
A Classification of Oujcct-Oricntcd 

Ocvclopmcnt Mclhodologics 

L. F. f'apt·ctz and P. i\. l.cc 

Cornpuling Laboratory 

Uni(ll<•rsi ly of Newcuslle upon Tyne 

Ncwcnsllc upun Tync - N l~l 7H\.,J Unilcd Kingdum 

i\ bstrad 

Jn lho IU!it few }f' .. t11
1 

d lillllllnJ fttf "ftJCl.l 111 U•11U..:d n•dl \o\. ti i C .~.1 t0m~ hal't incn•nscd 
drarrwlically, ~ nd 11 h wid r-1} ll' •' t' l' led t h.r l ll''' ' !'lll 'lolftwarc l'll!:inc<·r in~ 

mcthntlofnl(rC" olrf ' ""''"' ' ' '" '"il'' "1th lho· 111·c<l · ,,r Lha L dullr,llld 1'111• uhj,·d 
r)rit>nl1•d p.trou l i~lll h.t..: pr•IIJ11 ... t'fl lu rt•\ollll ittlli/4' ,,,fi \\ol'tt' dc•\PJopnH•nt. .t~ 1 

ll'St.Jil, ~1'\ t• r ;tl nu·th"d"l''l~'"' h,t VP lt't' t•nll\ ·'''"t.'ll ln .; uppoll .o ult~o\ ,1 11 ' 
de·' p(upnwnt h.t~t·d •ut .111 ohj(·ct or~t•nlt·d Jppr·oadt I' h i<.: p.qwr is (tutn• tnt·d '' 11 h 
nhjt·rl Hll''llll'd llit•l !\fttlnl·•~ ,.,.. fot ui!'' .tf t ' ... v·.te•mo; .uul l''"lhl'l'' ,1 d.h""di~·.tt hH1 

dH· li H' for exi't 1'1~ "hJt·d '' ' t'H' t·d dt·' •·lopnwnt 1111"1 1 HJdulo~t••' ,\dcllllOit.tll'. 1 lw 

P·'P''' p r• c·nl :-t ~·'I' " IIi~ h cuu ld lu- fillt•d •"I III th•· d•·,··l•qHnt•lll ·•I ru·~\ uh1•·rl 
nr lf"lllt•d lfltol lhodolnt~lf"'-. 
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I INTHOOUCTION 

For many ycurs, il hus bccn rccngnl~cd lhulllw u•<e uf llll' lhudoi"K"'' lu" .111 '"'I~" lunl rulc lo pluj 
in order to nccomplish a wcil engincerod software sy~tcm :'>1clhodolol{ics providc a ,ct of rulc•. 
princi pies, guidclínes nnd notntionul convc ntionH which hclps •ol'\.w,tro enJ(inccr• lu undcrsl and 
o rga n ise and dccompo~c software ~ystcms. and ht·ncc mun;t!!C lhcir compl··~ily Such 
melhodologies. thercforc, fucilit.1lt' lhe dcvelopml!nl nf complcx urulf.nr !urge ~oftwun· '}'lcm" and 
ghe lhe software cnginecrs l ho fcc lln 'llhuttechnoi"~Y •~ un cxlt•nsion ,r llwir cap.tlu li llf'' 111 lho• 
po~t fcw yeu.ra, muny mclhodolq~ic:~ h ove hc t.•n JH·upo..,••tl lo ~uppor l lht' t~nJ..;iawt•l iug ,,f ~un wut t' 

systems These mcthudoi•Jil iCR hu' e addrc~st•d di!Tct cnl '' 'l"'clS uf software dc vcl•tptncnt rnnginl!' 
from requirements lhrou~:h te~ling. Many of thc~e mctltodologic~ have oflcn appt'urcd tn r esponst• 
lo new ideas about how lo hundle ~oftwarc comple•ity 

A rcccnt idca wh ic h hns hccn rPcc iving u grcal dPJI uf •tliPn litut from sollwun· L'rtlltnt•crs is tht: 
object·oriented pnradigm Currcntly, lh1s puradi~-:m iH l hougltl lo bc an tmpotlanl aspccl of 
software developmcnl, so much so thal it is now u mUJilr n•st•urch arcu which is c~pcctcd to bnn~: 
significant benefits in lhe dcs ign uf software syslcm>. l'lw rapid dcvclopmcnl of this paradigm 
during lhe past lcn year~ run bc nltributcd lo St'Vf'rtti i;nport.1nl rcnsnns. which tncludc bt•llc•· 
modclling of real world appl ications. bettcr ~lruclurc liu ~nlt"are systcms b.tScd on abslracl data 
lype concepts; and lhe possibility ofsoftwarc reusc during lh<• dc vc lopmrntufu softwa1 e systcm 

Due to lhe ropid devcloptncnts in lhe ohjt•d urll' nll'd ll't•Jiil , it hu• bt•('CIIlll' vt•rv r .• s h innuhlf' lo) 
de..cribc many ktnds of software ~yslctn usm~: ohjcd ott(•nlcJ lc t minolo~::y. and lhe lcr m tbdf hu" 
become a buuw.ord. ln thc scope o! this pu per, nn ohje<'l emhodics an abslraction churactcrised by 
an entity in the real-world A c lnss (o r l ) pe) is a tcmplalc description which spccifies co mmon 
properties and bchaviour for a grou p of s imilar objccts and un ohjcct is on instancc nf a elas~ Thc 
properties and behaviour of nbjccts, nnd hcnce thcir commonalili f'~. ure dcscribcd in tcrms of 
attributes and operations An nltribulr is a namcd p1 11pcrly of an nhJrd whtch hnlds a va luc und 
mamtams an abs tract stalc f•1r th.1t nhJ!·ct 1\n o~ral iort lclt•nti!it•s un act.icw whidt ntav h .. appli1·d 
f.l') an ohj('Cl Ohjt•clq rr.)lll t'll('h t•l..t .... s ttre tnaniiHal .att•d h .v invokina.: tltt• op••ru t iun..; upun tht· 
allnhutcs of thusc nbjeds l'lw rlnsst•s tlll·ntsc.•lv,·" '''"' !,c "'ll'""":d in ln dass hit•tarchi•·s Sudt 
class hier archics a llow sin11l .tr clas~ t'S to hr r!'lalr•d lfll{l'llu·r in such .1 way thal ro mmnn.tlilit·~ "r 
unr class can hc inhcritcd (t•'u"·tl) li.l lh~ t tha11 cluplll·.ttt·d '" dus, t•s ln\\l' r "' tlw hi!'Ltto·hv, 1h1" 
simplifyin g tht' dtuu~n and i mpl t'lllt· nl.tlinn .,r thn ... t• IO\\t'f lt'\'1'1 c·lu ~SP"' l nht•riln11l't' is ol 

mcdwnism which pPrnul~ dotS'\t'~ tr' ~h,u t' allnhult· .... uul opt•J i.J lion~ hast•t.l on rt'la t ions he ps nf 
spcct.tlisattOn ,uHI~:cncralts.lltnn hcl>"'''llihl'nt "1th11t .1 h~t • t a t ch> ui r la s,<'s 

Bet;.lli"C ,>f the (H'fCCt \ 'f'ci 1mpn1 t,uu·f· ot ;llt nl,it·d •lrlt'lll• ·ti ,1 ppr o.wh. 'i l' \'t' l ;d mt•l hud•lln~li'S h a\(' 

rrtf'IH ly ('ln PI L!••d lu supput t ohjt·\.'1 n1 u·ntl'cl dt· 'n.pt ldt•.tlh ·'" •>hJut't Hlll'lllt.'d dP-..tgn nwr hnôoln~•\ 
shou ld olllow dl'"l~ ncr<; tu prndttrt-' ,oftwan• "" ""tt•m -.. ntounl_\· in term..; or t'las ... t·~. enht•ttl..tnl.'t' .nul 
uhjt'Cls ;o.; c., crllwlt·ss, lhts 11111111 uf \I C\\ h nnl . tnplt. tsht•cl h) ""'"' l'lllll'lll ntr•thutlul.,c:t•'S as wtll 
ht• '~'Cn l.!lt•r tn tlu; papt•r lkspt l" ali of tht• pr<~l(r"'' ,., f.1r ut llw uhJ•'<'I tJ I'II' !llf'd p.tratl tt(lll. thc·t•· 
i~ a ll"P cnm·crntnl{ nhJ('l'l tlltcttll'd dt·SI~II l'hat ''· tlp •; p11 ~ lhe .t~knu" lt'd~t·tl llnp•lrlanc(' uf 
sofiwurt' dcslijn mcllwduilll(H'~ .tnd lhe lf\Crt'a'<ttl!: P"IHII.u •ly 11f lhe •thjcct •Htt•nu·d p.trJdi~m. 
lhcr~ IS no I:CilCtUII) ,\cCt'pl!•d olhJI't'l •11 H'nll'd d!'>u.:n mrtllltdnilll() wluch t•sscnlt,cllv addt~sst·~ 
ubJ~Cl oricntcd dc"l(n und ccm'tdNs II'UsJhiil ty '" pa1l •lf llw <•lllw;uc dHPiupnt(•rtl lifp nrlr 
modPI \lurf'ovrr, reu sahi lt ty o,; lwu lrl hP ~~•nphu~i st•tl d~ j>arl of l iiC' mclhodulo~y " 1lh111 un 
ultPr n.ilivr snflwar~ life cyclf' ntodcl 

