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1. U'V1'U~ 

. .. ....... r::., '&1_ "" - VI" Fi.' 
r1<llJl'h IVl<l"l II" ~lltJn"lfll<l I "r1 • Vl"lill1<1VlVlT'l ,I1<1, "l 11'1 lIi"1 tJ, <1>111'" ~lJ, I uu<1,tJa', ~'/l<l\lI1' '"l 

Vl~'" I1Yh~jjI1T;l'I'flJU'Vl'l\l~,tJl5' d:j!l<1'1lJ'iltJwi, OlJ'l Il;, m'Jwi<ltJq tJ L r1'1'!l\l r1!llJl'll I 1'1 <l~fI 

<I,lJ, "ltl l';tJ L I1 lJf1'l I1tJ'lVl\I" ~,\lI1"lJ (tic-tac-toe) '( ~<lJ'\l I Oi~,,, ~;<l\l~\l<lii'l tJl1<l\l'/ltJ,V\ 'l Vl~~ I ~lJ h J 
.;"UVl"<lVl~,m fT<I'1U '( WII" ~lltJn"ltii~tJ ~ 'il l1lJ, I1lJ, mIVl')J'l <liJ'~n I "l, I 1'l~"1 'I -ii\ r1'1'<l\l'/ltJ'VlI1"l ~ I thll1 I \:I~tJ 
I .;'.,t'!'tJI r1'!<l\l1 mfl'mi'Yh ';;"'1lJ,j'.,\J1f. '( tJ L "l"l fi'<I,lJ, '"ltl 1· ... tJ I nlJV:' \l ~ 'l ;Vl"" ~'Il1l1'1 ~"1'"l'lJiI"1 I nlJm ntJ,Vl 

II" ~l\ln"lJ;,~ l19li"l I Vlr11 tJ hrlVl,\l;,tJr1\llJI'l1 I 1'1 <l~ "" ~"l~tJtJ<I, "l<1tJ I VlfT'l ;l'I'lW'lJ' iI"1.fitJ'l'Vl~ <lVlII ;'Vl'i <l 

ff\l? ~1~U1'1l"1~a1tJ'l\'i~"~Vl<ltJi., ~\l 1tJ'i~tJI<ln<ltJl"~\l"~L~tJ~~~~L.;'~'ltJ\tJ<I"l~'lVl~<l\l'~tJtJ<1''"l 
<l\JIVlfTlI,,~'iln 25 1i\1 30 tl L'"l"r1\l"~'(;I~lJ I'lUtJi~~"~IIVllni-LU'ltJ<I'"j ~'lI'l~tJ dtJfi'l'l<lnT'l1;"'tJ"" 

.,.,. ~J • -''1 II' 
tJ"l ~ W'Il\J <l~"l \1 I VllJVl" "1n 'il\l tJ"l ~1>1"';j tJ<1iJ'utJi!tJ I <l \1 

tJ"l ~G,tJ'/l<l\ltJ'igVl Intel Corp. tJ"l~IVlfT<lI'I"';j<l LlJ~I1'I1""li''"l '' r1'''/l<l\llltJn''ltiiVl'' \l'llJlr1''l ­

~ L ~ I'll Vl"lOnii 'If\l I ti!la1tJtJ"l~I1<ltJa', "'~<l\lI'l<llJI'I1 I Vl<l~<llJ~l5'n't.r\l" Vl" \l '( tJ I 'I'<ltJ ~ tJ'"l ~lJ"llIi,,, ~ ll'Vl"l'1 

nT'l"Vlli\l 25 'is 9l <ltl't tJ'iln\'i,lOutl L ~'"l" ~u~qtJ I ~<ll'll"lJ<l~'<lVl tJ~gVl~"~v\" ~;<l\ll'l'lW'1 "~Vlfllll.;i'll'll; "" ~ ,,\!lVl 

t1<ln'U'1U ilVl~'1Vl<lJ'1\1 '11'1 1.i'1 i lil<lIl~\lrrtJtJ~'S'Vl~"~Vl""U~tJ 'l tJllVl<l,Vln, "llJl'h"I'l.,'U<l\l'iltJ.;'.,il ll'V\1" nT,,,1'l 

