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Programming Paradigms

e Non-structured Programming

o §uL6 branching waz goto ag19d1e
o augnalvinizlaalufuyivialadlalulde

o TayafludnfiaNugiuiviiun

“Spaghetti Code!” :
D
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Programming Paradigms

e Structured Programming

o Edgster W. Dijkstra: “Go To Statement Considered Harmful”
(CACM)
o 1AANYINIIUIINUUSINNI, LNIILALIBaANIIALD

o LA89MSLT goto
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sequence

if-then-else
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while-do




Programming Paradigms

[ Leeer] ]

e Procedural Programming

o WaI191Nn Structured Programming

o utlanszuawM I dugIw 9 dwsuisenld
138N procedure

o HAIURANNBINWTINNA LA LR9

Teazidualu procedure [ Jrecs] |

o top-down design %30 stepwise refinement
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Programming Paradigms

e Modular Programming
o uthldsunsuaanifuniiades 9 ewiunaie 9 158041 module
%38 package
o module = N§uua3 procedure AH1uAUIIMAIART 9
o module WaN3RTEAINAW FauTiniuimdunasSilafifvua

ffffff Search %””7
1 1 y
User Interface \ Database
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Programming Paradigms

o Object-Oriented Programming
o wislysunsusaniduiag (object) 619 9
o JaquanzTuiinidayauas method (procedure) li¥i3anld

— vhfanssuas 9 laasuludates
- aseiagludinade

ﬁ D Atrnbutes

. messages mwmmqw
ST
Methods:
"lﬂ'mmm
- DUy
- §pdne
&

- LlREUN
- Lidﬂ'}’]NLS’J
- 8aauE
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Programming Paradigms

Car
color
model
maxSpeed

RemoteControl | | forward()
start() backward()
turnLeft()

turnRight()
speedUp()

speedDown()
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Procedural vs. Object-Oriented Programming

e Procedural Programming

AUANTEUIBNITINIUANDINIT

=

2 o o A A A, 2, &
E’anuﬂﬂ[ﬂ5\76757\77/3%/@“6’939@?7@57’/1/74 @'@LWBW'N’]%ZW@”N?@

1 1

o Object-Oriented Programming

MMuAIngNaaInIs
rInua operation 679 9 Y8IINQUAASTH
\TaNGaINGeN 9 491938
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Procedural vs. Object-Oriented Programming

o laveasalusunsu
o Procedural:

o data structure LLaz procedure WHNAINNH
o M procedure a1W130LdTe data ldvnBuniaglu scope

o Object-Oriented:
o data uaz procedure gnaaTINAuduian o
o data gnnulilalhdndslélasassanuandan

o WafinsAanuias data structure
o Procedural:
o @uufvn procedure il data structure
o Object-Oriented:
o uftawrzmelufoufidon Idasmdulinseny
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ANNT LT UYaI YO WIS

s £ s .
° mmmwnamaamﬁrym (problem domain) L83
(requirements, usability, performance, cost, reliability)

ANNTUTUYDINITIANITITHNAIU
(Vw1 vasTaneinas, n1sdessluiin, n133nM design)

anududanamnanuianguuaslaniglonssy
(BaWsiISaIWITOF T agent #3a object 6119 9 leila/Firiagruuy)

o ANMVTUTAUVBINITALN
(nadilaimada, human error, msununvilfiAanlna)

inWany uuIAA OOP 10 / 23
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a A 6 o U U U [ 1 a
o 303N anwdmwsnyhanuidilatayanwion 9 Auldlaiifin 7
(+2) g9
¥ a =) [ A" 1
o sNaINUES T TzIIm 5 Fnfilunissudayatulng

Y A A A o o
— 171609913 IDINDUTRITA NN DT !
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Object-Oriented Programming Terminology

8aUL9ns (Object)

WNTITNUNULIIFIIU problem domain 138l implementation
Feszuususaiudoyavaddou g uazaunsalanaunudous 9 la

