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A\'l,mm:s SOJ"l"WI.E DWELOP!t!l'lf ~ !Jl"ElUmlCES 

ROM Tiff!. 9-l HDGL\M 

loe1n~, i•TDAp■ce company 
SH,t: Ue ~ V11•fl1~-!:<?Q 

U•tHCt 

Tb• 9\JCe•Qful de.veliopmnt: of a-1 AYioaic:• 
aottnu ti.11 11t~d t:ra ~k p,lan11ififl; 
dfLCi■HH af t:\'w ~o,al'.P' 11 Ollf.1111.t + Tile P!l''Cil,tD 
~er dutpate4 aoft.1J11H n a :•Joi' 11111ioM,d!111 
cr1mUa1:: lou. and allauted tuk &n4 bitids•t 
1:uipaa_11:0i 111~ iled!hlf!All:; . The: lffltgl!'• .CM~ 
@!&i:DUJ: ~U.hi.i aq:IMH-lni4Ue ti'O~ 
11eti.6,l lna Ad :r!9ql!lll~..-nt11, ailoc•t f.1;111 t.••._. 
bl "'"--lch 110ttvue pa:-.ell!Ul '-Z-• •:1.sniUc:ci.t 
eoritr"lkltoT•. 'fMM ~in& 11.c ila1ou 1 

'tbou1h fn la 111.!a'bn-. ut!lblirlh.il Mftnr■ u 
11 boufid• ,en1~ dbc lpllrle Md C'AatM 
me RYWOIIIMD.t tor; ef (41-CCc:LV. ■o-ft-NH una,ant. 
1M IOf'CWll,l\f! Mnq;ft Sil tllfli Hta_b1-i•hed 
pol:1.ct.u pnrnlnJ; aile:1tou 4■f lni:U .Ofla, 
doctamtKi,Qll fo.IW1-t111., cutm, APf'.UIICII nd 
Hftnn conft.prat-lclll. aaa.-n-t . With _ 
ad,Ju11tae11;t-11. thue poH.c:'l~ arse _ pl'O'll'1fll t~ lie 
eifec:U.11'4!1 dut'i.q COM fnmed ~11!1.a~t nil 
UJ.t,ht. tnl:lnl • 

lnt.r,o,4'11Ct:1coi 

Since l972, iloe:Lq ttu bun 1::he_ Avtoo1u SulP-
11,y■tftlil Int:e:r-lace Oont.-rutor fo'r 'l:M ,Ur Fo11c.e-
on '1ie. !1--1 Manned ~•'t PTO&E'Alll!, The tntth.1 
,C11111tract VM ti> 4~•lol'• tntql'.11-t,w. !ffl.d fl :L■l!t 
tqt: off•ne,tv-. ev'kmic., A d .pifieut fHtuni 
of the avioni e-1 aptm de■ian lfU u,e u.UU:a:&-
t ioa of 11ev11u.l ~\d,l!IIM:t b!M8 alreadJ 0Jle'r&­
't::.1ou_! t11m. ocher Air Farce p:ro-JrllllJi. r&~ f!Dfltt'.t:t 

lll'M e~d c~ 'lftcluik: dd111:u1 :lV(I: lhionic• in 
19,1,. 

1'\hti pH'Mey cmi:tract obj ■etl.v. 'hu hen to 
tn!b91;r•te •~timlg mqui,-.ot 1teu 1a~o aa 
Qpllr,ar:J,QPal •:,rn n . 1uo by ena,1 oe111•1n1 tub 
In ao~11•111QI 1111tqr,at ton wen the .Uoc,at lw, 
of ~;q_vlnaut• to 'h~.ith: ■!Ill ■oftw■-n lllliil the, 
dew.lo;vlNftt of me ope,rwc :lo'll11l Hfwa-re to- IDf!i!-t 
aU.oe.,n,e4 req'id.Nmnr.. Softv-!ll'e .b a cdctul. 
el.amt in 1;be a.t.cnle. 4-Tdl:lt.ctura 'b~a.uae :it 
.mt■9%",1itu die, •~r. ~ llftil n■poue ~t.lii 

f~• th• 'lllillJ 11&1:1!.w.n. ~ta to tJmftde 
nt1lldnd a:,,na■ ~ ,U1dea. le(:&lae of lt■ 
illQet■W:Ut:, r:a, t!baa&111t: raqllilnaenH. 1 l!!IOft1ilA'11! 

i-.aiaa a crtUeal elai!tlt ch:roulfiout. t:11• U.h 
,Of ti■ a'l'1ani1;191 •r-•t•. 

11-. fol'M!11ud Hlt1N11• aa•JHiHt ic:ottapt: 
eu.teid ~ lkifiiil: 1u 1''7:l, COllCe,p!~ -.,.!, 11.m 
4ffw!I.GiJtq ag Othl!r PHIi'- with .... ~ 
'~•"• fnttelllulJ M:11-tiA (SUN) uui 

IE-l.A. (MfACS). 'llh.J: le the ■d'tv11n el:tott11 on 
Cbelle pr:o1r.- weTcl qdlt■ •~e~••ful, lt WU 
rqip,annt dlat lldd.ttin■l -hub vu 'EIHditdi 
:in c,ena1111 areu. 

L :sy1u:rm ill.l.'ld 1Nftva_n re:qd1reaeat11 
11holllld be ild-trted Mail du.f'ly ilMH'liltocid h-
f OTe: tiqt.MLtn1 lllpJUcot •aftvSN or b.i,~dvtH• 
d••~ effo.r-t ~ ' ;_ 

2, 5ofw.wn doe~t&t:lilq ,•tiould b, 
,m intrqr■l p-a:rt of p'hu■rd ■ofitwan dewlo,-nt, 
'!iii t.h fomt' ,C!liil:ttill: mdl NlMHII keyed to 
,cone: racr:,ua1 and pro1ra■ eve11rta. 

3. P.bu■d.., (!Oilpz:uf!l'!llive sr;ifrw,an eut1a1 
■hovld im;J.111• 1nw1ut .. , •i;i,ftwllH' tHUna:, 
'lil'hlhtn .a ilrn_aale, and, Nd-tllt:tc ,en.Yir~n_Mftt 
IIUlid v1th 11t.rlct c.Oiifi1u.r.at1on coat role •. p,dor 
to r~l~e cl 1o£tv11,i-e fOT IIJ,ilU■ Y-&Hd&t:1.0fl 
'tqt,lng~ 

,4~ sdtvare rd.ew.lopaen:t ■howdl 'be 111rt111gnt:•d 
Yi.th oorporate ind pH■,ru lnel II i!:.111:'ld&:rdJI ■nd 
,~t: rot.. ,ti o addil tlonal. aoftva't'e' 11cal\d,u:de 
Jlld ,ainu--o,l■ e1tablbbeil to perm.r: dfltl.int: 
mtdl Tcli-1>1• THPOl!ll!rll tc cb.anirc ittq_Q.l'C1n11-t1N 
t~TO~a,ho~t t~• d~qlopwnt cy~l,. 

