
















































































































































:)11:01e A"o'Q.t.in'!) �d�o�p�e�~�l�d�i�l�J�!�.�g� on �(�~�:�i�.�Y�·�O�l�,�'�1�l�w�t�a�n�c�e�s�.�;�,� "Ille -t:TPc :3 �:�:�r�b�~�.�q�:�'� �~�l�:�.�f�:�)�y� bEl �m�.�8�.�d�~�~� 

'hei'o:{',e the rou'l.;:i.ne j."eucheD the mUl;hi!1(1 f) in Hhleh �C�C�i�.�'�,�:�~�:�)� It. :L:; p:.r; .. obt:bly 

l:lot �~�u�l�:�1�J� s.utonmtlcQ 

'I'he �l�i�b�:�r�.�a�i�~�·� itself connists n.r ·tuo �p�a�:�,�~�·�t�u� uh:lch HTO U::.: ,;:,d in �~�:�'�~�J�.�i�;�:�;�-�"� 

ces8inn:! the list of �H�l�~�i�t�t�f�j�n� �d�e�S�(�!�T�'�i�p�~�~�i�(�)�n�;�;� �~� and the I!o:l.lo,:':d:.:L\)t,I. o:i' �i�~�'�&� �t�'�i�:�~� 

of' h,'lntl;"'(1.ctioIl:a fOI' the jJ:\ac:hinEJ.,' rrhe llet. �e�f�f ¬�~�e�'�;�~� itl �:�:�;�.�:�'�~�"�l�i�l�w�"�:�,�:�'� '.;, .. 1;), n �d�J�,�.�!�~�J�~�,�.�~�~�u� 

()f typa la... ·rbj.s if3 o1'11y �e�f�f�e�c�t�i�v�i�:�~� if tho deser:l.f,'t:i:,on:3 ax ':;:; VO:i.'Y �~�)�l�E�\�!�;�.�:�i�:�'�l�!�·�·� 

�\�l�~�i�t�,�t�H�n�i�,� u:nfortunatoJ.y �(�J�u�l�~�'� ono (:o-:1ar in ten eEl:'. do th:L:.I" 

!t is:t!nporta:n-c th2t the �:�J�.�~�.�b�r�.�:�r�r�y� ca'i'.Hlog!J �o�:�~� l:.nt o:!." �\�l�'�:�:�~�J�(�:�~�r�.�7�;�f�t� �l�o�n�~�;� t, 

be �!�{�!�~�p�t�.� tJi.dy and 'U:p" .. to· .. �d�.�!�1�·�~�I�~� ,: �:�'�i�~�'�h�i�~�.�3� 1s no �£�~�m�a�l�1� 1:.;:1s1:. 1(4h·a G:;mbl:":i.dt5r;:) 

Univel's:lty catalog ls �i�n�'�i�~�1�j�l�O� par-cc3p one gt'iring ol.'lly tho �l�.�~�J�.�:�:�.�;�U�j�,�"�·�l�i�V�i�i�~�:�i�.�o�n� 

l"eqtlireil by the x'eguJ.a!' 'l.1881.'S? t,he Ot.h9l" giving �t�h�~�1� �i�i�l�a�t�l�·�l�l�(�'�:�t�~�J�.�o�n�s� :t<! :ful1 

and �e�~�r�p�l�~�.�5�.�n�:�i�.�n�g� �i�:�,�h�(�~� �K�e�t�h�~�'�l�d�s� of. opfn".9.tion or tiM �'�1�:�:�i�I�'�:�i�c�u�:�:�:�~� �m�J�:�~�\�·�;�:�:�)� ... �)�\�.�r�G�i�n�E�~�[�3� �4�~� 

:3ubroil't:Lr.l.E;.!J s.re dGJlO-Ced b::r a If-rt-tEn" dofiri5.ng tbH �c�r�t�Z�:�i�5�:�:�l�~� �'�:�l�1�~�d� Ct nUi11b8r 

It:, �J�:�~� �q�'�l�l�~�3�~�~�,�i�o�i�a�1�3�b�l�o� 'ill.lethe.I." a �1�i�b�r�a�l�~�:�y� aho121d be D.l1o'3ad. to gl'ColJ 

�J�l�~�e�r�e�l�y� by �i�u�c�l�u�.�d�i�l�'�l�.�~�;� Ut.:f\;l �s�u�b�1�"�o�u�t�i�n�e�~�)� as tho;r happen t.o �b�~� ":;j;' Lt't,1)t1r 'Jiha 

1 • "lid' �l�.�.�~�.�"�J� �~� 1 .\. .1'0 �~� lrl df'l.·"7-<"8 �,�.�~�,� •.. �,�.�·�1�~�,�·�I�·�.�'�l�.�·�J�"� .• i· . .1!··J· •. ·I· .. "'t<!·.·,"t..·,. 1·1·_,···.i·,·,·!u·,.1 .. t'.1 :U8eCt:2;\ SHon.!. ca �E�U�1�'�\�i�~�.�C�1�P�t�.�\�"�~�H�,�\� n'v ... �(�H�l�~�a�l� t. �.�~�o�~�o� \:../.:._'c;··u �~�'�'�'�\�;�'�'� :;" 0 1.' �,�~� 



