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A llillM:flmlll AnllW3i '110 tlll !DaLOl'llllff Cl' ~ ~ 

- . 
IL !Qm • ll!l. I_,. ~ ~ J,. 111. t.iMtNt 

Th*. bAd Ctlt"pOHIUOD 
!illlllta -~. Cl 

!:l?t:tr•t 

NaQy orpa:l&u:loaa liav• aipaJ:t~ •niOQ 
diff lc-.uliHH bi d..-.l-oP,1:Q CDIIP,lll!ll: ell!ilpil~~Nd 
ay.C-8t MpeC:Llll-, 'IUil' •0<ftwJ"• CQl!IIIN!IUl!!lial,. ·nw, 
1'l'Obl_. :intludl• l■rp: ei,■t D'l'.ettVDI , ulledlal.• 
111U~, budeq11t1H D•donaM•j ud tul,iHt.y to 
UH 'tilii •:r--t• - (r["ig:lm.llf IIDV»fmdd. 01\• lllill,:jff 
1t11■R'lii for MKli la_ek ot l!NC(!4fl .._ Man th• :ln­
■1,Ui;tJ of th -n.qtiallt ,of t,liiJ fttmihMIOII or 
n• •nnol,'l!ll!ilini:: .,;Hort rt:o Qnd.ut.aQI.I ~ n.eill for 
• ~tal-Qlilt- illUllliMftlt: &J>,'P7'11Ac'h. In p,HtlC'IUlH' • 
ac911:ta1,1,m of 1io:f~• ■Ad. h-.-rdu.n !PP4J:•t:uy 
w1~ th• ~ oi imt:q.ratiug tbia later doee Mt 
won '.ill c•rpia _,..t:.... 11\i• 'tMPff oirt.UP.ea a 
•~t ■pprllLM:h ~ ra_cqu:1:rlq cv.;pui:.et •1•t•11 
1lltlch •~u,._ rcl'I• wtlioJ • .,.,,.. ,;r.U:h apll!a•l• 
,oa tha: l!IOft"Nrt, hi:a tht initial C011c~t. f0Hiuli­
Ue111 '11:0• l_M IWPJOl: I: of ICM ~:r~l;iot1;1l QB t ... 
bpec.ted :iapriwlllilent:■ fn t:fit!! d11!"4!l opu!iit. pi:oCil■III 

■M OTtUS:llatiOll'l 1 a,l 1.caU,oa. oe tbllJ ~Mili~Ot 
apptoiuili . • re d:tacu.■edl. 

"11MA&,lli:lff h0.11.QJ'S ,Na) 1ff.1H$ 

llufy OQ.tilll:IDUoti• h,i,H acs,■:rif':i'I.Cedi d Uficul­
lc:l.es lli developfing oo■pla. Cl!llplt:Br-b111sed 11;:f•I:~•, 
PQrt:ica.lnly tiba .on.11an.. hfidl trovu. m Mis 
~tMad! Mffl:-.M,jijt~.t liik11!11l11 aT!!!• so-ftnrn devdop-
1..-it. &ff.m:bl, to th4, !1111:~U-IIL'l of tpr,llhi■to-rlc lilMIIH 
tT:U.11,1 1:0 Hicllp,il l:Ml ,u p:11:,1H .... iiYge .ii.Dd iii:t:i41l; 
u.■11ive: andl viT)'.; t- alHrr tum ~ beCO!lll 
ai~hdi h!i tJM tu. No· onie lfhi'llJ; 1■ea. to ,c11111e 
tlm 41f f 1cil.lt:,--,ma.,· pldti.culaT paw -c.p be vullll,'id 
-,.. t.,n the •i:r.Q11Ul■1.U.oo of l!llilrul t;IIMC1U.il: @nd 
tnr:nHtjq hcwr111. f1rrtq,- itl_owrr and Ill!~ 
• ·e:ton., i!'VeI":,oae •A!_., to have ,oe1n w1:" uild b~ 
th• H leticu1 of ·tlte pro.bl Ml~ a.nd :l!.t hi haril ta 
d'.SaCll!!l'.11. the llllll!!:llr'e cf U .~ 111 1. 

ID ,.e iHl 4horf.c■l. t41r pit ~- liHD 9)'ll!tl:it!IH 

111W;I! .. i!drl iliJll!I r-ea HV.&11: loo •~Hii•~ oprrat i .113 9-y11-
t_. 4ndopedl hJ ca.pa:t..w aart11f■c1W.ru.e. alld ■ 
,,,,. ~at:~- 11f 11'\111(.a, devel.oll'l'•' iby 1:&11 1111111:a:ry :Hr-
Y.i.ct.. - • r .:-· -:,e,s. ·rtt:h i::~.ii: 1-Hter~ ~._ ~1rrt:lculllr, 
..... COCIU .i.Dloll'flll au.Cb of the Tl11LiD.1\&J.1111 '-~"• t :.. 
~ .app,o■ich illllvoca.t.,. in C:bl! pi't!!■:■1111t pa:pi,:r,. 
'l'lrl• 4PProM:li u a pnm::a.1.:h;aU,011 or ceoc.1-u•lofls 
:JMC<Jwd ill a _ et:l,Dd.y of CQ111'11tM ~<ill!'Oarce wauag!l!!llllill-t 
ot t:boe tJDit44 ~i::ftl A.tr l'Drc.tt :Ii-• lfbii:'l!i t.li 1111tbor11 
ll"lll'HC ipai::eod.. • 

Ol!l4 u:toi: 'Ce&1ioa. f .OT tile etkktne.s of tbe CG■,­
":C!H •1•t- • iill'V,a,1o}l1Nflc P~l,!111, >Hpeic :!idly in 
l■rse ~Ut•ry qstl!ID that: !11cllld.'t!i cciQIII terlli ,■a 
111111-,.um. bu, lb,ag tti. .LAatdUty of th9 top 
IM~t Hd 11Wla1m• of the iikir•1-opiNDt effort 
1::o ~il!M:111 t:lie llllba:le:ti:e.• o,f iut .. r•U~. ~ 
put~ With 01:liu' •r•t~. 'th.,- haw ra.n.ed 1to 
•~itC:14iUJ 1h11 11-d tw • ucal 11r7stw, .-..ru1.,-.m1 
•,p~h. :t'.l!ll!ftud i, '1w)r hava: ,_..loped hu-diNEr.■ 
illiild ..oftwn, Hpli.T■ti4ib. llo:ptug ltlO 1Dt 1111nu i:~e 

--. 
1.. Tllrn L _ 111111· IJit:'b nw Deena p,1 s~ 

111:,,.r: .. Gl'QJi• , .. llumt CalUM'lllU . 

0:11!-CIA~....__,~lllilll1 
- &,lil..."'7,Al .. 111!11111'1!11! , 

l1 

•uceiaNfullT ktff ·botlii 11'ith eacil otll« •illl ¥1t11i 
lh.ie· ll"M't: of tlie a;,•t:iiliill. $cae of the •J1at_,, d.wd..,. 
op@d ~ dliil,9: ph,ilo~,· ·,1,i-e -.UU IIAGk IA tibe 
de•vUo:paent: tar p:lc. 