IH~ oo ~hae p;att: rupertenu- &lid 1., •~ 
lurned 1 ■.natl wt_(h 1uppott q( p-r-Qfu -..nqa11nt • 
a • mftv.n wm....-nt -,,-n.■ch WA concetwd a l 
t.ple-..1Jte4+ Tll!II •PJNAch ·worke• vdl 1n iilevdop­
in.i t-he lbMelln.e 1-1 A~if~ •of~e 1CCJ1111rftgvrr 
t: ion,. Witb, ailjllll~i\!11 t,o ·~ ,i;i:rt.&JnU pl .... 
b,1aed on !l!;qin-hne• uqU!i nd du:rint 'bueJiiu 
d~.-nt;, it t. bd'D.I, e rfecu,.,._:i..y IIJlpUeiil ln 
the c:onttnlled ileve~a.t liJl4 flight tut: ea,\r.l:Nlii­
l!!l!Dt vl!eUi ordledy di~ p,Tneu■ln1 t■ •■IH!,t;l,lil.. 

mu■lSofgt&N Duc:r1:pUoC1 

&-1 AvionJ~a i11 1):1.Tti 'Cioaed 1111,to i:tf f rliillll ve 
(co.1111\lcate, nari.pte; ddiwr ¥Hp11u} •d 
de'ffitl :l'!#e (penetntie) •"11:i•Ptcwl p-oup• • O:ff-■-
sl Ye; llulillir:,,lltPII d.,,.l~a.t ... ilH■:un 111, ui:b 
un.t vUb i l.l■ht t-eetlD.1 ■U 11 111 pirOl,NH , 
P..fen.d.,,,. •ab■y■te■ develo,-nt 1~•ad va11 
ncdved in ,early 191",, vtrb fllpt u•ttq 
11cheduledl 11:a, l:iq,i1t 1~ ,111ub 197-9~ l'be- fi>l.11'.!r 
111.1, pA,rqi'apb• de1cnbe .,..~ •• , lh■f°dw■T9, u.d 
•oftv,ap pd b,ct,ef ly dl!llc111H th■ Cot■p,,;i,tn­
hop-,-i 0..11lo,pM11,t; 11:lAB (CPCb) ~Hlop•d 
ICO •un1c:ft 1-1-A:ri.onic. i'Cl.ti■l,'l',ali'Clft. 
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the. S7st.eia 

All 1ft •n1 aodera-d.ay e.lectT()Qica •Y•U•, 
eabedded c~uten •re critical coapon.n.ts lo 
the 1-1 Avioo.t« Syet•- M ShCIW'O in Figutt l, 
thrN COIIPU-ten (•V10C'l1cs control uo.its) fora the 
"hurt" of the •y•t-. Att av1onlca aultipl­
•1•t• of Hftll ooe-aegaharu. a-,uchronoue ••r-181 
digital checmels provide.a the "utertes". The 
coaputu:a are Slnaer-S..rfott SltC-2070 proc.eu­
ou rith )ll of )2-btt anory, ... ec'l bidirection­
al ••rl•l dtatt•l cheOMle aoct tllO mttlrectlon.al 
pa.r•lltl dtsttal cbannela. They are supported 
by aa ta .... ptor .. e uatt vlt.h 526l of 16--blt 
vords, • b,-,nd !ftatnurtna Dau !atry Unit 
(tape c.untte) vtth 4501(. of lf,-.btt vorda, 
end a M!y~oard/d.teplay toteJtated 1~to the 
Colltrols and Pisplsya Subayatn, Othu aystea 
coa,oaeou include Lll-15S lurtlal KIM ure~t 
Units (Litton), APll-200 Doppler bdn (Tdedyne 
lyso), APN--194 ll&uir Altt•urs Olooeyv41U), 
APQ--144 ForvH4 LookJA& hdsr (C4meral llectTtc), 
and APQ-146 Terreio Follovta1 lader (Te .... 
Innn:aea.ta). The.H c.oaponenta vere d.epte4 t.o 
th• aultipla.x system 1M·ba1 loeina-dewl oped 
lnurtace tend.Mb. 
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Naure 1: Avionica Syste■ Block Diagra• 

113 

Operational Software 

The operatlona.l sohvar,e t o the •vioHiai 
coatrol unit• inte1rete1 t;he diwrae c~t• 
and aub1y■tc• i•to • effectiv. avtoatce 
•1st.ea. As aa ex.mple ot aabsyste■ operation, 
Ptsure 2 •bow. the fl•• ofteoatve •oftv•r• 
functtons vitb their 119Jor e1teT1ltl and internal 
teterfac.ea . 

Tha e .. cuttve functloft ilaittal 1&e1 the syate., 
perforae pre-operational 9:yuea n ltd.cton, and 
.. u1ee real- tiN t■put-o\ttpu.t, interrupt band-
1101, •'"'d t.a•lt schedu.l.ln1, Tha necuu .. to one 
of the control u■ita ac.t• u tbe controll er of 
the avtootc• -.ilciple• •Y•tM. reatu.res taclude 
•Jor/ainot fnae tult allocatioft; progrMl/data 
roll-in froa -a storqe or d•ta entry unit; 
•Leaton eaaenUal eoftwre backup, ..-d rwcliear 
ctrcu■ventton control. 

The c:oatrola •ftd displays function services 
CU dteph:111, "1'o.r4, • l'ld concrol peoelS; 
pro,ceaaee •~or input.a; atld pe.rfonu al••t on 
aequt,ndq. Operator deciaiona a re aided by 
dhplayed l o1ic tnu, Panela and dtaplaya 
■re backed I.SP by tnteinted lteyboncl and 11Ulti­
functton dbplay, 

Th• navi.,.uon fW\ctloo •ervlce• the inertial 
•asurf!'aftlt llftita; ,.._,ror■a cl~ reckoning, 
inertial AM lalaan-a icled oavia,a.tion; end i •aues 
avton.lca atHrh11 co.iaods. Inde~ent 17-.ute 
~lun f ilters aupport the two h 1enial -••ure­
aent 11ntta. 

Tha veapon deltvtry functlon coaue aligns 
and fina aliane the •ta,11• lnarttal platfora■; 
C0111Pvte• 1.,.et points ud 1-eulloCh foot-print.a i 
controls vupon, le~/Jettteon H quences, and 
parfotwe •iwleted b,oocb .. for t ut arid tratn-
1n1. Up t ~ 24 SIAM .Sastl•• c.an b• ali gned 
••d incJt,pencleatlJ tarae,ted. Stor~• ••lacttcm 
and law:1ch ooa.trol operate ll'l either unual 
or auto-ti c~. 

The av!Oflt.u tntegreted test f\ll'lctton 
parfo,._ a:,,stn at.atwi -,nttorltl.&, lntedsees 
~1th the atrctaft tnte1rated t .. t ayste~, afld 
providu apecial tHt fUl'lc-t t on,. 