'Ihe:re ur::1 man:y I.<Yl.lyn or urit1.ng a Bubrouti:m)to do a given .1 "b\1 .s.~'ld 

:b:~ ;J011.8 (~tl£e:3 tho I1b:1:'Hl"'Y Sh01.11d (!ontain n oeIo(~t:lc,no) 'l~he fo:-Clo'v,ring 

t~haI'w:tG:L·i3tica are dorJlrable :tn a libra~:~y subl'out.i:ne ~ 

( 
'I , 

~I,. J 

(2) 

t1} 
(/:.) 

(5 ) 

Compactness i) p~l,rttculnl~J.y (Jf th$ 1'ina1 fltr'illl) 

Epeed or exec'l'!:titJuo 

f;unl3l"'icol Pl"0cisir .. m.o 

t,implici ty of 'Hao 0 

G£:111e:rallty of npplicat3..011 .. , 

'rhes" Bl"'e often "in coni'lict" 81N:l a compromise has t.o b.9 made 0 Di:r~~01:3H~j 

aul:H\")t:tines are arri ';'led at by 'Hoiglr'Ging theso cht.u."acte7."is'\;ics dj .. r.[\n'0n··t]~f G 

--­TiTLe!" ; 

~/'c.y~~l~~,~~'-"7v;u~ toer \ 
/(11':>'- , 
( ol~CI,.c.lo~d ) 

5t:? ,:.~o'J <'~IJ (. G 
'u 

/W1 ~pt)r+a\'\t- I'\UI\~ b·c.~ ~ 
011 I" t~ ~~" J, "~1d 
SI"cl/!. 0 f' r a.,3 e.. 



IJ:al:e subsequent modif'icat:ton by SO!i1£:Jone o"thoi· tholl the author difficul"ti o 

:~:.:. .. E':.S!9:.~ r.lentioned that use of an algebl"aic psoudocode had the odvnn"cage 

of: !\?;quiring the use of. stand(lrd ilot;;:r~iiono . E" Vool'h€H3S emoho.aized that 
. ~'-=~~~.n"lll.~ -

"tho usor should· be allovled to :Lm:pl"ove ·the sub:i:ou'b:tne and ~ll!. m.ontioned 

ti!l1:rt IIDSACu s SUbl"'Outinas were c:!.rculated SlllOng sJ~afr In order to en·-

cOllI'age commen"li 0 

C CI Ada.ms ta:vol~d tho development of SUbl'>Otl":;~lnes 011.1y as the 
~~M"~'" 

l1eod fo']! them occm:.'red as i"li t'ltlS d:l":rricuJ:~ to Pl"Cl11ci; just \'Iha-t mathe .... 

mcdi:1.cal routines \'JiJJ. be needod G Subroutin~s i.'11"i"hten b:t" users of ,:hirl"" 

o.€!mand fOI· input-output and 0.1":1. -iihrootic routines is usually predic'~abl0 

up to a pOinto . 

OW3"'COIru3~~ expense by a sldlled !>r~crrnm.m.or in n form stti'i;nble for inolusion 

:i.n u l:lhraryo IIa'level-~ development or a certnin type of subroutine can 

also be usod to stir.lU..la'to muc.h:Lne use in that ~ao 

\'10 Rr..unshm:l I:'Mti oneit that getting !tid of old subrout"lllos is a 
..... l.~QIICI.~II.~ 

pl'oblemo . :r e,CoP 0 M::tlJ.er sat d ';;hat j.n a forthcoming lj.br'drY dosoription 
_.ICIIM~~~:r.:.z.~~ 

(;t Ccmbridge 9 the 6ubl"'Outines wouJ.d bo l:tsted as cUlT?nij 011 obsole;:<·cent 0 

:ao also advocated that deficicnc:I.es in a library be l"lenmd:1ed by an eA~l.vt 

'.i,lho \~~ould fill ne rna.ny gaps aD poss:!.blc:'l rather 'iihun 'by a p:rogro.m1'J9l'" 

D~, Cornbelie ad.1tIsod lc~ap:lng tJ. tr.u,:\·i; "le:r.'s2.on ano. a s.h('jl"·~ vex'siDn 
"~'l ,.:.1' I'.I,."",~,.' ! •• :~,~ ....... .:. ~~ ... 