Utlde-r1:riq thiue wu11CC1Ultd. •~t 
•dfcll'ti!II J• 111 Ht of aau■••t. attituilu •ad 
li+Ud!i-'a HI: c,f w)rlt~te'h do nat Nfbct the 
1:1'!1• IP<llt•u• of efll■P,itlff· ._,..,1;,_. ~d Nf t'WN ,Md. 
1hm..r devm.~t: proc.n■-·t 

'l'f7tht StaLiq Wtl:(.d ■111111 CIJ'llll,li!Ce. ~J,11-lit:11 
for a 11.ei, eca:p!il1i::er '")lit• h • hu.dY.:JiY 
•£!ell• t&.11 .. , 

l!J'd1: RAl~H •liiil eoftliiHt! CAit .... !iMlrcbc.Hd or 
d_.dopllil De!f!!•.!x •rid! fht.-1 rt;opt:1H1: 
l•c H'. iffld atlll l.a,Cll:r., Uu.lldi into fflll!! 
■daJ.nd!■t:ntUvw !IN P"cc~11~u emtlTCJ~, 

t'lfth; 9:111,;,e aof tw" la: H1aellov iifffve,u fTCot 
hard,-.r,e• :it■ .aequ:l■iUon lll!l•lt- lbe •ea• 
.t:it,[•T•11t:b .• 

11'!1ttltu ffil~t: rfl91ew M-Cliatlt:I.•• 111if!d iii illiiril­
var,e dev~.,-a~ .ate 111,n>gfl~DIII-.!, for aof't­
Vff't: (oir u e ill.e!?:H1blii! 10 collllluet:) • 

M}'cil: 111'-'Y IIH'411nH'·t!i inad!qll■i::.iHt c:■ll !!,"-i!:t be 
off■crt b)' ~ e,oftwu• ch•11111M. 

M7i!:h;· h11<1ieiU!fffl !ft. 110lta1wre can be treatld H 
.&I :tro4u.C:t:f~llftc aCeillAI, ~•ailu il;O ipr,o~ 
curt!IU!at of 9t:11:.._,ii? ll~T~. 

)Tyr;l1: SID. hNln .. •01'l!Cll! <d!l!Neil Opi!d •· itludJy rn,! 
ll!l!i!id■ t III be cbau.gill!d ap;fri • 

:!!tyt.h I Suppt:11:t o:f' a,o.ftw:n, in OJl•l'U:kl!Mlll ar•c:•• 
11, Naerrcl&Ll)' t'hc 118.m.r ilnll 1■111:llliti~!IICI!: cf 
thm li■rd.111J1"1t .. 

1!11111 chi! pi-otll .a 1'n IDIMlinl che dlevei.ol'UElt 
cf eoapuur t1y■t ,-■ ,11r11 ~nd..t 'by ~ lf.c:,· • !!Ml 
Oll"giJ1\:b■t1Cul IHTH.fne!il!:i■J rt:l'lal: refl■c1: thit aboH 
m,rbs,. Supn.1':apo,■ 41!1. OP tihi• ii 1 4:11 ffualim ,oi 
1"1t!!ilp(!lldb:I.Uc)' 4-tlll a_11,too1r:-:tt;,- b11c;:aa■e of ~l!ft1■41lt.l• 
fr , d IMJU.lit:4!. llndff■~ l.n.11; o1 •coapiltft■• '!ti~·• 1a ,a 
••rlw~ l!i~M:-c:Lty .,f per-·11-!, al ,.,~ 111·• H:dln.l.:.U,1 
equ.ipicd! !![ll)d 11111 f◄ ~l<l!llt l_y o:pE i-te.r,.,;,ed tt • \:e •oLIDd 
dKle.:!I.OH ID t:lie llllmllg-R!!Jt. of c.(lllpYl:•t 111<ya t 
d!P!Vd,o~~t.. 

MSlC IPD'.Ml.SES 

CII!lll:ld4>Tl!iU~ :mio:i:•1:t .f~n ¥ii:iii colls~ dariag 
UI• c::ned coiip11tcr rQIM!L~c• ~~.t ■twfJ o!lli 
proj e.ct:11 dM.t haive :llnvolved ~a.putt, IJJW!itc._ d.atl­
,QP!Nllt. Tild.11 lt'uult41d :in f wr il>il•fc: pr•ne• th&~ 
we lleHeve tQ lie fvn4al!ent:al 'C:o li\lCUNfal. a1nag.,.. 
■cnt ct ~Ur •F•·t• &elfl.lU1Uon,. 

S:L• .. ~•-:Au!111111C li 

~ vh,r&ill! "'caaputer IJJR__. UlllJ.ly rafftllt u1, 
die c.~ton of han1111..::e- iUld 1(111:~TII!! DHcl!l!ill ·ta 
pa-Ion 841M U.k, la it.a 'DTN•_ut: CAXIJ:at,, 1.he 
phrHe a:bo ~llC!!g lll!r--dnni llliWlll:mumtle t 
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eortwr• 911,ppon. ~tstiOIII• 4-t.a .oiarc.. per­
aooDd. • ..,,nt•tt•U._ prKt.ic•• Ul4 o,-at.t.oeal 
p,ioc .... r. . ...,,.ff, t..t h c.-. to ft.ad ~tb tH 
aequS.tt~ ud •rar.1.oa of t~ ,..rtoaa ,-ru 
--.-, ...,.r.t•lJ •1th Uttl4 or no atu•tloe to 
01• oovu.a.11 UIIU,..-at.~ ptobl-. 

U tnlleofft are to be a-4•• • e-,..ter .,.t_ 
(nalo,-e,nt pTOJect ••t b• ..... ad H • total 1179-
ri., rat:heT tbui u • Nrie• of aepat• t• pare• # 
Altboutb th• .. u. -, N 41ftsr•t la .- --•• 
the dtffer .. ce• -,ltfy r•tber thea r..tue• th 
.. ,.. to coul.d•r aoft111•n IIQd Ul'ftlll.re - cl011«11 
Dltettebted c:o.poe .. t,• or tU .- •1•t•, r&thu 
tbao au•tnlc fft lU•• to be --..s ..,,.r•telJ 
-6 di.ffere• tlJ, 11. b .. pedaUJ illportPt t-0 

a.ddr•• th• Mrd.•Te-Mfr-re toter•ctloo hrtna: 
t11• lotttel p,1\M" of a project lo 11tl1cb - .oft­
--re U betag de,,eloped for a ltW berdYaN •,at•• 

tnt•ract1on. NtvMII batdvar• •~• .,oft,iq,r• are 
-1; Wll••• tbeir dwelopa,eat le clo••lJ tate­
auted, they .. , eec::ti acc-,Ln• ••"ID eMr•ct•r­
Utic• tbet are 1KOMUtnt vit.h the ot.Mr, aod 
r-U.• Ulconatattl'ICla• M)' M t lte •ta11th llfltU lat• 
ln tlle 4evelo,-...t l'toc••• flte aet••••TJ tecOl!.­
tU iat:Loa C&ft be vrcy coetlJ aad tS- COMI-.S.1111. 

StaU•r Kana&&afflt Pt-otediaru 

An exat.naucm of coep11c.•r •J•t-- in differ­
H t [\lftlCtiocial &te-N (~h •• •111U.ry c~IINI Mid 
control .-y• t-, ♦-l-ltne traiuact1on-dr1v- •r•t ... , 
ut1ag-.at auppon &Jat,_., and ta.,uteu eaibedded 
in lodu.trial or •ilit.ary •J•t-) h.a• tatlfld to 
.. ....,eal aay JiaarUteaUOft for dJffen11t ...-i•a•ei,t 
&pp1'0Kli••• Ooe •1'~t tbat bu be•a uaed 1ft tha 
~•t 1• that tbe dUftculty or d•flo.lna o,,•ratiooal 
nud• .xid tuDtt10M1 •Pecificatlon. fol' • ceruUI 
C♦-,Uter •Y•t• ta •o sr••t t.ti.t •• ln«.-nc.al • 
dC'Yeloiw,eat appro.ch b n«:euary. It b true tllat 
-♦-- •y•t- un. be •pec.tfiad vith h.te1' cont tdllftll':• 
th.at a.ub•-i_ueflt eveftt• "111 not aoon 1av•ltdau th• 
det•1J.a, end tlut tn other • WI'• ta a M•c-.itt•l 
ritlk that the • .,.cUS.C-tlou •111 QHcl t o be • 
changed before th• •J•t• develo ..... t ha.a b•H c.,. 
pieced. It even. UJ ba niae•• .. Ty to l'et"ton. ope.r­
tWML teatt of •,-t• cc-p~t• OT prototype, 
be.fort pr e,adna caapl• t•• fU11M;tl.oaal •peelUc.atioee. 
Row..,er, thHe d trt•rencea are oot fllOddCQtel. 
A •r.-ructiartd un.g:._t doctrt ae •ppllc.ebh to well 
d•tl.nN -,.. u .. h eq1,a11lly -,plltable to • plu.Mdi 
tncr-.nU,l devc. \opaent. 