= ---

Ff.guff 2 : Offeastve Softva.re tnterf~ea 



To sroplJ'Or t c:01u rollecdl ,and r,epe,acable tes Lin.a 
.i.ic 1-U levels , exundirlg fTG11 fod i ,rI dua.1 sofcw&n 

iful~ t o t:be rtou11 a11.rlo11c1, •Yttll!III. a. c011pUcer­
coat roU.,itd !;Ht .i;,t.,11.t'ion il,ljjjil- dcvdoped. Thu, ~en 
s u Uo-n int eTf@ C'Q& tc t:be a.vlon.tea •Y:• t@JII a~ 
lLbmm iu Figt.lN 3. lt indude!!lil ,11. l • l Suii.eye,11;Clll!II 
S:LIJU].:1t.or (11,-:1.551). ,a W.•~on St:cres Si 11111lator 
(WSS} , 1110d a De f ,eH l w $i;ib&y!!lt:ll!m S:iili111llllrnr (DSS) , 
@.Reh Qt:tUzin.g m 11,rrrta 602..4/ 5 24-bi t cO!lput:er . 
11,-lSS so f tvu e 1111odd1!1 al y-cy-aft fH,gb t c'hiilracll: eT-
1si:1c8 , !iidttctiVll Ir model avlooietll :s.\lbsy■t:r::llil:, 
am,d &C~.u1 T !! ~d J't!,CDi'd:!I d_a:C4 fro11 th.e MO!l:lCs 
c.ont rol 0011.a. l,fSS •ofc11.a.u IIIOdteb weapoo sitc:rr::.i 
arJod che !l T ,CJ\anc:t ed • t:lcs, ,lll'id: 11-dec t l 'Ye l:, IIJ'.ld• l-e 
r.re4;p,on l!IC&t:1,0'1!1 lode. uni.ts. DSS softwa,:;e IIOdde 
thi!< in Ce rta~e t ·O· c;he Radlfo Fi'equeti.Cf St.lTVdlliiHl•Cle/ 
Eleocc ro1t1ic co~n·t; lflll!l!il!lll!lrct1 Sub.sy11t:e111 , shaded 
mreti.s d11:c1WC e eqm l:ll!t 11t 'll'hfch can be bi dude_(! OT 

&:l■ulated depenc!Jin1 on th 4e•ir~d t:e■t cooflgura­
tii:m. 'fih,hi permJ!.u ~l ex1bo1lity 111 t ~lilt d- ip 
110d t A,i: ll'l .a1u1t~ . 

1111,1,Si 
&TORMII 

l!l!IIT 

, .. -?ciiiw'li.V&-ii.;:r-7 
~no o-.,.,,.. 11 

I N;EYIK!AIIO IENT,11111' UNU' I 
ANDI DillftA'\' ,jt..-:TTI► 

i 
.---B--Ti-Ofl-E_B_, - 1 
l!ilAl"-.-OE'.li!EJIIT J 
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_____ ;.-• • --1 ~ 
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!t 
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Pt.g,,n:e 3: i'e11 c St.,.t:tom !!l l o~lc 1.Uq.ru 

.S,unon S'bfti.iar,e, 

To f~lirarr:: devel opMnt of op•r~tl ond arul 
r ei1 t: •t •t ·;t an 11,0f·t,,,u,~ , a C;?-O !!!!IJlftMl!I Iii! lie! ~et of 
~up port e a ftw■1;w v,11_;!1 ptovidei;I. Thh .Hftws,r,11)? 

deU■~!!'d t:a op4u ce on IIO!il t I BH JOO and HM 370, 

i!!_omput.er 1110de,la.? 1nc:1ud.n JOYJAL/JD eoap,U,er,:,, 
(Sofie.ch , Ifie.) and! l1011in1t ·lnd,lt la1,a-se p,roeeu­
ing tccllll (ati.sl!!dJ,lers • l_fnli4n • lo!!!deni) 11< ~1aiul&­
t11>r ( ID!PtTUct:ion- J.e.vel~ a,t■t>eMnt 1...-.11., ~tr­
omien.t), and .:0111fi.gm"at.ioo uri.q.nieYLt t'oob. 

Figure 4 $ihnw.i. SOM 1;rl the • .,u.nt ch&t'ac ~er 
i■t:ic.i a,t a:,he software denlc ~ by Bodti!g fa.r 
t:be :&-1 AviMi m 8:J1llA!a. Note th!lt c;tftT 15 
~ercen~ of 1be fli&ht • oftva~e ia in~ b:lgh-lewl 
lsri.gulll&:!l!I, -

~ 
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S#Qft1o1ue ll(anaa,411Mnt Approac1' 

The l •l i,ofu,a:r,e •IUJlAft!llleftt &ppro111c!I .1■ 

t"li!aYlly ttdllldlced b:, th.e lllim•-1M~nt died.aiau 
vtli.c'h ~at i t. i,ntQ •ffr::ct: , ni.:til!: d._,et!!!,tontJ v-.·n 
■urprhind:r f •• tn ,gl,!!!!fi Tl b·11t ti'lile.y c-n«te:d 
11n -endronaent whtQb •Ht.al:! l 1-e'bu so ftw■ re .u 1 
bonlllfide en1;lneedn1 dil!ldpline pai: tl,clp.oiq. 
1n the coiit and i!iClieduJ.e c r~ffl.l 11y1u111 ~ t'be 
p,r ima.ey CClml!Unkat foill cl'IAN\els of ~nJia~lng, . 
.and. the r igo:roWI dew,ign ~clw t:Tadlit: i OC!>llllJ· 
:r-t.l!ierv-ed fl!II' h,11rmro1re. ?hie 111Dllli5-1!!!!1:]lit de:d•i(J(I■ 

ver~ Nd• 011 tbn!!!- k wla; ·t p:ro:11--rn m11111ae-r . 
rcfie chief e11,::lnaer, ■n.di ·ch.e .e.oftw&Te ■aJt.&geT. 

Pl:o.l!,1111 lKilfl_a~r 'De ei11lai111 

Tiie 'IKIIH: Iaportanr de cu1.oo va11 fii r.-epoH:JA& 
Tehtlcmit'bipa. The i mpon,uwc,-e lilf •of tvei---e in 
U\cegr ati qg t h.e s:,ete■ madle: ! t r::••nt1al th.at 
■oft,w,u·11 b•.v• ■ 9trOlll, VO~e iD 9J"6E·D mb,Q 
dech;l,QCU11 , A-c1;0Td"it1ill' ., tile fl'OITMI un_apr 
h~ t:-'he 111oftvlllre uti,q;er r,epon ico, 11:be diiu f 
11Jni:1Her Ofl m'll i!!qU■l leVel ...,U:b iche ii)i'iite■, 
engineering 111!!-Dllger 11nd h:!!!Tliv,tH'I!!! 4e1d,gn 
manager. fh 1-111 nl.atiouh:~· 'Provid.u tvQ 
i!!!!P'Ort11Rt aclva.ntaaes. Pinrt , it :pr ovid'e5 thei 
•oftva:r,e lliatlaig.er. •with v!L■ !l.li Ui.t:1 ot ail L 
en11nee:rlng lk-paffart'IIC aii;ti vU;::I.H. Si!!copdi ~ it. 
g;!I. Ve■, hhl, !!! va;l.ce ·i n ~ -Y ~iu11erln1. d11J,ci,ait._otµ1 • 
Io d~,elcpbg 111 :L,a-r1,r:: ■:,at.- with albed.dN 
compuqn, 11oftw,11r,e put: tr.ip,ar 1on 1111 •l'fl tin 

uc.:hlteiCCuH 41\d llof a.· M:e reiq:gtrl!MDU &l!.lOC'.­

ICi.OD dlr::chi ona, ·ii, cdtl.ic.al. 

