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UBJECTS TYPES IN OBJECT-ORIENTED PROGRAMMING
by
Dan CHIOKEAN

Ubjeet eriented pregramsing,intreduced in the 1360's by Simulm
has beoems an Ampertant pregramming framewerk fer large oeftwere
syatoms. Ameng the attrastiens =f ehjeet pregromming lsngusges is the
peimtial fer meftware reuse. PFrogrosming envirenments such as the
5mellénlk=R0 snsirensent previde pregramming teels and sxamples 1n
& gbt of pre=defined gyatem clessep,piniler §e o coftwars llbrarys
Pregremming in such a system conslets of directly uring axmioting
clascee by croating derived classes by subclasing exinting enes.

Bubolaacing,er inhsritasde,allewe the pregrammer te dofine a new
clans #f ebjeota which imherit the precedures and state deveriptiens
of an existing clesas The pregrazmer may then medify ond extend the
behavier of the bens oclass,and add new otate infermatien,if deslreds
Pegounes ptate infermetlien ia otatlc,pubeloening ntate la atradchifers
wardtolmply append new otate infermations Hawevor,behnviewr ls dyne=
mio} the preblem of pubclesslng belavier im a bit mere complicated,
#ines 1%t may nat be apprepriste ts olmply cencatonate the behaviers
.f' the cuperalacs and the subaleass and executs them poguentinllys.
Thilp f{acue 12 referred te an thas methad cembinatien problem.

An_Overyisw ef Objsct Orientod Eregramming

The maln difference between sbject exiented pregramming amd
traditiensl pregro=sing is that ebjest exlented pregramo are compessd

e

grasser using en ebject eriented language thinks primarily of the
data structures,fellewsd by the precedurss that act upen thess struc=
turess Traditioneal pregrems are cempesed #f a celledtlen of procedures
which are independent ef the dota and related enly by cenventlsap
pregravsers using treditisnal lsamages eften conoider first the pre=
aaduran,end then the dats strusture.

Pypleally precodursc wet enly on certalm typec ef dutaifer sxample,
the precedure DHAWSTRING(ptr) expseto a String as ito wrgument ond
DHAWREC PARGLE(rect) sxpeots data of type Heotangle. Altheugh cempllers
gsan oheok te pas if arpuments ars cerrsctly typed,it is a¥lll up te
ths pregrammer te datarmines whioch precsdure is the cerrsct ans ts uss
in sach osges By clesely relating data end the preceduresa that aok
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apen the dutz,;objeet srlentad languages alleviate this preblem.
Fer sxampla,in an ebject arlented system,drawing @ ptring could be
dens by execublag praw{str,lecntion) and drawing a rectangle by
sx-cuting Drow{reat,lscatien)findieg the eerrect precedurs te axes
outa 1o hendlad By the suppert system of the lamgunge pnd ip bessd
sn progndure’'s sctual paramebers. This sesms like o miner advanbage,
but havleg lenpusge ouppert fer chessing the epproprinte precsdurs
aentributes stroarly to. the usability of the lanpuage and allews
ths pregrecner be feous en the gemantics &f Lthe axpregoisn,rathar
than the spprapilabe ayniais
Objeet erietted progra-ming hao besn used tradlitisnslly in
aymilatisn aysiend,dus te the eany ef demaribing aimilatien entitiss
and their relailensiip s ebjscts. Here recently,uver interfate
systems, fncliding windew menncerghave been pugcepsfully deslpmed
aping ebject erkentsd leamsres gnd prepro-ming atylen. )
Cencerafns o ebjacl sricated 1enupsen, thelr olagificatien
onn ba made ecoardimp te the peouiblilty in which they imzlement
the failpwing saven coendgphim
- @l]act
-elend
- ialaritsnos
= data=abotractien
== gtreancly typed
= DERCUTTEALY
== parolatenca
Thers 1o o petentlal languaps eleos,cerrenpondind e sach eof
the 178 sxisting subasts and vhich resulta frem the plzage ¢f the
esncepts presmuted absve,oems ef thege clapses hoving a partioular
intaront. ;
ke ainm of thic poper 1o te eztablish tha pheoe which ebjest
ariented lesguagen seuple in this claoe and te pressnt sems eof
thely mala problums.

Terminalagy

Object erientod programming ies iafamaus fer imtredusing new
tarminealesy and there are many eifferent terme that ere usad for olmie
lar cencopts im different languagsss Saalltolk=30 is sne of the
earliest and meot cuceesaful ebject ariented eyotemoj for censlotenay
threugheut this paper the Bmallsalk=00 terms,usege and ayntax will
be used. Hawaver,the symtax el pregraz examples will diverge olightly
frem truse Smalltulk symésx feor readabllity.

An ghbjsot is the fumdemensel data @iruatura in abject eriemted -
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1angung s

Qpjast,method,meagazs

In ebjnrot erlert:d 1anguagea,an dhjosot im the fundsmental data
gtruatures In paper "Smnlltolk=80" , the ehject ln dellucé am "
gomponent ol Cmelltolk=10 oyeteom,reprosentod by 2 sherage lscatlen
gni an speretiesas set. 1o 2 hempgenssun ayoien RO bBmzllinlk sx
Oakliep,sveryihing 1a the syotem Lo an sb)=at. Howeveryneat objeot
arilented pycbems are BOEE hedegenséun: iIbkey are inplimentaiionn of
ebjeat erichtea pregrordn; added sxisting lenpuagesiia thens
syntems pregravning cra b2 o mix of abjeoct eriemted procedural and
finotlenal styles{zes Jurbe Fagoal 5+ % and Gels 5 Jurbe O+ skole

