01/03/2024

Kopta Mnvn

AMNO TIX YMOAOTIZTIKEX
ITIZ KYBEPNO-®YIIKEX
AIEPTAZIEX KAI TO loT

.........

Kleanthis Thramboulidis

Prof. of Software and System Engineering
University of Patras
https://sites.google.com/site/thramboulidiskleanthis/

Eloaywyn otov Mpoypappatiopnd — Procedural Programming

ApiBuog pe peyaluTepn
OUXVOTNTA ENQAVITNG

?
MAnBoc apiBpwv

YnoAdyioe

. EUpeon apiBuou
adbpoiopa

He peyaAUTepn
OUXVOTNTA ELPAVIONG

apIBpGV

AkoAoubig
apIBpV

ApiBuog epgavioswy

= [1a NoAAG Xpovia, o unoAoyIoTH¢ XPNOIKoNoINdnKe yia uonoinan unoAoyioTikwy SiEpyaciwv. Mia TETola
dlepyaoia OéxeTal wg €icodo dedopéva Kal £xel WG EE0d0 NAnpogopia n onoia dIAUOPPWVETAl ano T
dlepyaacia, pe Baon Tnv €i0od0 Nou auTr) JEXTNKE.

= Ta TeAeuTaia xpovia UNOAOYIOTIKEC HOVADEC EVOWUATWONKAV O (PUCIKA CUOTAUATA HE
oTOXO0 va ENITPEYOUV HIa Mo anodoTIKA NapakoAoudnaon aAAa kal EAEYX0 ToU PpUOIKOU
OUOTAKATOC. AUTO WETATPENEI TA (PUOIKA CUCTHATA NOU UAOMOIOUV (PUCIKEC
dlEpyaciac o KUBEPVOPUOIKG CUCTAHATA, TA OMoid NpayuaTonolouv
KUBEPVOPUOIKEC DIEPYATIEC.
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Avtikelpevootpednc Mpoypappatiopnods — Object-Oriented Programming

RPMEe™® f RPN Calculator [ EEMEwressions |
ue

= H avTIKEIyevoOoTpEPNC NPOCEYYION avanapioTa To NPOYPAUHA WG
QVTIKEIMEVO.
= To avTikeigevo uAonolei dIEPYATieS TIG OMNOIEC NPOCPEPEI WG

UNNPECIEG.
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= NonTikO HOVTEAO AVTIKEIHEVOOTPEPOUG
MpoypappaTtiopot (OOP Conceptual model)
= AVTIKEIPEVO TO BaaikO OOUIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadsiypya Tng ZToifag
= H kAaon Stack

= 2TIYMIOTUNG TNG Stack
= Afionoinon Tng Stack peoa anod To Bluel
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= "MNa Tnv avrigeTwnion TN noAunAokoTnTac (complexity) Twv ocuoTnUATWV
MouU avanTUCCOoUE, MOANG EXOUHE va 318axBoUHE ano Tov TpOrno pe
TOV OrO0IO €ival OPYAvVWHEVO

= TO oUMNAv aAAd Kkai
= 0 (PUOIKOG KOOHOG NOU Hag nepiBAAeL.”
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= Aivel TIG BAOIKEG EVVOIEC TOU
AvTikeIyevooTpePOUG MapadeiypaTog
avanTu&ng ouoTAKATOC

= Eival ave€aptnTo nepiBalovrog uAonoinang

= Anotekei Tnv Baon yia Tnv o€ Badog
KATavonaon ToU avTIKEIHEVOOTPEPOUG
napadeiyuaTog NpoypaypaTiopou

Teaching Object-Oriented Programming
A Constructivism-Based Approach
http://seg.ceid.upatras.gr/OOCourse/
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= NonTIkO HOVTEAO AVTIKEINEVOOTPEPOUG
MpoypappaTiopou (OOP Conceptual model)
= AVTIKEIHEVO TO BAOCIKO SOMIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadeiypa Tng ZToiBag
= H kAdon Stack
= 2TIYMIOTUNA TNG Stack
= Afionoinon Tng Stack péoa ano To Bluel
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= AVTIKEIiPEVO
» ariapTiCouV ToV QPUOIKO KOOLO
» alMnAerdpouv peraéu Touc

= LIOPOUV va BewpnBouv
arioteAoveva aro dAda eni pepouc
alnAermdpovra avTikeiueva.

