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f,arp clat a acquisition and control systems have evolved 
~IUIIII cnrly rrntralizc-d cotrip1tLcr syst.cms t,o looms m1tlti- 
]ll’o~‘(~8sor, tlist.ril)ut.etl syst,ems. Wtiile llie cotriJ1lexit~y of 
1 ttrsc syst.c~r~s lias increased our ability to reliably manage 
I tic>ir const~ritct.ion has not kcJ)t, pace. St.ructured Analysis 
:III~I ll~nl-tiiilc Slruct1trcd Atialysis l1avr bcrn Itsed s1tcccsS- 
{‘III Iy t.0 sJ>ccify systems but,, fro111 a J’roject tr1nnagc~mcnt~ 
vic~\vJ)oitit, Ijot lead to diffrrrnt classrs of problents during 
i~~1~~l~~iil~~iita1 it)11 nlltl ll~aitlt.Ptli~tl~~. 

‘1‘11~ I<,\ON Fact,ory cptitral rotit rcjl system sl.1tdy et11- 
~)Io>~ctl a ntrifortn aJ1proach to requirement.s analysis and 
;1t~cliitc:clrtral dcsigti. ‘I’he tnctliodology was hasrd on well 
c5lnl,lislicd ol)jrrt,-oriPttt4 priticiJ,les and was frte of 
I IIV prot)lt~r11s ititierent in the older t~~etliodologies. The 
II~I~( I~odology is J)resent.ly hcing used t,o imJ~lcmct~t. t,wo sys- 
11’111s at. ‘J’t~II~M1’. 

I. INTIWI)UCTION 

I~sJ~crititc~ttts data acqttisitioti sysffins and accclcra- 

101, (,0111 rol sys~rins Iiavc cvolvett from early cettf~ralizrtt 
<>-it 13111s t.0 t~ccottie disl.ril~utt:d, tnttlli-J,roccssor sysl.crns 
~~ttlI~Io>~ittg Iargf~, rOllll’lt’.Y <l~tiIl~ilWS, nrt.ificial-irtt.clligrtic~~ 
~.ofl I\‘:II’c- f c~clitticllt(5 aiitl soJ)liist.icatA direct. ttrnniJ~i1lat~ioti 
IISC‘I it/f (~rfac(~s. \\‘ltilc t.ttr rotiiJ)lcxily of t ttrse systettts has 
itici.~~;14 WVOrill ortlcrs of 111;1gni~.udc over t.l1e la.4 l.mo 
~14‘(.;1~1f‘s oitr ;rt)ilily t.0 rcliatjly sJ”cify t.tlcrll anal Ill;llli~g~ 

I Il(li~’ ~IIS~ rllct ion l1ns 11ot. kcJ)t J~ce wit.11 the ot,hrr belt- 
ill.ll<~~icaI gnitts. 

‘I’cs~ I1ast~l rCcJ1tirrntr‘ttt.s sJ)c>cificnf iot1s arc kt1o~vtt to t)r 
1011 l~lllk~ :Illrl Iiidc alllt)igllit~ifT ;in(l ottiissiotis. ‘Ii) att- 
(II(w (tlcs(> coticrrtts many grapliicnl, t11odel-t1ascd systcnls 
~l~~~~~~ir~~~iiif~itt tttctliotlologics w(‘r(’ crcntrd tl1tritrg llrr 1aI.r 
s~~vrrtl if-s, nloiig wiflt sofI,mnrr tools to s1tJjJ’ort t,hcir nsc 
01, 121 p Jjrojf-cls. One of thcsc J~oJ>ular tectitiiqitrs, called 
<II t~r.Iiirc~d ,\iialysis (SA) [I], I (.. t 17s )CCIl IlWd sllccessfrllly 

‘11 ( ‘I,:t1N [2] at~cl anot,ltrr, Real I.itr1c St,rttct.ttred Analysis 
(tc’l’js,\) [Xl> I ;. t I I$ )CCII nsrtl at. 7’RllIhlI~ [4]. 13ott1 srlggd 

I IIC IIS(‘ of St ritcturcd I)trsign [5] atid st.ructurcd J>rograt11- 
tttiirg to cotttJ~lcte t.lie it11J>lcmcnt al,ion. 

