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WiTH THE AGE OF OBJECT ORIENTED FROGRAKMMING (O0F). HAVE WE
PASSEL McCARTHY'S THEQRY?

Dr. WAK AlL- Hamidani
Dept. of Computer Science
Univ. of Technology
Baghdad . Irag

ABSTRACT

Thers are some recent arguifents in tha sammusTy of sempuier enlightanmont
regpecting the Cojact Orsnted Fragraming [ COF ) Thes siscussions foucs on ong of the
majos guestians that s

" ake we IAFTIY Ghe  duration of cea
thaory of computer scrence ¥ FSe 7

Fi Bhis shoft aaper wa by to answer the mest sigrmoant question of 7 MWD the use
of O0F, am we passed Mocarfhi's fheary 7 Lre we srarmg mew theory of compuior
geipnes ¥ wi will st leok at MoSarthy thoery, the concioles of CDE | then finally we

will attempt 1o answer the question ang show oo claims
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The classical formalism farthe theory of coerputer science was entirely based on
Turing Maching | T ], orf it equivaient the General Recussive Funetion [ GRF ]
rBrTT LeER. AUTIa, AUT2R, K33, WaT4, Rs83].

~ris wWas stated in [Br7F] as

" pvy forrmatisr for the theary Of Cornpller SCENEE
must be capabie of represerding afl PROGRAMS
and ALGORITHMS ™ '

Teat i G ANNSUOCE, OY TURIMG thesls, & any Appropnare formatism must have tha
EXDrAESIOn POWEr of T or GRF ™ . Although it is poinied gut that FSMs are suftzbie for
aparticular category of probiants Elzt iddag by INWOYE @ gmatle number of s1ates |

Howewer the challenge of this decade is 1@ Bripg computer personalily as simple
advuntageows and peneficial 1o people without sorEin training in programming. Wil
Srogramming (so called) mepreseants revalulion2ry and refraciory approach to meet this
challerge [Shad, HMEE, Lelé, Golrs, #ghs, Tegd, WHES]

wigual program ey | WP ) has gakned o menim in peceit YEATE Pl'll"l-l'.lpafl.‘:,r bocause F
goltapse CoSt of graphics, rekmtec hasdware and softwars has made it pchievakle to use
pictures &5 & MEAns of communicaticn with compuiers and to use computer graphics as &
rmedium o each programming. Meverheless, n aven thotgh work an visueodented
¢ ol mushroong, here e g agrectrent on wital WisUAl GreOTamThsy (= = [Shag] !

There arg Some argutment N she, commputel STIEMCE cammuiity raspecling the jmct
prented Progmmming (OOF) -%0 called- Visual programmiag and graphics techmiques.
s cleat qUasItons arig=ed hepe , SUSS 4%

- Hapre we STl NEW COMPLTEC SCENCE theory ¥ How?
Cam wer dormize @ compuTer sofemes Theory it paradle fe
Tuming theases based iheay® O which bases 700 G
orienimees 71

[ thig snorl paper we Wiy 10 Con wirain on the most consiierabie qustion of
I thig period of ifre gEhianee fechmigues
have we pssed MoCarty's werk ¥ 7

2 pacCARTHY'S CONTRIBUTION.

pdcoarshy indicare formallsm basad wn simiEar idaa o hat nf GHF. HIg contributians
wosn 1o many sections of computer Sc prwe, pod suggests rich inter relationshigs betwaon
<mem. His magar contrbutions wiere the farmu paricn of & st o prablems with wenich tho
pmergent theary should concert: jesnti and ™a Sevelepment of 3 sel ol matheds and
bermalisms in his initead analysis o attack those probiems,
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noncenwanhy we can classmy MOC2Mmhy's work ints shree categoniss:

A Fhe devoiopment of o mathematical IoTmaism to the teary of compEst

[Mcaga, Mossh, Mosl)

il T [}

b A preliminary theory of 2 Class o [nos-numerigal) symoobe expressioas called

S-expressicn [McEE] .

zo Apphcaton of the ermolation | The equivalence of programs, Semantic of
programming lafnguagas and procf checking [MeE2z, Mos2h, McBE, MCoEE | .