Al,im,1 11,1tth 1:htl!I Hpontq rieJl.11.t lajijolirip W'lllt 

ar1 aU.ocated budget. ibu5 t.uk l"Uf!oot!lib1U:ty. 
Tbla requta;-r::d. the .oftw1-n u11q11r • ml hi!!!I •~ 
oo:din.-tc■, t o, P,l-an 1''hi!!! develo,p1H111t: tuli:11 et1Hful,ly 
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Confip,nU.011 ~t.. 'fbe fOQTth, IIAJo,r 
d.el■ fon 1111• to :ta.po•• Tfao;toa.■ cord 1pinUon. 
coa.t~ol o'!l, ~£h .. r.e &tlid It!!! ~t:at too. .lll. 
nftn~IJ ,!Jllld docimflni:a.i:iw t• ent•~ :In .. 1C:aiit­
pu.ter f'RIJH.- Ubraey (Cl'L) • once lllQt~, 11ny 
~e t:o aort.,aaiu or dacuaent,at ion milit, 'be 
authoTI.Ud. ib'1 ■o1J'wue ~eiileQ,t:. Ttil.B pol 1.c:y 
;u 1e4erded m1C. b;y ptirlMfflD4-1 D111t9;1,de tbe d:n :l!gn 
gr.:K!;pll. l'ih•■e ccaflgura1 ion C.OllltTol P4raoqnel 
wll!IN IJ; bm tbe re■pim■l.b11 ir:y of ~urq CE'L 
iutqr 1:c;y ,. andl o,f :l■!pll!iilm.t: inS a i')"&i:.tiii t,o p.ro• 
·wide occir::rolled :yet up edit !ou■ c.'h:.angu 1,0 'Che 

C-Pl. . The rulll,c 1111 CNllll«li ic,;mtrol -Q•t-. 
r1~1ru tba,t: cont:r,ol fOni18 'eo. uodl CJO 4aUnc 
allldl a:tiir:hoT1.ze. any c.::ianllie p:dor to it■ r~li.eau. 

The Softvare 1'11obldl Report lfflt) 18 u■ed to 
w~tliy • ![lctt11p:-e d..:1.c:141\C,. (&>1»tw.11r,111 "ilhicb 
tn~irr11c,U:, :ii!lpl4M!ltti ~ ~4tqcvired! ,90ftVlil'\e 
f1111.-ctl.ot1.}r • fb4!1 SPIil ll!i 11!11ed ¥lien. EM (lNbli!a J.11 
01111!! of 1:apl,e:IM!t'l.t:aUoo amd not: ot Te.~ui;1:aae-111t 
dll!fl.uit::i.1:m , It: c.11 'b• gQuetid. by dHitn 01: 
tnt PVl!!om-1; ·vtiaq l HIIA,t-4, it 118 ,mt•eicied 
il!lt.o th.. e;oftvlli:e ,:,onflJ\!Uil:: ton 'lfl0la3ll!iilli!'llit. 

41Cl:Oi.mt l.111 autea. 'fhn 1■, :Ill 11.llt:otliii.ted, rl!pDtt~ 
IJJ•t• pz:ovidtftC lilffll1 11t:atu• to d.Y;qiie'r!!I, ~ 
5P,&a f ,H Vhitih, each dH:lg!i.c:r ii r-spnu,1M■ ,r~ 
1cknr1f1ed .al,01111 'tillt.b requi.re_d 1.n.i!cq>oTaC ion dat.4,1. 
An SPll 11 c1oHdl vl!ilen a C.011:ret.tion. ■P?TOVe.d! b,.­
Nlh du1p gr,oup ,&111d LHr. .__:nup IUfftV1~• it! 
N!Colli1Yed by ltbll!I ClPL Ubrai":Ui114 ~ sea I~N(g,!JU! 
prov1d'e111 fa,r .co.a1:.ro.1Lll!d C.OETe.£ 1t.i1;1D cf :aott:ns:c. 
er-1:0<Tlli ,■ft:er i:be ■oh-TC hi .ntez,ed in it Ila CPL. 

Iha h■ LIJI CiJla111e l'leque•t (DC.JI) b 11.11•d t.o 
c--0:01t.1eml ll!!Od1tic1t loD1 w al1oc.at:eil. •Y•~ 
r•qu1raent I. All.)' HlUiNd de:Up- ,;:.- ot1l1' b• 
~b&nt!ld b,y Del.. Aaii0t;.w,1t.ed coiUq chaq-ea •~ei 

allo .aut:tiM'lnd t;iy t.lt• 1)01. 11n e.-,.ren. .on 
1-porL■JJt ILH h to 14ent Hy· aU -module :rw,Ls1one 
Tequ,irl!tll to 1-il•mi: a a.y■t:- cli.a11e wh:l.e!h 
:11.■ipa,.,.. 11n NhwaN "requ:tr~t 111 , A ilDl,1 e 
aU.ogtil!di :reqQltseatll'c cbn,s• i• tnnsht.edl 
ilnt:o m• o:r aoToe DCibi fdentt.fy1ng a,!Mt ■ultrui rbing 
-..ch :r 1\\1,1:tm iaoft.wu:• .odule ehacge. 

Sof t.i11He Onu!J.1:11.Uon. fh•. g...]. AY:lon.1t111 
Sdt.'Wa:h r rpn.;la:&1; hJCt ~ in Pipn 5 tollc:,v,s: 
uwn11.,- h:011 thei ■bo-n -■1Wg-.&111t declai1o.m. 
111 .td:LU.oo t o tM er.mupl!i r•QOn:aiihle ro·r 
t..pll!!l!!!!.lllltilnl tb.1111 ,1~tt•rl!, • •119-&rate s .. ~ t:.1111wr~~ 

~ 

. ==' ..__ 
,.__ 

- ~ .... -- .il!P-a.~11 ■ 

·~ 
••rw-M t lU' - =.ti:.=. ,..,_ 

iat•~fitlH 

·•-...::-· ...... fiWI 

•IWllii&aai~ 
"liillllPI. ... _ ·=~ =- ~rnn• .. -, "-'•.~ ,,'fl.-:11&1~ -· ·:i::::::. ...... -~ .... - ...... ~, ,.........., 
'f•liitff!tiDlt. ........ ·- ••-;;.,_iA'iti. .. §11.11.:J .. -- ~. -~ -·~· ·~ .. ~ 

• '1111'~ ::- ..,.;,_ .. 
~ ... r_ ~-

ns 

re.11: G:ray,p 1- •Hipm QVfl".al,1 t,gtiq H•SIOfL•l­
HUt7 • ,U\,d • O>n1U,J\R",!lt hJn JilaM:1-.ea.t •~IIJI ii 
11H:itJ!4d eh&nt,l'1 c.oDtirol napo1rdbi11 t:,. nue 
tvo, poupii fora • 111uft ilblcli tiilli?ih• t:till! toft­
nn Nnag..e11.t to lfl11191Jre 111ci•fltnn!l rdi■billty 

tmd b•ael'.Ul.e in•t:egrl.1:y. 