Thr rrmatnder llf tnis p.t p••r ·~ llll(ilf1hl'tl u~ r .. ll.,w, lhe• ' I 'CU itcl '<'cl iun <! UI ('< lhe matn 
rt'f1Uirf'ffil'l\ls lur an uhjl'rl nrit· n lt• d nu•thndulngy 1\ ~Pn•· r .d cl.t ..;if ic.l llnn fn r ..;o ltv ... -.u f\ 

dC\'PIIIplllCUl fiH'I)H...K)Ui tll:i t•~ I "i. di•;n t,~ t ·d III o,;cc l llHI thl'(.'l' ~l't'l11Hl ruur pr f"•H'Ill'i th•' n ll I f'UI 'l~t{(~ o( 

lh<• a r t in uhjt·c.·t oru·nlt•tl mt•t hocl••lo~l t "·• , ,~ wt•l l a~ a ··1.! ... -. ll i t·a t inn 111 1 t•r tns o f t11 ... 1 ppruad1('S t ht'\o 
maxed "'ith Final rt'lnôr k-; 111 1 lltt· pr·upu..;t•d t:L.t..,-; ilit:;tl ion i-1 11Utl11H'd l U •·t·t iun fi, t ' Tlw pu rpu ... t.1 nf 
Lhe pa pcr ''to tdenllfy IIII' 11111('11 <lltllla tllit· ~ ,\llcl tltllo-ro·rt~~< lwlwc•t•n the nwthutlllillt.:i<•s, anel 
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ho•llo'e to curnpnre a11d o·I .J ssil\ tho•11r 'l'u a lu r l(~ 1'\Lf ' IIL , lhe •·la"•rlrcatinn und rnmpari~1111 
') " thcsi"c diiTcrrnt clltt•ct lull< nr llwu~o:ht •. li rr '"''" " '''' · th" phusc uf tire <nt'lwurc lll'r cyclc li.r 
which a nrethodolo.:y is suii.Jhlr. whclhrr rt ;, ltollJ:ll·•lt<' dcpcndcnl, und whNhcr rl nuxcs wrth 
othl'r approuchc9 From lh os mrllol<lk, thr pupo·r poi11ts out gups which cou ld hc filled by new 
sofl wurc dcvclopmcntnrNhuolnl"l:i • •~ 

2 HEQUIREMENTS t' Oit AN OU,H:CT ·l)l(l~: l'< I Elll\1ETIIOJJOLOGY 

/\ n irnporlanl idcu hruut:hl rnrwurd hy snft "·"'' ''"~irwcri11 ~ i~ Lho conn•plor soft" nrl' li r e l'Yt' lt' 
rn od~ ls Sw.·h rnndt·l~ ha vt• lu·t>n propo·wd an tHdcr lu "''st{•mulio;P lhe "'"vctul -&tug4•-l whl..:h u 
software sy~lem gocs thrtou~h IHu)<'"· l~l ll7 llowhm, 1\188, ll c11dcrson Scllcrs, l9!Jtll Thc soft ware 
lifl' cycle can be dividcd i11lo d1llcn•nt ph.1so·< .dthuu~h an pructice ~ume phascs rnay ove r lap each 
olher Softwar e dcvelopnll'nl involvcs J 5Cl nf lrunsfnrrn•llions starting from re<ju ircmen ls and 
end1 ng afte r implemcntul ion Hctwo•,.n thrsc two puints, a number of othcr abs trnc t 
r eprcsentutions arr dc;;crihed Thl' uim is I•J di\'ido• a complc~ software system into more 
managcable pieces. t hut i•. rach nrw uhslracl rc prescnlalion givcs lhe dcs1gncrs more detu rls 
obout a software system thun lhe prPviou~ onc .tnd nllows t hem Lo makc additiunal rcfinemcnts in 
orde r to move towurds the nr•luh~trucl reprcsenlat ion 

Thc most wf'll known so.ll wun• lrfc cyclc mod<'l~ do nol take intu .tccountthc is~uc of how to r eu'e 
c•istin~ software compurrtnts "h<·n the dt•sign .. r n ncw son wnr c systcm is bcing undertaken The 
ma1n issuc in softwure rt'!ISe is lhe crcalion o f conrponents which cun hc rf'uscd rn snflwnrc syslcnrs 
olhcr lMUil lhe 0110 ro r "-hÔ<'h thoy wcrc Ufll{inulfy tf!'lllt•d ltcusnhilily i~ " ' ' 1'11 U~ 1\ Rllitn hfc 
technique ror impro ving software quulity und ro•d ucing s<Jftware de vclopmcnl costs und time , and 
it ha s thercfore e mNgcd a~ an imporrlnnl i ~s11e rn sullware enKrneerin~ ln lhe pt~sl, reusubilrty 
was printanly concco ned w1th U'lng suhruulinl's foo)rn a lihraq durinK lhe implemcnt.Jl lon phase 
of lhe suftwure lrfc •·vele Nuwad:t}'~. howcv cr, a~~ o•al dt•ul u'fr(•,carch h.r< ht•cn t·arncd Hill in order 
l•r at·complish n•us.lhilit\ du1in~ tlll' dc'il(n :orul.all.th is ph'"''' '" ""11 lt'.Jpro•t7 ,u td l.o•c , 199:!1 
TIH• ldrâ t)f rcll"'Lhtlil\' '"1tl11n oan oh_l('d •trlt.'ll't•d .1ppru.1d1 rs .\ l la .u·rivt• 1~t•t'Htl'-'t' at ,.., not JUSI a 

m..tt tf'r of n•usu1~ uni ." llu· .:ode of d ·.;uhrnul tnr hut al ""io Prtc·ump~t..;st·' 1 hl· ff'lhP of ;III\ rum muna lll y 
P~prP~sc•d in ela 'is lnPr;arThtt>o.; l'lw tnhf'a ll.tn· .. UJt•t•h,un <.t nl r•ncnurõll!t'o.; 1 PU.,.othtltty \\ tt hin .tn 
ohJl'<'l <lrrcntcd ~pprn;~rh r .ttlu·r th..rn r('Íil\rntwrr ' hl po•t rnlll rn~ 1 l'l.t<s to hr u,coJ 111 ..r modrlit•ol 
f•Jrm hy dcrovinl.( u srrh ··l:rss fro11r 1l <.lnhrrsun, 191ltl \li ,·allo·f, t !lll8 t;""'ltill, I !191) ) 

Pn•frr .. 1hly, th•·n• ... hould lw JH'flfic 111f· l ht•doi•J).!it·c..; ., .,,r.ahl .. lo ohJt•,·t •lllt'lllt•d ..;nfl\,,tr .. 

clt•vt•loprncnl lwr • .ut " Owr c ,l/ f' . pt 'l.'lli•· nhtf·el •lllt•JI!t·d t'OfH't•ph IJl\.l) h•·d I h•• UJt-,UII;dHI&t" ui 
musl•)f th<• t'U I I t·nt nwthntlolnt.:~·:; fm dP-tllng \\li h ,·nutpi•''Cll v anht•n•nl ut !)(til v..-a r r• dt•\ l'IOfJII1f'lll 

'ill~t:c~t:-- lhí' ust• of ditf• ·rt•nl lf·l'hl1tqw lulln·.vt•d il\ 111 1nfunnal dt.lll~P qf .q>prthtrh. frum ,t 

ful~tlono.tl dt•rmuvn•otiJon to an n hJ•·•·t •Ht ••nl•·d durnt~ -nll\\·.t n • ch~v,.lopmenl For u p.:t. tttt'f' lhP 

dt· ... agnPr "tl.tr l~ anal" ... , .. lnll•nYIIl' ' ,t lun\'IHHtal dt•c· tnpP""'' 1011 pHt.HI nf' Íf'W .tnd .tf'tf' l ' " ;u d'. durtng 

lht> unplcnwntalton pha -• n~u1~~~ ·..;. tn .. 111 •lhJPc! 'lllt'l1't·d IIHl lll of \tt'w 'l'hts <·hani..!P in a p pr notdl 
J,~adS th C thou~ht l)IIH't'"'"'Í ln foll t) \\ ~trt ui•JPll Hfil•rllt•d .tpprO,tdt III liH' 111idlfJ c• of o..;uft\\.._lft' 

d(.'\f')npmclll itblCUJ nf "" ' ·" tiriJl: ofb, lfl' dt'\t'Jopuu•nt ha•;,pcJ Urt das•.f"l, ohjC('l~ ~a nd anhcnl JfH.'P 

frorn llr~ out, ct 

l lrw ~rt.'at a eh a nta..: •· nf hlllt.! tlw ohwtt ' " JC•nt,·d p.11 ad i~111 i~ tlw l'tHHT pl u .. tl ront intui:- ;.l r rus~ .d i 
ph.t ... cs of thl' solt wa1 P dt•\ t'J,•pnH'nl lift• ,., dt· I "" •·om·r•J>I ua I ...,, , tu·tu t f' of a <.;ufl wa r c "") ..;.tt•nt nut 
uni' n·nwins thf' .;. t mf' l'rtnn ,,~tc•m .ut,tl\ r-; downtlunu~h ianpl t•Jtu•rtl.tlanu. hul ,tl"'o r f•matns tht' 
saanc rlu r an~ t l lf'• r Pfirw mPrtl ,,f .1 d~srgn l'tu•r pf,., r•, '' ht·ll t lu• o h j f't'l tJ I'1t'f11Pd JHll a d tl!nt '"' usNI, tlw 

rJ('..;.I~n pha'l' I"' hn"t·<.J IIIHII .-fu,t )\ lu ti H' \ -.tt· 11 I 1oth ·I tnd I hf• IIUJJ)toiJII'I l .. l t tnlt ph~t ('>; lWl.'~lU .. t' 

( , ,..,.,~ nr •ro; hll\'f' to dt•.tl \."'' " ..;t1111l t1 th"''' u·t ··oewr·pl:. 1 ueh '"'da ... ••s .rru.l ohj••c:l o.; ) th r t>IIL:hnul 