~tll:'l ""l\l111~itJ'ltJl1'1"lVl"I~~II"~l'I'lW'1 (Research and Development l'I'itl R&D) ,,!':SllJ'1l1 'is'\lVl'l'\l 

1.;';""~illltJn,rumOV\'lVlJlnVl~tJl'I'tlU , 

.. ''l~ • 
tJ"l .~!i.,tJtJ'i'S'Vl Texas Instruments r1.,V\n'1"1lI1'1111 ·i tJ"l~~I1v\ 'Ill'ltllJl'I1 IVl<l111"~I1'''l1'l11l''ilJ 

;'UII'l'l'<l\lI'l<llJl'I~IVl<l~,,~jjlJ'1n(tJ'ltJ<ltJ"I'lVl <lJ"\lIUu 1'"l\l\1,tJ~\11'\l"~~I1Vl1tJ"i1l~lU"l~tJtJr1tllJl'I'"Vltl~~\l 
l'l~lJiI\lI1""l~Vl"~~~'1tJ1Vlull'~I~ 11" '"jI'l'tJ~lJ'iltJ;'r1\lI'l~\l1VlUVl"\l (on-line inventory) "l~tJtJlfi'tJ 

1'l.r\l~;~ll'\lll ~ ""::11'1 '<l<l1 'l tJlt\l~tl'l'<lI'JII" ::'l'V\llfltJv!;<l\lwl"ll Vl~<l.,"'u.;'m.l"Vl"\l~ , tJn, "l'/l"U lVl~'wl\l 
d'iu;tJ 

' ., .. . . . 
2. 11"\ .. 'l'llr1!llJ l'I1LVl!l'"l'ltJ1\l"',,\'"l 'l'll.,~vn\l ~ 

'ltJ'\lI1T .. "l'll"\~\h\l , LoJtJm"ltJ'iI'l""lll,lh n'1111)jVlU m ,'I'Iu,,\ tJ'l " 'lmn"'"llJ m "j'IJ""\11'11 

f'l,,\"ltJ~Il~'I1'1"l ~f1"<n m'HiU'1fn, L i'iu;tJ ~\lilr1tJ"~tJ1tJUllUvli~11 'l';;l'ltllJI'l1 I Vl!l~lJ'1'lhu'l tJn,"l I I'llJ "" ,,\:11'1 

""::11'1 "l<l.;'''\\l<1''l''l ~ L rl!l\l""\njj~<I"lJ""l tl I l/iu tJ 1 'LJ"llln 1lJI'llllJ\Il1 L Vl!liU!lu "" ~m' lJ';" ';;"'l tJl1'1."l 1 liIutJ '1 U, ,,11,lJ 

vi" ::tJ~lJ" 'l-ii1~~,u , I i'iu'L 1'19ja', ~IY ti"I'I,nlltJfI"l"l.i' I 1'I ... '1 ~1 ,,<1,,\lJ, '"If> L tl~'/lU:: '(; 11'1 '" 'l; r1'j,lJ<1i1'\'<! 'l tJm'"l 

tJ~l'l!llJl'I, LVl!lilJ"\,tJ"l ~tjl1~'l';;'l tJ'l\lm ""l'll"~~'\l '1 ,,~jjlJ'1l1 :1itJ 'If\l'' ~Vl~ 'I ;\l "\tJVl'l \l~'tJ'/ltJ1tJl1'1'~I'1.;'lll,l""l~ 
illJ'1l1=ritJ!lU"\\l '111'1 L li1 m'1lJ"'1\l II;'!itJ~r1""l "" ~<1m11tJf1"\" L ~tJ 1~'l. ;~lllJI'l1 L l'1!lif(tJ,j'''\ \l ,,;1 "llJ~\l ~"l'i"l ' 
'I'I"\fIl'llUVl"\\l~"\tJ'/l,,\[Ja\l"" ::'U.,utr.l11 llvil1'1"l tJ"l ~!lI1~'l';;'l. tJn." l 'iutJn, "l<1lltJ 1I'1[Jl'1tJ L tl\l n"\,, '1.';;'1 ~!l\lVl't\l'tJ 