• Tbe vorda evolutfo15ary aad tacr-uJ. are 
u.8-ed 1~ • varlet-, ot .ean1fll• WIien applied to c_.. 
putu develo,-nit. ltl the pr .. nt atudy, v• have 
•40'Pted a preclM Ht of defblUoo. ...-arbed •• 
fol1-t 

boluttOMl)' r•92tr•mta He •cbine6 by 
tocr-.il!ntal dewelo,ent •cc.ordl.ftl to a~-! pro­
,,_ ..ticre Meii plla" is • co.plete ,.., tbroutll en 
ordHlJ 1)1'oteu of develo.-.,it arid proclucea an to­
cream.t of ca,-UJ. t t ty. 

The irlappr~prtate P~••• wevolutiOD&l'J deve.lo~ 
·.,..t" can &lva • un.q:er the 1-JlreHlon tbot Ui• 
pt~• of 4evelopa•t do .. aot M\I'• to b• ...._..,; 
• c-trollN, but cci lie allowed to auddla forv.rd 
vtt-111 • ,-.r.i.ea of -.acc .. •flJl ♦-.tc-.. tbl&e, ve 
prefer aoc co .. aocuu, '"e.oluttoG1.ry" 111. -, wJ 
•J.th ,..,.io,a,ai.t, liu.t codlna it t o a d•crif'l♦r of 
-,ac- r-..u-u, 

12 

9eotp-,1,e-rts=•t...,.... 

.ac.-trial ~tel' .,.c_ te freq..-17 
tt•t .. • a •ta,le ,.-otuc:ttoe t•••• ,._ IA tact 
it ia • ~ ... t ~• 111d.Cb •J ..... 
aoplliatic&t .. l'Hli!lft.11 _. d....t.....,. MZII t 
t«.......... loth .... " ... eoC'bfllff Cm, CI.Mita 
of a .- c...,.tcr ,,. .. ayet• ~•t.r• ld&lt,1:, • ...., 
c1,u-, 4-velo,aaat ...,.,-, .. ~. 11iaua .. c...., .a..r. 
•..,.-.al cbarectaria'tlcei 

o lot.II 1"ol.-. t.o,,au..,., c.-r-ea,t.i•itJ, aa4 
.itlt-itJ t.hrovpol.lt the 4~ etae:•• 
n... •-,.CC:• oC tlrla 4•alo,a.li~ ,roe-a •lta 
pcectae ac1Ni4ali-■, ~ •d•at:loe, Nd ,,.r­
fOl'MCII:• PN(tcU,.oa dUfkUlt, 

o lotll aN 11Ultjact to ,1ece-patt t••H,. dvt-iq 
tM dw.lo,aaat pllaM _, t.Qt1111 of the c..,.. 
pleu -,•t- to -.altdate t.be ,,_.pc int-,ra,­
ttoa of it• _ ., ,-ru ... coa,oa•u• 

o lotb era w1Dt,%abl• to ttaksriaa _,. -,,ut~ ­
uoa .,_.,1q 4c'ralo,Net aad U (lfffattoe,.. ao 
tMt c-Upratioa c.oouol bee..,• aa fapol:• 
t-.t UNI •••tW fuu,c.tioa, Thie le .. ,__,_ 
•llJ true fin' .oftw:r• MC•e• Of th• .... of 
uld.111 aNai.,tJ e.ta,la <-Mal• vtthout ...,_ 
q,-t• .......... , !Mol~t •ad wit• • .,.,... 
c.ah .. iapltut:1- fin' tha f1tu1u. 

Softw.ra .CctU,ialtt.oia for • - ccapater -,•t• 
-•t .......... u • et.NC~l'ed dw,1.,..., Jl'OC ... 
llOt oa1, fOI' t:i. 1\ove reuau, Mt NCIUI of it• 
-,.ctat MtliJH, '°" ...,1a. alt.holqh 01a bule: 
Lew of pllydca clNl'lJ c.onatcdn tlM paorfona,n,e.• 
of UTdNra -,.t-. II.Cid theM, COU.tTdata IU'I 
"11d:, racoplaed a"4 Ul'ldttatood. COll.lltrainta Oil 

aof~• parforaaitt• aTa poorly dais.a.I aod :l~ 
pJ.eul,y llllow. Many aa,-c.t• of aoftwre 4eatp, 
perfol'9U!Ca pradllctton, aod T•aour.:e •U•attoa are 
·bMed °"'-lY oa •pariene:~ "1th ,,aet projecte of • 
•ia:llar -tun, "1tt, the f0Uowl111t ,...,tea: 

o Coat •Dd ~b.,1d• ••U.._t,e .. , ti.ve la.rt• 
unc:1-rtelntt•• · 

0 Th• COrTetl dulp •Ppl'NCII .. , not lleco.a 
apperftlt Wlt:ll • ftu a .. ba te.aitt.1 -c of 
P'l'•li•tul'J' 11 .. 1.p aad d...,alopNnt vorlt. Pl'~ 
tOt)'Pff, a•latto., .... ..,_ fid.d r .. u .,, 
M <t-.,tr .. , 

o Tba body or e,.c.tUcattoa.a, d•ip •t,....rd•, 
prehned pra,c.tlca, .,.. doc1antattoo • tn­
d.arcla 1e a.ell 1 ... w ll 4rtal♦?'d for aoftvu .. 

n... cMTact.rtatte• ra.t•• .,..ctal protil .. 
fol' eo[twre ac~,.tdU.oe. Oaruat --.--t pr­
c.lucu are b&Md 011 tM pr• i .. that r •.onaHy 
vnct•e co•t aM aclledw.• ••tt .. tu c- lta -4& at 
tha b1&1ll11tog: of ful11cale 4-rtalov--t ud tUt 
t here at.ta • bo4J of a,.e:Uic•Uoea •1111 lheip 
•t•Mnd•; ta f• ct, bowewar, tlla art of aott .. r• 
41..,elopa,ftlt bu 11ot J•t reached t .hta •..-r•• of 
•t•)lltty aiid pnd:lc.t.ablllty. 

lecea" 90ft•re hall -♦ et1111Ucuat pl"Orhctloa 
,tiaa•, ice d.valopant coal ta • •tcat.f:lc.-tlJ 
luge frectton of Su total Uf.-.cyd• coat ta c~ 
,art9'0D with t.arlha.re. Thia f-ct ace.at.at._. cha 
oaa.d fcn: botl& eoa,l•t.e .,.c-Utc.atioa of fu...ctloMl 
requlr-t• aa4 thof'O\llb tffi..,. of t>Teliaiury 
aad detailed ••tau prior t o tatU.attoa of ful I• 
kale eofi-N d..,.J.t,,..llt. 
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CO ., ,11rt1iHf ,&,)'II;~, 11:0 ,qd\, •pb3.IJ1 a,f All f!nc:taim­
t■l dcvelopuimt of a. 11,7altll!iil,. or to Ht_b 1111:q hir­
l!Mrsdl ir:i t1H· ph«.,.d pE"qrll!MriDD of a. ■:,.■·tm. 