01' SOnl3 subroutines o 

qu:trGll subroutines l) it \'laS found thr.d; Dona :progrom.mel~S used "Ghe com· .. 

piler J~(') i.1rite the subroutinaf~: ond tlol:'l"iod very li ttlo abou·t the penalcu 

J 0 Eacl{us advoca·ted letting prOgl'aml"l101· fIll in SOITl!) parts of 
_.CbIZ"'~"~ 

:SUbIoutij.nes which are subject ""yo considerable vUl:"iation in individual 

p"Iaai'erence 0 

In response a question about 'hhe descl~iptio.i1S autorratically 

VlI'i ttan by compilers and genel'Utedo ~o l.!W .. ~!: said thut they usuall.y 

included leng~h Wld temporary storage raquirsd but no'!; the operating 

,time 0 

The notion of tempol'Ury si;orage was clarifj.ed by a short 

discussiono 

Co Adams advocated that "unso,t'1 values of' parameters by tho 

ones most commonly used o 

'il~ . I .... .", - ....... -



16,-,], 

.H. I f' J)0 • ~o lSCUSS~on 

l-1ro J o ,H.., Belford opened the discussion by giving some facts about t~he 

Iil~f 70l1-0 Tr.: .. nsi'ers bp.t\'/sen the drum flnd the high s~eed m~~mory will "be a.t 

10\)000 It/ords per second as against ·100 in the Ilil-I 7010' l!'lonting point ul-'ith ... 

metic will be built inD and there will be a means of uutoI!latically e.nd ranidly 

searohing a table in the st()re to find <.l. given arg~~nt It '.l!hcre will. oe three 

index registereo Answeri~g Donn ComJelic o John nackUs stated thut the reason 

for not having mQre ·than three was tha. t no room could .)e fllund for more; a. 

point of diminishing returns 'Nas .reached o l-1r. \1/ .. 1\. .. Hamshalll t'lx!ll"9ssed the 

o~inion that three was much too few .. 

. S·lro '.f .. M .. Hurewitz said th:1.t in the· ciovelopmont of the .dISI-1AC at HOA, 

the need for feedback of informa'l;ion from the urogrammers to the engineors 

appeal' '''10 J.JOll~ 0om;)elic asked how many ~rogrammers I i~'3as I/Jere rejected by 

the eneineers; Hurewitz renlied tt~t no idean were rejected without confer­

ence bet\'wen pro~rammers c\nd engineers. Unfortunatoly he ~'as unable at this 

. date to d.iscuss the actual designG There ensued a heated .. ·~iscussion on the 

ethics 01' industrial secrecyo 

j)ro Grace Hopper raised the )ossibili ty of using seV'era.l small com,?uters 

in ~)(j,ru.llalo '.ehe greatest demand \'/as for small rr.achines I and she hoped that 

eelch university would. eventually h.:.i.ve one,. '~he size of u. big muchine was d.ue 

to the numoer' of operations it qerfornedi this could be provided by a.utomatio 

coding. She foresaw a mass produced small machine, deliveretl. with a comuiler 

and library 111")Qro,?riate to the customer's needso 

Mro J. 'do ilaokus disagreed with th:ts philosonhy on the gounds of com:>u .... 

ting s,!>eed; since 'in~reased sueed costs little more e a. large comouter ie 

oheaper to use than ri. sma.ll oneo Suoh things as floatln~ noint roquire ra.-pid 

comnutingo ilro Hopper ex,?lained th:.l.t nho '.>las thinking mainly of 'business 

rather than scientific ap91icationsll ami of machine's costing less than $50DOOOo 

Nro Go I! 0 . ~ieynoltls o'Jinted out thu·t the use of floating 1)()int could of~en 'be 

a1voided ::Jy hc1.ving long registers with the .~oint :in the Middle.. lira HO~1ar 
agreed that the costs of facilities would have to be b~lanced. Nro llackus 

sa.id thil. tit \'Ill.S not the extra facili ties that r.m.de a 'oig machine choe.per to 

run 0 out merely the highe~ soeedo Nven using Snaedcode" the IBM 701 wa.s 10 

times us fast as the CPC o~ one jobo 

!-iro Go Go :I!'ostel· describe<i the ~rooedu.re em-qloyed at 131·1(~ndic01it) in· 

designing sample datu sys terns f) using ,~ fast T:"ach~ne. \'Ji th only 07l:e orogram 0 

A first estim\.l.~e of the oasic design ?tirameters is I!Jade a.ndthe nroblem i~ 

coded for a machine wi th these ch::"ract:~risticso The engineers are then con­

sulted on the cost and fCD.sioility of tho liesi~n~ u. revised ILesign iE'. iJro~ 
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duced~ and the pro:llem, recorded fo:[' the revised dasie,n. A consi,.lera.ble a­

mount of codine is invo;1.ved, , and this raises the qllof,tion ,whether a transla-­

tor'could be ~roduced; the idea does not see~ impossiole. A method of auto­

ma.tically coding for minimUm latency \10uld be require40 Dr. Hopper offered 

the 'advice that this is Jest done by \1riting the routine in relative coding 

and applying the latency-minioization, '9roc~ss starting at the end of the rou­

tine and working pac~/ards. 