..,llftWi-ll l' cl t•ve(opllH'rlt Jlowt•\f'l tht• otlifl•fl II I H'IIIt ·d ~)-llõtcll'-!111 ... ttll llt' t'd'i U11 U t ~-lltÍo.; ,.t.J untJ 

th·.t,:l p luwd '1cw o f ~·,fl wn• t· dt·\t•lupn•• nt, 111d to h•• ,.,,,.,uJ,.J tn c·u\t' l tnttrP phu~f·.; .,r t lll' ~nn'" ar " 
lifo· r~ ele mudl'l 
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i\úditiont~lly, soflw11rc ~~stcon Út•sil(nPr" h11rdlv Pvt•r sol't' 11 tww prnhlt•lft i'rnm "raldt lll,lf•nd, 
lhcy try to ic.Jcnlify "lrnil.triliC!i lu•lWf't'n thf' ru-w ;~pplu·ation nrul pn•\ eou-. llpplit·utllut~ und lfwir 
solutions By maklll)( suitablc transl'urmullo11s frorn pt cvinus '''P''ril'ncP. dcstgiH''' atlempt to 
solve the new problcm ~:xpcrls expl icit ly CIJnstruct high lpvcl uhstract10ns of u suftwnrc ~V,I!'m 
whereas nO\ ices thmk uhout low levei Pnliltl:'~ .tnd th .. ir hl'havuJUr with111 u softwarP <ystt•m 'l'h!' 
e~perls tend to think in mure uhstract and hil(h lc\1!1 t••nns lúllowin)( u lop du-.n approach 
whercas lhe noviccs usuully slart Lhinlung abuut luw lt•v••l uhslt .lrti<lns uf u sol't ''·""' '}'11'111 and 
sufiwurc devPiormt•nl i~ thu-. prrdnnununth huttom up T lwr•·fun• it l'illl 1,.. o·...cum•·•l lhfll t h.
knowlcd~e desiRncrs huvc uhuut an npplination dnuuun ancrt-a ... f"i tluo (·hnnrc of rt•u..;.•ng ... ulutHlll"i 

from prcvious expcncnce ICuprctz anú l.e<', 199'll llowcver, "'·"'Y ohJccl oncntNI ml'thoduln~ics 
do nol Luke this humun fealurc inlo lll'<'<Hilll · • 

Thi~ popcr i~ interc~lt•d in idcnlify ~up~ tn 11dt•r tn lind .tn .tpprn.11·h \\h11·h }H•Id~ ,, ~lllf.!IC noh .. ro•nt 
obJecl-oriented design mPthuúnlni~Y. •atlwr Lhan ~•·p;llatr• 11tethmls to "<ohr ~ Jwctfic pari :.; nf a 
design Such o mcthodolugy musl p.l} atto•nti1111 lo nhJ•·cl orit•ntl'll t'unct·pts .dreudv cliscu"!'d, for 
inslancc, classes. ohjPcls and inhrril<lnce Tht• pmpet usP of tht•st• C<lltct•pts cun lr·ad to u truly 
general objcct oricnted dcsi~n mt•thoúollll:}' ,ts llldt•!it•rtdcnt as pns;ih lt• nf nny pru'(ramrtllng 
lunguuge. t>lorenver, rcusuhiilty ~ hould h•• ctnphn;ised as pu• t nf lhe mcthndolnt:) wtth<n an 
nltcrnatne software lifc c)clc mudt·l 

3 CLASSIFICA I'ION OF :\I E'l IIOIH)I.O<; I ES 

:llany mcthodoloJllC~ huvc hcl:'n pmpo"•d nvPr tl11• lust fc w ycat s S11ch nt!'lhtl!ltllnl:•t•s I"'"' ide snmc 
di"iplinc in ltandlin~ thc prohlcm ofsoftwarc romplc~ity b••cauSt' lht•y u~uulty niTcr o s<·t nf rnlcg 
ond guidclincs ln hclp soft wurl' en~inct'rs unclcrstund, orgnnisc, dt·cnrt•pu"c und rcprcsc•nt ~uft warP 
syslcms Such mcthudolo~tcs mny bc dnssilied inl<> thrPc apprn,11·hr•s Ficstly, some nwthudolnllics 
deal with funclions; they cmphusisc rcfincnwnl tltrnu~h funl'linnal drrompusilion 'I'} picai!', 
~uflware UCVCIIlplllCIIl f!lltOWS .I lll[l down f.'"hion h} sun·t•"'ivclv I f'lilllll~ fUIIt[itJilS, for ''".llllplc, 
Structur!'d Dr•si~11 I Yuurdnn, 1979), I 111'1 l 1St"', I !I? li) and Slt•pw•·;r• Ht•lint•n•cnll Wit I h, 1!)71 l 

ln o1 SC'Cond ..sppro;u·h. th,.n· .11 fl nwt lt~t4lnli•~H·-; ·~h11·h lt'\'UiliiiH'rtd th.tt ... .-lt w,u r ''''-;lf•nt"i ..,huu ld IH' 
ú~v!'lopcd "tth crnph.t~ i~ "" d rta rath• r lh,lft lllll<'li11n~ l'lli!l ,.,, tht· s~sl t•nt .~rchtl!'t'lurr IS h.tscd 
Cln thc slructurc nf lhe dai a ltt hr P""''"""d h1 ,, ''"llw;11 ,. ,\·slt·n• I he ~,.flw.cre s 1slcm shuu lcl he 
olruclurPÚ mainly throu-:h thro tclt·Htdir<Jtrun ,,r ti .. ta c••u•pnn•·llt:• .utd tlw11 mr·'"'"ll J'hi• "'rl of 
st) le cnu hc rwlt•d 111 tlu r•arl\ .J .. trk-;1111 Strtu:t•u~·• l l'rnl!t<tnnnin~ nu·lh•HI••Iul!' L ) ,u·h..;on, ln7.'lJ, 
SI.A:-.i 4 Wt•il'lllf•r l9 ~ 11 11111 IIII• EHi t l\ ltl'l.tlit>n,hip \ ludo•! 1Ciw11 , I!J 7<il lhl:' Enttl} 

ltclat.ion~lup .\1udc·l I I·: H \11 ts tlw "'"'' ''"""'""' "I'P"''"'h l•l d.tla llh>dl•llllt~ EH \ I " ,, I!•·•Phtl\.tl 
lt:chnitttH! whit·h is t•,rs) lo undc.·r .1 tnd, ~H pn\\f't f Jlt·nntiJ.:h tn rn••dt·l n~:tl ''udd 1ppJi,·;.Hion~. Jnd 
tllltty rPidliHil'htp th.auram-; .tr ,. n•.ufll, Ir t.uhL•tt>d intn ' tl. rr d• hl\ tmplt·nwnt.tl t•111 

t\ thirri l..s:-;hi,,n t'ulht~'' nf 11\l'l)p"fnl ":1•"• \\hll h .ttm '" cku•lo 1) ... dtw.ut• .. \ .tr•uJ.. from h••th 
fuuclitHI .. d .tt td rl.tt 1,.11, ,.., n( \ÍI''' ltur ·;•·p.u.t'• h 1·:'\:.t!Hpl,·.;, nl -;ur h 11\l'llt•,dult~~i·· ,,,,. St\ll'l' 
f lt"~". I 977l, Stnh·' lllf d \n.d\ .. rs .11ul '-'\ l•·111 ~pn 1111 ti ton til I' \l,lf l'P I •t7tl) ti HI '-'11\H.."IIIIt d 
s.' 'tem "n,tl \ ... i~ ((:..e/H', I~) 7\) I S,\ I) I' pr '"' rdt· .!d ,,., f•lll I< and-; .,r dtit~r .un'i to l't'l" f ";t lll f, tlh'' i uns 
nnd d~ta ' ' " fõ.Jr .l"i St rurturt ·d s\~1· 11\ \n.d~ .i lllti '-;trurturt d An.al~~l'i .rn· f'tHHf 11\t" I. d•· ... i~nf•r ... 
l"3n rcpr""'l'lll and rt•tiJIP furu·trurh tlunu~h d.tl.t !ln\\ t!Lta..tr.rru..; . tncl u ... p ,1 d.ll.t tli•·tiou;u ,. •u 
dr·-..l'tlhl' dott.t '1'111• ... (• uu·t ht~tlnlnJ.-!11'"1 "' •:11" h t· .t pt t'llit·,lt ion .uul dt ~i~rr .tt••und h11 1 a 1 t lth·~, ,,1 
fundion ... StrtH.'Illlt•d ;trld.'''' h••!..!llh ~._,. !tlt•n•rt'\1111.{ nn•• "' rnort' hi~h l••u·l lunrttotH ,~,..h kh 
df•,c·nht• ttw ,,, c r .til purpt~· t· uf J nlt ,, .u t· '\''''III Ttu·n. I'<U h l11 ~!h l••v••l fund 1on 1s dl'l'HUlpn t·d 
rnld ~malh•r,lcs~ t·umplc' lundion~ 

l'ht•rt• .11(' ,tl-,u 'lii iH' .oii\\,IIP .j, .,,.Jnpnwrl' ••u · llhflll!• nt-.. \\lllt h h.1,, . .aulnu~.tlt•d ·1111 11' of ti. ·~•· 
mtllHKI••Iu~i,. ... 'I tw dtit·f put pn ·t"i •ti tltt ... l' • ·11' u•nrn.• nt' 11 ~· ln III l i, .,, . •• IH utlllrt j, rt \ ,\fui t•nlt.n ,.,, 

th" '{ttnltt~ of tht• .lt·\ll"l'''" '"""·'" '' ·'• '" I'~I. I 'S.\ 1 J,.,..,.,,,.." · 1!1;71 .uni I l'ttS tl.auiH•r, 
19R2l tlH' ~oud t~ '\.1111pl1 ·..,o l ''lt h' 1\\ tf illlll • 1 h. 
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A comhinulion of appr<>achc~ which fo llow a slructur P<i an;IIY"'"· slruclurcrl clc,ign and slruclurcd 
pro~rnrnming is collcclivcly knuwn us l he ~lructur·eu dt!vt'lo p ment upproach Structured 
dc-elopmenl ilerotivcly divides compleJ< funclions into subfunclions When lhe resul ting 
subfunclions ore sionplc l'rwugh, dccmnposil iun stops rhis proccss of dccomposrtwn is known os 
lhe {unctronal decomp•lsrtron upprouch Strurturf'd dcvclnpment ulso includes a va riety of 
nolations for represcnling softwurc sy't~rns During the specificalion and analysis phases, data 
now diagrams. entity-relutionship d iugrnons und a duta diclionary' ore used to log;colly describe a 
s nf\worc syslcm ln lhe dt•,Íf,tll phu'('. di'IJII• ,lff' ... lrlt·cl '"I h c •pccilicntiun Ollfldrl "'"'lhe rlnlu nuw 
dingrams are convcrtcd inlu ~truclu o c churt diugrum~ rcudy to bt• implcrnentcd in u procedu rul 
language 