II I\NAI,Y%ING ‘I’IIE: l<hON FACTORY (:ONTROI, 
S~~sT~:nr I~l~;qulrrr~:~rI~:N 1’S 

‘1‘11~- J<AON I”nct.ory Project JMini(.iott Study [6] it1- 
r~lll~l~vl ill1 iilvmt igatmioil \VltOsc~ goal was to J)ro(lucc, a J’tT- 
littiitiar\ Ii;trtl\Vi>rc~ at1d soft.wnrc design, nntl a cost cst.ittiatc> 
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for Itie ront,rol syslciii. A co1t~~rt11J~ornry (~II,jr~c,(.-oril,ttIl,rl I’(’ 
qiiireinerils spccificatiorl mrtldology [i] was cIios~‘tt 1’01 
t.liis st,utly to avoid t,lir J~rrcc~ivcct J~rol~l~~ttls witIt t Iit> its’> 
of SA or Kr/,5A 011 Iarg~ syslritt ~I~\~~IILI~III~~III, Ilrr,,jm.lh 

‘1%~ tt1etliodolngy ciril)odirs a 1tnifortit ;iJ~J)ro:icl1 1.0 rI,(Ittirc,- 
ntrnt,s analysis, arcliitrci.1trnl drsig11, ~ir~tailc~l tbsigi1 at111 
coditig hased on well est,at>listt4 ot,jcct,-oric~lttc~tl 1’1 itic.iJ)I(,q 

III. C:RITICIShlS OF ~l~~~l~~~‘l‘l~lll~;l~ /\Nhl.\‘SlS 

Sl,ructured Analysis followWl t1y St ritc’f ttrr,tl I)r5igii 11:1< 
beeti used ext,ensively in t,lrc t)rtsinrss dot11ait1, ati, 111i)t’r‘ 1~‘~ 
cently i11 part,icle J1Itysics exJFrirr1tWls ntttl iI~CPl?rFIlc~I 1‘011 
tSrol systems. It is a “top-down” aJ>proati.lt t.0 systrtrt tl(5igii 
tt1a.t starts wit,h t,lte cst.ahlishmctit of a (‘011tc~st. J)iagt 3111 .\ 
Context Diagram shows the syst.rt11 to t)(, I)rtill. ((l(~tto1(,~1 lb! 
a circle) communicat,ing with ot,licr systrwla ill ils viiviioii- 

ttient,, called ‘l’erminators (drnoted t)y 1)0x(‘s), by Ilo\\s 01 
data (denot,ed t,y directed lines). ‘I’lrr IIC\V sysl.rt11 is \ i(sw,cI 
as a single process capable of st.ori11g at1d t.ransfortrtittg iti- 
format,ion in response to events it1 it.s cnvirottt11cul 

An a.nalysis of the system proceeds by dcvrloJ)ing a SW- 
and diagram showing a decomJ>osit.ion, or rcfitlrtllc~ttll of 
t.lie Context Diagram J’rocess into sfavrral “lower I(>v~,l” J)Io 
crsscs, linked by dat.a flows. The proJ~)s~(I lowcbr ICVPI 111.0~ 

ccsscs a.re J>rovidcd tlir satiic rxl.rrnal itiJ>itts as sI10wt1 011 
ttir original C!otltcxt. I>iagrnt11 ;III(I til\lst J’ro(l1tc(. ( IIT> s:;lt~~f’ 
cstc,rnal outJ)ttts. ‘I’lir coclJ’cral,ivcY !vorkitlg of 1l1~%qg, I(I\v~~I 
lcbrrl Jjroresscs must. arliicvr l.lic saiiir ffi;;cI. as I IIC sittgI(b 
Jiroccss sliowi~ oil tlir (‘ontrxl I )iagrniii ~(II. I.tirb ~~ro~~os~~~l 

dccottiposit.ion l,o t)r nccrJ)talblc. t’1tr1,11f,r analysis \voI k J)t~l- 
canals by rrrursivrly ‘-rf~fitiitig” ~nc.11 J)rf>crss ii111 il I Iir ;III 

alyst, furls a procrss r;311 hc tll.c:f, I ihc~~l tr~xl.~tally iiii~l iir~\flq 
110 fttrtlicr rt~fitirri1~~t1l~s. 