Mr. J. 11. lJro\,/n a.sked \r/hether Hr. ,h'ostal' had ever used an existing com­

puter to simula.te the hypothetical one. l·lr. loster re9lied t~t this would 

be done when the 'Proposed design reached a sufficiently fi~ stage; so far 

no routine had. been com91e ted before the (lesign' was chc'l.11f::ed. 

, lteturning to the topic of smu.ll ve'rsuG large machines, ~. itosenth-').l 

sa.id that each had its "!llace. Donn Combelio inter-preted Dr. Hop-per's rema.rks 

as meaning that although big machines 'were used in scientific research, many 

businesses could uae small ~achines. ])r. L •. De\'litte sa.id that the sma.ll 

machine t-las useful in' experime!ltal work too. Donn Combelic asked \l/hether a 

problem tried on a. small machine \l/ould event~ally be nut on' a large one. llro 

DeWitte replied that thio'might be sO"or a. problem tried roughly on a la.rge 

machine might be tailored to fit a small one. 

Dr 0 J.. O. P. l-1iller pursued the idea. of a machine with a vary simple 

instruction code. l~ost tlachine o1>crations are I!1~de of u number of small 

uni ts; the.secan each be made to corres (lond' to CJJ.,miaro-lnstruction'l> and 

bigge; instructions can result from'the execution' of a 'microprogram ° 0 Such 

a schemeD using a microprogram Of256'~lcl~-instructions, will be used in the 

new'machin~ at Oumbridg~ University. One might ~lrrange to Je able to change 

the micropr~gram for different aU9lications. and even to ~rogram this change. 

J)onn Combelic remarked that the latter idea hacl also bean put 1'oX'\vard by Dro 

¥erlis at Purdue University. Prof.· Adams ~ointed out that the plugboard of 

the :OPGcould be regarded::as a changeable mioro::!~gramo Hr. It~ D~ Smith 

sa.id that a mchine wi th a. ,drum-stored micro"pro~;ratn ha.d been buil·t for'mili­

tary applicationso 

, Mr. P .. lI'o W~llia.ma sa.id that his firm is trying to decide on a com:outer 

to use •. ~hey "i1 .nt something intemodiate between an IdH 650 and 7Ql.:·o The 

704 seems too large: they 'would not be able to keep it busy. Jobn Backus 

said that by· time' shal'ingo a. big cOID'9uter ~ould be used as several' small 

ones; there \,/ould::.need to 'be a reading station for each user. l·iro Ho ]'reaman 

remarked that down time \oJould be wo~se for ~ne large machine tml.t. for aeveral 

small oneso Stanley Gill said thH.t the ideA. qf a centra.lised com-puting 

bureau seemed a g'ood aIle 0 exce?t that if each subscriber viera to ha.ve his own 
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inl.lut-out:>ut e4,ui:nnent he would no t be able to ufford allch flexible aqui'O­

ment. trot' 0 ""dams Iloin teu out that the idea. wa.s aif'li hLr to that of (l cen­

tr.:.&.liseLi. stenot,;ra}hic bureau o which \l8.S not always successful.. Do 10 Shell 

sa.id that Jell Laboratories had in fact used 0. contral computer \t/ith remote 

ill.mt-out:1ut very snoceasfully·. He sLl')d th:~t the eOGt :.:}3r '.")r')eration of a 

I·~:.l.eh1.·nc i~ rout,:hly l}r():l~,rtionu.l to the Bqlla.r~~ r()·)t of th~ tjl~e ~er o·lera.tion; 

.:..1.1 ~"'O thr,:; wJrl,: load incrp:~GQn eX~),)!l(,!ltial1.:1 ~'Vl ttl t~!(': tir.:a 0 ~{e i,.j} t th:.~ t whert~ 

.~J.;! :h·~<,·d tj.!!jf~· L; v:U;:.i.J. ],rl GD.:;(:'I ,')f orcn.kd6'i/llo u. l..rgr:- nOJIJl)uter is stilJ. orefcr·,., 

tnn.l"O ,:~, ·;,.:j."Y 1- !Db. ,iJf:t.:u:eo.(';8 In thE. "'J·r.1.i·'!~: C':~::'J\cir;~~·f:' i~~r.l.(;f1 f('jJ:' ~~X"lmL, 'I;h.oy 

'l:';: t.}.ll1 I) 11'.'\I~·l.:rvei\:'", stl.ll irel)fj ,~rw . .r.'o m.'~:d.l r:!::~.c~h.i~J.':I::;. I.;i l'la"i',j,· .. :l-::- 1:ntJ{)l"t.··1i.t Jo:n;" 



Resume of ~I8ssion 1'7' 

T.he usc of flat'1 d:ta era m::, in coding Has the main subj<?ct of discussion ... 