'I ~ . r; • ~ • 
""::'tJtJ.,tJn,,:;illl[J'1\l111'l\l'U1"\\lI'/Juf(tJ 

'I tJ1\ll1 ,,\"if11 "l'l.l1tJ'ln,,\.,~'tJn'1 'j II'I'IVlU II" ~n' '')j [J'1.tJ., ,, n,,,'l. ';;l'ltllJl'I'1 "\!l~lJ"\ 'LJ"l ~tj 11~'1h u'l. tJf1"\" 

~" I titJf11 ,qtJvi!ltJ.;',\l';;, ni"\1\lf11"ltp!j "tJ'l f11';"\tJ~tJ I d<l\l" '1fl '(~ij II '\l~\l '\'<!~h ::VI'tI1't 1 'jlJ"\ n '.i\l1;! r1tlu<ltJ 

'1 "l~"l ~u.,-tJtJ1\lf11" L ~lJ~~VlIn'l'l 'l tJn~"l 'rn""'I'Iu 'ltJ'1" 
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n,~u~~~rr~~~~~'~~~lfiu~,~~,~~~~v!~ ~u1~qn~'l~~D~~'I~D~'l~nh~~'u~~n"~~~~ 
~. 'I ~u Ii't '" I '1 W 'l ~.. .J 
~,~"" ~ ~ 1101 :; ~.~n"~'i!'~n"~n~D~n'~~D~'" I"'D1~'~n~i'I'IU~n'., '2l~~~~'~ ~ I 1>1 1oI<l"'V1 'I'" 

3. 1'''''v!n;~<l''' <l~I~DV ~ 
i!n'~V1v,m 'i!",-i'~'~"'D~~'I"'D;~D~U'il'V1 Texas Instruments ~~rl~~!N lii~1I~'U~,,,,,,, 