HIOPEI EUKOAA va avTIUETWNIOEI LIE TOV IOI0 TPOIo
KaI Ta ouoTIjuara AoyIouIKoU oU avanTuooeEl.

EO avlpwnog sfoikeIwpevos pe Tnv Bswpnon aurli]

Teaching Object-Oriented Programming
A Constructivism-Based Approach
http://seg.ceid.upatras.gr/O0Course/
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I6v Nartpiou naTpik
Iov XAwpiou

KAAMIN ZANTOYIT2

Bear

. XprioTog
MeAaTng KooTag

To 31k0 HOoU KAQMN OAVTOUITG

To 31k0 0oU KAQUN OAVTOUITG

Psila Alonia

Goody’s YnaAAnAog
Square Nikog
Goody'’s
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= [0 KGOE AVTIKEIMEVO TOU (PUCIKOU KOOHOU [UMNApPXEI

N MNopoUWE va opicoule, pid apnenHEvN €vvoid nou

nepIypagel:

= AQEVOC JEV TOV TPOMO HE TOV OMOIO TO AVTIKEIKEVO
EMNIKOIVWVEI JE TO/MEPIBAAAOV TOU,

= AQETEPOU OE TG NWC AUTO €ival OpYavWHPEVO ECWTEPIKA.

KAdo (class)

otryutotuno (instance)
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Avtikeipevo (Object)

= An object has = An object is characterized by
= state (karaoraon), = a number of operations and
behavi ] = a state which remembers the effect of
= DE€NavVIOr (cupnepipopd), and these operations [Ivar Jacobson]
= identity (raurérnra). = MNpoodeTa
[G. Booch] . XCIpCIKTr]'pi(ETCII ano unnpsoie'q nou
NPOCPEPEI KAl NOU anaiTei anod Ta aAka

avTIKEIPEVa
\ = 'EXEI neplopIoEVN 0paTOTNTA ANO Kal NPog
h

Avalitnoe Ta
XAPAKTNPIOTIKA auTd OTd
avTIKeiPeva:

¢ Olga Square Goody's

aAAa avTikeipeva

. oroiBa e REN = Mnopei va stpnesi !::iTE ano Tnv'n)\supd
apiBounxavng. NG 5I€I‘ICI(|)I’]Q EITE ano Tnv I'I)\EUpCI ™G
uAonoinong
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Avayvwplotika (ldentifiers) avtikelnevwy

identity
= GOODY's EVVOIEG
= KAAMI ZANTOYITZ
= ®oITnTNG

Objects
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Identity ?

~
~o

~~ < _ _Mmicrowave oven

~

= EvOuAakwon (Encapsulation)

= the action of enclosing something in or as if in a capsule.

© 2023 KAedvBng Opaumoulidng AVTIKELEVOOTPEDNG Mpoypaupatiopds - Bagikég vvoleg

implementationj interface J Behavior ?

State ?