Ml■■1io11. !hwT-im_t.■ Poniula:t:lo11 . Thia! p"611>111 
(lo_ao A ._; FJt. r :li ac•N'I ~lb' Japort..at ble•UH 
i t: lflt"O"l'id.u tha. 11etfotaml11:::c i111put• 11:bt !ll"iW tbe 
'lelH. air de ltyall:G i:IH,i!lio~t ·procu•. l" ill 4i 
re-hti.H .ly J:ofo:mal and -at:tau, Jleagth7 &ed'V'ity 
vt'IJicilti nu l>• cooino1118d b:Y g11en J"•tbitr it>hM, th• 
,dc,r11loper■• Ill!~ th111 operati1m11l r,e;quir■-eni:11 are 
d4£1ned to th• ~t tll■t ,dfl!9lopl1«1t CIID bl: c:.o.11-

■J:d !l!rt!d I t:J,@1 iiLlli1: b!I! ,11i min:ll!!dl to a pCoCl!Ji :s ot 
'le.d ,ev mm c1mfroalt,■t:iao (p'ha■■• ~ · ■1!111 . .ll). In 
¢1aH A2, c:I!• eu,t4d M.:I 1'1, revhVtd h 1111 4i top 
1...-.1 OJ'11;Ml.1Ui::1o 1 polnt ot Vli!iil , looklDI; et: c.li• 
foac.tioa.1 nU!•·r tll!tft t.cJmic111l U l,141C~ of rt~• 
n,;iulraen~• ·· Aamii r:-ti• crtcuu. cut. iiiill be 
Ci!lla■ider,m illt'll:l 

o lloe■: tbe oqml.tzatio:n ·reqube t h pi-opo,.edl 
c11p•'b:Uh:,1 I• it ,:,cmabt'f'll,t wt1n t he lon.1-
Hftiie Sod••· pol:kJ , and pl,annrb1g of di. 
arg11.Ri2a11.t; illoa'1 

0 l!r• tlwr• a1'8tli\l .yite•U• wll tila C.lill!J Ol'ij;til= 
HC:ion that cou!.:J b11 ~ l!dl ii;o 11,11.t f.lfl' d\l• 
He.41 

n.~- que■,tiaq ■en• • d'y@l fQlM:'t~ ll o,f u1111i­
l ubiSl!,s; t he OTe it'all :lm,part:.a11.ce of th. itT-opct•~ 
IB7'St1!111, II.Ir -11 .,, • l wrtlft;I; tbo.u wtto .., be(;oa11 

S,.r,v,ol,_we,dJ :In &i■vi::tne, th11 •ywti,:;a ta • •1■ndi1nd 
ot,g1111.i:ntto~!UI.• UH1. 

liliv~ 11 HI urfac-i:ory revlf!lf oil the· 1111t.11·1ted! 
IIHi/1 • 11C. :Ila filport■at t o adlrrH~ tlUII, &dq\lACJ OI 
Cbe perf~nel lt'li!IUlTf!Nnt■ C.ha.t hrn: ken pto­
tpa~ ('Ph,!!H AJ)r. It aiJt lii!!J d.ttll'DIJ.1•,11111:1! .... t'beT 
r~ iCei:tmr-.i!;ll llillh HillA~ ID tluill: tfi•:, ■.ceLt­
i'.airtd,- E"l!lt'Ht!HI: 'l&U :la n■Jlidel. ~I tlie CIUl:8,.. 
dmi• 10- 1111 ■■hid i11 •uch • i-fi:lev &llaal .. be , I■, 
n .■ua.ated s,wu. TuU7 11ea.11111H7!' An. t'b• 
requiH!NflM illbiled e lurl, a!OUl'h u- lie 11Dlier­
i11l.i.ajl! lb,- t'la« d! .. •liO?H'• aiill bf t 'lll!ll u., ,n-s tb_, 
C"ti.,-g? Wkt :l!apae t: will tltllt PIIOPff'N (IQl!llllll­
Uu Iba■ on otl!p .1:1,1~ •tiomaJ ■l'll!DI 

Aft:11r tli• elloV,e i'•lili'i ... bin• ltMII 'D'U'fOl:INII 
'bJ lllpffc:ial ~ 1111111 CWlfotiUli<m bu iti■'k.m. 

pltc", 1:h" rl!ll;l,a,h•l!lllt• 11q ~ d.'oc:wowd 9N wb­
iiic 1ed1 1:0 tbe Te;choolo11/1tequrir•i■m:• Val.Unfll!lli 
proce9111 (plia111111 ~. ~•r, .i t: b pat. 19pU.•• ~ 
phalle 1 •■ fvmc1t:t.on vnI be J■:rfor..il OUll.J o■ a 
lull)' !lnll'l;.TVN --~ of n,q1,11T..atl9+ l'l,4111, lf H• 
q1.d ._'tmmtr11 aN i:11a Wlic•ti::aiti fol' f 'oftltll iippt'0\111l 1110 
,t1111t f1li: tiler • r;Qd1· by ti. ue :h 'f\-.11:1.r.t, NM af 
1!:hi!J phalie I ptO(td■il!II E!IID. H hilllJful. n. •--11 for 
a:plontar, woz:11, illffilll U1 Nif',l!i n.nta1 £offi111,a-
t ion prooeH rihoa.ld be ap! L dcly rec:ot,nil.udl ■ml 
P,l"DVi4eil for ii) '1:h.• Nlllltl!!!Ht 11-roc~~. 

Tlll!lmol,o,·~:a.-tr-eam \laU1!At:ion. 'lh BP■l 
o,I i::Ma ph111: Yil.£i11■110-n £ iii. tliCihi\ctulL 111111d 
~e om:.ic e■pllllrt■, of 11:~ Tequtf•apt■. 'fti:lla Pl'.~ 
~---• i,llould ~ou.,g:e: eom°lt"O'llt liit~ lii•twflll u.-:• 
■nil drv-elop!l!iri■ t1:1 dijj.Certab the teclialcu feqi•· 
t,Utt:, of :li!Jp.1-.mting 3 !f.J'~~ to 11■tuf1· dM, 
lllta'l:ed, U'f!Jll'oami:•. The· u .111!!' oq,ututiufl. alwould 
b«. i11. cant:r,al~ tMl.t l"U't:ld"U.im of !ID JitdJIJl!lUML~ 
H 'V{W INllp H , reqm:red to i.i:lntifJ bd auiyN 
tachllical prrobl_.. and tE pe1:foJl!I i:n44ll0ffll • kt• 
u l a_cu,ry rl'llt¥!R• Milllt t,,e g:lvd ta tlle fol!lillllfi 'al;: 
lll!&t ,drq)t'M of rt;..e~eal dalrr: PT 11111.eut6Jm.ty ... '11-
vo~ 111 ■Mt'fflt tJM Z'lllill\ll'NalHi:iii? hlr &' Y-e­

•-.reh t111U~tild l l• tl\11 ,nj 8C i:ed -~- llPIJl'D.• 
i:r:le-te? Are 1::1\.Me, all)' ■fitic-ial ~tic.al. upit£ts 
that r•11.utn p:~i:•nd:iMJ ll&All)aen,t ... Mll'Hi 

Afte.i- ~htioci. or thli t•,:,lmlc:l!Ji. HY1w---flld 
cti,ne ma:, 111!1 ,•ne:ral. itltf'at.ioa■ o:f raodlf:,tq fl.!mi­
tional Tequ1Tl[la4ll.tlll •lid fila.il.iiatmt: tl• t ecl'nlitca1 
MP«,Ui of thd't :tii)lcmmtat.;laa-tih■ T4'!1.lll:k'-...tti 
Alll'I teclmh!ll :1/npag H• Jll!!ll&-1111NltM mto deuila 
l!iiMl~iooal req~-mt• • 'l'h,ni11 •T• ap.t11 r willlfltd 
Un pl\4i,a ~) 'by MJ. W•l!Qdnt 1roup t:o d•t;•niM 

'VM!ther: 