{(~'i!'" 'I 'i! I ~1' ~-i,"l.' 1'l'~n;~~<l~<l~~'U~~Un 1~n~m 1~",~m.<l~:;VI; '1 Mil m .,l'(w, 'I ~li~l/!~",~'l ~'i!il've 
~~-i, I fiu I 'f'U~ n:;'U I1In fiu",.,~~~~~~'l ~'U~''''''' ~Un1tiffl'U~~. 1"''U';''~~~'\1l1 ~n<l~ I <i'Uv ~ u.<l~'l~ 
~~~~,~,j'UmN II. 01 ~m.,u., ~qMi''l ~"''U~~' I "''U-i''l ~VI'~~91'i!"I'n., .,~~~ 1; 'fum "~~II U<l\l~' 'I ~'l ~u,w1. 
'I tl 1~.,,~-i''2l~'~II<l~'''''''~~<l~<l~~' 11'Uu ~ 

n'..,l'(w'VI'~;'~ software 'i!;~~1.Jm ,u,::qn~II<l::.,~uun;~~~~ I ~~l'I'n."'2l'l1'1,j,,,~, v 

1'I'un'.,l'(w,VI'~;'~ hardware IrlD 15 nn'U~ m~~.'~ 1i\~~'U~U1::1l'~U~g'VJ National Cash 

Register COr)? 

~, 'l;-';,v'l ~m"I'ilu~'( mlln'~i!"1'1~um,u'::!ln.1 ~::<l\1l<l~ IrlD~~'nrlm.,'l~I1'11:n"'W­

l'l'I9lD.j,::~UI'!~ I.J~ BASIC COBOL 1101:: APL lfiu;~ U.VI~~~::;D~ l'ilU~'(U'lln'lJ'(91u'l;m'tl"~~u 

.;'" I~ Machine Language ~'l'U Assembly Language I fiu;~ m~'l~m'tl'\1lW~'I"''U~'~~ul'!~ 

~:ll~,n~~'l ~~n~'1-I'2l'U~'::UUII~llii'i ~ 1",'f'U\l'2lU1~nT'm<l:: I ~~D~""U~'2l'U'~ I ~n 1::UU~rr\l'l;m1:n1~­
~\Wl"" tJr.J'ii<j ::~nl ~U~ '( U'l~m'tl,,,::~ul'!\l'l ~vf'1",l/!\l~::VI'" '1 ';-fi, 'l;-.i,u'l ~m.,~",~, 'l~\h:!j ~<l\1l,j'UU<l\l 'I U . , 
~1U 1'2l~1'I''' 

n''lllilJloI<lIol~''''2l'U\lfl'n'' 11'l~'::;" :uuu.<l ::fl'n l'ilU1-I'( U'j\Ifi"ilJ ~::VI'" 'I ';-fi, 'l-tl'-.i'!J 'I ~" ~~II U<l~ 
'( m IIfi'lJn,jtJU<l\l'( U;1U I ~9JIoI<lt!fi\h::fi'1'1'1rl~~VI'1 'l';-~, 'l;-.i'!J'lun" I 'ilu~ '( u'lln 'lJ<l~,jOl!J1il\lii~'U n" 

Ihl~1'(iW~'1::'l-tl'~Un,tii 1101: ' software I tiuIIUU'(lJl'l" (modularity) 11i\l'i!'lJ"I1'1::~t"~'\'UfI'\1lIIU<l\l 
'I~';'U91'lJ:ln'tI\U::\l,~m::!jmi' fi'1'l'l-tl'II1.Ju1lJl'l<lill rllJ~~VI,\l;'1-I hardware I !l1.nI\\J\1lwI'l1191tJ~~~'1:VI'" 
'lMm::!jni'l.a't;!'I\! terminals ~\ll tiu 11'l'f'U~'fu.J~~'Ul.I<lII<l::.J'1'i!" ~'l;'i!'lJ''lI1~~ terminals I.J~ 
I ",'ffl\l~;IoI<l I "'~'U\l~'~m.I<l lllil ::'iI'J'U~~;rl~u,u 1; 11'1~,tl mlJm'lJ;'U\lny Illil ~~m:II'U:: ~,~ U1 ~qn.1 

~'U~ 1'2l''(91V 11m,: 

'( "'t1fh 1 UII;1" ::UU\1lW~1191'U~'l1-l'U~' "''''~ ::rll>1"lJ'i!~~mJlJ'n~~VI'1~ I VI 1>11)1>1 1I~'U"'~'!Jm'~ 
'i!~.n 'I ~tn,,,,; Itlun'1lJ' n«~ ti~ 'l~lJ~n«~ 11~'1: 'l-tl'VI~\1tJ'n''l ~n~' IoI11Vllllil::~.J,UU, ~n'UulJ'n'li~ I YlOl~VI'" 
'I • W •• '/l ' It .I ''''. , ' , 'I' '.I 