In response to C. H Co Adams IS qUGstion ns to ho;'1 many have a hiBher level 

individual set up a floN diacram and persons at a lat-ler level do the coding 

of each block" about 8 of thD assembled 50 persons raised their hands Q 

r.;,. j~ ... Ramshcrt-1 noted that at Douglas :',ircraft (under" John Lm'Jc) this procedure i3 

fol101·JE.d unequivocaJ.ly" Hig:~"d spef.:!ii'icatioIls have been set up for flat·J· 
\ 

diagrrlms so that ceding can be done by coders 't-Jith high-school It~vcl tl'iainra 

ingo Ramsha'H added thnt flot] diagrams are not used at United Q Co ~'l" il.dams 

Sllgr,;cst.cd that if the spccif:.:.c~}tions are sufficic;"ltly rigid" the machine it .... 
self' could handle the coding., 

Dr" Hopper re:llarked that flovl diagrams offor a potent menns of com"" 

municntions since 'they are not tied to the computero ::ihe has fjl 1 ed the 

squares, t-lith information varying f:I:"om mathematical symbols to .sentenc6So 

K 0 Pot-lell l'J3i-terated the use:t'ulness of flo't'1 di~lgroms as I a comr:ll~n:ica tions 

'medium and added t.hat his r,roup usos 'blocks" contr~ining arbitraI"'J amounts 

of information, that can late! 'be isolated ini~o 6ubrou"iines u They hove 

found that engineers can use these blocks to suggest decision points, c:tc~ 

13i thout being fam:i.liar l-1i th the ccxli:1g It 

Go Eo Heynolds s"tated that hiB [roup uses t1 system that is half .... v:Jay 

bet't·H~en fiac'l diagram and bas:"~c machine coding,. They malee use of magnct:i.zcd 

blocks that are easy to erase and to assemble.. He added that this system is 

facilit.:ltcd by the fact. 'chat -they have a four-address machinc q 

flliere vIas eeneral agreement that flow diagrams can be very useful i~o 
\ 

describe a routine nfter it 11'as been 't-1ritten.. Dr,. Hopper remarked that 

flou diagrams have proved he:i.pful ~,n locating subrou·cines as common blocks 0 

D I) Shell noted tl:at the 'CJep .. d:i.mensicmal 3l')pearance of a fl01'] diagram is 

helpful and spacc',,·saving I) HOvl0ver~, S... GUl g JVC an example of inteBrating 

.;. d:lf:fGl'ential equation that is easiol" to conside:p aG subroutines rathl,;~:r' 

th.3:,:, as a flm·] chat"'':;',) 

III replyi!l.g to C (I H .. Ad::1n1s Os qU01'y DS to the i?xist.en.ce of mannuals o~n, 



jn anst'lGl" to B qUGSt:'-Ol1 u 1)1'0 Hoppel' :remarked that her group makes u::;e 

0/ slibsvitution blo,::::ks vlith nu:abel"ed references ta j.ndica-ce hOH one block 

0';- a 1'10:'1 diagrnm l:1DY change another'" 

r.[' (J 1'1 .. HureHii~z sugr;8stec that rlCk1 diagrams C::ln sel''Vc as a check on 

the problem. sot-up.. S n Gill r-eraarked that he had found a coding error from 

~ flo1-1 diagrClIil rather thnn from ! he routine it.self. 

C co \i I" ;.dams noted that j.n t.eaching the usc of fl0t1 diaGrams in his 

coursa fJ he found that by intI'oducing the concept t.oo early II the problem 

t() Hhich it t-Jas applied nas teo simple.. Consequently the students did not 

obtain Q full apprecia·cion of the usc oi' flot·] diag:rD:;ls c> 

In anm'181" to a question" C .. H ,,' lLdams stntcd that the Lan:i.ng~ZieT'ler 

s:rsteY:1 has pro-ved very useful for a pal'ticulal" class of problems 0 

\ 



, . 
.l-(.l I • .':".':' ...!~ 

ReStUL~3 oJ: Session /)la 

Boe:lne;1 s experionce vli-l;h 'their '(,01" Af'Ger Vlai tine; n yeal~ an.d a half, tho:;!· 
.I!l 

~aca1·(j"cd the:tr '701 in Decn ~ 19531) About 5 months be1~o!'e 'this they put i;h:~0G 

peo.pIe to i;lorlc c1o:i.n~ t .... 10 impoIW"cnn·t 'thines: 1) :E'indlng ou't ~'lhat othel" people 

2) Coo.in~ subrou'hines and assen:bly routines for thei]." (F.'ill useo After sevcn.'l11 

mOll'lihs of this 'they spent a week on the NevI York 7010 Theil" expel-1enco 'lihe:I:'H 

conVinced them 'chay should completely revamp theil~ :olans by doillE things lllut:!h 

more autoruatico11y~ 
I 

They now have an extellSi va Li bl'al~Y of Su'D:I,,'outines 7 most of, rlhich 

qre stored on a tape and transferred tel tho dl'U1r:1 dU11ing assemb1yo Subrou'(jillO 

