DpovTiotnplo JAVA

Abstract classes, Interfaces



Tt Ba culnTnoouE oNueEpQ

* ApalpEoelc otn Java
* Abstract peBodol ko abstract KAaoelc
* Interfaces (=6lacuvvdeocelc, dtenadec)
* MNapadelypata KwoLK



AdnpnueveC pebodol

*>Tn Java unopoU e va ONAwWooUuE EVA AVTLIKELLEVO
pr'LQ va To opiaouue (kataokevaooue).
Person p;
* Avaloya, purnopou e va dnAwoouvue pa peBodo,
XWPLC va TNV opiooULE:
public abstract void draw(int size);
* YILAPpXEL N uTtoypadn Kal 0 ETILOTPEDOLLEVOC TUTIOC AAAQ
AeineL to cwpa ( n vAomoinon) tng pebodou

* Mo pEBodoc rou £xel ONAwBel aAAa dev €)el
opLotel ovopadletal abstract method



Adnpnuévec kKAaoeLg 1/2

e Ortotadnrnote kKAaon mepthapavel pa adpnpnuevn
neBodo sival kat avtn abnpnuevn (abstract class)

* MMpemel va opiloupe TNV KAaon pe to keyword

abstract
* Mia adnpnievn KAAON lval NULTEANG

* Tnc Aellmouv KAToLa Ao Ta CWHATA TwV HEBOdwV TTou
TIEPLEXEL

* AE UTTOPOUE VAL ONLOUPYNCOUE OTLYULOTUTIO
(avtikeipeva) amo apnpnNUEVEC KAAOELC



AdnpnuUEVEC KAAOELC 2/2

* MmtopoU e va kavoupe extend (dnA. va oplooupe
UTTOKAQOELC) o€ pLa abstract class

* AV n UMoKAAon opilel To cWHO OAWV TWV apnNPNUEVWV
HEBOSWV Mou KAnpovounoe, eivat «nARpne» (concrete)
KOlL LTTOPEL VOL TOLPAYEL AVTLKELEVA

e Av OXI, tote kat n umokAdaon Ba npemnel va SNAWOeL w¢
apnpnuevn (abstract)

* MmtopoU e va oplooupe pla kKAaon we abstract
QAKOMA KL Qv OV TTEPLEYEL Katola abstract pedodo

* Etol epmobi{oupE TN dnULovpYLa AVTLKELUEVWV ATIO TNV
KAQon auTn



[atl xpelalopaote abstract classes?

* Eotw OtL B€Aoupe va SNULOUPYACOUE pLa KAAON , LE
UTTOKAQLOELC TLC , , , , KTA.

e Kait 6& B€Aoupe va emtpenetal n SnULovpyla aAVTKELLEVWV
turnovu Shape
* EXEL VONUO VO UTLAPYXOUV LOVO OVTLKELEVO CUYKEPLUEVWV OXNUATWVY

* Avn elva abstract, 6& pmopel va dnulouvpynBet Eva
QVTLKELIEVO

* Mmopel Opwce va dnuovpynBel Eva avtikeipevo , N )
KTA.

* OL abstract kKAdoeLg eival KAAEC yLaL vaL 0pillouV LLLaL YEVLKN
KatnyopLla Ttou TEPLEXEL CUYKEKPLLEVEC UTTOKAAOELC.



MNapadelypa abstract class

e Ag umopoUE va ONULOUPYIOOULE QVTLKELMEVA TNC KAAONC
Animal

* Oroladnmote un apnpnUevn vrtokAdon tng Animal mpemnet
Vol TIALPEXEL UAOTIOLNOELC TwV HEBOSwV KOl



[Latl urtapyouv abstract methods?

*Eotw n un adnpnuevn kKAaon

*H OEV TIPETIEL VA EXEL TN PEBODOO
* KaBe umtokAdon TN MPETEL VA £XEL HEBODOO method
* Twpa ac UTTOBECOUE OTL EXOUUE pLa PeTaBANTA Tou

TOLLPVEL OOV TLUN OVTIKELMEVO TUTIOU Shape Kal OTL TIEPLEXEL
KATIOLO QVTLKE(MEVO UTTOKAAONC TNGS Shape (1.X. TNS KAAoNg
), 6nA.
e Shape figure = new Star();

* Av ypaloupe , Ba tpokAnBeL syntax error emeldn o
compiler 6& pmopei va yvwpilel Tt eidouc tiun 6a 0Bl otnv petaBAnti

* Mua kKAaon yvwpilel Tnv superclass otnv omoia avikel aAAa dev
YVWPLIEL TIC UTTOKAQLOELG TNG



[Loti untapyouv abstract methods?