~n'1V1;~'~'2l'U~~''2l\l,U'2l~ 'l::UUI1'1~'~'i!""nVl~::~",ii'U'i!'U'i!""'1U \l,UVl'Un'''I'ilu~\u,lIn'lJ ~,!JVI~::~~ 

$i~lllil::U;1~~1:n 

4. n"'l~~W~11V1'U~'l~q1n~'2l~,,,,J'UlJ 
'i!'11'1'fun"'l~I>1'U~~1191'U~'l1-lq,n'l'2l~,,,,J'UlJ Ifiuv!"'\1ln"tii1, .. ::!j~"lrllJ{1-IItiu'i!0l\l1~' 
~ .. *'1:; • 'I • 

'2l'U~{(i1l"l.,n<'11 I \1lJ'2l1l\lC<lt\",lfuI'Y1"''UlJ~1 I "''U''VI~1'1lJ'" ?f\l~i'1'U[j,~ ~u,: I VlfT'i!1'1~'lI'U \lJ"m ilu,,-;m~C<I~'Il'2l~'1'1l 

J!)~~,. BO,OOO 1,vvtrl ~~~'~'::1'1~'\l 10 i1\l 150 "'~ 1!f'Ujj~Un"itii'l1'1;jD'Un .. '11'1ti'1tJ u'IgVlI1'1~'1~~-i'UlJ 
rl~:VI~<l'U~i;'Il~~11"''U~ \'IltJIQ\1,::'l~~u1~n" vtjjn'1~a'U~'U\l",'Uu'(I>1tJ""~ (interactive direct 

processing) ~\lnlJ'U;;\l~tnUn'l,l1i~n'., I U~tJ~11 U<l\l~'Ul.I'iln'~VI;(1-I'l ~'l"'vf I !\'Il~~ rln'1'91'1"<;J"'11lJ~n 
;'U~~'U~~'Ul.Ilil Illil::~U11-1nT'I~'Il;m.llil~'\l vtVl;i';- files II .. ~ re ::ords ~h rltJ1';;a~iln~", 'l"1f1-I~'U I VlI'J­

,n .. tiirll tr.lu~IIU<l\ll U (updated) ~\l 'bh'1\ fiuvt~~"i'U~\1V11:rl"''UlJ 111 'Il'U~!lG'lWOlU ~\l"::Vl1n'1"jllUU'1lJ 

(batch ope ration) ?f\1{i~ ~'l~'i!'lJ"I1~lI";OlVl1'U;'Ul.I'i! .. '1\l 'l;~ ~\lI~~'l",MI1'1 "I \ tr.!U~ILU<l\l;t)l.I<l 'l~ 
;'U\l"l'U~'~'l:'tJ\l,~U'i:: .. ;:t\l~~'UtmlJ' I Du,::u:: ~ I.J~ u'::'1"'~1-I J,~<j"':tU9n; I tiu;~ 
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'11 Ull'1 "l%~;mJ'WUUll"l~<n~ (distributed data processing -:DDP) 1'l'1lJ '1'l '1lJ 

L ~U'1I'1N~~~ l1 "l ~ .. w 11.h LLn'llJilivlll'1l<l\l U'l,;Vl IBM ,lU1l1~\l L i'iuvlll~lJlJ'llll-i'1 LL UU"l'llJ<irja'lUllOl'1\l / LL~ll 
• • 

~'1na'lUnOl'1\l (centralization/decentralization) LW"l'~'l, "l~UU DDP a'1lJ ,"l~~~~~,U 

n, "l~~;<llJOl LLUU"l'llJa'lUnOl,\l / LL~ n"'nmi'lUnOl'1\l L ;'1i1'l~rrU 1 ~ ~ 'I ';-~mh ~ 1 ~'1lu'lun'1 "l '1. ';;';;<llJOl 'l 1J~h~\l 

'iN ~n'1"l "ii, na"'1i:tl1'l'1u'l \'l~t1\l a'1'11'1V:, \l ~ '1I<l\l<l'" ~llT'l vl<lrjLL!J n<l<ln 'lU"il'1 na1i:tll\1'1u'I \'l~ 
n'1"l~ru1J'1Vl'1\1LVl'11u10lrl'1l<l\1"l ~uu1Vl"l'1lJ U'1 ~lJVl1'1';-1l' "l~u.i\1';;<llJOlLi'iu'l1J'lil<lJ'1 \1"l'l~L~'l 

x ''l '' ~'' "1 'II .J . .... lJ, n'1lULL~ ~~'1 '1l"il,~U<l~~\l LVl~Il'1Vl,\1 ,1J"'lLLn"llJLLUU \'llJa,lJ '"l~ ~l'l n, ~ L n~'lrrUn '"l~ua\l'1Jm.l~ "l~UU 