'words whose addresses are not to be crlented or tl"'ea·lied in the norrr..al mallll01.a 

dUl~1ng compilation!) illl norm..':ll words p't~ecede all dxceptions in each sub~ .. 

l.'ou·h1ne and are thel!eby iden"t'.1'ied () EO.eh subroutine has a call' nuillber 

which is specified by' the coder; the assem~ly routine then calls the indi,,,. 

eatad sub:routine from the tape and in.tcgrates it in'co the suain l"olltines o 

The assembly :routine occupi.es about 1/6 of' high·."speed storae;9; '~h~, 

J.~ma1nder is available for tho cod.ern l'outines and 1'01' subroutineso 

Although B.oe:ing has 'bo·th IBM Speodco and Los Alamos Du.al system 

available~l they arc li't;tlo useo. o About '70% of all ·thej.r coding is done in 

straight machine codeQ Most of the1:t" 0ngineeI's rtl"e 1.'rilling and able to do 

eVG~'I '~he .scole· .. factor'i.ng 01" the e.n~i!.I.e!Z)r bacomes '~OO dj.1'1f:i.cu..1t ~ SpeedeD Ol" 

Dw.:J. :~. S UGcd (l. 



t.ho '"101 has gEdned accep'j;anco amollg '~he enginoers by' wo:rc1 of mou·iih so 

W6:Li 'i;hat i'h is leoP'lj very busy •• ·.·· no p:coselyii;!.ng hus beel1 nac(:)ssary I) 

som~mho:t d1fferen·t" He found :Lt l)ss'jj -GO have people at as hiM a. 10'U"a1 

8EI possj.ble be among the til'st to receive 'Grainine :In tile use of 'I;he com."., 

PUi;OI'" Than~ since "me computor i.s dej~ini toly \,/o1"1;h\'111110 ~ you have- supe·:<.'" .. 

viso:t's selling its nsc to subo:}dil1a"~CJs ...... a s5:'GU:ll;iol1 'VOJ~y differe11t from 

Sl1bol-dil1atos 'try ins to sell tho comput~r to theil~ st1p(:}r~iso!·s 0 

Mr:) POI"tel· discussed the seheduled ImntOi1eJlc(~ of Boeillg1s ?Ol~ 

. Usually from 2 to 3 hours per 16· .. hott::a· day 0 III :r'osponse to a COIl1J1lell1; ,;/;ha:c 

'th:i.s seemad Wlduly high, Mro POll-tor :~oplied that J,t compared favorably 

VJl th Douglas u for instance 0 IIc:mever) o:t Douglas they .~~d~g.~ mainiiollHllC.O 

tOl" less than 2-3 hOll.1.'"S per da:lli) but their stl.lt:Lsi.;ics show that main'~el18L,ce 

L"'dlj.ntenonce should be realistic o 

Q,Cl2z~~~~: ,'Hla t 1s the output of ·tho Boeing 1J'.;memhly 

l.'ou·~in9? .AJ.te;wer~ '1100 routine on punched cards and/o!,1 on magnet:tc tape; 

'~b.o cho1c(~ 1s made IT:9.t1ual1y 0 

~_&Y..1! 0 ~E~~~ Have ~rOt1 convel-rted alll' cpe problems to '''l01? 

Anm,'l0X" by M1'0 Por"tel": rio st1lJ. k(:ap ec-tJljlnr, pro~)lems sui. table for CPC p 

an.d VlO ull30 keep CPO 11 8 on test run. data rQduc"~ion{t fo,;! examplo:) almost on 

a s'/iandby basis 0 

All oxchant;o be-l,"V1oe:n Ho POX"[;Sl" and S" G':l.ll concorned subroutineso 
".~_:AIUII~ .... "-t.~.. -....~ .... ~ .......... 

Tb.EI orig:Lr..ator of a Boeing sub:::·ouij:J.n.o chscks :i:l; Ot1.t o..n.d 't'JI"'ltes. it up S! 

·LO c, ~ 



'iioms in 8:[,1'60'1.; inda:t"':lll:L tely () :,(n fac'h 1\ old·",fashiollod subroutin~s now ore 

g:i~'UdU(l11:}7 romoved from the 'Gap) li1.n.'~·y and made mora dif'f'iculoj; to use b~J' 

'bol:ng available only ill card d ::scle formo 

lUlU soltri;ion is 

, Codi .. ~,_lg_:.> _ I_._.~---.,-- _. 

