OOBbEKTHO-OPUEHTUPOBAHHOE
nporpamMMmpoBaHmne

V1. BO3HMKHOBEHME MOHATUA “0OBLEKT”
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UT0o 3HAUUT “06BLEKTHO-OPUEHTUPOBAHHLIN?

e MVHKancynaymg
e NONMMOpPPU3M
e HacnegoBaHue
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“A language 1s considered object-based 1f 1t directly supports
data abstraction and classes. An object-oriented language 1s
one that 1s object-based but also provides support for
inheritance and polymorphism.”

G. Booch et al.

“Object-Oriented Analysis, Design and Implementation”

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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OTKyaa ecTb nownu “o0beKkTbl”

« AnaH Keun B 1967 rogy pabotaet Hag cuctemon FLEX
o KOMMUIINPYEMbIN A3blK NPpOrpaMmMmnpoBaHus
o nopg snuaHnem Algol 60, Simula 67, Sketchpad
e ‘MpoLEeCcCOo-OpUEHTUPOBAHHBIN® NOOX0L4,
o ©GasoBasi UCNonHsLWasa CyWHOCTbL — “‘OnMcaHue npouecca”
o CO30aeT N nogaepXmBaeT onepauun Hag CErMeHTamMn JaHHbIX B

MNamM4aTin
o onepaunn AoJUKHbI noagep>xXmBatb Nnaparijies/ibHoe UCIMNOoJIHEHNE

e HeobXoAMMOCTb B MNOAAEPXKKE S3bIKOM PEKYPCUBHbLIX BbI30BOB,
“coObITU” U T.M.

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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OOBbeKT — 370 ...

ONMcaHne BbIYUCIIUTENBHOIO Mnpouecca N ceMencTBa
NnpoueccoB, KOTOPOE CKpbiBaeT CBOW [AaHHble OT
BHELLIHEN Ccpeabl U MOXET paboTaTb HE3aBMCUMO OT ApPYrmnx
OObEeKTOB, B3aUMOAENCTBYSS C HMMM C  MOMOLLBIO
COOOLWEeHNNn, OTrnpaBneHHbIX  COrMNacHO  KakoOMy-TO
NpPOTOKOnNy

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Sketchpad — a man-machine graphical communication system

https://www.youtube.com/watch?v=5RyU50gbvzQ

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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OCHOBHbI€ BO3MOXXHOCTU CUCTEMBbI

Master drawing — eaunHbIN YepTexX purypbl, KOTOPbIM NCMNOSb3YeTCA A1 CO34aHUA KoMK, npu
9TOM M3MeHeHMne “mMacTepa” oTpaxaeTcHd Ha KOMUsX.

AK3eMNNAp — peKkypcuMBHaAa CTPYKTypa AaHHbIX — BEKTOp, obnajatowas Tonosiorm4yeckummn
CBOMCTBaMMN, KOTOpasi MOXET CoAepXaTb ApYyrne aK3eMnsisipbl; UCNOMNb3YETCA AN OTODpaXKeHUs
douryp yepTtexa.

AToMapHble orpaHu4yeHust — 6asoBble OTHOWEHUS Mexay durypammn (Hanp., TpeboBaHue
YTOObI LUECTUYIONbHUK BNUCHIBANCS B KPYr), KOTOPblE HacaXgarTCcd CUCTEMON aBTOMaTUYECKM.

HacnepoBaHue — BO3MOXHOCTb XpaHUTb MHGOpMaumio o dourypax B “nepapxusix’, BEPLUMHON
KOTOpbIX sBrisieTca “0600LeHHasn CTpyKTypa AaHHbIX .

O6o6LWeHHble onepaunum — 4YacTu CUCTEMbI, OTBEYaloLLMe 3a NoBedeHne BCEX CYLLHOCTEN Ha
9KpaHe, He3aBUCUMO OT UX “Tmna’.

https://www.cl.cam.ac.uk/techreports/UCAM-CL-TR-574 .pdf

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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KEY OR HEN FORWARD DIRECTION
[ 0000 ——
AAAA |, BBBB CCCC\
EHICKEN / %HICKEN CHICKEN
8B {, DDDD AAAA ¥ \ CCCCM AAAA DDDD DDDD CC[CC BBBB
PUT \IN LAST

CHICKEN
l
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24 | 4 VARIABLES

-2 | 0000

TYPEWRITER CODE NAME

SUBROUT INE ENTRY

FIT SCOPE AROUND IT

APPLY TRANSFORMAT ION

24.16. .

