
pussr | 19405~ 350y, fnllowsd] by the jussapasision of digisl
compurer hardware oo sofrware | | Hils= 197055, which. in ram,
wis succesded by the conirws bermeen digpeal commpuies G-
WAL PTG M froem solrware for special purposes lie.
application softwarel in the 19605 wad | 990

Fremanderm, Early Modern, MNom-%esern
The difference in che meaning of “cakculiron” and “comps-

Ing
rweEn hlgh kel .I.lul'llu anid law-ikill JHﬁanuﬁ hermwiern
creatsee manal desgn and routine manial implemen o,
berwsan thar which wis sebwecr o the leait and 50 the moar
of mechinarstion,

Feainmenz and Bush percaved themselve w analwn, in che
erafizion af Goinfned Wilhelm won Labain [ |G46—1 7146 and
Rz Mewian (1i42-| 7270, the emly modem founders of cal-
culus. Witk che dynamic expansion of che divislon of labar chat
has been par and parcel of the expaniding capiakar mode of
prodictian, ihe progras of caloulanon was 1 preraguaine fior
the wbvance -&fuompumlun Succemifd calcubinon dom the
sap by che well: -paidd few waild, finit, nousiniss che work par-
foemed by the multicudes in she base of che pyrasid; second,
i would minimiae the skall regaired by them: thisd, it woukd
st thesr weark i mechanizaion; and foh, it would kewer
thaw salary exgecnrion. Computaion was che ol for a low-
paid clerk known i the “compurm™ or "compuor.” These hu-
man  campuiers ware  ussally women, who peoduced
ccssgrgtanions for the see and the mdeary, for susince aom-
pawsees and other Basinesis, and Gor analywn withen she ang-
neeting sed waenific commiseny: While human compurers
worked wick 3 rich wariew of wofin, i@ e e mas em-
plavmess of mechanical deikrop “cdoulsning machesen™ thae
derermined chair hiswory, By conms, the enginewing gradu-
ate, almwsy wwclwively’y make, was erying o darance himself
frum che rnks of che human computen by pusonaely de-
h'fl'idlng the securscy of his ineipenive slide nale, which he
okl own indivadually and whalfully wie w0 "calculaie.”

Maw Divlonary af the Himom of ldeas

eanion” that are feesd .'iulnmm and Besh sesms 1o hive
been buile oa che precapiralis wse of rerms formed by the roon
cakmi and camipas, respecrsvelv. Historographically, che lae
medieval peviod offers am ansmpls when one campares the in-
et shown o quancibving the heverogenany of monea by
the Meames College theoriss known 15 the “Cuford calosa-
pane” s the practice shown hy eher eclmiasical comsmunioy
romeard hamogemiing the sandandizasian of eme iheaugh 4
wechnique known s cempiana. During che i madievad and
early muosdemn penod, e sk by the sgorss upon che
ahacim—1iar is, the promasrm of compuning who e wpan
previous asd private memsanzacion of tabkes of numevical re-
Lntionships wersus the defenders of the encient tradiion who
placed emiglais an live caliulsions pesfoemel i pabdic by
mawing prhble (thay &, cakulil kg deagrued |imei—
T favurably m e conilics herwesn ehe digeial {peo-
grimming) and the analog {livieg labor) of che recany desades.

The physical embediment of complew memarcal wlasion-
ihups chrough iaerconnecied mechanical parm dear were on-
coalnd by a cass, hence masking the megion of the gean,
diaplayeil anly the i amil ourpur nuasber, o celehrarsd
wally modern evamples were Blaiss Pascal's (162516620
udifimsg muching | 16421 and Leibnie's sdding sned mshiplics-
e machine | L6891, Eaeller in the e cenmey [ 16230, she
Coarmman muthewsiicias and linguist Wilhelm Schickand 11592-
1635 had meskanized b ser of numbeend dideng reds thar
John Mapier (155%0= 16171 had devised in 1617 = simplady as
precnicnl calculanions, Booy Pmical ind Labea wesght o
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