Ia [31'. . ths ebjsct iz defived ab "a zelb of aparations and
a 1¢cal whaped siake thab ssasubery the sffrot of speratlens®.
pLfferent leagangs subguliure? haye Tunden=ntzlly ddfferent netlana
of vwhej sa sbjzok 1o« 5% theis are tho fallswlag typesi
' 1)fuacciengl shlaoks grige 12 Mmetlsnal oblset ariented laagas-
ges ouch aa JRf2,and ia lasleal ganagniich & Voloans Theis interfacen
are etject=llie,luf Lie sbjects lack an ldentlty thatb prrelate bet=
waen sp-rablsao. Aa aperaitisn that treoacizrmo the ptote reemlts in
ghe oreatiem ef o asw abjsek with bha fivem imterfuge znd & naw atates

2)Fangive ur__:;g:‘.-.rw-" &b sols haceme active whed & aynchrensun
mopuape er & reosls pl peoduro call invekes khalr aperrotions. Thaoe
ava traditisnal ebjects &f tnpllealk and Q++ und ore Yhe default
vien I uan the term Ohjsch whltheut qualifiountien. fnis lsts me include
the packages of hea,the nodulsa af Tedula-2 and the sbjects af
Bimila and GLU emamp the pntitina I call ebjectee

3)iokive o1 *aatengmounl ehiegha oo sxmoute sutonsmeusly evea
whan sther shjects do net invokae sheme Chey include gonite: ' ,otrongly
asapled congurrant ebjecta wrd distributed cencurrsal ebjects.

4)8let=bonsd abjockn &re defimed in berma ef thelr issteace
yarinhlag,ar slets,ose in Flavers ami CLOG(Csmian Llop Object Gyatam)s
You can dynusically add eothadn far elet=beoed objscko with
DEPMERHOD n-,;n:::'.l‘.:!.l-lﬂlll.h!.uh ppeclfy the ohans,or flavar,te which yeu
wong o odd thouoe

The physlcal strualure af sn abject la defimed by its M
IEEEEEEE'T"’H are the plete in tho ebject wilch mey be filled
with valuzo ar refercaosa ta s3her ebjeckos Ubjood behpvier L de=
fined threugh nothods . progeduras muloh are Tum im respsaac U9 &
menangs Jwnt by another ebjects dstheds uay dircotly weces the
1pmbunos variables of the regglver g the objeek Lo which the moCEREe
was gents Tio recelver ip the satlty which,cleag with the mer-age
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name, dsterndnes the cerrect methed te rum. Ve may say,than, that

the "methed" desoribes the realisatien mede sf an sporatisn that
an sbjeot knewn to do and the "mesesze™ la & raquest addreassa ta
an ebjeci to de ene of Lte sporatien.

Epopagenm may hava Arpumsaty vhich ars passed alesns to the
metheds In the previsus sxample,sxscuting Draw{etr;lecatisn) weuld
osuslst of sendlsg the mesuags Drav te the sbjset str,the ressiver
with the arfpusest losstlen.

In most okwes enly the resolver aasd the mEsAdS BTe used be
determin: which metlhed to rua. dema systems,sush an CamupAlespe, may
use the clmsmes of all fthe argumedts te the megapge te Tlad the
earrast methed.

fhe smtar of meosage sending varlea fron lanpuase bo lanpumges
Seadlag the mecsars f111 wdth aigim-nts geler and peds te tha
ebject myhsctonple 1c done la saveral délffarsat iwaguapgss an fellewar

myfieetanle f1111keler franal-rimoda G=alltelk
(111 myfieotangle colar made) Oeklisp,CommenLlosps
(* myfeotans1eif111 cslour mads) Jormeadb)scta

Hete that "Sending tho momsage 111 te the ebjecs oyfisoteasle®
meant "jun myfiecfengle *o mathed mamed £111 on Ltoelf". [ile tormie
melecy in unfertunaks 1a that 1t implica ebjscto Day cencurrently
exeeutn methade alens with sther shjscte,which is quits uneoemmen im
sbjeat erishted lunpunres.

The noasas of mospeases sont ta ebjeoto,cnllad peonece sslescterg,
are the ebject's interface te the cutelds world. The ipperbent aopeat
of & mesos;e malsotsr le that it e saly & name fer the desived ape
tlem,dencribing vhat the preprammer wante te happsn,met hew 1t sheuld
happess Dan Incells,ens of ths ordaters of Gmalltalk etabes that
®The meopage sandlng metspher prevideo medularity by dncoupling the
intent of & meusage embodisd im 1ts name frem the methed naed by ths
recipient tc carry eut the intemt®,

The Smalltalk syatax io quite differemt tham the different Iisp
dlalects; the recelver is first,fellewed by the messace and argumeats
in imfix forms The full mesosge selecter im the Smplltalk exaaple
is filletyeaafert jthe arpunents sppear after keywerds that termlnate
with celenas :

The ecet of messages that can be handled by a partioular abjecth
iz dafined by the eblect's cless and in called a depgage pretecel .

Objeote can be medelsd by mutemata whess state repressnts ths
sbject’s atate and whese imput aymbsls repressat eporatiems with
their argumente. Pigure 1 1llustrates an ébject with eperatieas 34
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Firurs 1. An sbject with sperublens fyal peee 'r:t s [hus
eperablens symbala ©; sro asssciubed with aynbels ea o
input tepe,interaal sctiens are asceciated with fin StakR
¢rannltisn functiea 51(:.13 tnd outputs ars asseglated
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An eprratiem f, vith arp FumAnt X in akute s rosults 1M sutpul

£, (xem) wni otate trunil._-l @ 'E._tllhﬂr e epsratisa sychels By
m momseiet=d wlth syobols en the input tepeyimtsrnal ectioe
are asssoiated with Lhe state-trunsitien fasction g, (%en) sad sulpuite
ars acceclizted wiih eperations fih:..n]'-
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