NORMAL PICTURE KIND

FOUR COMPONENTS
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CBasb Sketchpad ¢ OOI

o [loHaTme “knacca” n “ak3emnnspa’ (ocHoBaHbl Ha Gase “nnekcoB” B Algol
68; HanpsaAMy0 NOBNUSAN Ha NOSABNEHNE KITacCOB N OOBLEKTOB B S3blKax
SIMULA n Smalltalk)

o KoHuenuua Dynabook (Ha puc.) 6bina
ocHoBaHa Ha Sketchpad (peanusoBaHa B
Smalltalk)

o [loHATME “abcTpakTHOro TMna AaHHbIX”
(MPOHKUKNO B cUcTeEMY Yeped paboTbl Y. Xoapa,
no4Ttn ogHoBpemeHHo ¢ SIMULA, a oTTyga — B
C++)

e PaHHAA peanunsaumna cBA3HOro crnvcka gng
aBTOMaTUYECKOMN OUYUCTKN NaMsATU

~ STYLUS

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Simula

cnmMmynaumm, ocCHoBaHHbIE HA COOBbITUSAX (event-based)

cobbITUA obpabaTbiBatoTCs B “ovepenax”
O HOBble CODbITUS NONagaoT B ovepeab
o nepBoe cobbiTne obpabaTbiBaeTcAa (CMMYNMPyeETCS)
O BCe CObbITUA, CFEHEPUPOBAHHbLIE 3TOW CUMYISILMEN, NOMELLAOTCA B KOHEL,
ovyepeau
@) LUKIT nNpoaoJiKaeTcd A0 TeX Nop, NOKa ovepelb HE OnyCcrteeT
ovyepean AomMKHbl ObITb 0000LWEeHHbIMU CTPYKTYPaMm OaHHbIX

naoes “rnpouecca’;: Knaccbl, CChINIKM U cONporpammbl (coroutines)

https://www.cs.tufts.edu/comp/150FP/archive/kristen-nygaard/hopl-simula.pdf

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Simula
Q := make_queue(first _event);
repeat

remove next event e from Q

simulate event e

place all events generated by e on Q
until Q is empty

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Simula
Otnnuma ot ALGOL 60:;

+ KIlaccbl U CCbIJIKW, HAacnegoBaHue

+ nepenada apryMmeHToB MO CCblIfike

+ BBOA4/BbIBOA AaHHLIX (char, text)

+ conporpamMmbl (aCMHXPOHHOE NpPorpaMmmMupoBaHme)

- NapamMeTpbl Mo YMOYaHMIO NepegarTcst N0 3HAaYEHUIO
- CTaTU4YecKmne nepemMeHHble

- CTPOKM (B nosib3y Tuna text)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Simula

Knacc — npoueaoypa w3 CTPyKTypbl AaHHbIX, BKMOYawwen B cebs
NHOPMAaLMIO O BbI30BE MpoLeaypbl HA CTeEKE BMECTE C BO3BpalLLaeMbIM
3Ha4YeHneM, C BO3MOXHOCTbIO XpaHEHUA YyKasaTend Ha KOHKPETHYIO

CTPYKTYPY.

OOBEeKT — cama CTpPYKTypa [AaHHbIX — 3K3eMNNAp Knacca, XpaHsuias
yKasaTenu Ha Kog npoueayp n Bce HeobxoauMble Ans 3TOro riokarnbHble
nepeMeHHble, Takum obpas3oM onpeaenss 3aMmbiKaHue*.

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Simula
“We needed subclasses of processes with actions, not only of pure data records.”

K. Nygaard

class Point; real x, y;
begin
boolean procedure equals(p); ref(Point) p;
if p =/= none then
equals := abs(x - p.x) + abs(y - p.y) < 0.00001;
real procedure distance(p); ref(Point) p;
if p == none then error
else distance := sqgrt((x - p.x)**2 + (y - p.y)**2);
end

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Kak aTo moxeTt Bbirmaaetb B C

struct Point {
double x, y;
bool (*equals)(struct Point *this, struct Point *p);
double (*distance)(struct Point *this, struct Point *p);

}s

bool procedure_equals(struct Point *this, struct Point *p) {
if (p != NULL) {
return (fabs(this->x - p->x) + fabs(this->y - p->y)) < 0.00001;
}

return false;

}

double procedure_distance(struct Point *this, struct Point *p) {
assert(p != NULL);
return sqrt(pow(this->x - p->x, 2) + pow(this->y - p->y, 2));

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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Smalltalk

“What I got from Simula was that you could now replace bindings and
assignment with goals. The last thing you wanted any programmer to
do is mess with internal state even if presented figuratively. Instead,
the objects should be presented as sites of higher level behaviors more
appropriate for use as dynamic components.”

A. Kay

https://dl.acm.org/doi/pdf/10.1145/234286.1057828

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md


https://dl.acm.org/doi/pdf/10.1145/234286.1057828

Object-oriented programming VI. Objects 18 /28

Smalltalk

Bce aBnsaeTca o6beKkToMm, Aaxe Knacchl 1 “nutepans!’.