Aa1d (Class)
° o 6 & a 6 A o (g v 6
AUTILIUANHIASVDIDDULING L WANNLUIFIRIURINIDOULING

Object = Class Instance
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Object-Oriented Programming Concepts

e Abstraction
e Encapsulation
e Inheritance

e Polymorphism
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Abstraction

= ;ﬂl 1 tdl v [ (=
ﬂ']iazLaEl‘i']EJQZLail@Yle&lLﬂﬂﬁﬂladﬂﬂtﬂﬂﬂuﬂﬂﬁ‘ﬂﬂﬂu
A 1 v 1 A 4 ¥ v & A
L‘Wﬂ&!\‘lL%HLQW']&E‘T’)WYILﬂEl’)‘IJE]GI‘ViL@I&I'YI

PLEANE
o flilnsdnrilafio$isInsean/suas laglidniudasinalnaislu
v o svad 4 a ¢ to & ¥ ¥

o fausnsuaIsiasuiad laglidniudasinalnaslu

a

o Slunaanlnia
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Abstraction

Abstraction tJuuwadanaly:
a a
o Procedural: aziagngasiagd@vad procedure VuetIgn

o Object-Oriented: L1414 data abstraction

NIt MuaTiauaITayan1un1Itvue operation 619 g NYhiudaya
wiaun 9 lasdiSanladdwastayadinansuisnsmuazilfonulas
@i operation aHLYINTI
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Abstraction

e Data Type = Attributes + Operations

Car
color
model
maxSpeed

forward()
backward()
turnLeft()
turnRight()
speedUp()
speedDown()
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Encapsulation

Encapsulation (Information hiding)

A A A o v X v
nsaanuuulisunsulagsinrsniieTasnwliaau i
daunuaziduavasudazadnisznaulinnelu
uaztdalmSunlduim interface ARKALYINL

e RHRNE
<3 1 a) A A 1 1A ] &
o IC tivvaslilunaas Wagabandaiands 9 awglatrin
o sa3le WatesFouuazulIue 9 i

o 1A309La% MP3 (Wazas USB dmiudisloudays uazjunairimin
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Encapsulation

public method

public method

private method «— - - — - - - = public method

-

private method <+ — — — o public method

HR:

o FMNAVaLLUAVBINUUININ1TIUABWIURY requirement

o AANITAITIVITTUINFIUGN 9

v a Y A o
o LLEUNH Liﬂﬂ-l}ﬂ%ﬂﬁﬂ"l‘maﬂﬁnﬂﬂ%
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Inheritance

AR NNNTIALIRINAAMEAUTERIIAAFAS 9
Tasdas1auruuaInaIzlwaa1an2 lUuazaa1aanty

. 1 cll L2 Qs = g; P=|
o implement #UALEIINNULALIATILAET — b base class
A & A A [y [y .
o datduidunsdaniziinlaaindainis — 1w derived class

o WUAMAUTUIDIAMUFNRUTUDY “is-a” AR18aUNINIDIN
(taxonomy)
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Inheritance

@28¢19 inheritance

] ScrolledBox \

e

TextEntry

WA

A v ¥ A Ao o o
o NI aulaatFaulugaNdadlrirunn

o dalduiANaaalndldazaIn

ListBox

o JuLnSasfiad w3y polymorphism (f93znanaaty)
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Polymorphism

M3iMua operation AingdnssulananrasaunIdaNIZa1s 9
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Polymorphism

o IINANYINSA polys (many, much) + morphe (form, shape)

rivina operation 3N 111w base class

fvnang@nssugluuuawizly derived class

= =

o {13un 138N operation 117 L1/#uH base class

— wa@nssuduldain derived class UasaauLINAn 9
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Polymorphism

@18819 polymorphism

Shape
draw()
Circle Rectangle Star
draw() draw() draw()

Ha:
o abstract MInszviluszauun asazidaluszausi
a a | | ' 5 Y %
o tRang@nyInlng 9 ldadrdiangu lavlddaunlulaaszauun

o [Waunwananiseanuuunagaluansme framework Goiflulaaszey
A = Y o v A %y A .
uu (wnunazduldaszauarliisonltmiian library)
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