Cl The 411t&l.l ed hlflct:iaoal req,'llr~~tlll IJp,te:1£1• 
cdly &7ld •c~■taly 44!1:IM 111:h• •Nireill c-a,ii•­
'bllll:iu tild tb uecaa•ry rNOUEeH., Uldl 
w:ti,l!d)ft rt'll!IH :l• &fl MCr.ira.t• 'U&eh liitvtiii ti1Je 
~«• 8 a:Mtll!di '!!d.Hi OOIJ andi t:b ElllifHS'Nd i'•P 
1'1Jurc:!.iM1 a 

a 14Mfkul tr.td•U• can M 1 14mt::ifiedi (r,ca an 
--:liirl.i::l.oa. of' th■ ~4!1{111r.-..iu t •o• 'pz;111nt to 
1:11111 av c.'hg;ic:■11 MCb u .. len -1lltloll1 livt. 
llN COHl.y ayari.1 01:" • •J•t• t llat.1 wM.1• 



·ptoi,1diGa laa. oaa ~ ,opuat::foaii.l .alt a 
uruu qn, 

o i.a-.ur. prnta:l.du far tllebait.c.1 --..,liliilqt 
kb "'"8 hCi!!irpltl'ft!III fD di■ p:r-apou.1 10, 
Ne111!1l au_c_cllMfvt ~--.talion ibid Y1-1iol1• 
it)" t a -.u,...,,. 

A •• &:Qt:ld .aount: of t:t.. nd tNliiit-~&1 wirll:, 
1nc11141Da tti.: d.rv.1o;un:t: .mil tgttq o-r • ·,-roiro,,­

tni,1 a.J•t:• -or ■ ~t.JOII. ol •OD*,• ·u7· b■ u•illli H 
-U.hu::tcn Uy HMflaT tho• l(!,IUt.:lOH. 

fll• f:IMJ prai!.~tlll of lhill -p&ait 11:te ■ Ht f>f 
detaU_adi tipBlf~aUou ,,Mell hnw -..P i,u'IIJJ•~tedl 
ta, tlloroqh fwc1:-toul md! it~t.cal. rMI.,.. ndl 
• uu1.._11: ~,tuach clffladla tMJ.'1:. 11tith th tRhlli­
ul, diP'Kit•iruHoa of die ptoj,act. 

n-:t.te 9!f!SLR!til_,....M. rw■ l'hN• .aiouu be 
p,ad'ol'Nd !by ,an ora■11tnt l.011 in.d11pndi!ffl: of th.■ 
uaer orpnt.ult:ioll, t:Mt, p111u1 ·p::k~• lntQI itlle 
p:rdiamHJ .,... duitln •wp (11ll) JD Df.clii •-1~ 
, ... am1. tt..t.o:H'■ •• •d• i::o pl\Oidvce II Ht: of 
duq■ &1umat.t,li'•• UII!~ an walut..s oo t~ 
lluu of 'Yti :k!Q.t, c~tt.:'h1 ~II. H puforui-11:41, 
r:r;qt., and r41.iaM.il~, ~tHt INJtqaeat quia■w 
HO:mi b. (Id• PMH mcll;ldliu 

a, Doi!1 tiba pr•Uabu:y .-,•t;e. "-•l~p~Ht. plu, 
Npeelially ltho&e p,art111 ·tut btdui• ccap11tw_t' 
equt~t Hd1 aofHrar■ provbl_., 11111.«i'ltlt. v :11•1 • 
ioillty tli ~tt 

a, Ia ~ffR :II. p.lu fw ·proclN!d bJi tl:!nn1g'b tlw 
..,,•~~ [!Wac•• • in•~ ord•~ly 'NftMr? 

o I• thHe a pa.,. for odn Y' rtraul:c:lon t:o dim 
uti•ir udi to rtll• ■upport otg&11lqttc11d sucb 
plmqr ■t• •HJIHlally nHlded for flillftw&T••· foT 
vilkh apecifi-Ci pz--t.-:1:o!lll ••t. 'Ml •ud4!J "1'-'r:lnt; 
th ~ill/Ill -pbaH to .ilow ■uheq,uftlt: t•11tba, 
iflll:41'1lltion1 ■Q •"N'OH, 

Upon eacp.Ler:1oa ot a pr,llil~!!Mlfy dull■ r•­
Viai~ t:h.., d•t.atl,ed dHlpi, d r:111! iJ1ili1:- (tih.■,e C2) 
cci.111cu._ M it:er.■t;I.H pr,rx!"•• 1111 to h up,1~1-N. 
I'll■ :U'Pl dP-i&n l!!!!!D!t. alu M aulijecud to ■ 
tiloroillh aaill critic.al il1:1i111 ~n1w. It s. i■po'l­
tnit. t:11;■.t tl'M QrHf Ji•a:t:k::Cpue, i'D thia r •ii'\ifll'II'. 
MOJC fflie ~I ci.oalr to 'IN: Hlc4d 11r,r,u 

o l rt it: tlea:r that di4' COTr•ct du:i:1111 c'hotc• 
bu. b■tn lll!ld•? 

o 'll&'H r ,61.ftrlct hnihtu.-,,cft'IQ.T• tir.-.d•ofl'• 
Qml !lde,q11•t.:li.y :perlorMdi1 

. o lmi -.1w of lf,1\1!1 tediflicail in•f1,h.t 11 IJIOlf .-nu­
ab,b I ar-. t:i111: :n,q1dr,..t;• PTOJl•rly at-4.r:ed T 
Al: tliiil c-r !.t'.Hill. J■ticitut■ ;lo tl!•-.lf_.v•~t 
ptGcu-ti , thw tun4!Rltml:d (tUellHQlll 1111■r be 
Nl',I' i IIIIN!il • 

o $i111c• won 11\'fonillUOn iii avilil■llle, - thac 
¥lieu th■ ••t-illil-t•• v11T• flT•c i!IMII•• ,doh th 
•lfd.:l.t toul :blCOriil.'Cion tMi._eau t'hAl,c: an co■t . 
.aad tJa.e ,gtm.tu !Jh,ciQl.d bli. u4•1 

~ IION ''b• M"fa1l'ulll 1~■4ii UUt:q:y riitill ,qipea.T 
•■lfd r fioa. rtl!i• :l!J-.:1JI.;• dfle,bpmnt plu •U:U 
•e• •PPTOp~i•rt~? 

''"' dcv,rtl~•t or th,e, 1-ys1t:•- (phaH Cl,) 
iap1-Mltl ~ d.e-tdled ••1:tn :I.ft. ronr lhlt can 
lb• w.t.d •• tn tt_b11 c.ue, ,of bardN'Titt -,... .. 111 1111:0 
prDidu_et.h111_, ror 110ftvu•, tlw t:1.:Ml 4cnlQJafflt 

l!i 

■lep ~ht• oJ 'ffi.t:bia t !q -~er Cl)/le :ha. ti:!• 
CliO.kfl ~.,.-t■-i!!dnl l~•. bc.ie,t fQ'f t.N'c:i,ftl:, 
tbia ca.plelU - ■of~-. -~911!el.ofamr. -~ 
•ini!:• 'dlo d111tUc.a1. prod.c tloo ~p ~ imrolVN 
11;1t''hff di.an ilC.'U.Gg .ett'O'l'eh:N C(IJlllff Mid ~1111::taa 
tba d.oc.uanqtlon. Tb'routJbout: ~he cl.cv•loP9ilii.t 
p'b,:'ile, die -proj ect IU!AQl!■!8111t l!!!!al: r ,a&l il -re of 
cnaMttat:t.i- .ue'h u: 

o AJ"e ~•n &DJ U!Ctmicial pr.a'bl-■11 ·to, M Hber/1 
b!lfo.r., pr~iq '\"ittl. clewil~'? 

o la it...-111~ Q!!l1f'Oftin1 to ·me pr,o,1>ca 
anq_-nt pl.rm!' 