Computing 

___ .L~put I Assembly J j I Ou'l;put 

Bl')oing~ s emphasis therefore is pr:L~t'"ily on decreus5.ne codil1.g und otliipu"Ci 

18 ",', 3 
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Dl"o G .:L~ Charl1:n olltliuzd the needs of the ¥lutual Benefit Life 

Inm.ll"anCe COn1pany~ For a:~i"t11ln8tic, fi::;:ed poin'~ zlumbers of 20 decimal 

digi'~s l{orud be usefttl ~ 'olso there 5.s a ne8d to ;~to!'e alphabetical ini'orm·" 

,:3.-Gion.. High spead tape soarching aud pZ'in1iiIlg will be required 0 Quick 

access to any point in s. :?il(~ is unnted. rrhe present plan is -to revis"1 

the lIhole file P81"'iodical1y.. Hi't~h regard to a basic libr[u:'y provided 

Hith '(',he lJI.achillS p 'there i:3 a difficulty becau.se needs Vt;U\Y Hi'ch 'i:,he' compru.'ly 

and uit.h ·the 'bime 0 Th.e p:::"oblem of trnnscrlbing the IleCCSSU1."J7 records 

for au:comatic ope:r~t,:i.Ol1 iDa pig one r. this pSl"'li of the swii;chovel" may 

take yearso Variable len~th i"'lelds al"'lse; pl'emiulDs ne.9c1. only 6 'or S digits:> 

som·;) sums of money may n.eocl 120 '.rne· compar,y :ts not, considoI'ing. the els(!"c,ronic 

handling of investment,s; :tt is considGrillg billing, a CCoU11ting , file main­

·~enance I) etc. Heliabili-cy is :i.mpol.,tarrt~ t,hel"'e is :ilrGerent in the ni'a~Ll 

3ai"e tt type of checko' 

N'r 0 T .Ho Htu:'eu1:'c,z asl~ed uhether the ac·tt1J~ial lIork Hould be U1achanizec1o 

Dr. eherlin' replied tlha:t it Hould no1io In repljf to a. ftl!J'~her qUElstiOllv 

he said tha"t, di vide:n~1s H01Ud bo calcula·G9d indi·'lidually ~ l1ot. h".f reference 

t.o a table. Ope1's':"ions 011 dif':L'el"ent files Hould be combined as ·t~h:i.s beculL3 

::~Jo8sible. Hith '~he I.Boll·l.) 650, i'c uould be p()ssible to combine first tHO 

and then three f:tles.· I"G lP.a7T eV811t,ual1y be possible "~O cor:.b:ln~ ;0 files into 

one for proc6soingo 

Prof. lldE!J1S. raised t.he qu.os-c,ion. of the extent to vlhich automatic c}oding 

might be used in business.. Hoald it. be usefu1 in .opt.im:Lzing prOC89,UXes? 

Gould a ll1',;1nufactul"\3r,' usefully provide pset'l.do ... codes'? 

j':,h" 0 C .. G. Lincoln ptrjj fOI'Hard 'the vieupoint, of the l1on~\Ol:lfe insurance 

'business 0 The alil0ur.rt of ,~ompu'~",il1g is v0r:y sm'ull'; it, can be done simu):CBl10:0 

'30tlSJ.y· Hith input, and ov:Gp1.:r'c. How;}ve!'~ a transcription pi"ohlem arisesQ 

Competition :rOj~ces 'c,he iluB.ediu·G0 furnishing of: policies it! the field~ it, 

:ls der:3irable to produce s:llllulai.190usly a meehanical I'ecord~ A machine is 
! 

1"eqt'li:red .that. Hill print, policies and also make a "tape or card reco:rdo 

In 'cho life . :b.'ls'Urance hilS :i.11es~1!1 t.ho rrr8ve10l'" U:3 Jj1f.r1.lJ7anCO Cornpru.'lY has 110 

dividend calculat.ion prc1b1em ~8 :!,";:' ~·rorkf., on £l gUi::ll"aiyteed cost, ·basis 0 Instead 

'~h8ro is a morG\rl"eq'l.l.elJ:~ and mo:;'o in';:':;;'ica'G0 (~alc1J.la·c,:lon (Jf GlAq,r.9~U"GCerl proud.urns 0 

:';'1' (;'0 ·j-he COillpU~~'l"!'l' 0'"1 ~'lJ,;1o ·p(··· ..... f,::>J.· ·;·1;~,..:.::I 1j·<=ll-'(.lIS .~ co ; r:lJ" 'J:':'f':: "'1,1';'· ';<:1 ·"·I')c.:. '''';a+os a,'-;-~'~ ,1 ... 1 U :"tc,;.1I L ... 1.. ._)~. '-" .J ,.~... .... Col. t.h", ... 1::: l. .' . _ ..t. ........ .., cU., I, V' J. ""."H, _ V 

(!onf;l·Gr~.l1t.l~f changed., It, .in posEd.hl0 that afoJ.':m of" curve .. ·f:Lt,tl71guill sps6c1 

:JP ';j~d.8 comput.a:li:loilo 
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J\·of'" AdD'li1S po lntad out that in 14lf_my eUH6S if'therrLBi'1agemOl1t. uoulc1 

ng:::'ee to use a i'm:\'L1f;.1 npproxims"C.ion t.o a cu~"ve:) they might, naqe morl!:} 