Struclured analysis has heen su~:gc,Ll'd as an altructive starting point fllr ohjecl oricnted design 
primarily bccuusc it is wcll -known, many desr.:ners urc trained in its tcchniques, and many tools 
support it~ notalinns ll owevcr. 'lructured unaly•is is nol lhe idcul fronl -end to ohjrl'l o ricnted 
design, mainly becuuse il can pcrpetuule a funclionul dccomposition vicw of the opphcation 
Applying u funclional decompusition upprooch lirst artd un ohjcct oricntcd opprouch lu ler on the 
some sol\ware syslem is likcly lo lcud lo lrouhle bccause funclional dccomposilion can nol be 
propcrly mapped into objcct nrrcnted dccomposrlion A hcltcr lrcnd in anolysis is to u'c an ohjccl
orienled analysis mclhud in which lhcre urc altempls to idcntofy and mudei lhe csscntial classes 
and obJects of a sol\wurc systcm 

Thc uhjccl o ricn trd ~larudiwrn urw;uni!-iC~ quflwur(' N)~ lctn~ tnlo clu!'t~C~ untl cslnhltsh r•"' 
relationship~ betwct'n thcm Oujects modcl rcul world entilics and comhine both uttributes und 
opcralion Enéh objecl is nn in~tance o r a class which is lhe building block of a system architcclure 
A fl<lSitive hencfit nf following on ohject oricntcd appr()ach is lraceabilily between software 
abstraclions and rrality bc«tusc or~.1nising a ~uflwa r c <>·~tl'm around classes mup~ real -world 
cntities 1nto ~of\wur~ coJonponents, p:orlirulurlr cl.r-;so·' and ohjects 'l'hus, uny nll'lhodolo~y which 
dcaJ.,. \\ith thc •Jhj('c..'l •H tt•ntf'd pa r:uhll(111 ... hnuld h,nt• nwuns of r~·prc--,-.ntin~ cla ...... es, ••bJI.'•·ts .tnd 

rnhcrrtancr• ldrJIIy . ()hjl'l'l no•t•nlf·d dt"·Í!'II and ionplt•oolf•nl.olo•on ,Jwuld hf' paol nf 1 "'flw:trl' 
dll\l'h)Jllllt'nt pron·.,.~ lll ''htrh .u\ ohj••d ntti'Ttlt•d phtln:-oophv '"·'-.:. tht•d lhrota;houl ... uftwarc 
tfc"·lopuJCnt • .1s •th uv.n in 1-' ~t . .:,u r•· I ln t lu ; ligurc. tl~t• d.t .... lwd .urowo.; "'~lt'"'t nt ~ •n uunalutal 
nt..tppin~ lwtwf·Pn runn·pr.~ tJI Udlt• t .. nl .tppt n,u·lw~ .ts nppo..;t•d tu hulcl iii r""'~ \\h i c: h indit·atc a 
:'ltlt)t)lh t l..tl h l llllll f111111 t1IH' ph.t,l' tu .111Hlltt11 

Simil..tr h~Ut.'" .t i,. d~-;cu .... - ,.cJ h\ l.n) l i !)~JO) \\ h•· h.h hu\\ 11 th.ll ;tmph t~l l t·mpllrtL! lu nunhin•- tn 

nhjt't.'t •uu•n iPd .tppf••.tdt '-" ' '" 1 "'''"'" 1un·d d t•\d••pnwnl .tppto.u:h ~iq•s 11 •• lt) ..;umP prnhkm" lt 
Jt. up.ndisP"" 11 .tn•,thdll) ft"IH r t'ltllll t•nt••nt..; ,,, tn:plt•lll t ·nl.tiiHII t,,., .1\I"'P. 111 1'.11 h ph.h''"', .t :-.n(t wan• 
"i\:-.lf'll1 l"i dt• ... c·nbl.'d 11111'1'111.., ·li fu rh'lll!ll<; . lltd l.tl••f 11111 11•' tlt";n·spltttll i"' rh,tt\t..!t'd 111 I• r li:; •d olhtt•d 

•JrtL·ntu.l t:UIH'(·pt _-; I .,.,. l" t~ \1 1 •' I) I· UI lllt.lll:nlt' ~Ir tld tut•d J,., i•l,•puu•nl uwtllttd••lul! i•·s du H•H 

fnt'Jii~t' lllfHrnt.1tton ;,tff)'IIUf Ohlf't 1..; h11, I)U IIW dat.t nu\\ lu ·(\\ t 't'f\ ftaiiLtlolh , . tl\d ~1 -ull\\,ll'l' ,. \--;t~>:U 

I~ \'fHllfhtSt•d l)f dat .t fl,),\ ~liHf lundiult .. ln ('IIII II t~l. lhl' niiJI't'f ol'i l'll lt·d p.tr.Hiignt 1H ~. 1111 -. t' 'i .1 

..;olt wan· "'} ""' Pm .u·nund rl.t-..··r·s 1 rui t~hjt·"·t .... \\ hu-11 t ' <h! 111 r III' dt .i1!114'r '; \ i t •\\ uf tlu· ,,. d '' •trlcJ 

..tpplat·.ttwn \ di'·•ÇIIS-.IIHl ui \\11\ ttt•w mt·lhudulor:tt·'-' dtt• ..;.tall tf '• (UtrHI i':-. p tt"•+·nlt·d trl tl11· l.r..;f 
o..;.t•rt iun uf t h as JMpt•r 

I ('LASS IFICATION OF EX I ST I N<; ()JI,JECT ()JU I·:NTEII ~ l i·:TIIOIJOLO<; t ES 

ft,., t•ntl ,\-, tluorc h.J!-> lu • n t IJI'liU · ltlfl uf "o t·;.tlll• d nhtt•t'l •ti i t •llh d III(• I hodul•t)tit•to; lu t .u•.tl \ ... j..; ,tnd 
d•'~'l!" iunut•nct•J 'nu \,1/H•t\ "fdtll'Prt•nl hut·I;.L:tnllnd·; (( '.qu ••IJ , 1 !)~ 1 ) '1c..•vt•rtlu.:l t·!'o ... , it ro1 n ht· 
nutr u•d l hnt thcrt' ar t' I "''• nt.t)OI du t•c.'IHHh coJh,- "1 r une ohwl'l o r H' t11t•d mt•t h•~tlulni.!l''"" 

J) ndnptntion tha~ h \"11•t·rru·d \\ilh ''"' mi\in•! of .111 qftJt•t·tn r it•rtlc•d .tppr-n.tth ln '"~'11 
kUO\\ n -..tr Ut'l UI t'd til•\ l'lop1111'11f lflt•lhododul~ll'-. 

b1 u,~i milntiott tln-- I 'ltplt.t··l···..; th t• uI',,, olll tJhjt"l I Olll'llh'tl .q>ptn,wh foi dt'\l'ln pt n(! 
... nfb, . lf l' ") .t•·tll··. lu li lulltH\ llll-: llt•· l t .ultllttn;d '" .llt·r I. di Sllll -.\o ;ll,. ldt• t".\ riP 111nd•·l 
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A:'jAl. YSIS Structurcd 
i\nalys is 

data nuw .. 
Pnlily 

An.al1·s is 

------- ----
. t:li,...,s dlu~r~tm~ 

rclnl ion.hip 
dia~:ram~ 

. .... .... .. ........ I 
----. --·~-

[

IIJ· ···t llJICillo ·d an:su;"ll 

1\IPI.t: M t: 'o r A IION 

1.1 t\dnplalion 

'>ll llt'lun•d 1 
llo•slt:ll 

-----------
~llll~lUI'C 

rhtllh 

SI! IJdlltPd 

Pru~rummi114 

d11tu 
s lluclur c t 

furu·twn-; 

........ .... ~ 

I'SI~ n 

- --- -
1'1.1 .. ~ ._ uhJI·cl 

Ji.a~l ~ III\~ 

t 
()IJJ''Il (), it•ll(o d 
l'rngrllll lllling 

••rwap-iul .tl i•Hl 
1.1111 ihull'' • 
opt•totliuu..,.) 

,\da pratwn prQplh t'" .t l r .tiiH '\'" ' " !o1 ''''"'"t~ an ••hJ• 't't •H t••nl!'ci tpp r tLtrh \\r lth '' " ' " l ang 
IIH'lhudolulo(IC' l t h.J~ J,,. ,., •II'.;C:l ••·d I" llt·nclt•f ,fl ll S o• ll t·h . liHI l 't• ll'l.lnline 'I!J!Ji l lhat J 

romh111.1l1011 o l strlll'llllf·d nt•\t'l"!lllll'll l .1111f lll Ohjl'l'l 10 l l"lllt•<f.tpf111l.H'h IH•Ip' 1,1\·j,j ~ l h~ pruhfPIII 
Of son\\ilfe dPvcl•>p 111''11 f. l) f' dl!llPI'i h t' l lil'll' l''qH'f ii'IH.'P tlld ,in tui tt•)fl l •1 df•l l \t' I "i JH'C: tfintl iurl 

fru111 i.lfllnformod d .. ~r r tpl iun H\ tndt't tu~~"~- a ht~h lt•vp( ah ... tr h'IIUn for ,, ... .,llwurr ~v"-l l'm, h;to;.f'd tHl 

funct t•lllQI d t•t·nmpn"itl 111n 1't1" .ui .tpl; lt iun tl f ~l nlt'l U r t fi dt'\Tiopnu•nt ln a n tthp·c·t n r it•rt lt'd 

;~ppnJt~Ch ptt' "i('r\f' 'i tlw -~ p • •t.• t li • · at ttH t a nd ~t n.th"l~; p h . t" f'o.; ti'·HII'-{ <laia llo w d i.l[~ranH l!Hi pr~tp•>" l'~ 
ht ·llti:,lll"~lHl'Oit\t 'I I I (W ~..it' dt ,l1!, 1 .11H'IfllU t.ttiHhJIT I III •ft •l Íl1 ~tu· lt \\ll\ th,tlsuh•-c•«I1H't1C phU ~I '"C'Hil 

1hcn fo lluw an uhjt·t'l •H tt•nt C'd .t pprnac-h l l tJ\\t'v••r ,td.tpl.ttwn i.IJJP' ''• tt.·lwo; ,,,,... 11 \lft~ tn t'VOI \ t' 
ohjcct uruontcd nwthodulog'IPS lr •,m t'"<tSt lfH! nnt·ti ~tnJ .ts: ,, n ·---u ll hrulKtn~ thl•t r limtlatuuto.; wtth 
lhc m 

'..: t.•v('rt hf•lcs::;, surnf• ~nh .t n ta~t' "- ,,f tlus .td.t plt ',. appr n;u·h a r (' 

• .t ··•unph·uu•nl.u \ 11 huna: h unn.t' ur ull ttHtpil114 IH•l" ' t•n slr ud ut t•t l tJ ,., t •lupnll'nl .uul . tn 

Ohjt't'l•II ICII I I ·d .t pJH il.H.'h 

• .... trurtttlt·cJ dt '\ i•I••IJ II lt'll t nu·· lwtlnlot:ll·· atP Auh·l~ kthl\\lt tnd "'t•d , .. uul ... upput t l••p dt)\\ ll 
fund IIHi ot I dt•rnn pu•·olt uut, tlw lt1H'i t eo m mon l.a•. IH•H' ft'l .oft \\ .u r dt'\ l'lopnu·nr. 