Awadaveia 13

= NonTIKO HOVTEAO AVTIKEINEVOOTPEPOUG
Mpoypappatiopou (OOP Conceptual model)
= AVTIKEIHEVO TO BACIKO SOMIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadsiypya Tng ZToifag
= H kAaon Stack
= 2TIYMIOTUNG TNG Stack
= Afionoinon Tng Stack peoa anod To Bluel
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= Ta avTikeigeva nou anapTidouv To
oUoTnNUa pag
= collaborate to provide the

environment with the required services
or to respond to accepted messages

= To ZUOTNHA WG oUVABPOICT) AVTIKEIHEVWV
= [olog ival 0 ZTOX0C Hag;

= 'Exoupe oTOXO0; ‘
= [10IEG O apPOBIOTNTEG YAG OTNV ENITEVEN TOU; _Q
= 'Exoupe oMol TIG idIEG appodIOTNTEG; S—

= Class-Responsibility-Collaboration (CRC)

© 2023 KAedvBng Opaumoulidng AVTIKELEVOOTPEDNG Mpoypaupatiopds - Bagikég vvoleg Awadaveia 15

= H anooToAn pnvopaTog anoTeAsi To Baciko PNXaviopo nNavw oTov
ornoio BacileTal n ouUvEPYAoia TWV AVTIKEIMEVWV.

= Tponol avraAAaync pNVUPATWV

= To NAUVTAPIO MIATWV anooTéAAEl TO PRVUMA “OeAw vepd” aTO
aVvTIKEIYEVO Bpuaon, HE OIAPOPETIKO TPOMO anod OTI AMOCTEAAE
oTov Niko To prvupa “1o NAUGIHNO OAOKANPWONKE”.
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Objects provide services

= TI KAveTe OTAV BeAeTE va @aTe eva KAAMIT ZANTOYITZ;

= TI KAVETE av BEAETE va PTIAEETE €va KATACTNKA NPOXEIPOU
paynTou Goody'’s;
= ...the service is not provided by a Goody’s instance

© 2023 KAedvBng Opaumoulidng AVTIKELEVOOTPEDNG Mpoypaupatiopds - Bagikég vvoleg

Opyavwon AlaAe&ng

= NONTIKO HOVTEAO AVTIKEIHEVOOTPEPOUC
MpoypappaTiopou (OOP Conceptual model)
= AVTIKEIHEVO TO BACIKO SOMIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadslypa Tng ZToiBag
= H kAaon Stack
= 2TIYMIOTUNG TNG Stack
= Afionoinon Tng Stack peoa anod To Bluel
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’ I ’
2YXECELC LETAEU AVTLKELLEVWV
EAévn
| Nixog
Instan<‘3§ of e Fast Food Restaurant
Yréddnh < / Gen/spec
ARG Goody’s
ST
- ’Instance of
Olga Square Goody’s \
\
\
7, \
AvBpomog Psila Alonia Goody’s
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Classification (Ta&wvounon)

Classification of Animals

Warm-Blooded Cold-Blooded With Jointed Legs ~ Without Legs

the action or i
process of e g et s R0 DR e M

classifying “"@-‘J @M aﬁ, 0

somethin '
Peacock Goldfish Crocodile Cockn uch Spider PEWOIT
Whale Ladybug Millipede
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= Generalizations define generalization/specialization relationships
between Classifiers.

= Each Generalization relates a specific Classifier to a more general
Classifier.

HAekTpikn ZUOKEeUN

_—

®oUpvog MIKPOKUPATWV Wuyeio TooTiEPa

Unified Modeling Language (UML)

= The objective of UML is to provide system architects, software engineers, and software developers
with tools for analysis, design, and implementation of software-based systems as well as for
modeling business and similar processes.
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Aggregation J Toonépa
‘\
\
Goody’s I\G Kriopo
Yoyeio

= Aggregation is used to model circumstances in which one instance is used to group
together a set of instances.