Sof!t.un NiuEt F.aphH,u 
Dllrty; r.ly Test 

A aoftRH liu•UA• VH ~ •l..td_ tm4 
v.aUdl111t~ by ia•o:ruoq. t11111t 1ni 1n Af,T:lil. 1911'~ 
ui■:lge; t:he 10,ftwau1 lliU'J&&.eD.t!: d1■c.i.p,1.:t:neJ1: ~ 
c.o.nuol& dl1!11<:::r1be4 m t.be 11revir;ru•, Mil!'tlilll+ I'!:!• 
:llaboicatoey valt.dlli ion pN'l!'ed that tlw .aoftlNH 
baseu.n.e Ht tafid ;:11,e alloca1.edl iaya,ti• ~utre­
-au in • ■-1.wila:t.~ enY1~1111t ~ 

'!he co&t., ached:u.14 .and techn.tc-11.l palo1Wmcei 
of the m: fC-'lt,a,r.~ oraan.u.1.icm. dur In& 11:be: ~fne. 
dle.vel,op1u•n,. ,,,~ if kd t:lh11- 111anagl!l■.l!l\t. ~~~ 

aDil Ht&tili&b•d 11- 1J01.ld -iwa..-rit &n4 a.o-f Pr&u 
baaiel. Lile fH 111.ippon to tbe avunJ.c.11i fUp-t 
11::ifl■t p:c~gru. IBe;c.auM 1.he purp>.■e of fi:l.tiht. 
tut~ i■ to 1'■11.dat.e th.I! Jmpll!llenLH ion of 
tbe: b'&i!I le ■y!!ltA •Hlllipit'I . .IJt!t,. U INl!II rec.ogph! 9d 
thl!t H! ftrnn·• UTOTI' •l1,0rtt.mi 4e1Ud1"1.-C.k!!1' 
11nd nMd lorr:: bHiic. TitqQ;k-.ent• e'h&n:PIH i!N.11,1.tdi 

be found! 01.t a contilwln1, b■•ic. Ch&n&H to tb• 
1n.ti!g.n1hd acf IN,N would Iii• r,aq1,1,f •reill to iaplemea.t 
urv d 1.11.e. n~u iud IJYl!li:• carr.e_c:,dona,. 

Tbl■ sect: !Lon dl.KUHH ~he frUle.H)rls. of 
inllt id.I! c OnUg,i;il!-at.l.4ftl!i, loq itllfll>i!! ~'.ltt3, 
ch..nj.t:: and rc■gu:tcl! conit:J:al w:Lth Kil- e.-t:11:bl.i■~d 

tQ I.CCHaQd11,t;e ilD·f lt.'NrTIJ 11=han-.1H duirtn,g fl.iplt. 
tu.t while. preaavtne, 1110f tsr-.r,e r-ieliaib:1.Uty &nd 
oonf '4,ur.at i.MJ 11\'tegru 'I. 

Joll.lo~:tn, in:U 1al 'bH•l In.ins.. •lt i])J.,e 
colfi.f igur111.-r: 10n■ mdl Ln.r gc. t:1iJlllhiUili o f ~liim_g.es 
We.Te ■nL i.c ip.wt,al - a n~u:cal c:anae~e:oc,• o f ■ 

MJior: aiyst• va U.daUan •nd f Uaht tnt. pr(),lrP­
tl\ii!J 1Mllt1Jil1!!1 conUgurat.1.oa.a ¥He Tequiredi to 
sbpp(lrt., 

li.. a;pec.uil na.vJt,al.im ■,yeua t .utiq, 
lli■:IIlg a C:-:111 l •hc:~&ft: i 

:Z. an otfGSlve &yat• coofipuit::Loct :fo•r 
tligh.t 'tel!it 1.ng 0111 'the t:h:U'dl 111,-ll. aitt.Hlt; 

l, •• Dft~d"1d4fAdv• i:;:onf taunt :llnn 
for tl i.1,ht. tHUAI oo th_a fo,utb 1-,l d ,l'cn-tt.~ 

, . a ccm11t~ra-r: ~ for .-c'h of e:jght 
._l p:t.Od\llr:t.iDD let~ (1&1Ar:• c:gedl.dJr+ 

Mt 1clpaud cbaqe act1vu7 ·incl 1;1ded Mill' 

H1qul.H!aiertt• gaeut<,e4 b:, the Mi: F-.ncei; 
1ritenal..l)' gmua.·Citill. 11ip·.l!IILenu1.1t,q ~u; 
!I.Dd qukl: ~oand ch.wn1H IP db'ec,t MiJ(lott 
of fl 11,ht t -.~ t . ln practice tbue lbl.v. thu­
feir beCIII H . , ftf e1nt.-.~ r•qu,1ramt,a,.. 329 
lnwrr111U.y-1-ene:rat..tl cbuaee.~ ad '14 ,q,ui<!.k: 
l\H"Mll'OIJDd cbarqe■. 

~ ,.,J!~~rJc'.¥!!,~Jna 

n.. t11r:'1.uUna C>i cbanan1 b by t:o lbot.b 
c:onli111D1t1on c:oatro,l ulll 1111pp,rt to •¥8 ta 



d.eveila1vaan.t.. fbe 11..ad !or a f1.n ~ r.ana• 
aoftvar~ clhaqe Htti_de v..a ir.~ked. ll.ocb 
of t:bN fo,r :pu11IHI d~v-dqipaat lNll'il, iLUoca.t e4 
mdl MY4id to \l'TQ.lr• evcat:1 v'tl1M r etu tre 
reviaN eotware collf4111rat ion.. 

TIMi Ua• ldocb vian bR'kfti. dolffl. into 
4-Hip.,. codq. aod!.11.e Y•z:iJkat 1oC'J. ~ntingt 
:lnteic-.odul,e c~• til,iln, tieat 1'1&, Andi s;,a·u111 
v•U dat:ii:m~ TIit. eppU 111d to t11111t •tat ion. 
and ■QJlipa:rt 11oftvar-• u w-e:U , ... op•r-a.t.iODAl 
aoftv&N. TMH t:.111.e block.. ,c1r1u.ld be: rea1-
l11t:l.e.-Uy .:'bd\lled bec.uM t 'h4-y "'~• ••HntlaUy 
• UfMt o.f ta fl!N' Ua• z--quued :fo.r bliaal:lnei 
cle.--welOfllellt.. !be, Hf'WIIH1 orpn-uat ltln n& 
t_huil ab1-e. l:'O t,dlenicily i!.li... ~t ~ flhP 
IC.he •11-ppo~l T•qull'lllll fol' e.c'b ,eoa;figµ-r •t:lort. 
.. ICIOD •• tb• ,mJqin f wc~;l,1111111 :rc,q'iliHall'LU 
for that con.flpr■tton lffH ,d■tin.ed. 