Srvcral tii:i,ior J~rol~l~~tiis c,uisl. \vit I1 ttsiiifi $1 r1tt.t III~~~CI 
Analysis on a Iarp~ project: 

0 It is %)J’ tiowll” l)~l ailc*cl analysis of low I~,v(>l Ijri) 
ccss(‘s can 011ly J)rorrf‘(I i\f~.f‘T a “lligti-lc\cl” anaI>~cis of 
1.ltc syst,ctn has IMVI~ cotttJ)l(~lc~cl. J’roc~~ssc~s rc’t11ail1iltg 
t.0 t)r refined ohvioltsly drJ~~~~i(l crit irally 011 rrfitlf*lii(~ill 

derisions rrtadr at. Iiiglic~r Ic\,~-ls. Attj, iti:t,jor cI1;1t1~w IO 

the high Irvrl process ~l(~cot11J)osil ion of :I syslr’tii 111:1> 
invalidate t.ltc analysis of all J~rorc~ssrs t~(~lo\v 1 t1;11. l(~\.~~l. 

0 At1alysl.s can only hc atldrrl lo III,% pro,jrct. as r.ttc> iitiiii- 
her of refinrd J’rocpssrs iticrcasc>s. 
, 1 0 T ticrcx IS oft,rn tie uitiqllc: clccol~iJ)~,sil.ioils of a J)IYH’C~SI; 
int.0 lower trvcl J’roccssrs. Aiinly~ls al 1r111J)t, lo 31, 

ply futtctionnl rl~‘cotnJ)osit.ioti h1tt t lirrc nrr as 111ai1\ 
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ttttdcrsl iIlltiillgS of tltc t,ertn “fiinct.ional” as t)herc arc 
atra1yst.s. ‘I’llrls, the ‘%att1e” functi0rialit.y observed by 
l,wo tliffcxrcttt, attnlyds ilray h dccorttposed differcttfly, 
forcvcr Iritling the comtnotl f&tires. 

l At, atiy 110int itt Itic analysis of n tifw syshn it. is tlot8 
clear IIC~V trinity more Icvds of clrcontposit.ion will he 
rc(lttir(-~l. 

l ‘~‘IIP bclr~r tlrnr of a sydrttt is Iiitldrti “ittsi(l~~” process 
<[,c~cificat iotts. ( ‘lintigittg l.lrc, I~clinvior of t ItP SySt.Cttl 

III;,~ ittvolvr tttoclif~ittg ncvcral proccsscs t.ltat coortli- 
iiatr t Ii,yir arl.iotts t,lrrottglt storctl data. 

( ~011lr~~t ayslri~i rttgitirclrs c~ttrploJ-itig SA I.f,iid to pro- 
CIIIC.C r(‘(itlc’ttt(‘ttts of t.lir (lont.rxt, Diagratn tlrat are ttnt.rl- 
I :III~~ ol,,ic,ct-c,t,ic,tttrtl; associaI.ittg otir or tttorr (hhavior de- 
tr~ti~~ititttg) ~~roc~~ssi~s ati~l (1)roprrt.y spccifyitig) stores wit.lt 
c\,~cII ‘l’4~ritiiti:itor [8]. 

I \’ (:I11 I‘I~‘ISpIIS 01~ l<F:,~I,-‘I IhlE s’l’lllJ(:‘fl!I~l:,l) 