O Are -.l.1Hto!],pt ~ r.~. ~ OIiier c,h.ec,k­

"°'m:• h11111 Ht:'l . 
10 I\Jre :fa_c:itor,■ _.rlifll t:lia.t • .,. reqa.in ... jol' 

-rftidllll■ b, t:ht• •~~•t :p-oei1t:aa9 rrlte 
1L:l!l!lilula.1 or t'be t4ehm.cal • p;prolliCbl 

Wlt\ ·tl!,a •~o■q,,l•tiot! oft•• ~ev•l~PMDII: 11t.,:i,1 

tu SJ'Rilii ill rud:, far, • •~-• af 'l49t1. 

TJIU:1111• Tbli teniq phAN ~iiiH e:w 
d_Le,Ullil:t: au;p11 11WC!·l'Hi11 cllbl:lfltG't dl'tlmfHtiom . 
ni. tu-■t iawp l■ Mt: uc:uu.:r1b ,otaU:, Hp11n,c:e 
f1:m dl.e drl~t: 1ma.11a-1tNt:tag 11f ,11111i.,..,tiillll 
ca.n pranl!d M- ■!K!t!I u U1et'lt du:lsn ■nd! ·-hrM,r,­
u1-10ti U'■ ~-leYJ. TMt:tna; Of ltbe: ■7■.-C• pH"­
fcmNDC• -..i~t th4: 4...-lp t,-pe~if.Jc•t:tioa. (l)l) 
1111ai: •• pllt'lO'lt'MII bf a i:KhnOlO,lCllll)' coapeUDIC: 
,ITINQ! h!d~~t of th• Q'U. d.-e!op.-.:. 'file 
pUnc:l:pd 111.•Mtioa lll whiltihel' Cihe: Qi!Hiii perfHM 
11■ apedfi.t ~ t:he detadl.eil dU:litc ■pmc.:l:fic-aitton. 
prod.ucad imd &eC!i!iptlHI i11l pbHii 1C:2. 

1H ■ll!iCO'llllil lirt,ep (D:Z:) -..1 lHi ~fo~ by tl\1: 
CVIIDW•l ig-■r■ to tig;~ the: -lf•t-• ■ fw:u::t i111iial 
per1:·owr--doH IE ut.uf:y HH1'' M•t t1t -Y 
·t.ym out t:b~ ~ t.bc\11,h ~ fimctimlal. •t"K-tf'l­
c.at:ii:ma ue, fulfill«. tbe1 ay1,t:• L• 111.&t quly 
l'••POMll'II'• to ~ UNT"'■ :EequiT-..m_t!8~ aecteHtHc;-
1111 11 Uhlir'~ to JI.fl MTl.illtT phue tn It.he deveIQ,J!­
lU!Dt 1)-T•Ol:4-t!■ • 'fOT ll!Jlaallle, if rc'be f'-il'IICC~1l 
H1iliir•ffltl H ie .:Un 1(:ullt to 4efilll.4!, ·t .he,- Mt IIO'­
b• • :ll■pl..-..iedl .-..ccl-y rttJl.t. at f1Ht. 111 01tbia 
cuea.. dMi 1,7■t·III e•"Ml:l;U.- :uy ·nml!d ~ 'N&C1: 
to ichaiigu. m U~,-111'1•1 :polfck■ H ""11 •• a,, 
:P,H!liUh c.liggH fn 11p~11t::l:anall rDTlll~C., 
~lit 1 :In •llf MICI\ 111!101liH tfi4 Iii)'■~- iil■y H;:11.ll 
~ a'b-14 to p'l:In1i,d11: ■n. :bdl::il■ l. iocr .. 1:1!1:: r:if ~­
'bilit:, ·IJl'f:iUe dt1Yeh 1pu~t ~ -•t ~ foll lllffd• 
«ml: :lM!;H~ Io •IIY CH■,. rtbe dev-eliOiVCl8D'- lll'QC.flart 
vt.ll. 11&\ltl pl\OCl11ced. & ibn:lc dN:lpi allll rta UiH:t..1 
IM:r ,•a o,f eqa\f.U.t:, • 

c»MUtmwt vlt.h t •e a:pble:1:e. pl :aeedl oa indie­
·p■nrl111t. :trtvllllll e>:f •NCh l'MH of' the delHl~t 
flNiCll!II~ ■ •~l•l ~l• f;IOllJI• Ml•t o,ver,■;e;e 
PH'Y' ■ulljcr l'!HtiDI; u:tlvltY-1 4'f&l1111r1.e1 11yac• 
wotihih .nd intep:ilit.:hm Uiih, •!!!4 ■--.ae r.ha'C tli.e 
t:Hrt:• •~iHilldl fin I.bill umtg:~u t pl.&lll 11n ce__. 
dYct:ed m\d tb,1~ obJ ec.tiva 11_et, 

'.frodw:i:ioii . ln MZ-dur•I!: ,■,:,o■b!all, ea.phd.1111 
(If' rtbm but atep :t:• toUovedl lry con,nat.illloal 
fAcit:ory ~TOdIH?t:ion (pbaH ii},. :Far ■ofaiw.r•. ·tbt: 
1.>rmJuc'tiion pttue :t• • 11rma!L-c1Mi ntaaat.ed pre­
tal'Jl'l:imll o'f m:~ar-lree eepk■ by- COlll',.t;p of tlim 
orit;lnll ,r•~-- for d~U'L\ll!tiOI!! to the GHH . 
'11w •~C4: of ■. M •hwn . p ,ocl11Ct:1mll pbqe: 1• OH 
aajo't d i illlilKt.1011 betwm lliilr'1ii•,• and IO'fniut, 
U1:'K:IA1b b i r:l!ftl8 oif ifqil~,. IIM~ll' au~, 



tile •of~ ~dsitt.on co.t coa.-... d.v.lopM!Dt 
rmda, tbereby pvu1111 eddtti-1 , u attH oa • 
uadttiOl'IIA.111 tigbt b\&Jget cattpey. 

~rat ion and Support. '"'4 flt1•1 t ellt of the 
syn•• @11.tt y to H.t Ufy the SleN ile.U.Md by 
tbe 11a:er l.n ,...., A coee• 1ft tM aet:-1 operattoo­
al \ll&e of tbt. • Y•~ 111 the nal votld etr~h--nt. 
At t bt.s point , tbe ,,Hr bu tor.ally accepted tbe 
1:,,1t .ea frca tbe developer. and t.be respoc1'1bill t1 
for &\lfl,Ott U t r .. .S.tiOt'I" to tlla ••r or to • 
auppor,: l n,g o rgantu.ttOl'I . Tr .. etuon.tag the •1•tea 
LI -,. 1-port snt nep euf.ly ~ arloOPd UI tllA; 
early pbaaH of th.a d11Velopaut proceaa , eapec.t~ 
ally U1 Melded COQjlute,.r ayat ... , COQleqlMntly, 
1ft n...,. ro"" cau the nece,.a.iry aup,on equipNtU: 
1:1.• 1oft1,an U..-e not M•o ruid:,, ~-- the •Y•t­
becane operat1ot111, 

Ttle - 1ote1MAc.e furKtlon (ph.ue. C) Ut\U'U 
tha t th• •r•u• .rea&JNI optrat1ooal d,..pit• dte 
!Mltural de"*rtorattoa of the •J• t•'• hardware. 
Stace t bere U oo Ultrindc vUr--0\lt of c.o-puter 
1of tv1n: , 1oftw1re 1upport - w, tnvolvff p r~ 
du.ct t.pr~Mnt (tncre .. 101 1ffSclen.cy, rall• 
ability, or 1upportabtli t)') , ,noduct ellha11ceoent 
(prevtdltlg n- f-cttcmal capebtlLtlea), and 
conectJag diltdgn ovenf.ahu aiid enon, Howewtr, 
1-oftvaN change• ca1 t ore• • retyrn of the •J•t­
to •a.r11aic: pt\ .... ot thl deval~t pic:oc••• thlU'I 
of ba.rdlrare cbulg••• Nan.q:ere who belt,ive that 
soft"ll'ue U ••Y co cbl!l'l,- are apt to •tk for aof~ 
VIN: iaproveMl'ltl or eliuioce:Mnt• ..ch aon c•u­
•1.ly lh•n tor hudwn e dl#lg .. , oot rtcop.t,iQ& 
tha.t dle.l ,t nquHt• aay r-equin: a r•petStion of 
the e.Dt1n: de,..lopeent procaN . 