= Composite aggregation is a strong form of aggregation that requires a part
object be included in at most one composite object at a time. If a composite object
is deleted, all of its part instances that are objects are deleted with it.
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Opyavwon AtaAe&nc

= NonTIKO HOVTEAO AVTIKEINEVOOTPEPOUC
Mpoypappatiopou (OOP Conceptual model)
= AVTIKEIHEVO TO BaoikO OOUIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadsiypya TnG Zroifag
= H kAdon Stack
= ZTIYHIOTUNG THG Stack
= Afonoinon Tng Stack péoa anod To Bluel
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H otolBa atnv 00 mpoocyyton

int stack[40]; Aopn dentity
int sp = 0; (structure)
' ' H évvoia SIac
void push(int v) {....} FUunEpIPOpa
int pOp(VOid) {} (behavior)
Instances

|
RRRYR R
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KAaon - Ztiypotuto - Avadopa

H évvoia
int stack[6];
intsp =0;
void push(int v) {....} ss
int pop(void) {...}
Instances
&> [ 1234 |
] 5 — 1]
— I— 17|
] [ | [ 1233 |
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[ .
EvBulakwon (Encapsulation)
Encapsulation
class ~
I ss s‘ack Methods
Interface
void push(int v)
int pop(void)
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= [Tou Ba Bpw Tnv class Stack;
= [MWC uNopw va Tnv XPnoILOonoINow;
= [ou 6a Bpw Ta oTiypioTUNa stl, st2, st3 n kanoio

OTIYMIOTUMO;

= Mw¢ pnopw va xpnoiyonoinow Ta oTIyHIoTUNa Tng

kAaonc Stack;

Xpnaoiponoinoe To Bluel o ouvduaopd pe Tnv Baaikn BiBAoBRkn Tng Java (Java API) yia Tnv
£E0IKEIWON OOU WE TIC EVVOIEC AUTEC.
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= NonTIKO HOVTEAO AVTIKEINEVOOTPEPOUG
MpoypappaTiopou (OOP Conceptual model)
= AVTIKEIPEVO TO BaaikO OOUIKO OTOIXEIO
= Object-class-instance
= Objects collaborate
= Associations
= To napadsiypya Tng Z1oipfag
= H kAaon Stack
= 2TIYMIOTUNG TNG Stack
= A&lonoinon Tng Stack péoa ano 1o Bluel
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BlueJ - Integrated Development Environment (IDE)

m—— | 4 Blue)
Lal Project  Edit
= d |
. | ew C
=
ST [WRiEompis
' = %]
5 . |
e ] Moreimages
BlueJ
Softwars 1
Bluel is an int=grated dewvslopment environment for ‘
the Java programming language, developed mainly for 1
educationsl purposes, but also suiable for smal-scale
software develepment. It runs with the help of Java L

Develooment Kit. Wikicedia
© 2023 KAedvBng Opapmoulidng

Tools View Help

= (] x

% Use the Project menu to create or open a project

AVTIKELEVOOTPEDNG Mpoypaupatiopds - Bagikég vvoleg
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Java API

= The Java APl is a
library of
prewritten
classes, that are
free to use,
included in the

Java Development

Environment
(JDK). The library
contains
components

for ...

© 2023 KAedvBng Opapmoulidng

https://docs.oracle.com/javase/8/docs/api/

v [E stack Java Platform SE &)

c =
| [ Main Courses [ Services
- java.sygr
java.text
| java.text.sp
java.time

java.time.chrono
java.time.format

| java.time.temporal

java.timezone

java.util

java.util.concurrent

X+

docs.oracle.com/javase/8/docs/apif

O HTP [ Temp O miscel [ VirtualRoom [ 1stClass

Organizms

OVERVIEW PACKAGE USE TREE DEPRECATED INDEX HELP

FRAMES NO FRAMES
DETAIL: FIELD | CONSTR | METHOD

PREV CLASS NEXT CLASS
SUMMARY: NESTED | FIELD | CONSTR | METHOD

compactl, compact2. compact3
java.util

Class Stack<E>

| ResourceBundle
ResourceBundle.Control

Scanner

ServiceLoader

SimpleTimeZone

Spliterators

Spliterators. AbstractDoubleSpliterator
Spliterators. AbstractintSpliterator
Spliterators. AbstractLongSpliterator
Spliterators. AbstractSpliterator