LL Uun"l ~"iI, ~ LL~ ~..,Un ··l'I;; L r(!J '1 11'u terminals ~\lv!Vl1 'I ';-~\1 L \'l';,11' L i'iu'l 1J'l ilfi~<J L '1~ <l\1 ~<JlJfh L" <J-l'1lU,1'l 

L~nclu L '£)'J 

5. '1IU'lUll'1"l';;<llJ~~'1U~''l\~~lJ 
n,~'l';;u.,~1U'1lU",n1Vl'~lJU''1lJ'1I<J\l "l~UU'1IU'lUn'"l';;DlJ~n1 ~\lt1<Jn1 \nl'l~1J)J'\~UrrU ~n,., 

Vl"OlD\lil'1u1Vl"l'1lJU'~lJ~"l~"iI~~\'lrl\l'1l\l'l';;"''lL ~~lJ'1l\l1'1"i1 "l'1 \1 vl<Jr.i \\'l~D10ln "l ,'l 22,300 'llJ~ '1l\1\'1l<JlJ 

1 ~\1 h\l\1'ULL~~a",i:tn\1'u~, \1 , '1l\1n"l ::"iI'~Drj~'l '( U'lu1J"l:: \ Vl'ilall~;j<J \lJ ~n, ~,,\ ~~lJm\111' I td<JlJ., ~1I-i' \1 
a",i:tn\1'U'1I<l\lu'l~ Montgomery Ward 'lU\n<l\l~'1,1n lJOl~~~~~u<J~a rrU~na1~n\1'U1Irl\l'luLn<J \1 

.. .d '",,'.J..f , " 
LL'1~ua'lm, lJ~-rli \UJ"l. L\~U~ <In'li,u1Iu\1 \ '1l<JlJ"'i ::\'l'l,\1a",i:tn\1'U'1I<J\1u'l,;(VJ Rockwell In ternationa 1 

'lU\ll<l\1I'l.,al~in lJ~~)lIl'iU~Ol'1'1\!l[J 1'I'u1"l\l\1,U'1ID\1u'l,;(VJ'luLllD\1'l10l11'1l lJ~'{liLL'1~WD;\\l~ LL~::~n.J, ~ 

\'lIS'll 'Il<llJ"l :!\'l<i,\1vlVl111T'l'1l<l\1 u"1fl'1 Texaco 'I U Ln<l\1 LL lJ'Htu lJOl ~lill'l~D 11'1 rrUvlVl111T"l~n LL ~ \1\'lIS\1 'I U 

LllD\1IU~L\~-l lJ~-rli IYinoil'a 
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'l ~\\V:~~u'l~"iI::ilm'lVl?i~<J\1 \ r(tJ.1'I'u1101 t1Da'"l';;Dl,j~'i1\l \ iiu\'li:tn 'l 1J 3 m\1~<J n'1"'i~l'ln,.s / 

~h '( Un'"l~~';<llJ~ LL~ ::n~"'iu"n''l'''\jt/'lll''; ., ::uu~n d,,,:: \ ~lJ'l';;'lu1:l 1'1. fl .1981 ~\l"il::n.J,~ 1 Vl"l '1lJ - / 

u'.~~\1iJrsVl'l'1m· -ru.i\1';<JlJ~i\1 L\~ ::anoll-rua\1'11u'1l'1 \ ~nVl'lJllu hn 'I uIlUv!'1l<J\1 LV: Ol ::u'l,;(VJ 

6. alv 

alV\\.i'.Ih'I':'';<J I ~D\1fhh au'l "iI\\~ ::ti,ii\m:tT<lrjlJ,nlJ' Ui 111-ru'ifl' fi'HlVI a, \'l 11O"l 'i fl'lm;U 

'l\'lJ'1l\1 n1 ~\1"i1::a"'I~"ilD<JnlJ'"iI,na~,u~n~ ~\1I'1'l.,vl"il::iJl'l"lJi\r(t'l1'l'u,::uua"aU\Vlfl 'Il\1t1\1111::,lU 

fiVl,lJ IrlD"ilU<l<JnlJ'1 LL.i''lfiu\lila\1l1,m'lJi \ ~lJ \ ?'lJ"iI,nU'"lI'l,'ifl'lm lurll/!\1111~\1Vl1 \1,uil,ul1'arj L"':: 

n1 ~\1iU'1'1~'1lrjrrum4'iti:i:;1J!n1~:;i:Ju~, \j , ~\l ,\i\ll';"lJ"1 LL .l'l';'\1i1u 

\ 'l~u I 'i~\1 LL~::~V1I'1 '1l1J)J'"iI,n \ 1'1l\1 " Information systems ; a long way from 

wall carvings to CRT \ s" 11'l~ L.A. Smith LL":: P,Mahler "iI,n'l ,., a,'j Industrial 

Engineering , Vol. 10 No.4, April 1978. 
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