Cowdtt in& alld tncoqoratiy Cba...9•• 

The lona-r.ana,e IIOftlililrre. CMDI~ eb~llle 
littm:.t:1:1~1 the p:tmgHiil al!!rt.iyi,.1:.1J,.e1 ~fftKtba 
iloft1111i!:•~ utwo. • dl&n1• ·b ■11thoTb-.cl I lt• 
d'f~Uvi;t:, hi ••till.4d 1n t<er. of· thll PH .. ~ 
111.vmt to lb■ auppoi:td. lac.'b chant,• ·t■ •■■•■■•d 
liy t'u i80f W.H o:rpAilHt lon :fn i't,a, Japact. to 
the .cftware. propa. the 1.tnea o1 coct.te ta, 1>e 
:re,vhed or add.•4i the ,dea:i.p. t:~. allil1 Ute UH: 

tt.. bquicTil!U!ll.tt1, f1n :ttvui:wn t._o U.111 111.1ppart: 

o:t: •fa.Jl.•t.o~ •aftw:r," HI!: ;l,digt iff.<a4 •t t:l\;b 
tiM~ an.di thei.T du~o att4 tut U•• l• 
ee.t iaatl!!4. "Maqove'I' &nd teat equ:f.pNnt l'IINl,llir.,.. 
INftlt.■ &.'NI ide£m.M. l'he 11ppr1r1p-r:ut11 ,aofwa_N 
c:ha,pg• bloek i• i48nU.f.·S.U~ Gd &v,dl4!'bh :Uov 
t.ilR is uH,11;1144 ln adeqU:ac)' . AU . .ottVW-T• 

cfwnac:a n• coaai titecl t c 1tppr.op:r-t.ati• ti•• blocu 
band m "litl.~ -HCopcii:.-tt'li'L &uf aM-ly:.ie t. tbeH 
.fac.i::on1 .,ct ~n,tt-ramu. 

,A,s chnae• ■:r-er c~ Jtt,ed tc a ·t idle block~ 
th..ei C,On.f 131uratiOi'I. ll!Uti.geilil!nl gl"OQp ·1aat.11taln!J 
a log gf th• cha!!P1! 11-_Ddl th11 eonf qg.·u1,t.;igu 
.u~t.•4~ tin)' H .ftn:re UY'OU to ii,-~ fbed 
.ar inc bided for c malt.ai!!1tt. t,o the: lbl.o(?.lc. 
011:M''I pettin@!Elt di!l-tli. ~veh ,!!J. Pif'o.&l:W. C:.MDP 

mmlber, ~t:atQI of incorponUon; and Nql,lir.cli 
:nt.qt fc:rr Heh chaq,e 1• ideat1.Ued.. Thu lo,g 
t:r.c.'ks ·l:lhe du11n it illM! aru!. tellll: t:11.iie cOlilil.t,tuid 
1n ,1. bloc k , 'lilhen the: ·t.~ 11,1,oc:Ji, 1411 U U~, $ 

-« c.hlnafi e■n be 1KC:1Q1t •IIII. 

'fbe block ,c;::haq• ,loa: iii tlw ill•tna■nt for 
coo1:d'."1Aa,un.1 aottwie deve.lop11111n:t idfa.rt..11. Onl)' 
accep,'tied 11.11d ~pl:lo,.ed eh&-1114!1 .au, 11 UbllU!dl fir.r 
1.hei bloell dedgti/HH t.aiilk,. ~ . d_-tplllHI 
...... only t.g11, pr,11p4r ~ua .. ~ •114 t~t. plaanerll 
'ban Mrly vt..iWl:ity o f 1'4i!filr'111nd taUng. 

,l'rukioa lloc:k Cl\a11,1q 

11w: t -1111111. fr.OIi t:hb poJnt. tbI"oug:b validat.t on 
of ·th.■ nn ■dtwre vu-■'lon iii & rq,,gt qf U111 
act t,vitH■ ,of thie. bl_aeU.n.• ilH&.lopa911it pz;oc:e■11. 
TM en,gine:eu 11.u, fnU.laic 1111th. the aof ware 
atul t.be: proea• ~ tu ,s~ui!!Qec u 1:ibH'efore 
•tz:s&ilsbt-fon111rd f o:r eacli ind:h·ld.ual ~e. 
lll111111.in1 ll;Jbe aiaultauoue tncorpcn&UQO of: 
au., chane;e• tn a Hack OM total aodul• 
r,i!!!t:laJ.onl Jn t.he eutrent. ·t,L,.ct.) i:. also etr&lt;'bt 
f,o~ but. l'equU::•■ 11. good. ;plafi. 111\d c.arl'-eful 
l {Hlk.1,qs • 
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'the Hoc~ chuig~ <if{art '9 .at1ti!.i:ored by 
·t.li,c •oft.are MMl,tt vh • tz:ackill.g pla 
111r•pa1:ed by the d.eti,:llan il:l'O\lP aup,ervt.ol'. 111.:taS: 
pl,a_n lilmUf:l.q t lw IIIUl'bel' of JlidJ.vfdgl 
chan,111111 t.o li• CClllfle.ted cac:h vep. of t hl de.■ :tgo., 
CDile ,.Rd te■t effCl!lt. s ,.,.t:q,1na; t. dot11e IJ0. ll 
Oi 100 pQ'Cellt k■~ (11 ·ta■\. I.ii conddcr--ed 
s.er,o pttcl!Ql'. c.oapl-e:te wrt.11 '.Lt 1:.,. on.• Mlllih:911 
~ttQ 't: ~lfie)T Be.cauae r:lhl; " ,ftWJEle .ctiaqe 
L 1..ar U &T• llieo tlll_C!'ked. •l t'"'9 PTOP• linrel ■ 
·p-.; ' lifl'He on coap:lettq, die -pl u 1_., 11:nii!!'iiled 
by L . • pro1r- 'll!illllQU lNliUr, 

the -- U.Mt.m.ent 'j..oQla QHil t.o .a111i totr 
tec-hni cal nd -.m■'1Utlt pHf'ONOcl! of the 
1tOftare 01;gl!fq,ia11-U.o■. durq devel1;1_p[Mllit. of 
c:he l'l11■e:.l.io11 !H'e ■lilo 11.aed. &irrtag IU~ ~hm.te• , 
The t'lfO 'l!!lC■t ■ llnif:Lc:an_t aN t 