MeCarthy's majer suggestion formalism. is based on an abstracsion similar to that

underlying GRF :

U There is 4 sef F of primviive funetons, snd s sef O of strafaqes

o T few Bincfons oo of olf oRes
comgriEes sl corboutalle functions

Sush el CPF

MeCarthy suggested a prefixed & of sirategies, leaving the yser 1o define a base sei F
Aptropriate to his dista stroectures, F might be primitive function of GRF.

This wark 15 classmiad a5 a 51 Consirsction which could be summarized a5,

IF 1) 5 & et of 2eqisenice of infegrers <X, ¥y X, = & &l fs 5 Biss of
o infeger = Hcaled KL There wers Three fancyions of

CONSTRUCT | (HIEALr and FTHAIL

The whale idea 15 to handle nat jost lsle of integers, Bt lsts of lists, list of listaf Bes, ot
This poutd be fandla through the use of the functions HiX)and T{X) because they come oul

i b omore symmettieal. The netatisnod ™ DOT ™ were infradunsd with Emhumh:ing
primitives: ATOM | EQUAL  and SYMBOLIC EXPRESSION (S-pupression) which generate

SYMBOLIC FUNCTION

32, THECREM .

GQOF dos not have Ohies? Grammar (Graphics

Gravfes | Ul sieihg grammes

To prove thrs cla:m , v will ward with axample from PASCHE OOP 1o sedy if's grammas

= OBJECT [ =hawitagas | <fiokd gt | ™7

' .;.t.]gc[ T}'PE' o
capetad list > TEND

“methad list> = =method heading= | amethod hesding= "
VIRTUAL ™" | <methed heading

1
smathied feadinge %  <procedire headinn >

[l

“construction heading= |

| shuregfon heading s |

=destiriciuor headings

sprocedure heading> = PROGEDURE <identlier= -

identifier s cefined as in PASCAL -



TO gEnErdige e granmmar of WIS AETMpHE SUPRRER M8 S UREFEER O INg weminan e
e cobject fyper = 5, emethod list> = M, <method heading= = H: and the nan terminats
<procedure heading> = P, CIGEMuGers = |, <leters =t, <digit- =d, <procegures =r
wobjects = b cpnd> Se .

& programming statement of 81is grammer could b base = abject
procedure dump: viresl
end

This could be driven as 5 —= bfde | be

M —=H

H—P |F |jC| D

Pl

}

—st | td

(i} s#ccording to Choemisiy definition [AUT2a, AUTZh, BafB,Ohi6, Dods, GLTT, 2583 we
have successfully interpret an Object Drented Code [ O0C § into preductian rules | 2 |
e 000 —a P

fil} According to Kleane's theary (K128, KIBE], # would be vaRy clear 6 map P e TG

e P—=TCG and TO —= F& [Ba83,Br77. Gods).
[11} Therafere, sur proguchons P could be represertad as FA

3, CLAMS,

Ag we showy that an DOF has 3 string representation theerem 1), this legically means

that ve Q0P i within the limitathen of the classical theory of computaton. This could be
Interpreted as |

" OO0 s sigefieendy part of MeCanthy comfrbutimand Jf i behindg i@
and OO is within the dmut of classical theory of compuraiion FEM
and ERF"

‘noenseqeent we could claim that :

" W are reof aven Dasl MoCaEhy esTalf s 1o
ganarars Aow rhoory af compeser soipnoo

d, CORCLUSION

I this short paper we attemated to answer  one of o most significant  questions
consermning the relatlon ships bebwean the OOF | Object Vissal programming) and the
classical theory of computer ie.  MeCafthy's  wodk Thie paper  sahaws that il % quite
Tegeigle to delivar fat

T There &5 7o Qb ect Oriented PREQGRAMEING Sl rather Qbjmc!
Orerpied ME THOD or STYLE o MANNER for admirmisiralion fwo
CATIENEIoN METICES of piveis wihin the soreen matriy. The Dhjaat
Crienied lzngueges are & methosniogy or Techuigues for heading
string cod . "
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