; ’
' “ ok
b
L 2
£

CLASS CLASS CLASS OBJEZ:I

E
,l’l
[ CLASS Nwaesjl
.-"jjf %'?
am’ 4om

CLASS FLOAT CLASS INTEGER
| | ! I

3 4
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Smalltalk

5 mod 3

«fmod » (1" SELF - (@ b ¢ :)*SELF/b)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md



Object-oriented programming

Smalltalk

5 (mod 3)
OOBbEeKT coobLueHne
ans oobekTa
mod 3
06136(v cooOLleHne
nns oobekTa
3
T

00BbEKT

«fmod » ((@b ¢ :.) is number » (% SELF - b * SELF / b)
error @°('non-numeric operand’))

UTM, FCIM, POO 21.6, Branzan Leon © 2024
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Smalltalk

to if exp
((@exp ¢ :) » (%4 then » (G exp « :. <felse » (8. exp) exp)
error @(no then ))
«f then » (8. <felse » (G exp ¢ :) false)
error G(no then)) !

GPval ¢ if a ) 10 then 4 else (if a ¢ 10 then (-4) else 0)}

to while Cond Exp
(@ Cond « 8.
<f do.
GPExp ¢ 8.

repeat (apply Boolean to Cond » (Exp eval) done) )}

@"str « stream] _
while (kbck and ((@°t « kbd) * 13))
do (str « t)!

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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Smalltalk

CTpyKTypa Knacca:

BPEMEHHbIE
NnepemMeHHble

nepemMeHHble nepemMeHHble
aK3emnnspa Knacca

\ /

to link ‘a | h't | helpprint mailbox
Tabnuua
o, ——— ( S+ 5 (1 link SELF : )
coobLeHuns

«fhead » (T (¢ » (G°he:.) h))
Ftail > (T (Fe > ( Gte:) t))

UTM, FCIM, POO 21.6, Branzan Leon © 2024
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Smalltalk

CTpykTypa knacca True:

to True | truthValue |
(
@ifTrue => (trueBlock (ifFalse (falseBlock (~trueBlock value))))!
@ifFalse => (falseBlock (ifTrue (trueBlock (~trueBlock value))))!
@ifTrue => (trueBlock (~trueBlock value))!
@ifFalse => (falseBlock (”~nil))!
@not => (~false)!
@& :aBoolean => (”~aBoolean)!
@| :aBoolean => (~true)!
@eqv :aBoolean => (”~aBoolean)!
@xor :aBoolean => (”~aBoolean not)!
@and :aBlock => (”aBlock value)!
@or :aBlock => (~true)!
@printOn :aStream => (aStream nextPutAll :'true')!
)!

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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UT0o 3HAUUT “06BLEKTHO-OPUEHTUPOBAHHLIN?

HmHEREYRARMA (abcTpakTHbie TUMbl JaHHbIX)
o FAOFAMOPEPH3IM (anrebpanyeckoe CBONCTBO CUCTEMBI TUMOB)

o HaCRAEeAOBaHME (He Bce "O0"-A3bIkM peanna3yroT HacrnegoBaHme)
e Jernerauma? (forwarding, aenermposaHve coobLLEeHU APYTMM 06bekTam)

e BUpPTYyanbHble PYHKUNKN (dynamic look-up)
o 0006LIeHNE (abCTpaKUMSA) (ckpbiTas peanusaLms, OTKPbITbIA UHTEPMENC)
e NOOAMEHA TUNOB (subtyping)

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@jiis.utm.md
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UT0o 3HAUUT “06BLEKTHO-OPUEHTUPOBAHHLIN?

“Can you define a new kind of integer, put your new integers into
rectangles, ask the system to blacken a rectangle, and have
everything work?”

D. Ingalls

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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UT0o 3HAUUT “06BLEKTHO-OPUEHTUPOBAHHLIN?

“Can you define a new kind of integer, put your new integers into
rectangles, ask the system to blacken a rectangle, and have
everything work?”

D. Ingalls

“A Lisp programmer knows the value of everything, but the cost of
nothing.”

A. Perlis

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md



Object-oriented programming VI. Objects 27 | 28

UT0o 3HAUUT “06BLEKTHO-OPUEHTUPOBAHHLIN?

“OO0P to me means only messaging, local retention and protection
and hiding of state-process, and extreme late-binding of all things.
It can be done in Smalltalk and in LISP. There are possibly other
systems in which this is possible, but I'm not aware of them.”

A. Kay

http://userpage.fu-berlin.de/~ram/pub/pub {f47ht81Ht/doc kay oop en

UTM, FCIM, POO 21.6, Branzan Leon © 2024 leon.brinzan@iis.utm.md
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https://www.voutube.com/watch?v=0WYqgKc00J8s
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