• ,t -..fllllo lht•l lltl ;.!l .tl t nll f 1•111 1 ; I II olcl p1 '' 11 ··d .and \\1'11 k nHw n .tpprnndl l•l a III'\\' •ll l l ' 

andwh11~ • ... ot i•J•'rh .tlld utlu•t !l.lll,. ,. 
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• 1 ~t.tdualc.."h.ut~r· ui too I~ ;trtd t•fl\ innl!llf'flh lu .trt uhjt·,·t urit•rtlt•tl.tppro.u·h 

(\un•ntl.'. tlw rnn-,1 \\tdt·lv 11·•" ,,fi,, u•· t•nt:tllt't'llll~ IIH tlto•lolnl.!lt''> .1r•· lhw-•· lor -.;l tur t url'd 

dt•\t•lt~IHtH·ttl l'hose flll·llwdui"L!"' .nt popu l.t r h•..-au.,,• tlu·v u•• .t ppl ar.ahlt• to 111 tnv t~ P' '" ui 
dp~liraltlln doanain-; Un an:ount. .. r llt i"' pnpulluit,·, .. trut.turu.l dP,d••pnu·ut ha, ht·t•n lllt\t•tl up 

\'llh ,ln lllJJ~<"l Urlt'flil•d :lp jll•l ··h f'l l••·ot• dt ll.!flt'l' wJ.u 1'111111' f10111 o1 tr.Hhtr•>ll.d ~llflw;JJO' 
c·ngiJH.'l'l irt~ l>Ul'k~routll l , ..;;uch li' fund lhll td dt•t'IHIIpu:,dit,JI llllllltHn IWu.Jdfing lt•chnittUl'"i, wdl 
prnhahl, lill<l ''"' m•·>h•lll .. l•ll:"'' .,r t;hl.•··r ;uul \ l •·lt.•r (l!ll\~1 .)1111 r .• aot .11111 Yoll>don rt•Nill 
f.tlrllhtr h t·•·au·w lht·w lltt · rh.,.J .,Int:••, .111' tl t :trl\ ttl.tpl.tiÍnn. ui lro~dtftnll.tl ..,ft Htllltt· cl 

dt•\(•lnpiiH'flllllt'lhodnlnj.!ll'.., ..trul d.tl.l 11\odPIItrtt,! ll'cltniqtt•·~ 

l"ht'"' lfll'thuduln~ll'' ha•l' <lVI'' '""Piilit·d riu• •·hJ• d •1111'111• d par,•dir.:m h) rÍihU~in~ •h•· c•mcPpts uf 
rLt''it'~ .tnd nhjl'c t s during lh•· '"'''I~ ·Hs ph;.t P ·~="~ ohwrtt~ n11h B.t:-.ifally. thPy curH·cnlnllt' on 

nu>drlling rt•al \\t>rld utlitir ... h .. h;•·•·t ... , .1nd at r.tn h•· ruusHh·••·d '"" an t·~tl•nsion of Llw Enti t} 
H~t..tionship \Iodei !Ciu·n . l 'lilit, '"~~o·sl 11 11: that tlu•y •n• lllcrPnH:nt.JI improvPm<·nts <1\CI 

t· <isltn!( .lppro..tch~s lu d.11 .1 lll•al•·ll r n~ \1•11 ,.,,.,. ,. . I lu·> h."" rwt discusst·d lhP 1111pact of I hcr r 

mcth•HI•>Iu~y nn uth•·r ''"""'' .. r I h o• ·•>fl \\.li,. I r .. ·:. rl•·. Th, .••. 111t'lhot.Jnlug•c~ may lw "'"'' dur lO!( u 
p<'riod uf transrtion fm111 slr Ut'l ur t·d """'I•Jplllllll lu ·"' llhjt·<'l 111 ie11ted ..tppmuch a~ ..t rompm masc 
llowe vc r. th~y cann ul pNmit I ht.• full ml vanta[(!'' uf ,111 ••hJccl 11ru•ntcd ..tppruach lo bc a:.ainNI 

.Jackson ( 19811 has pr"I'"'''U .1 rn!'lh11dulu~,v ,·.dl••ol thc .J.11'k ;11n Syst••m I>< vclopnwntl.l'>lll JSD 
has "0111l' ft·~tlUrt'S whidt upp•·.tr l)lt tlw ~uiiÚtt·ln hP ~\tlldu r to ohjt·rlu l tcnlt-d dt•"'lit!ll llw tn.un 
Lu -..k i "'I tt) ttlltdt•l thc ttpplu.:ation und l•t ident ii') ~·uttllt'!'< 1 '' hidt t·uuld I H' ,·icwPtl .t; •Jitj•·c:tsl, udzun ... 
(i e upemtiuns) and thcar intl•raclHIIl' llv"-• ·H•r, JSD i~ 110l full) ~uil..tblc for flhJ!'Cl "' rt•ntP<I 

dcs•~n bccau~c •hcrt· rs vcry lrttlc to ~11pp111t thl' objl'rl '" 1errtcd par;ldia:m For in•t.tnr<'. thcrc rs nu 
con'lncrationofinhl'riranc\' und ••ncap·· d.,tion 

OthPr lcss known P'''PH~al .... \!hl'll' ·hJt•t'l uriPnt•·d L'•Hu••pls ·"''h\ pr,Hith.t.., qf ... ltul.' IUtt•«l 
d PvC'Iopmcnt ..:ould al ~o hr c·unsldl't('d Snrnc nl thPst• lllf•lhod"' ; ttP rn•·r~>h. l'~lt•ll"lnn ... nfo..;lrllrfllrrd 
"""'lopnu·nt mcthndol"~'l'' \l.hll'r•• ,1nd (;,.' "''"'" t l'l!l!! l and llull •·I u/ •191\9lpu• ro~•·tht•r an 
nhJl'Cl "''l'lllf'd .tpprna.-11 w1lh .J.wk ''"' 119ttl) >n•·th<>clulo!l~ •. 111<l tho• pr•>cluct ufa o h·'~t:n ; , 

11nplrrnrntt•d 111 /\da H ulin !l!l!!!JI .uul lltr l man ( 1!18!11 1111~ "I'"" uhjt•t•l orll' lll l'd apprn:ll·h w1th 

Srnrclurt•n S~slt•m .\nalysistt:.1nc 19791 Jlld lht• 1·.11lrl\ llo·l.•tin11'l"p \ludf'llür arr ohJt•ct '" 11·nto·d 

rr·qu•n•nwnh 'Pt'rrlir.lllun "''"l,.l>('h•·n. 197r;1 1..1 •lv, \l.•h•··" 11<1~~~ .11111 \V,11d 11~''391 comhiiH' 
lhfl•lhJPl't •Htl'l11f'd ... t\lt• wtlh StniC'ItJit•rl ,\nnhsiH 11lt·\1.11t'o, IH7!Jl, S ttuc:ltiiC l)t•sh:tt tYourdun, 

I <l79l.llld tlw hotr>' lto·la trull ' h •p \l<>dt•l 

l"hP ht..;,tury nfllhp·l'l lli ii'Jt lt.•d lf•l'hlwlng.'· dotl••"i fiHII11hf' l~J ;Os. hui 11p lo thr 11t1tl l l)"\1)..;, 111\lrh ol 

t~·(' \\ ork an thP uhJPt't oru•niPd uPna fon1-t>tl ou •>hjt•d llll t'Jttt•d JHo~rtmntttH,! Jf.,,,t•\t'f' r. he 

.tpplir,tliOn ot' Jn t)hjt•c l •lrtf""ntt·ti .tppro.tdt lt> sntt Nan• ri·· ·; Jt.:n tu\, IJt'l'llrt rd ""I nU' 1 hott 'tnw, rn••tnh 
for lh•)"i(' famtl1ar w1th Simul1 117 F1 o11t lhe IH"!,!IIti1111L! nl lhe IHROo,;, "''\111(.' allt'!rtpl s to dPvt•ll)p 
..,oJ\\\Uf'C' "'\S\t'II\C: ll~llll,! , tfl Oh J!'t'l tl llt'llft:d i'JIJl f'I);H•h h,I\T t'llll'f)oef'<l l'iH' IÍf "i l "i ll!fllfic· ,utt ,( t•p 
towa1d't ~111 uht••t·l Hru•nl t·d dt•·.it~n rnt'\ llt)tlulut~y • .,t .ult·d \\tlhtn tlw t\ô. t t'•Hllll\\11111\ \ lan\ td•·~h 