1'echn1ca1. ~ .,.._MIHii tmO vbJ .. d~ 
ne.clc. the e.f ~ect of duan,1A ,1;111. c~ter •-:n'y 
1114 lt:1:aJ:Jtt , 'lilli!I! J':ilp,ac,t QII! T!lli pHaMU!U 1a 

• liJ:i!!■Hd 1,111: isc1iJ !:hula• lb-, the d.eiU.p ITCNJI 
4.l.,:li n .rl-"1111 aontM,y by tcb• Pl:Clt~ &nl.g.1n ; 

lamed 'f.alue 'WI.Leh coapl!Jti, thl, ae:t'lllll nd 
IMl.claet ed. coat of ~t. p.a:rfOr-.,_. 1'MII i• ail!IIO 
NN1evg aoatN..y b,)r tbe PJ"o&ru ..na1u ndi 
provtil1H -.r i:r v.h tb iU,ty if ■o:fwaz:e uvalop-
mmt ljll'Dbli.w.l!I <U.Ut , ' 

Mmyi:fta Nult y.1.11 •Caa.f:!&!r•Uaaa 

l b!!: 11eicli!:ltl 1111 i::ontroll.lD,g 1:be eimtart o.f 
uc.b flit,1111. llOftflH cOll.flpcru LOil 1• M:t. up 
1.brau1h 'thll!: e:OiipUe/a.u•'ld1 p£0U111■• J'or­
opiltal:itiul fU:aJI.I: ■oflt._p• op M■Ufu 

conf:lpnU..trn ~ Htpl::f,_.lad la. t:b-111- CPL . Tlilii 
ba111cli:p2. ,:.0111:11,i.~ 1111 lhie PTO&I'- r-~ed 
l>y •n.7 o-f th• W-fl'lfenl -.itl.t bl• ca■:U.1,n,1,U,oos, 
lilln1 of the•• u• id.•M::ic:al fo~ ■11 -c.anflt,vr•­
t tone; IMm., req,t,1 ll:e code iHt fe.nae.11 for 
e.ac.b ccll.figur ll'f: ion. IIHl.d ...e IJl!)Ol/1'..., ae not 
,;equbed for ■Dllil!= l!!cn.f.lt,unH.tmd. A pa.rttc.u:L.r 
conf18'11:t•t.i11n of ■lil,ftla~ 1* eooiitruc~ by 
adectiq ttl.e req,~~re4 pro,arM& md tq• ~•quiiEM 
u.ui que C:.odll! fM '!l;Mll-t!: IJ)To,p' .... ftr"oa tM CPI. 
b,ase.1111,e t:liton.ah l::he Y1ae of procNIIQ'.I' c.cntrol 
c.ard■ in tl\il i!:ftll'j.,U/...-blj pr.i:ice.11, 'th.I■ 
p•Pdt• e -~ CPL and t:hH-efHe; t:11.e 11.b.S­
maber or l ine11 o,t CK• " ... 1nia1a. 

Soi w■T"• c-'banaa ,u• 11-.-t.1,H,ti Tl!.quire:11 
,lffl aa. Q.'l'aeint a.c.hND.l• t.o ..... poTl the ·aac 14 
flilbil: • 'lM1M!i CMQfU CaD I t 'H i t :fo:T Oe 11,U't. 

■cbedul,edi I!!~ bl.oc'II:; tltu•fo-n. a, t~PE7 
chaua,e: ii. ~de 't.O t.be J)TOtz:• obj<Kt. cod•• 

flw iaplaa-1:•U.an of liicll :.Ii di.liq• :U 
u:re:fu.lly conti-otJ• 'by r:tie f a.ll ~li.c•t :I.OIi. 

,of a ilJ.KipUnedl &ppTQ,K1' , ~ ■,tep of 
!IUlhoT±&&t.lon. reqialratmt• d•f ini~ion, d.ea.Ip. 
tc■t, f~ eiiilna•r~ 'l'■lM!II•• ,ULd r ,_ 
ffltdeUag 1.lii HpMIM ror Neb Mlc.b c:htig.ei 
Hif.11.Hd tQ the obiJect, cod•, . At dM: emplR tarli 
of tba ir;.,,..U.4at.10ii al t.be. chaq,e. • ag-11,e. 
tap• !a p'l'-,1■:Hd f-Na t>h• caputu ...,i:y, th1e 
upe co11.t11:lu tlbl! ~at.taoal fU4,ht ■of~ 
,obj et!~ code. ir,odvi.tina: the :r-e.vifllldl c:;,o,c'lle, The 
■cs;ge tape ia ~ 'b,t,ek ia't.o th.■ ~it.4T 'f:O 



41,1;.11u1"c: th.at. tbe prognm vi!Ll 1~ oi!nd co vuify 
tlbc c ha~~1n1. fhi~ t~pc: i~ place~~ fan.al 
c o11 t rol .~ se:ot. to r,;ll!)Qtlll b<!I.Be for in~ tall,1.t :Lon 
an t A ~iTCr9ft. 

Thi!; pm:oceu of p.rovidiDg m tliftl' pro r .:m 
~ap6 with t'lw: ~rg!l!.d abject codle ~boll!ngc~ h as 
an I.Dp-0 r,uu1. c oi!dv;11 rt t .ii.Cl ov ;air th~ 1111;1 r c CO'tl!IO Ill 

pr.Ille t Jl.ce of enc,e:r 11lg o•bj ct eode eha111ges 
d1rect.ly inco the. COil.JluCer at the Pca..i~e 9lt6 
by c i tbc:r m;1nu.i.l means or vH: b !;!i!!piinrale ch11rng,1: 
l ap@a . fh.4!i tap-a, inc lurlfng thg :rc..,litan, i • 
l oaded di~eGtly itlto c~ ~o_nii~ter on ~ne air­
plane and the ·ru:k of :Impropt!r :mUilllli!l~i.<m 1JS 
il'-'O io,~ • 'J:'!i-e: s:;,oftw.lTC orrg;iniz.11t.iDn :fil!tlllll!il 
Eull oootxol o t t he mtir~ sofl:'l.rol!re: load; a~d 
no doubt as ~o 1c8 Gonttmt e~ta~s. 

.§.E_ec i.a.l So If Cltiltle: p li:D~4IIIS 

Trac~ ,im,d i~~T.pOratif\g tb~ l arg~ 
1'1.-e.- o · c'IMlll,(I.~ Hquh" d Ut t.be opern1.0mlil 
l!IO.t ci..i11.ce d1;1 t: ~ t1 ii?;lic ·t ,e11t J>r,eiS&liU opporrt.u-
ni c !ie!I- for innov.11:U.on !I- 1J1 1:he usll! o f tbll! compu I:: er 
to .r cdu.t e tllu! m.t111u11Sl labor ·requ ;lreil far tlh.q: 111111n.y 

'ILC□ i.a.l c:.aslus re:laU:rl to c baap; in.a soft~rc. 
the B,-1 Av:t:011icJl !lloftw-,ure Qrg,11_n1u.t l on b!le 
dcvd.ope~ progr.uu; lo as:i. :lst in d'ocui1;:mt 
scn_cr~t i cm Jlnd TCYo1il :l.d!i11t i1;m af r w f &1e.d bas.ea 
1 i .oc JlO f !tWi'l.rc. 