idNAI,YSlS 

11f~;il-1 iiltv St.rrtctttres Analysis [3] is an ittiprovtmctit~ over 
c:li-sic21 SA ftxlttt tlic I)crspfct,ivc of manngitig a large 
I)ro,j(,ct, i,ikc SA, t,lre tnrt~l~odology advocates creating a 
( ‘oritt~st. I)ingrattl for a new sysbn first. l’lte niclhodology 
t IIVII rc’clliirc-s otic or more atia1yst.s t.0 model t,lie environ- 
tttf,ttt of (,l~r ttcw syst,cm hy fittdittg and recording all rvrnts 
iii I Iii‘ c~tiviroittneiit. which rffect the syst.cm. ‘I’lte syst8em’s 
tr~5~i0tts~~~ t 0 c,nrlr cvrtil. ttittst, Ix2 plattttctl arid recorded 
;iloiig \vit II t II(, event., as rttttst, t.lrr rt~oc-le of tdiavior t)r- 
f’,,r(- i111tl nf(.c~r I.lte occttrrcncc of t tir rvent. ‘I’ltese analysis 
I :~sl;s C;~II I,(% c;trric,l orlt I)y s(,vcraI attn1yst.s relatively itt- 
~I~~~~~~II~I~~III Iv c~f cacli o(,licr niitl, as toiig a< 1)t11y oit~- tiinsh 
I;\-cII~ /Ilr~sp~t~sr I,ist is tiinititnitird (wliicli iri~tst. also in- 
41i(l~> all c,vc-iit. syr101~yt11s) 110 tlU])liciltiOtl of reqtiir~tticttts 
\‘I ill occtir. 

‘1‘11~~ lwliavior nlicl prorrss st rllctur? of t.llr nrw systrtrt is 
litt;rlly (Icrivrd frotll t,lie c0tttplet.c Event I,ist. by a process 
,5iiiiil;ir Lo 1.lic tl~~rivat,ion of a classical cont,rol system trnns- 
ff>r firtict,ic)tt frottt a cortlplflc sprcificaf,iott of it,s inputs nttd 
0llt I)ttt s 2s cc)ttt,ittuotts fittictiotts of t.irne. The d~5igtirr cx- 
;ittiiitrs t.l~e I:\,ciit, List, and c0trst.rttct.s St.at,e ‘L’ransition D- 
;I&! ;IIIIS (S’l‘l~s), rcprf~scttt.itig I.lir hrliavior of t,ltc systettl at 
IC,I:II i\c I)oittts iii t.ittit. No Iirttrist.ics were origittally givrn 
lo fiu~i~l<~ t liis “cotistrttcl iott” process [3]. 

‘I‘llr~r(~ nr~ sc,vrr:31 ttt;i,ior prol)letiis with t.lte use of rrnl- 
I iill<, sysl(~11i5 niialysis ott n Iargr pro,iecl: 

l I~:spt~ricricc~ I ;. .I I $5 q 10w1i tli;d pvrtt wil.h tttatty analys;ts 
workitrg coticrtrrrtr~ly, it, is ttiilikcly llicy will tliscovrr 
t IIC cntt~/~/clr ISvrttt I,ist, for a cotttpltx syst.ctlt - t,lirre 
iu>ittg 110 r~cotntnctid~d appronclt to partit.ioning t.tte 
s;t,arclr for evc~its nor for etisurittg t.hat all events are 
~liscov(~rf~(I. 

. ‘1’11~ iiitc~rital I’rocess strucI,ttrc of the new syst,ettt de 
pc11(1s;. 111 ~~rxu~ij~I~, 011 only tlie evctih discovcretl and 

t.tie responses planned. ‘I’ttlts, wttilr it is possil)l(~ fat 
several analysts t,o indPpettdrnt.lg scnrcli fnr rvcttt q :11111 
plan system’s rrsponses, it is trot. fcnsihlc for lli(-iii to 
independently crcat.e models of ttrr sysh~rs ititf-rti:iIc; 
Design work cannot, start until t,ltr last, rvcnt. is (Ii- 
covered. 

. Sitriilarly, in priticiplr, it is not, possil~l(~ to pt,(.(lic.l I IW 
atttorttit, of re-st,rttcl tiring of <a ,sysl.f~tt~‘s ittt(.t.tt:ll< I’(‘- 
qtiircfl to accotnttdate t tic tliscc,vc,ry of n stlJq/r ttr‘I\’ 
rvrtit. In pract.ise, pnrt,itiottirtg I lit tCif>ttt. T,ist t)y ‘I’rr- 
ttiinahrs will limil t,hc, ‘.propagaliott” of cltattgcs. 