~lunll 'lhJ<·ct ""c·nl !•d d••-.'!l""'"'"' o11t "llh th•· ""'k ,,f ,\t,l,.,tt I l!ll\:11 ,1nt.J ll•llll'h 11\JR.Iul. t l !l!!:Jhl 

B<Joch ration.rli-.t'n \hholt' , "" tlwd .• 1nd >Ph•rn••l ln 1t .~~ OnJ••·t Clrr""'··rl /), <~Jin r ll• .. •ch. 1981hl 

lluth ·\hh,,tt allclll•J<1Ch h,lvt• ro '''""'"''ndul th.rl a"''''~" - twuld ... ta r I "ri h ,111 111fi11 ur.rl d.·-.crrpll!l11 
nf thr rr·al world ,t ppl it .tt tttrt ;,.lf h l f1 •11 11 t l11o.o tlf'.,,., i pt H t il tlt· .. .lgl\1'1-.. ··nuld tdl'nllf~ d,,.,!'.l'" .tnd tJhj t'd ~ 

from nnun'i, ttnd opt•r,alltlll\ô f11'"' , •. , ~~~ I h•· " .. ' k .. tl\undt j, "'it.:tllli• .tnl lu~r.u l , . tl '' t' .. nf' uf tht• 
t·....trlu· ... t ohjt.'t'l 01 it•nlt·cl tlt·stgnm.,lhuclnln~u·., lo hl' dt·.,ntlu·d tn tlw lt1 Pr .tlurr BtJoch '' tt l-:-,o unt• nl 

the muslrnl1uenttal.._uhonllc:, •l+~hJ ' ''-"' "' lt'ttll'cl dt·~q~n w alhtn th,· .\dn l'Oil111Hinit' 

Heilf ... tnt.t th t• Ua~l\.\h,u·" ui tlt•· ••dtrtttpu• h.t·•·tl .. n u lt·ntl lic.-atton uf fltt-..··t"'i arul nhjt·c·t~ from 

nar r..t'l\r• dt>~rrtplinn:-o. l.tt l•r 1\thll'h ntt•t hotJ,,( ,JI!t•'"" h,t\t' I\IH .td\ot'.tlt·d t lw U!'f' qf .t narr·aliv •• 
rft•s(·rtplton (n -;.tf'a d , Bondt II ~)Mill ha ... f'tllnhttwtl ohJc•rt or ll'f\ff•d tlt· ~i~n """ {''<i~ting 

IIH'thodulolg:t t•-; .IIHI r.dlt-d 11 p/,, .. ,., fhr ,,,, I /), .,.,.,,.JHII nl B ol<lt h '"l!J!t'""lf•d th ,, t 1 '( 1 ... 1t0t' 

nu·t ft.,d .. 1<~~ 1• ~ -.udt ,, .. !"1{1· \1 f \ IJut d, I~),· .,_ ~lrud ur 1 d s, lt·tn ,\ n.t h.,., .. 1 t :.atte. I ' I j'll o r .( ,t,·ksun 
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Structur~d Uevclopmenti.Juck•un, 19R.U c·ould lw uwel eluc in~ thc rrqutrl'nwnt~ anel 'l' ' ' ''t!Õt'alcon 

pltoses as a stcp bcforc ulcjcct ortcntcel Jcsi~n Suh"''i"''lltly, lluudt ( 1991) '"'" l'' " l""' 'cl .1 11c·w 
ohjcct oriented dcvcluprncnl mcthudolu~y whtrh rr~r·ltulc' 11 vari!'lv 11f modPI' t lc:ct add"•ss 
funclion.tl and dynamir a<pccls uf suftw.tr'f• >) s tr•rn< 

As far as Bom:h's innucncc•s .li C c·r•n<'t•rrwcl, thcy ··u nlll' "'"'"'·" t<c·• l<l fnllu"s what h.t ··mnc• tu ht· 
known us object orcenlt•d dt'~ign in thl' ntntc."l uf t\eln w;" fi r st prttt'""'cl hy lluurh l i ~lli:lhl. l.ctc.•r 
e.tcndcd by Hooch (19861 .tnd uftcr rt•lincd by Sc•id,.wit7 f l!l89l , ·ll~tl/. 119891 .otul .Ldult• f ( <)~!}) 
llc•turd (1986) und Siou·oHC .cl\ll Wic•llh'r (1!1!171 nbn l'"'"'"l (nicu·iplc·s .rrul nu•tloo.o(, hc,c nl '" 
llc>OCh ( 198Ju) with ltnplt·nt!'ntutiun ulsu tcclull) diiVc' rt tuwnccl• t\ol,t l' lww elc•o;J~Il cuclhoclcJiuc:u·s 
conccntrotc on ldcnlifying llhjcct~ und upcrulluns , and nrr ohjt·ct urot•nt1·d i.n lhe'""' c· th;lt rlwy 
'iew o sCJflwnrc syslcm usa rullrdtun uf tthj t•c·ls t.foo;l nt' Lhi'S!' ncrlhuclulccl(ll'" a c,. hu"·cl c til cn 
informal dcscriplion o r rcpr,.scnlution of lhe softwnrc· rcqiiÍtc•rJu •nls, frcltll whidc uhjc·r•. ai I rch11lcs 
and operations can hu idcnlilicd .'Aorrovc r , ali uf tht•sc ntl'lhuclulugic~ upply htPr .trl'ltr l' al 
dccompusitíon, a trcnd to dccomposc u software ~y!<tcuc h} hn•u l.in~: ii into ils ctltnpnrtc·n• 'lunu~h 
a series of lop down rclinentent-. towards an lrnplrntenl,ltlnn in Ad.r 

Wassermun e/ ai (1991)) h:l\e prop•ls!'d OUSI>, a ~;rajJh i c ·.tl '' ' (llf'~crt lation fnr Clhjcd Ott1•ntc•d 
5lruclurcd Dcsign 0051> proviu~~ a standard dcsil(n nntatw11 hy s ui)IJurltns;( con<!'J.Il' nl huth 
slruclurcd and objcct oricnlcd dcsign sincc lhr mu111 idt .1~ lu·hind OllSI) come frnnr St ruclul !'d 
llcs ign I Yourdo11 , 1979) nnd ll c>uch !19861 notalion f,ll ,\tl,l p.c.rl •• c~l·s l'lwt ditrc, OOSil .. tll•>ws 
dc~igrwr't lo grnJuully ..; h 1ft fru1u ~t• u~·llu •·d t.lt•\.t•lu(UIII'I\1 ,tu· '" nh11 t'l 111 i.-nl• ·t1 .tppl n.adt llu''d '' t · t . 

UUSU focuscs muinly un u J!ruphical n•pt c~Pnlultun wtlhuu l .cddr cs''"Jl thl• nll'llwd hy wludt a 
dcsign could be crcntcd ond ~ivcs no rxpliril lcdJtuquc fnr diagt,Jmmucg <oflw;uc •y~lcm 
d ecompos1lion. nrcdcd for lur~tc softworP syslcm~ Furlhc·rnutrc•, il UIH'S not st·l up l('I!Ut·luw.; lo 
idenlify classes und opcrultons , so it tS suppclst•d lhat des'h""''" s lwuld fn llow .;t rps tc•c·nnrrnt•cHil'rl 
by olher melhodo lo[(ics IL ;, t•xpt•t·lcd thal drsi~nt•ts will U'l' thl'i r """ mc•lltud, l<ll!f'l ht•r "íth 
0050 , wluch s1 mpll pruvtdc' .1 nol.ttion fnr nltJI ·l'l •trtc•ntNI descgn nol .1 lt•p b\ <ll·p 
mPthndt~logy 

Humbaugh PI ct/ ( 1Q9ll llil\1' do•·.Piopc•d 1(11' llhj c.·•l ~1ntlc•IIJ1tll l'l•dlftli(Uf' 111\I'I'J "htch li~t·u ,., " " 
OOJCCL modciiÍrtK OS a snllwan• tlnc•lnpmc·rtl lt•c•lllll<(ll!' ll.csiCilll\, ()\1 (' (lrll()(l ·I'S lhrt•t• lllctdt•ls licr 
suflwarc dt•,clnpn1CI11 IIII' ''"J''•'l 11101dc·l .li1C' dvn.trtlll' tllcHI•·I .u td llcl' f'unctcuualrnuc.lt·l ln addilton. 
()\\ f propo..;c:-. t l11 t ·t '> l.t~t.·S \\ h11 h ..,hnuld 'u.~ t.'. ll lll'd uul lu prutlun• ,, d .. ~lt-! 11 llll' an,&l\.'!'41c; .., t~u.w. lfu
dc'iÍ l(ll StJ.ge and lht• OIJjt'Cl d(''ll: ll ~l.lgP S.Jtllt' I:Uibltkr.tlÍniiS 0 11 ():\1 r (\ lll ht• IIIHdt.• lll 1111 ... J)tJillt 

Thl' fir~ t s ta'le of 1)~11' ts c' l(tl ll.c.lt•nl I•• OOIL\ t C•taol 19!)1)), irt thut i t. 111.- icallv 1111Jcl<·ls thr 
Jpplicalu>n in trrm-; nl ,•Lts~' 1rut ·p•·t'a.ala••l.ttwns lup:-o lwl w t•f•n 1lu.·m lfu\\f'\ f·r. 1l ,.., n utfu""'IIUJ 

th . .lt lhe t)hjf'd mndt·l oH."' u~tlh ·h .. ! ... \\ 11 h ~-t.~ ..... , .. ; l .. llt'f dUIIIH! I hP ... vst~m dt-s&gn and qhjl't.' t d~+ ... lgn 

si a'!~~. 0~1'1' incurpuc.tlt•·; s f rlldllrl'tl clt•\ t·luptll>'lll h c ···cl ''" . 1 lunctiunal dt•ro tnpu,ll ion ·'PI" um· h 
fullo" tnR lhe t rad!ltonal ""''''fali s o•lt" '""Ide· ndt' llt"dt•l 