])oc:~it l."f!AlraUoo :"rog:re111s p,ro'lrid e Clhll 
eapab U i t y to 1e11er at111 du~ d!ata b,as,e docuac1,:C~ti1."111 
of ~il~~tone 3 a.od t ~e f l°"" ch.arc~ of Hilm•tonc 5 
!~ op r111, ioM 1 progra1t 4ourcc C,D.ttl 11: . Thc.ac 
1Pro1rams com.bine a~t.11111 progrl!i.llll f ,e.a:tu:rei. ~ • 

data dei<: laf~tion s t.atmient ~ foT ~!l~tone: 3 
pr,013'raJ11 bunch paints for 11.tlg i;,1m,11: S • • w I. th 
progr.im c.01111ec t.11 ito gc11cr::~t Iii fo rt1111 I;.:;.~ OtJJltput , 

J14!v i 1dat10o 9rogru!I- p~owide ·chc cap~bility 
t,0 ~Qtr.Ji~re opecat101Jal prQ8rmt vcrsiol\5, at t h e 
iJOlltrCe Codie l evel , c.he ,obj ec.t .i9vcl, and liB 
al loezi ted Ito coapwt.e:r me:no-r y. Coll]lrtl1,i!U8ive 
1 b t ta~ of .d J ,;Jifhrel\t;!:e:e ditt.e<:H!d .u e 
printed. A[Hdy9ls o f ( dUfi:recC:e.i;, detected 

l>ct.~em revised wi lware an~ ~hci: va11d~tcd blil-8,~~ 

U n fro w~)1:ch U W4s de:i: :ll,v ,cd er15u-res that n.o 
uooxpected cb.mgei;; are: :Inc lnded an.cl p ll'"ovWe1!5 
l!!'.kplic.it :llnfo~t ! Olli ui;,e:d t o dor i Yc ,,mfti,ra re 

E"<et i:At. :rc,qu lre:mmt i. , 

'Iha: B•1 ",.. 1.0nice na~ bcc:-n i n fl :lgbt tea c 
:!1 111 e Hll~ch J l , 1976, ~omJ)le, 1n,g ~& fligbti!I 
ittir-ough Scpt cllli<Cll' 1 ti, 191 7 . Throo.ghout thi,~ 
~e~t pe:riod no tl libl s have: 'bmeo d.:lay li!d or 
1tcni.i11,!! t ,A>d di.le t.o l!IBft~ar e . Re !1-111 t,s .a.c:hievcrl 
ia fl i:11,'lu: CeSC veriU".dl t • t the :S-1 llvion ic.s, 
S.:,i.t c m 11.e, o'I:' u:ci::c:d,;, ~ 1111 illilj or S}'i!. t i:n .llll-.,,•41 
!flNl,l11it'ell.er.lt.s . 

S m c.e: l 9•72 no iiJ?'Dgr.am le.,.el s~be-cfuh 111ne-
111tDDl!:III h1Jo\'e bi'! en mis Red iffl-d i!l'I urniaif\1111, co ~It 
perfonDl!-n~c "'3s .cbteved. 

_ 1'baae .11.r:hiev~ e1u.s biw,e b en .a,ckno.il-4dl":ed 
by tb'} cu.sir:mi~r wi ·cb 1-hree c illtilsC£ut iv-e 111.fipt:cce­
dent.cdl 100:I 1nc:1CJ1.t.iv, award f.t-:As a mce 1'9? 5. 
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These 1:e■ult!!I lud ~ ~ coaelude t~t tb 
soft,Qra. lli!JilHl,IE!!llffl.t approa.c.b. 'Co llllofbl!!!l"e 
de.veloptleftt on the B-1 .A.v-ionJ.c• Pro1r• bile 
been 1t!lff«.'l.1\i1e And hlllll ll!llde: a •te~tfkant 
cone r ibnt.bm Co c.bm pr •DB,lc&!!!' s t8UCC:eait. 

th9 dewloptD111U:. oE h cgc coaple,x &Q ftw;r 
8)' l!I t e&a D n !I.C!nedlil e: t v i th iii, bud e.et and m.e.,et: ~ 
epedI icati.on• • d~t. ,118 ll!UCtt Qlli ibe, 19ofbf~w;-e 

0 1"~[1 ~.i,t ion n;JOTLi.oa rel.at :laoshlp, which the 
l,)li'OU'D n.a,ger d i r.eic Us 1111, 0n tm~hnk:111 •l>ilit.y 
to des lgr.i. and code .Nf'C.lilJl,nJ, lecaw,ae the 1- 1 
SOfti,flU'e Kanag.41:f Hp;;;J:C:tll to t.b11 Ch!lecf 'Eng1ni!.,ff • 
be: 1■ a l l gc•ted •~~&te budse~ and cbiq:d;g~• 
IIN!ilt d.vel op dM:!U.l.ecl p.laoa mtd •t:M{llll-■ to 
a,~ OOiipll■h t:be aofit.v.i:e t:.a•ti within the budg;e:t • 
The minthly ea;rol!d vdu.e .c11lCll'.llat.foo pblddm!!I 
t.be Software: !111iA@t,a_r rith the l'llt~t :Litm toQ !r'Qll 
a d11i1C Lp1.11Pedl ,or~ai'l.!LH.t: ion J rcquil'e ·inll dllt ~ 
requlrememtl!I Aud es~a~li&h c~nfglly tboughl.-
ouc docwue:ncatii:m., tiu1t andl conflgur1niaq 
control poli~1~!il. 

1'hc p;ro'bi.LP l!!I o·f -.11111.11ng Large l!!llbmdd!,ed 
~ll!putu 1111;1f tw.an eyste111t idur iq comt:ln1,1m 
&y1111-e:11 cl, H l opme111t are aJIM!lriable- t_a ■olurttoo 
by Ji.on ra.01e pl&l'ltllog 4flld t rack~,.a i;,f l .11.Ti• 
111.Ullibe-rs of ch&'lia;e■ • An ar~ vhtc'b n 1uidl11i 
h 1.rc.lle:c de!i'elop:111.t!DL 111 in t:b.Q u.:s, of:' ~ tail 
tec1miqu.c s t o "c:lic,re the 11.Qftw&re e11&loeer~ 
o C 11:.be ;meoitl tHh ,o11amac:l,at.~ witb iliO-.h_V.tiit-41!1 
developa.cnl. 

l v:bh to t.tJ;mlt It. L. !!'De: .1rul .It . L. 'IU,lHLI 
for 110ral su:p:pi:,:rt Hd their Y4luable C--<mtr1-
b11,1oas t.-0 tbis pap~Y. Thanks arm mliilO dum 
co Dr. H.1'. Hol den far het .a■ 11,i11~qcc in 
ed idnJ! .a.11d ·r ,cwrl. t iag ~ 