* A\von: Opiloupe otnv Ula abstract pebobdo
* Twpa n glval abstract, kot 8¢ propel va mapdyet avtkeipeva
* H petafAnth O€ UTTOPEL VA TTEPIEXEL AVTIKEIPEVO TNG
ylati eivat aduvato va dnploupynOei TETOLO AVTIKEIPEVO

e OTOLOONATIOTE AVTLKELMEVO (OTIWCE Eval AVTLKELUEVO TNG KAAONC )
TIOU OVIKEL OE UTIOKAQON TNG Oa dwabetel pua pebodo

* O compiler tng Java pumopei va eivat olyoupog otL n KARon
Ba eival o kAOe mepimTwon VOULUN Ko Sev mapayel
syntax error



To mpoPAnua rou neplypadape

NoOuLpo adou €va avtikeipevo Star eivat kal avtikeipevo Shape

* MpokaAeital syntax error, ylati €va avtikeipevo LUTTOPEL vaL NV €XEL
HnEbobo

* Remember: A class knows its superclass, but not its subclasses



Mua AUon

abstract class Shape {
abstract void draw();

}

class Star extends Shape {
void draw() { ... }

}

class Circle extends Shape {
void draw() { ... }

}

Shape someShape = new Star();
* NOuLpo eneldn Eva avtikeipevo Star eival kat avtikeipevo Shape
* Opwg twpa to Shape someShape = new Shape(); dev emrTpemeTal

someShape.draw();

* NOULUO, yLaTL KABE OTIYULOTUTIO TTOU UTTOPEL va TtapaxOeil Ba £XEL UTIOXPEWTLKA
la péBodo draw()



Ac doupe eva al\o apadeLypa

* Eotw OTL BEAOUE VA LLOVTEAOTIOL)OOUUE OE £val CUOTN O TLC OVTOTNTEC
TIPOTITUXLALKOC pottntnC (Student), petamtuylokoc (PostGraduate) kot
Stdaktopkoc poitntnc (PhDStudent)

PhDStudent
-thesis
Student
+printinfo()
-name
-GPA
+getName() PostGraduate
+printinfo() -supervisor
+printinfo()

* Av tpEmel va aAAdoupe tn oxedlaon wote HOVO O TIPOTITUXLOLKOG
doltntic va €xeL GPA (grade point average)?



Xprjon abstract kAaong

Student

-name

+getName()
+printinfo()

University.rar

UnderGraduate

-GPA

+printinfo()

PhDStudent

-thesis

+printinfo()

PostGraduate

-supervisor

+printinfo()
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public abstract class Student { import java.util. ArrayL.ist;

private String name; public class Main {

] ] public static void main(String[] args) {
public Student(String name) {
this.name = name; } ArrayList<Student> students = new ArrayList<Student>();

public String getName() { students.add(new UnderGraduate(*'Giorgos", 7.78));
return name: students.add(new PhDStudent("'Nikos', **Spacial Data Structures'));
’ students.add(new UnderGraduate(*'Eleni*, 8.2));

}
for(Student student: students)
public abstract void printinfo(); student.printinfo();
}
}
public class UnderGraduate extends Student { public class PhDStudent extends Student {
private double GPA; private String thesis;
public UnderGraduate(String name, double gPA) { public PhDStudent(String name, String thesis) {
super(name); super(name);
GPA = gPA; this.thesis = thesis;
} }
public void printinfo() { o _
System.out.printIn(**Undergraduate Student"); public void printinfo() {
System.out.printin(**Name: ™" + getName()); System.out.printin("PhD Student™);
System.out.printin(**GPA: " + GPA); System.out.printin(**Name: ** + getName())
System.out.printin(); System.out.printIn(*"Thesis: " + thesis);
} System.out.printin();



import java.util. ArrayList;

public class Main {

public static void main(String[] args) {
ArrayList<Student> students = new ArrayL.ist<Student>();
students.add(new UnderGraduate(**Giorgos™, 7.78));
students.add(new PhDStudent(**Nikos", **Spacial Data Structures™));
students.add(new UnderGraduate(*'Eleni*’, 8.2));

for(Student student: students)
student.printinfo();

}




Interfaces (Ato.ouvdEoelc)

* Eva interface dnAwvel (mpodtaypadel) pe6odouc aAAd Sev MOPEXEL TO CWHAL
Touc (Sev Tic uAomolel)

interface

* OAec oL peBodol eival Eppeoca KOl
* Mniopoupe kat va to SnAwvoupe pntd aAAa dev uttdpyxel Adyog!