Wtll known approacltrs t,o ttsittg l.his tttdltotlology a111~1~ 
an ohjrcl-ori~ttf f,d part,it iottitig of t tic, “rvcttl. spncr” Irj, fat.- 
(t)riitg the srarclt for c,vcnt,s ljy ‘l’~rtttitt:ltot~s ntttl iIssc,c,i:rtittg 
art S’I’D wit.11 cnch t.c,rttiinator [7]. 

v. f~F,NICr;l’l’S OF ‘I Ill? ~~H.II:C:‘I~-~~IItI-N~1 I.:I) AI’l’I~O,\(‘II 

A rotttr~titporary ot,.jcc.t-oric~tlt.c,tl a1~1~ro:trli IO s~~slr~iti 
analysis ntitl Itrsigti was sc~lecl.c~tl I,0 tiiodf~l r(xlItir(~ttt(-tbls 
for t,llr I<t\()N Factory ct\ttt,ral cnttt.rol sysbttt [!I 1 I] ‘I‘ltis 
approach c1ircct.s sysl,rtti attnlysls t.0 itiit.inlly sttttly Llt( aI)- 
plication frotu tltr viewpoinl. of I11r ttscrs. I’or ncri~l(~r:tlot‘ 
cotit,rol syst,errls t,llr al)plicat iott dotiiaiti iticltttlcs 01)1~r;tlot‘- 
(one kind of ttser) cotttrollittg accc>lcrnt.ors COIII~WSC~~ of iott 
sottrces, imgnet.s, rf ravitics, hrnttl tlingtiost,ics, 1)ro(lttc- 
tion targets, vaciitttti cqttiptttW1. rfc.; all wortiittg (ow;tr(l 
the goal of accelcrat.ittg attd t.rntisl,ort itt,q clifTm~tk1 Iiitttl~ of 
beam from t,lie ioti source t.0 ottf: or tiiorr pro~lttct~ion t.arg:I-!s 
according t,o a schc411le. Eacll rlrvicr ty[W or ccjttc,l’lbt It:11 
etll,ity (e.g. scltcdtlle) is cottsi(Ivrcd to IW ;III “ol).i~~.l” I’oI, 

t,tie pttrposrs of t.ltis nitl.tto~lotog’ al111 il.9 role iii t Iiv al)lkli- 
rat.ioti dotttain is, t.lierefr?rr, sul)jc~ct. lo an ot),jr~l-oric,rtlc~tl 
analysis ((WA). 

‘L’wo ntialysis tnodrls arc tl~~\~c~tol)(~~l itiil ially for r-;l(.lt 1111 
jcxcl. idrtit~ified t.0 t)t part, of l.llr al)plical,ioll; a (lytt;ltt~i(.~ 
triodel describing tdtavior and n sl nlics ttto~l~~l tlrscril)ilt,t! 
properties. Tltr tlynatnics ttiotlrt, ttstt:ttly iti t.tt(> forttt of 211 
sm, reprrsenls tlir ot)jrct,‘s r~iotlrs of t~c~ltavior ;iii~l I IIP 
allowed trattsit.iot~s bctwrrtt tltnst~ ttto~lcs. Cottvrrst-t>,, t Ito 
st,n.tics tnodrl of att 0hicc.t itltttl,ifics t)ol,tt t.lir prop(%rlic’s 
t.liat, are tirrdrtl I.0 cottlplot,t:ly drscrih it n1. ntty ittqt ntkl iii 
t,itnr and it.7 rclationsltips wil.lt otltc>r ot)jWt,s itt 1.tt(> ;tl)llli- 
caf ioti dotti:3itt. 

Rlottrls of KAON i;‘nct,ory SIII) systrttts w(-r(T crmlc‘tl itI 
collat~oritt.iotl wil.ti sitbsyst ctll mtgitlcY~rs (c~sll4~rts) :I1111 \.:)I 
idatrd for qttalif,y roiil ml. For rxatttI)tC, a l)f*at11 lilicl ltt:~g 
net, ttiny only Ix iii onr of tlic tt10~lW (OFF, l~ARlI’IIV(~ 
UP, ON, I~AMt‘ING l)O\VN} at. a litttc n11t1 IIO II.:III- 