1.2 Assimilatinn 

A'Simtl.ttion '"a lll•ncl lh.1l puh t lu• nht•·•l oJIII' rtlccl p.u.tJ u,:lll Wtlhtn thr lt ;ldilucn.c.l \\;t(t•rf.Jll 
~•Jft\\.Jrl' life cyclc modc•l lnrt·•·•·nl '''· " ' cvc·r.d ''"Jl'l' l uru·nlc·d lllt'lh•lllnlu~ICS havt• .tpp~arPd hut 
thcy co' e r uni) pttrtiulh th ul ~ull w:t~ c • lifr• C) dt• mude• I s,., ,., .c.! a11l1Hn ~ h a v c lo j,.d tu lil thc uhjnl 
urtc•nt~d p11r.tdtl(lll tniO tl11 s franw "''" k 11.,,,.(, I 199 1 l, W11 fs 1\rcwk 1'1 u / li !J!JII I, l'un .11111 Wuulc•r 
Cl!lg91, and LotCih<'ll I 191!fl! f <lll bc c•111 Jolc-r••cl ·'" c:•>•llll''· ' lliJ.IIt•s 5o lat . thc~t· ntt:tlt .. dotlnt:tl'~ ate 
ntll wt•lt known und nctl ..:•·nt•rallr .... ,., fllt'd, h11t th .. tr cnain idt•as l•ru·ontp.ts~ •tlojc·o·f "' Íl'rtti'CI 
cnuct."'pls hccuu'le th"" . trt• ha"'td •HI .t l J,·,t'll d.t .... . . "i, uhlt'(; lo; and tnht.• ttl ~tnt'C Tht·~ t· nu-thHdnlu~tt"i 

-;till Ol'Cd tu hl' us t•d iu praL' tirJI <"Uillt•"(ls ln dt•\t•lo'' ldrJ.!t' :-~t•, tlr ~uft'' • lft.' -.;ys ~t\lns 1n nrdr-r lo hc 
~' .rluutt•d dnd IIII(Jrcc\' t•d 

\Virfs Btfh.·k pt ui f 1 9~.H11 ha\f' lot·u ...... t'd ••n t}u- ult·ntlfit·atron nf r•'"l.,'""rbdat~t• _-; c111d ,-,.,r/rnrt.; 'H 

htuld ol r~' " J1Uil\thrfll\ dt tl.'•' rr Jt •.., tl!n l{t'"P''I1Silulillt 'S \1 ' ' H W.t\ lO ;tpptH llUil Wll l k otlllOII t.: , t ~IUUIJ uf 
uhJed'i what·h t'Utnpn ~,. 11 tt•ul wm ld Jppl ic. ttiun t\ ,·onltntt 1'4 n ~t· l nt n •l. ttt·d n •·. p •III"''IIU ialtPS 
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clefincd by a class, and dc,crihcs thr ways in which n givrn dit·nl ohjccl can inlcracl with a s••rvrr 
oohjo·ct Thi~ mcthndnlug} rnqohli''"'S tlu• ndÍuns lha I nom<l hc nccomplishccl und which uhjt·cl" will 
J>t'' form thuse uctionM Thc n·spun"hoiltit·" of "" ulojo·rl urc lho• ~crvicc~ it provides for ull ohjcct~ 
which cummunicule with it. lloth ohjt·cl~ must fulfil a conlracl the clicnl ohjcl'l by nmking lhe 
rcqucsls lhal the conlract 'Pectlit·'>, <11111 th~ ~t·nt•r •lhjccl hy rc,ponding apprnpriatrly lo thcsc 
requcsls Ohjecls fulfil lheir re~pon~ahilitic~ cithcr by pcrforanin~ the nccessury compulution 
themselves or by collaborating with othcr "hject.~ 

S.unro ohqt•rvntionR qhnuld lw 11111'1~' on r t"-l(lHil ~i hil it ~ dr i\ ''" tl••"i "n Thr nwl hotloloHy i-. hu .. uod nu 
the identification of ela'~''" h v looukinl( nt """"" 111 .a uutua ui l.t~aguul(c dcscription •of lhe sy~lcm 
specaficat10n This tcchniq uo hus thc samc prohkm• us the first ver~ions of Abbott and Booch 
methodologios 1\dditionally, tho methodology L .. seH inllt'rilance only on respon sib{iities, and 
ignores inherilance of .lllrihule~ !\loreovrr, lhe concepl of operatio n is separuted from Lhe notion of 
closs Responsibilily drivrn drsij;(n di' icles a lurgP. •uftware system into subsyslcm on ly ofter 
idenllfying some clusses .H1d thclr n:spon•ibllitlcs lla•wcvcr, thc partitioning of o Hoflware syslem 
into subsystems should he considcred utlhc lwginning of ~oflwure developmcnt as u tcchniquc to 
dccompose lorge software syslcms 

1\dditionully, lhe methoúui••KY ulso suggesl• th~ use of cluss cu rd~ lo úescrihe •·lasse~ und 
subsystcms The lechniquc of recording dcsign nn nu d, wos introduccd hy llcck und Cunningham 
( 1989) who have proposcú Lhe Class. ltcspon~ibility, nnd Collaboralion tC ilCl c.Jrds Thcy havc 
found lhat index card~ are u s implc lcchni'IUC for lcudaialJ( ohjccl uricntcd thinking Lo ncwcomcrs 
of lhe object orienlcd purudi~an l·:uch ca rd <'vllluin~ Lhe nua11c uf u class, u dcscription of lhe 
responsibilities associated with thal class and its cnllaiHJralors This lechnique may work wcll 
with simple software S)Slcms hul ils use in lhe dt'sign of lurgc and cumplcK software systcms is 
doubtful becausc as Lhe numbcr of classes and suh>ISll'nlS grows shurply, the number and 
arran~ements of class o·atrd• llhl~ hrcomr cunahcrsnn•l' 

Thc· ' lall' nf the art uf ohjo•r• '" it•ntt•d nu·thouh>I•>Jlit's " o•vnl\'lllll r;q>iclly ,\ -; ohJt••·L nracntNl 
111Clhodolul{lt'S ltl.tlUrt.' , lhe·~ ,IJ (" liJt,•J} {'.) hm r U\Y idt·U~ fP ll11 tHlt' olllOlhl'r rhen• ~lrf1 11101 f' re"itrt\'ll \ t" 

and less kn•Jwn ohJt'd noacllltJ nwlhnrl<llll~tl's l'u11 .a11d Wander t 191191 ha"' prupiJso·d .a 

1111·• hudoln~n taq:ctt·d ai uhjt•t·t "' ll'lllt•ol desi.:11 and pan~ratntlllllg l.oot ' ''"''" ( 198(i) h<h olcscroh··d 
lhe rudanlt'nts ol objt'd •>• it•ntt·d su fb,.arc dl'vt•lupllto •nl h1 '''plaiaotng thal il is fund .amcnlall\ 
difTf•tPnt from lr~ldilion~tl .tttH.:l\ltPd <.lt•vt•lupm••nt, udl ;,~;tho,t • hust·d nn d..tln llow cli.u~ra111 s ~tnd 
.1 fuw..:tinnal dP("II11tptHÍitHI1 .lpJHO.tl'h l.un~m.pn h.a-. tJ.,~·H' t iiii'J an .dtt·r n.ttivc nH·tlwdulnl!~ l1l 

nUJt•t:t nril•nh•d dcsu~n whidt ha"' t>vuhPd from ... ulhv,ut> ''''\t'lop111l'l11 u..,.ing Smallt.dk, "hil'h 
dir('t.:t ly supportc; cla"'~l\S and inht•J tldnl'C' 

.JJc,,h ... on f 1987) ha..; rl.tinu·tl tu h,t\t' l fui I tJhJt'l"l ntu·n1t ti dt'\t'lopuwnl nwthodnlnt,!v t'alktl llw 
!Jhjf'c!Ory whích comh11Ws a ft•chnu t"'' tu do·H·I"I' lar ~-:• · '" '"""''' ~yslt•ans.t·allt:d lho• hlock tft•,if,!n 
Lfat·uiO'nn. l !ISfiJ, wath CuaH"qJiual \ I,Hio·llato.; t l!•>tl.! ld. a, I~)~!}) and uht• ·•·t o>tlf'lllt'd ront·o·pl' 
·Lil'"'""" ha~ staled th,at 11 ·~ <{\lllt• to.alur.ol lu"'""' lho·"' lh~t·c appmadu~s s i111·c lh1•y rt'ly nn 
~imdar idNtS .ti min~ ..1t, tmoru.: nlht•r lhinrt". tht· JLCHhu.:tion nf n•usahlí' .oft,,an• t•ump,uwnl~ 
Cnnrrptual modt•llanl{ l'mph.bl'"' lindín~ "'"""l'ls r• ·l o .... tntln 11111tl!'ln n·al wnrld .applac.atinn. and 
ll as .tppropraalc fnr rcpro·st•ntinl! lhe t·ntitio• ' uf lho• ;applil'alinn und lhe rf'latiunship" bct"rcn 
thc-;c cntítif's Ohjcct()a, Ctoton•tn' lht· dt·si~ rl ·af ,.,,,.. Ln~•· -.·.ale '>nl(\\,arr• ~}Slt'llh "hach h.l\C 

'"'''" dt:' l'iopcd ltJday usin•< 1<'1'11tll<flll'' ~uch "' !-.t t otl'lllrt'd Sv'l •·111 i\nalysi'f (!:une, 19791 