One coMequecnce of tbc •pec1a1 u tur• o t 
softv•re •upport Ja t hat • oftt,a.re 1& alvay• at. 
eo.e lfvd of cont lDuin.g d ... l~tl it tMre­
fore a1,peare ''M•er co.pl•ted" to cen.ogera aCld 
al.Mll to.,.. who Mlleve the a,t.b that .. •oftvera e&fl 
be produced u • t umk:ey •Jlt,., '" 

0!:J&Dl~lana~ laplJc1tlon1 

AlthOQgh tbe proca, depi cted! 10 the: 1u ~ 
cycle aodel ts nontally foll owed 1n t he d.ff•l op• 
Dflnt of .. Jor •1st-, 1t• appUc.ot10Q to coapute.r• 
bu ed •1•t.tat 119;1 bl&Q apo.rldSc. llowev•r, c&M 
htetodee • boo,, t.het ak: lpptoa an:, pb•• in c-he 
onler ly pr oc .. , ach-.tl••d Sn f t,. 1 e t:aolt 
gur111ntao that t be •Y•t- 1ft q11Ht!oa will GOt 
aeat perforaan.ca, acb~ule, o r coat exp,ectetlOII•· 
It 1• .. ...,,tt al t bat t:he a. .. to~t of coaputer 
t«IOu«:el be .ubj.c,t•d to the diacipltnt repre­
sented! by th1a IIOdel. at1d i t 19 De«IIIIC:)' to apply 
v1gorouf and 1o~n61nt u.nq ... nt review prac• 
tlcei, to M•• n tbat the.e vtcal procedure• are 
lldh<tNd! tO, 

N-al'OUl:I or,.ain! r.at1on.~ i Ncu artau wtr,o 
a.hould perfora aa<:h function? Vbo 1llould be rMpofl• 
d.b-l a rot tM vart.o1111 raYlel/9! Soae Ol'l&"-h6t10'ft11 
bavt colibtoed the t •U of dev1l0paent atid t .. ttna 
QQder co-:m - •a-eot; attll «her• ti••• apUt 
thll dedgn Md d!ev.lopaent ...... e.tat to add.-.N 
harduan aQCf ~tv•N U1ue1 itldeparu,.atly. 

PuTttt.,ore, 111 • oat oq .. tu.ciOl'la c,:,iaputeic: 
H.Ot.rtce• a re Mn.a&&d cea t r ally fr. the oic:gai~ 
t ,1on'• bo~Ulrten, 1ft otllen t hc.J u e -.aagN b 1 
a deciecitralia:ed falh loa by furiectoe.al e llllllHlu o f 
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tb,e o.r.-taatiOl'l, llbatev•r ~ a t-TIIC.tura, tlle •QC• 

ceu of the ......... cit appro.a.eh w 111 ... deacrlNd 
dai-n• oa the eau1bUabwt of • roe.al ,otot• fot 
«.puter acqid•it1on .. u,ra, ftO vUl prowtM 
taclloieal upertl•• for conduc.tlnt ... ..,-or re-­
vi_. p~crtffd t11 ti.. 4..,..io,-..t ,nocu•- Othe.r 
dlqu u th• ori-Uartoall •truct\l.'t'• u, be 
needold a t tlle funct SOhil UIIN ' levd, , .,.c1&11J 
fot requir~U aan.e.radon, 

t ocalliatton. tbe pdn etpal purpoae of •tall• 
labJAg • ¢Cllll"'t-er ruource Ntl&l...., t focal potot 
11'1 ui or.-,.h.atioft ta t o Ht up aa organlu.tiain•l 
el .. 111.t di.et c,m ••uic:e tha 4Uclplinld .,pllcatloe 
ot .. .,...,.t t"eV1WII ud coatrob thrOQgbovt. the 
4e't'eloplleclt Uf• cyclA of • Co.ifl',ltu •yn•· Mol'e 
epeclftcall.y , the purpoHa of foca1t .. uoo are to: 

o l)eWclop aad ••ura the applt.cat t.oa of uatfor. 
poU.cy and ~t coatrob to •ll co.putH 
ay•t• ecqUUt ctoa,. 

o Aaavre: tbe ptfllence of tfflp.ndaot tecbitit al 
e•apuUe• at; .. 1\....-,it •~te too pohlt• t a 
the o,;-ganbat ton. ud p rovide t.proved -•re­
• ••• of c-,uul" a,ac ... , ee pecLllly t batr 
coeta, to tba top-lev«l ..,..,_...t . 

o M,uN the eicp.toracton o ! tecbaica.l al t arn.e­
ttv .. a.rly t n Pie «4ut~ate t,_tU1ca­
t 1on. and v•ltdetlon proc .. •. alld tn a1rly 
dievelOpa,ellt phaHa , &O that de-rel 0}9Hlt l'Llq 
can be t da1u 1t1ed .. rly. troa hla vantage 
pota t of author1tJ, and vitb •i•i-llity md 
t e,cb'l\lc.al eicpertile, t he f~ poiet ua 
•••N tlla t die l'ecoaNtndN coafro,u•tion. ta 
the ~10,-ant PNCHI vtll oc~r. Tbte 
•tD.UU.ad the d•lt diet the C' l'IMlhatlon vUl 
apply COllf'Uter ic:eso"-rcea to uaprod11c,t1ve 
aoaia. 

o Prov14e • ~tnl polll t o[ contact vitbtn tM 
organt utio• to f actUt•ta tacenctlon l>lt'"'l!'lel'I 
-•ni , da•elop4;n, •d th• C0111put•r -.»'.lUy 
aL Larae. !'111.tatae counter,rod\lCtl v• con­
tlicta between differ.at functi011al •n1St iea 
of the organt.a..cto. by PQeHlei'II the R thorit y 
to adjudicate any •~ dtaput .. , 

o Uaure vtalhlUt)' to .. 11qe11.e11t o[ «'9fNter 
re1171,1.ic:c- c011ta by ccllecti--a tnlotwtlon on. 
t h• f1n anc1al .. ,ect• o[ reaou.rce ac"'111t1oa 
ed o pe red on, Serve M • cor,oic:-ate .. ory o f 
the dUUcult.iea eic,-denced u • all u aue­
cea••• achieved t a CCIIIP\lt•r •Y•t- d..,..10,-ll\t. 