sitiotis arc possible t)rt.wc-rn ON atrtt (11°F s(nt(,n \villr- 
out going t.ltrougti onr of I,ht r:ltiil)irig tdiaviors. Sittii- 
larly, values for the t,wo proprrtirs { hlA(:NF:‘I‘I(: I;t I~Il,I~, 
‘1’EMPEIEA’I’UR F:) ttiay t)r rrq~tirctl l)y ttlo cotit rol sj3l1~111 

at all t,irnes to cnsttre t,hr rnagnct is ol’rrat,rd corrrc t I\ 
In cottt,rast, t.0 SA, t.tle ()()A Flpt)KX”.tl is “tmt lr)ttl III)“. 

The analysis of each identified ohj~~ct cati, iit priticilllr~, llt’o- 
cced in parallel 011~32 I.lte goals of t,tic CotIt rol syS1f‘ttt lI:l\.(’ 
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IWWI spccifirtt. III fact., t.hc ttcvctoplmnt of all ol~jcct's dy- 
il:llllic ai static iimdc~ts call also pror~ct in pni-atld, SIII)- 
,j~t to t IIC nvailnt~itily of expert.s fainiliac with the ot>,jerl 
Ibc%ilig iilvcysl igntrtl. The t.wo analyses of ail object, iriris~. 

I)(* r(\mncitr(t; discussions concc,i-nirlg twtiavior ittiiiriiiiat,c 
lbmpci-t im wtlitr discussions atmut t.tir 0bjerf.s relat.ionsl~iJ~s 
IO 01 tIc>r ot~j(~cls wilt invotvP discrlssiorls of hf,llavior tnodcs. 

I~rltikf~ I<-t’/SA, t.tit trvcttc~l int.oritat strrlrIllre of ai1 
~~l~,jr~~f~orir~ii~~~(i systc,rli is tlirc,ct ty rctatcd t,o, ar~ct drriuf-d 
IIOIII, t III, st.at.ics iiiodct, wtrite ttic dct.aited (process iid~~t) 
<t rirct llr(’ is i/c 7-;wd front (tic dynni1lics inotlrts. Evcrll t-6 
h )OIIS~ ;Itrl)rar rxt’licit.ty iii dynamics 1nodets, pa.rt,itioncrt I 
ai’c’r)t tliilfi I.0 1 tic ohjcct. causing t.tlc rvrrrt. ‘I‘trc structllrat 
i~~c~tl~~ls ;lr(‘, t tic~rc~fort~, iiiorc SI~al)le I0 Cllilllgf! nntt l,o t.tlf, acl- 

Ilit ioli (lr rc~iiic,\2t of ot~~~crls froill Itir npt’tical iori tloiriairi. 
~Iillil:lrty, 1.11~ list. of cvrrit.s t,o which t,hc coi~hol syst,crn 
111lis( i’mtml~d is tlcriurd froili an r~sariiirlat,ioii of all of t,tic 
II! tl:liiii(.s i110~1~~15 rnthtr ttiari smrchrd for as ii1 JlT/SA. 

llolti SA an(t R’t’/SA osr St.riict~urcd Dcsigii f.0 cast. t.hcir 
‘~l:ll;r-flow” sl)ccificaliotls iuto a tlic~rnrctlicat TorII iiiorc 

i,;l5ily :~cl:it)lc(l I,0 t IIF “sut~i-olil~iirc ~111” forill required tly 
:I 1r111.1 II~WI prograrlli1ling. Iii coll(r;lst,, OOA is t)rst, fottowrtt 
11) Ol,.ir,ct-Ol.it~ut,ctt JIcsigfi (0013). In 001) the st,nt.ic and 
,I> tlaliiic rirt~~tets froili OOA are nrnppcd oilt.0 silnitar IIIW- 
(‘1s of ii tlcsigu architcct,llrr (coriiposrtt of processors, pro- 
CI‘~S-;(~ i11t(~r-t~roc.css flow antI inter-processor flows, rti3sscs 
.lllcl IllC'SSilgCS et.r.). ‘I‘lle iiatiire and foriii Of ttlc design 
1110~lr~ls ilw UII~II~II~YI as is l,lir illt,rrt~rct,at.ion of t,tlr: di- 
:~~:r:~ltri~lg Iln~nt.ion. No trap of fai!.ll is rcqllird to pro- 
!IIIc,(~ 1 IIC tlmigll, llillike I,tlal. rrqllircd by pract,it,ioncrs of 
I Ills b’;, ,.( *’ of St.ructrirrd lIesign in goiiig Troill d&i-Jtow di- 
:~gr’:lit~s to s;frlic(Iirc cllarts. 