Cunnan~ham und Bo•ck I I !l~fil h. a"' prupt!'t•d da.J'-!1 .o no~ for 1 rpn·,rntanK S11o,olltalk I""J:r.uns Tlw 
th.tgrarn..; t.'mpha~isr Lhe '''IH f''t'lll .,l io11 nf t h r mr·,:-o:u,:t· p.,h~ln~ whirh lakt•s pia<' I' hcl wc•en ''hJt•cls 

fh1• dia~r:un~ us pro•t~lscd "''' ""h '"" .ahle ln ""ali fll ~~~r·'"" ht•t·au,t· tlll' fl"wf'r nf rt' Jll hl•nlaluon 
as '"'•lk Classes are la-tt•d "11 h I h r IIIIO>l spl'o:Ltli~t·d t·l ,o-o; at lhe lnp l•·.adin~ ~0111e dt•,;agnl'rs tu 
et.'mplant th . .ll it is nt>l antnrli"P ,,. ,1.1cc ~uh dus'f':-t .dhHC -.u pcr rhts!il''-' 1\nothc·•· limttulion 
conn·rns lhe restricli\ rnc· .s uf thc L!' 1phic.tl f'l<·mPnl s 111 th«' dta)..!rurn.,. which ,,re 11m r P sualahiP for 
r!'pr t•scnlang Snaa ll talk pa ••l( • """ ,uod ..11 c murt• likt•h 111 ht• uM•d durinl( tht.: illlplcnacnl ,al ann phasc 
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\s furas C•• is cooocPrnl•d, i\ckru)d und lluum t l ~l!J lllww 'IIJ.:J.:o•sll'cl '' hn<i1· J.:I'J)Jhll·alnot.olillll 
for clu,~cs, UOJl'CLS, oncthuo.Js uno.J inlu•rol.ull·c I ho· ~:rnphoc.ol owlutoun nlsu ndol; numerous 
spccialiscd reprcscnlalion for p.;l) morpho~on. O\l'rlnading, dclo·~.:aliun. >latic '·" iahlo·s and many 
othcr prupcrlics which o·un provodc grnphiral ro•t;oi.'SI'nluloo;n fnr ohjN:I o rrenlo•ol prognuns 
Ncverthclcss, thc propo~cd nolutron is lil'J dose h· to(' H reallll'f'<, Jmrtocul.uly thuso• for privato•, 
prolected and public classes f'urthcrrnorP, il is nolnppurent hov. to use thc notalo•m for nthcr 
programming longuagc~ nor how lo u~c il os'' lan~;uaJ.:I' ondrpl'ntfl'nt~~;raphocal n•>lalonn for nhjN·L 
uric•nlt·d d""'ilo(n Addil~ttn1dlv. lht' d1u~!'"''"t c·•uald dt·pid un t•'Cit'll'4iu• rf'l'''' ·•·nl.tlinu •d 
implemcnlulion dt:luiht whil·h mukl'-; Lhcm hu1 d lo use uud l'umprt·lu .. ·ud Jiu· l~• ~c ~n•~r .t m~ 

5 CONCLUS IONS 

This poper faces thc ohj<'cl oncnll·d pnr ..odit-:rn froon a ml'thodoi••J.:Y standpoinl, rathcr 1 hun frum ,on 
implementntion slnndpoinl Thc sur vpy promplcd hy I hc pPrco•iv1•d inado·quacy of Pxi~lin~ ohi,.rt 
oroented melhodologies for dcHigning oh)ccl oricntcd "uflworc S) stcm"· nnd hus soughl to o•slal.olish 
a viable and comprehcnsive objecl oricntcd dcsign rncthodologv which uhtains lhe h<•rwlits of tlw 
objcct oroenl<'d parndogm, such os cncupsulnlion amj inhcritancc From lhe por n l uf vicw o f 
progromming l un~utl~~s. lhr roud tu un ohjcct uril'nlrd nppruuch i~ 1111 cvolulionnry "t<'p, wlu•rr . o~ 

from lh<' poinl of vicw of sollworc dcvclopmcnlmcthoJdoi<JJ.:ICS, lhe dilTcrcnccs which o•,ist hclwccn 
trnditionnl slructun•d do·velopmcnl oncthndolngics Om"·d on functionnl dccnmposition) nnd lhosc 
bosed on on objccl-ororntcd opproach su'(gcsl thut" r cvolution i~ taking plocr 

Thc pnp~r hu~ hri1·nv rC\ icwt•d rnuny ohjo•cl uriP11\1·d IIli'( hndnl•o~.:i<·s and cnotlinL·cl tlu·ir u\l•rso~hts 
and weakncsscq Thc•rc os some dis~alisfaclion "ith currcnt rncthodolnJ.:Íl'S which 'co•onlo plocc too 
much emphusos on d!'~IJ.:ning for lhe task in h.rnd and nut ~owu~:h on dc~rgnong reuqhl!' 
components nor drsognrng woth n•u,ublr compnncnl~ llascd nn thi~ SIII'\'I'V, ol is <'vodc•nt th .ot 
furthcr rcscurch on uhjt•rt urot·nlrd mclhodolo~:•<•q is rl'opllr<'n in ordcr lo ovr o come lh<• dclicicncocs 
and limitat.wn of CXblllll-: ;oflwur c• de' clopont•nl mPlhudniiiJ.:Ies 

\l~tst of tht• l'ttrly llhj('t't OriPfllt•d mt•lhodolo~it•'t \\hich h ~t'•' .1pp(' .. llf'd PtthPr fqt··t:'\ •ln '"1.11 

impleml'nl..lliOI\ in 1\tLt twhirh dnP"' !lt)l pr•)vtcl'' lnlwrti,\IH'I') or di•argard uhslral"linn tn tPrm..; nt 
clusscs. und in~lcJd tiu:u..; on Hhl('ct insl:.snli;ttion Utllt'r nu•thodolugu~-; w1th th'"' Jnlt•nlwn uf 
combinin~ t .. <l~ting "'' l tH'IIIrrd nwlhnd,,lnJ! I(''-' togf'tlu\r \\·ilh oh,t•ct o r u•ntf•clcnntt'Jll h.tvf' l(·d tiJ 

• h c misusc ufohjf'Ch Hlh 01s d.JI.j \\.itlwul 1 t'J..to.ll dru~ tl11 upt•r IIIHII"t on th.lf ci.tt ·'· tlw n1u·r ;lllnns tr ,, 

tr.·nlccl "'t.'JI.liUlt•lv a-. fnnl'IIHil~ '\rtntlll't pruhlt·rn \\ ttll ·..;t u·h c·nttthin.tll'tll"' 1~ th•• 11l.IPI>ItH! uf 

i'OrH:epl" from tJnC .Jppr•utdltn .tnnttu·r 'l'l11• Jclopt.inn ui III'\\ l''lllt'I'Pl -4, tht• dlltll~•· of \tw,dnlial \ Ci.lll 

c·urtfl1~4.: dPSii,!IIPrc:: ahoul wl11dltllll' ... hould lu~ \1 ... d irt \\ hu·h phot ~~· of tht• .,ofl·,\l,llt' ldt• C"\1' lt• 

\lthou~h a nnllllu·r .,f .t,,,.,., nr•• ntt' t dt" IL!I1 :~:•·thutltd"t..: tt• ..; •'''' h•·rOitliOl! .1\.ttl.thlc uul ~.tlnliH! 
JncrrasJng llsf' in urdt•r lu .tth.\\ t' r ,, hro.td rarlt:t• qf "'iolt \\ .in• e•rJgttlf'!' r 111g quf'sl IUI\S, ~tat• lt 
lllt~lhodolot.p'"" a r P .tdl ai .\ n•l.tti, .. l\ P,tt I\ ..cl.n.~r· qf ~t o\\lh lt i'> c: l,.ar thal P\t'n m•)tt' 
f'\pCrtrnf•nl,ll l nrl 1' ll'tj lltt•d tpallh'ULIIJ... III dt•\t·lnp111l~ \PJV lotrl:" ~..õoft\\ollf' '>\ I1•1J1S U..;111L: lU 
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Ttwrcfurf', 1t ran hc rondwh•cl that ..,,) Lu lhe n· h,.., hc•••n n•• t!Pru·ralh Ht'n·ptPd ohjt>t:t nnc·nlc•d 
dt·,o~n mNhudnlnJ.:) rl11lv linllll·d toloJI'<'I. •tlll'lll o·ol llll'illtldooloo~ll·' ha\'C 111 '1' 11 l'ollu\d \• a rr,lllt ol 
shuuld lol' t.hc onll'llllllll nt furllwr Jt·-.·;ndt lu rt~•al•· .111 ••hJ''I'l clloc'lllo•d do•so~:n mo·lhoodooloo~y which 
ullows clt•siJ_{rH•ro.; ln .1pplv p•twc·rful nhjf't.'f or Jt·ntc·d pranciplt's tu lhP d, .. ;if{ll of a wid1• r·ana;P .,t 
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pu o 'ueJ C',q.JJ ~ll ( I ')<) t o do ,, o tl10•s :o \lo•l hoJolo;lol~Y li11 C lht••o·t C looo•nll'ol ll•·so~:u C \I()() I)) wl11do l.ol!l'~ 
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dt•\f'IUp1111'111 ltft.'f\tll' llt~>df.'J t 11\\t'\ ('f,lht.,.t•lfurt j.,. l•ti ;UIIh llt lt·l\tlllldt 
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'h c nhJCCl oncnlcd p.~radogm •~ " ' eh .o P"" ,., fu i -.1'( ui l'IIIWcpl~ lhal cvcnluull> il will ~el 
Clllnpl(' tely absorbc•l intu lhe ~uftwaot• "'"'' '"P'"''"' cullou o•, in thc 'OIIne way lhul slruclurcd 
de' elopmenl melhoclolo~ics nnd tn snn11· cxl<· oll ,,IJ, t 1 ad thota lypcs conccvls h .ove bcen This is 
CVtdcnt Ín lhe aiJunclum:t• of rc'l'itrCh (o)tJking UI VtlrtiiUS ,bpl'rl~ vf lhe paradÍJ(tn CfJilSCQUCnl(y, 
thc 1990s are likcly lu hc u pcri•Jd ,,r .:ruduul accf'pta owe of Lhe ubjcd oricnt!'d p;orll<li~m whtch will 
become lhe main approach lo o(p,eluptnJ: >~ut\wure "vstcm~ in lh is decade The future of object· 
or ienlcd soflwarc cnginccring moght wl'l l hc lo ucct•pl a h yhricl lrend with othcr appo·oache~ and 
muppinf!( of rcuH~cplo.t lu•lwt•t-n ""uch uppro.u~h t•-.. lh twt• vf'r , tlw uulhur~ lwlit• vr thut lhe uhjl'l'l 

on enlcd puradigm ~huuld (and hvpcl'ully will'l pcrvudf' lhe enlorc 'ol't.wao c life cycle 
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