To f,..c.ti<m e.tfectt vely, th• focal poiat - c aot 
H .t"Ve aa at1 ltiittatot o.r p.tttc.tpeat i a anuatta,. 
\llltr ' • N quireMot•, nor ahou.14 t.hie t l"CMJP be &Q 

lldvocat• of aay propa.ed: c0111puur ayst• \IDiil after 
i t hu .reubetl ct.. rw1 .... cale d!eveloi:oaat pb• •· 

The poelt1on o( the foul potat Vl tbln tbe au.­
ag-oc atructure of the o rsan1i•t1ocl ta cnic1d, 
la thoae o.rg-1i•tl0fla that pnatntly experlea.c• 
d1ftScultlea v1t h d.-veloptn1 coaput•~uad •1•tec», 
o r ~ ere t he 10&1 11 to caatca.l1u • c1Jtr,ently ,._ 
cent ic:alhed aen&1eaat1t or C011.11ut•r ree~.rcea, tt 11 
ea1111c1,1 to pro•lde ttle focal poitit vttb a a trong 

• Thoe focal potat for ccapu.ter re.ourc" .., .. 
'leMat ta &11. oqantHtiOMl entley .repr•e,nted 1a 
°"'.r dU~eioti hy t u dtN<tor. 



nntt-, pMitJ.oa la die ora-•J.ut:toa, ror __.. 
ple, be coul.' b• _. • Y1c.e pr•tdeat for CClaP\lter 
rMOUN:e ..,..__t or all -•Ut.aat to th• prNi• 
O..l. fllleha th• focal polllt La ... HUtJ.na 
office C••I•, io tbl offiCI of dl• coaptroll&r, 
tM trlldUioa&l hoae fO'C' ........ t of Coapu,t:H 
.,..t_) 1e ecceptable oaly ta ora-i.aatlOM io 
lihi<:b «-P11ter eyn_. are pndcaJ.Ma.tly •ed 1n 
tb•t epectfic fuactLoaal en.a. 

1M. posttioo. Qf the fo~l pot.at ia tll• Qra•-­
iutl.oc!.&.l nructun 1, -.c.~pt:able if Iii• 11.u, 

o Stat\tre t o ••able productiwe coohoa.tatloa 
of the e-.:1,tiQI pow.r •tnictuN aad to loat1-
tute QW policy. 

o Aec.e• 'to tb• top-lnd --•--•t i.o the 
orpo,taa.tioa W pttticip,atioa iG th• fo..-1 
end iaforaal dec.Utoca,iklq , c.tivitt• o f die 
or1&111u.ttoo (•t.abliehaent of the focal 
poS.11t -.1in tr•••t •• __.ll•ous and •t.ront: 
•:Ip.al that the top ~-•t U de;J.u.taed 
to , o l•• iN ~.., .,.t• dewelo,.,11.t 
prob1-). 

P\t.rtllem- N, the foc:albattoa coec:ept ahould be 
.. ubUebcd. flot 0011 at the bt.,ahut --.••nt 
level.e ia tbe ora..t .. ttoa ,ut .at: ... ..S to the 
l onr--edM,l;)Q or11nbatt~ eat.iti&a, Md f-,0"' 
tioaal arMII <-·&•, a co.puter rNOUl'Ctl do&le 
....,,.., btere-«:hy 111 the 11.s. Air rore.). 

SHtf•S!:29· lt t.. iaportut foe effactiw. 
_..1.,..et of c.aaput.r -,.t- th.at tbrt ora,ao·1-
aniC11Ul •tity -.hicli cle.wl.ope tbe opnatioe.al 
nq,i.t~t• for a c,oaputer-bued ayn• b• 
oraaatuttoaally -,-:rate froa the du4n, ad de­
vdo,at;nt &r011:,-, ·n.• 11H r _ , 1Mi uu. .. uty 
1.a..ol wie4 llitb Nqvlr .... ta ,-..rat.ion - d -t 
e t-, eoaaectN to t:M cAav.1..,._t ,roe .. •: hoe,,, 
tiO&&l .... i.dlai.c•l coap-roau .. ud adJUllftaSU 
er, S.O.,,ttUl•, apecif.tcatiotW .... t be 111,tet"J>Nted, 
•d r,aqd.r-.u• MY dl111&• • id'ff.cifttly to J\lnify 
c:llqha tb• apedftt.11UOM, ..... er. the ..-u 
CHGl>t l>e allowed to u,loit It.la blterac:ttOfl to 
di• detriaea.t of die dhelo,_...t procna by taur-­
jec:t.1 .. a c.oat~ a tr .. ot Nq11JreMOt di_,... 
• he ~ ... ft4IW :l.cleu Ot' n,U11a M.a par~pt.ioa 
of ... da. llMle· he _.t be 4NplJ tovohe4 U1 aMI 
.,,_ coatrol the i ftid&l ..-qui~flU a-rat:toe 
,._. dlllri.111 other pllu•• :-t• ... , 1fl.tat&ct .;,c,ty 1.n 
a e&Nlfully coatrollN • ., IIIMiet' •trict . ..... _,,,t 
c:ont,.rol. ?."'- 111 an. incr-..a.tal Uvelopunc 

e,ip~b to -•t ..,ol udo.ary nC(Ui~ta, eadl 
qcl• of pt'OI.TNa _,.t be c.OllflletM l>efOt"e e:icpa:1.ded 
or r"iNd Nq11.tr-.111t• ln.it.iete tile nut c::yd•, 

S11ch • • •par-a t toa. of rt•Poa•J.blltt1H Uld 
cantul coanol of loteracti.OGII ••t 1:>• ea.ere.teed 
9Wl'7"MN. la the Ol'l.llhatlOa vl:tere the develo~ 
INflt PTOC..- tekN p lece. A •ec aatt b• &:iven tbre 
N•o•ucu and tt.e r,,,-.autty to defiae ,,., eye.­
t._ tbet u.t.n-ue bie effecttwQHa, kt tlie 
dieve.lopMO.t raepoutblllt.y Uee v-f.tb other grOllpll. 

COIICLUDIXG lllMdSS 

COaputer t•dt .. loa, U eMeotial in tbe opera­
ti.ou o f la-rte ora---f.HtiCIU botlli t t1 ~ aoven.ent 
aod io pri••t• b..-1111.ff& -.d ia.d'lllltry. P .. t exp.rt• 
encu of _, of tb&M ora--f.a.itou to de•eloplnl; 
~NaHd e,ete• 11..-e ,een 41.&appoia.ting­
coet• .,.,.. e:zcMded •tt.acu, adldlillere Ila.,. 
ahlftlMI, patforaatce b• 1>een 11Matlabctory, -4 
.-uitOQO•Nnieftt• h.-.. t.,Ued to -at·•rteuu. 
htur• c-,..t.r awllo t tou vtll M effD .ore _,_ 
teQltwe, cc-, iu, •d crttl.cel than t boe• Woe• 
~lOf'Mll,t •fforta b.,,. etrva;led to die •t•pbo t"­
lcal dawl...-t tu plt. lt la tapuative for tbe 
aucc..ieaf•l lavtilo,..._t of aucb •:,at ... tbet tll• 
l....__. of the ,..t not «tlJ be leamd but •l•o 
put to ••· W. •N CGMrio.(iad that ~uter •Y•t.eu 
Caft be 4"il.10ped • etfe<tiYely u other coa,lu 
•y•t-, pt'O'ri.dad th.at (1) the 1111.iq"IM .. tun of 
co.putaN ad cOIJ:>i,•te.-r aoftv•N la rtcopiaed; 
(2) • ~lo,-.nt policy b•ed. o,n tbe application 
of • Ot'det'lJ diaW1<'1pMll.t ,roe ... la fo~et.-li 
•d (3) c:utab. o-r,..te.attoul ee.t1t.i .. aN e.tab-
J t•bed t<1 tapl-t tllte policy ud perron uoa&'I'" 
-t t-1--

·-n.e .. tlllor. 1raufu.l17 acb;Ollf'l._e .,.Jor COiii'" 
u-tl>uUo.ia to tM• pef&I' b7 tMtr coll•&JUCS et 'TIie 
laa.d Corporation., the d.trector. of t:be AJ.t force 
C~1,1tar i.eoutee Nanag .. ot acwty, S. N. Dreaner, 
I. L. SbulaaA, Uld V, B. ll&t'11, e1M1 the ttuct, tea 
.... n G, I, Saith, I, S. Cai.nu, L. ! . Catlett, 
R. A. Pylae, L t. lob1D8ori, D. It , SMltoo, and 
a. J. Sbiukier. 
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