‘I‘IIC OOA/OOl~ i~~~~tt~odotogy, part,ictitai-ty wt~cri fol- 
Io\v(>~l I)y co~tiiig iii ati object-oricnt.cd tarigiiage, incorpo- 
lral(3 l.ti(, 1)~~st. fCat,Urr5 of t.tic mrticr SA or KJ‘/SA iiiett~od- 

clti~gic~s lli\rll(‘tg grnptlical iliodcts, sinlptr notation, iiilj~tc- 
Irr~~iilaI ioii i~rtt~~t~(~~l(tcncc, etc.. Ilowever, logic, ttle iin(tcrty- 
iI)g I~asis for CIOA alid OOJI, predates all other systrlri (I(:- 
\.~‘Ic~IIIw~I(. 11lc~t.llodologics a11t1 provides a firln, wctt knowu 
I’~rr~tral frar,mrork wit,llirl wtlictl drvetopers can work. 

F’rolri a project iiianagenlent dandpoint,. relat,ing ttie vot- 
IIIIW of auatysis and design work to IW cor~~pto~ed to tllc 
IiiiIiil~(.r of ot~jccts (liscovu-ml iii ttir aJ)pticatioo doinaiil is 
:I li~fiil iilr’lric for cstat~listiiiig t,tie dfort., and Iirnce ttic 
11i:1iipo\v(~r. i~~~~trtt lo coiiipt~%r t.tic two pt~as’cs. ‘I’llis riictric 
15 ,li.l~*~.illilll~ll r-arly ii1 1.11~ t)ro.jrLct , :iI ttic slart of nli;Itysis. 
SittIil:lrI~, rtif> cc~rlrptc~io1l of nr,atysis nird tlmigrl I~lortrts for 
I 0~ h itI> ir-ct. sc-rvm 3s illitcsl.otlcs in cli;trl.iirg t.tic, program of 
I II(* I)ro~ic\c~l. 

VI. (CONCLUSION 

OOA airct OOt) t~nvra IYCII prrsc~ntctt as sotilt.iorl.9 lo t.11~ 
.s,v<(r’i~i ct~~v~~t~~t~i~~f~i~t. prot~lmlls associated wii.tl t.tic, 11s~ ot 
111,’ ol(l~~r Ic~~t~~~ology SA or I1’I’/SA ~~lct.llotlologic~s. In a(I- 
Ili(ioii~ Liif, a1jproacli tratls to a I>ct t.f,r fnctoritlg of tlrvc>t- 
~I~IIII(-III (~ff01,1. ail~l, ~lif~r~~for~~, I,0 iiiiprovett tjrojml iiiniiagc- 
III~TII~ (IIIC I.0 111~ occIIrr(‘1Icf’ of llat ~trnl rl1lil.s of work. 

‘1’11~ JCAON Fact.ory cnrll.rol syst.c>rll \I’:IS (ImigII(~[I II< 
iiig t.tirw 1.wo ~orit.~iiiI)l)r;“J’ ol)j~~cl.~c~ric~rl~~~~l IIII/( 11~~~1~~1~~ 
gins antt two projrrts arc t~rrscrit~ty iii~~t~i~\‘i.;~y a1 I’tIt II \I I,‘ 
t,o iiiit~tenicnt sribsysb-rrl corll,rot syst.r-iii< lisiirg illis S:IIIIC‘ 
approach. l3ot,tl systrillc: wilt tinve ot)jwt oriwil(-(1 rvclliirc- 
lllPJltjS specificat.ionr airtt I)(, ir~iJ~tc1rimt~c~l ilsing I IIC (1 1~11. 
guagc ritnriirig uiidcr 1,11(x Vsysl riii J~rocl1ic.t [ 121 
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