IJlI,ney :in eCJlurn-ri:.ing thnn they lost th~otl.gh el'l"oro in ~\jhe (!l.u'VElo Pay!."o11s 

ares full of ,(p:J.t.idy e1wept ions '-I and this is Olle of the dif"i't(~ult1es in 

autmnati~~ eoding It Dr" Gherlin said that his company vwuld handIe payrol.ls 

f1.rst!i and 111' .. Hurmri'I~~ said t.hat t.here a:ro very fe,,, basic t.ype~~ of paYl"'C'Jll 

(!omputations .;, 

Dl'l;> Graee ilf .. Ik,pp~~l" ment,ioned $.11 exist:tllg machine 'Used for (~ssent.:tnl1:T 

bUain€;18S compu:~cat,ions~ th;:} I,~.r:LJ·L, 701 at "the AviucioH Supply Cantero Lo 

Hc:>sent.hal said that the Univac; at the David 'l\aylor Hodel Bar:.J.n also 18 

W;H?d 1'01' some business t.~ pe (:al·r;;ulations 1l namely tho plannIng of supp]j.(~13 

by t.he c8ntI'['.1 supply office;) 
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g 0 Hoppel~ me:a"c,5.oIlCd that for bUE3 inens problems it" 'Has often. 

(Jon'u\';ll'lieu'(j "GO break a[rca precossing by automatic compu'GC)I's. in:£o'-· fouT. 

nlassifica"tions . .-. input'I) dec:Lsions:) calculation%) and ou:cput - and 

·cha·i.i in b'1J.siness 1J:'Ell'ution on fh-ec1 data pJ..a,ys a much s;naJ~er roie 

tha:a. in mathero.r:d:.:i..ca1 pr·ograunni:..TIg 4) 

A quos,tic:'.} C'cl"'OfJ0 concel"'nillg "the dii"flc'lll ty of human access to 

:hlfoi."mation st.ored on magne"C,:Lc t.ape I) 

COl1HSY replied that, printing out, small files or only changed 

:t-b~lffi8 in large file~) 1:Tare -t.HO posElibili'l.i:los¢ rrhe difficul't,y of eonNo 

. vlncing some people of' the :o."'elie.b:llit.y of l1lagnst,icslly s"ijored de"lie 

Has mentimlsdQ In hruiking ~ a luu requires checks to' be sOl~tecl and 

t'Gt'l}:·('!led and' "chis opol'le.:biou :tt~ diff:i.cul·c to' mechruiize ~ 

G., Hoppe;r emphasized -bhe iInpor-cance of the development, or a largG 

scale randem access file. 
Car·G,8j:" empnasiz3d COSlt und the ability to hancUs e~!cep"i:iional cases 

as :UilpOl'~t?.l!.t ospccto of data· .. processing Bystems. 

C Qlklams men't:iio:ned that, the abilit:;'" of eleci':ll'onic comptrc,e):s "GO make 

:tt possible to ~al1dle Inany exceptions in a rev.tine fashion ll alld in 

:301lle ca~les l.{US a strong :point. in favor· 0:(' elec'lirouic equipment,.. The 

pos8:i.bj.li t-:ihf selling some incon":.rm1ience in re-C,U.l"'ll for fOS"tier processing 

might 'bfJ con.s~.del.'ed and has ~.,een ·t~it?d 'in some cases, i. e '" pWlched. card 

persol1al.checks¢ 

HY'.rell1.t.z li!el1tioned that neu ~udi'Ging procedu:res probably tlould hcrve 

to be developed 't~O handle automatic data .... pl .. ocessil1g. 

The posfdbi1i'c;r of an engineering qual"antee of, propel"' 'mac~e 

op~ration bein.g eouaidered a suf.i:icientj audi'c Has conjec'~ured by S. Gill. 

Htu'0t-!:!:tZ added t.hat a cC>l1tinuous audi.r~ t-lolud probably be mOl"e 

prac"cicablo 1Tlth :1.niJ: .... eased conrpu'tiing capaci t.y. 

Rosel'ltha~ inquired as to uhe-ijher peJ."al1el cP..ec1cs and individual 

chGcks ~ e D g. ove~!."ly large changes 01~ item sizes:1 could be mafnt,ainedo 

Chel'lo11.11 obse.rvecl that 'in adc1i tic!l tiQ ·Ghis type of check£! engineel'ls 

could o:E't.en m.i.ggost checks 11.0-(, obvir.>ml -i:;o prog~'smn.ers 0 

c. H 0 I~dams cll1}.,hasized that caL'efnJ. at,t.o:i.1t:lon s11m.lid be paid "CO 

chec!d.ng "lihE: mos'~ ll;:iJ:>el:i.able pa'J:ts of th::: aq'l1ipme:(l"Gfi 

CC?rtej .. ~ nO)j8d t11at a eareful probabll:l.st,ic f)"cudy of t.he economics of 

checking h.ns been rna.de and may be aita:11abl~) on z·equ0s·c,ct 
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