1 SplittableRandom

| Stack

java.lang.Object
Jjava.util. AbstractCollection<E=>
java.util AbstractList<E>
java.util. Vector<g>
java.util.Stack<E>

All iImplemented Interfaces:
Serializable, Cloneable, Iterable<E>, Collection<E>,

[3 OT Boox

List=<E=,

03 ceid

RandomAccess

AvTikelpevooTpedng Mpoypappatiopds - Baoikég évvoleg
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EA-2 Add2Numbers

Object Oriented Programming Course (ceip_nnv1ios)
Epyaotnpuakn Acknon
Npocbeon 2 apBpwy pe xpron oroifag (Add2Numbers)

1. Itéyog

Efoikeiwon pe:
s TO Bluel,
. y EAd ¥ i r - " r r
+ Tt Baowes Envoiee rou avmepsseopepe 2. TpOypoppa mpooBeong 2 aplBpwy pe xprion otoifoag (Add2Numbers)

™mv Baagikn B[B}\lnﬁﬁxn
AvanTUETe éva Npdypappa oe Java cUPpwva PE To onoio To oUoTnpa:

Npdobeon 2 apiBpmv pe Xpion oroiag L A . .

1. Ba dnuioupyei dUo oTiypéTuna Tng Double pe Sedopéveg TIHEG,
H Epyacmnpiakr Acknorn (EA) £xel wg oTOXo TNV €5
AVTIKEIMEVOOTPE@OUE NPOTEYYIONG Oy avanruln A

Eort Te KAGoNE Kt 1ou onymeTnos ko rou e 2+ B0 Brjpioupyei éva  omypétune oroifag yia anoBrikeuon apiBpwv KivTrg
TNV avanTugn npoypdupaTos. . . .
unodiaoToAng BINARG akpifeiag,

H EA Baoiletal oTig ApaotnpiéTnTeg 4.2 - 4.7 To
YnohoyiaTikée oTig Kuepuo-duaikés Alepyacies ko 3. Ba Bads Ta dUo oTrypidTuna TN Double nou £yel Gnuioupyroel oty oToifa
K. © u_nDUAiﬁr]c, ISEN _978—960-418-96_1-8, 202 ﬁ qE YI-I rlq x rlp pvn rI B '
https://sites.google.com/view/fromcomputationaltocybe 4. BU Ta ﬁvétgl Ul‘lé Tl-IV iBl:l,-
H EA nepidapBaver éva oovoho and Apaoeig nou & . .
kwdika. O1 Apaoeig auTEg eival pépog Tou Kegahaio 5. Ba I?ppll:l'l(sl TO IJBPDIUI_ID TOUC,

6. Ba Bafe To dBpoiopa oTnv oToifa,

7. Tehog Ba Byada To aBpoiopa and Trv oToifa ka1 Ba To epgavita oTov ¥proTn.
© 2023 KAedvBng Opaumoulidng AVTIKELEVOOTPEDNG Mpoypaupatiopds - Bagikég vvoleg Awgaveia 31

‘Eva cUvoAo
ano
OVTIKELpEVA
Tlou
cuvepyalovrtat
ylo va
vAomoljcouv
TIC UTNPEGLEG
IOV TO
cuoTnua
TIPETEL VAL
TIOLPEXEL.
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AvTtikelpevooTpedng Mpoypappatiopnog
(Object-Oriented Programming)
(CEID_NNY106)

H NMPOZEITIZH LEGO
Next Week

Kopta Nnyn

A0 Tz YnoAOETIKEX Mua eroaywyn otig Baoikég évvoleg

revmpaedsb ™G avantuéng npoypappatog te

Baon To AVTIKELUEVOOTPEDEC

AP ASEY A TIPOYPOUUATIOUOU

: S XPNOLLOTOLWVTOC TNV TIPOCEYYLON
E - Lego.
= A :

Kleanthis Thramboulidis

Prof. of Software and System Engineenng
University of Patras
-//sites. poogle com/site/thramboulidiskleanthis/
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