* Ae propoU e va SnNULOUPYNOOUUE QVTIKELHEVO Ao eva interface

* To elvall oav pLa toAU abstract kAdon — &&v UAOTTOLEL Kapial ATTO TLG
nebodouc tou

* Mmopel va epLexel kat otaBepec ( HLETAPANTEC). ZUVTOKTIKA ETILTPETIOVTOL
Kol LETAPANTEC aAAA cuvRBwC dev €xeL vonua va T SNAWVOUUE
(netatpEmovtal o€ static final)

http://tutorials.jenkov.com/java/interfaces.html

The Java KeyListener is notified whenever you change the state of key. It is notified against KeyEvent. Class KeyEvent.
An event which indicates that a keystroke occurred in a component.



http://tutorials.jenkov.com/java/interfaces.html

2xebiaon interfaces

* JuvnOwc xpnolpomolovpe etolpa interfaces Java mou pog TAPEXEL N
Oracle

* Y& KATIOLEC TIEPUTTWOELG UTTOPEL va XpeLlaoTEL var oxedLacoupe SLKA HOG
interfaces

* .x. 0Tav BEAoupe KAAoELS SLadopeTIKOU L60UC va EXOUV KATIOLEC KOLVEC
Sduvatotntec (Lebodouc)

* Av Bé\oupe va pmopou e va SnUoupyou e animated armelkovioeLg
OAWV TWV AVTLKELLEVWVY pLal KAAong Ba opilape eva interface:

* EtoL umopoupe va ypapoupe KwdLka tou epdavilel omolodnmote
QVTLKELLEVO KAAONG o€ €va NG EMAOYNC HaG, oA
KOAWVTOC QLUTEC TIC MEBOSOoUC

Panel is the simplest container class. A panel provides space in which an application can
attach any other component, including other panels.



YAomoinon evoc interface 1/2

* MTtopoUE VAL KAVOUE uia class, aAAd va
UAOTIOLNOOU UE (VAL KAVOUUE eva
interface

* M KAaion umopet va kavel extend povo pior aAAn
kKAaon (6nA. va elvat urmtokAdon pLac povo KAaonc),
aAAd prmopel va uhorolel ooa interfaces Beloupe

* Napadetypa:

implements



YAomoinon evoc interface 2/2

e Otav Agpe OtL pat KAaon vAorolLet ( ) Eval
interface, mpaktikad divoupe tnv umooyxeon otL Ba opioouue
(Ba vAoTtoltooupe) pEoa oTtnV KAAoN OAEC TIC LeBOdoug
riou dnAwvovtal oto interface

* [1.X.:
implements
e >tn Oon twv “..." TPEMEL VAL UTTEL O KWOLKAC TTOU UNOTIOLEL TLG
nebodoug

* 3TN OUVEXELOQ UITOPOUHE va SNULOUPYNCOUE Eval
OVTIKELLLEVO

The Java KeyListener is notified whenever you change the state of key. It is notified against KeyEvent.
Class KeyEvent. An event which indicates that a keystroke occurred in a component.



Mepkny vhomolnon evoc Interface

* MTtopoUE VoL OPLOOUE LOVO KATTOLEC ATIO TLIC LEBOSOUC eVOC
interface aAAQ OXL OAeC:
abstract implements

* AV pLa KAAon 6ev mapEXEL TLIC UAOTIOLNCELG OAWV TwV HEBOOWV
TIOU UTTOOXEONKE €ival pa aupnpnpévn kKAaon
* Apa MpEMEL va TN SnAwooupe we abstract
* MmopoUpue va emnekteilvoupe (extend) Eva interface (ko £€Tol va
Tou ntpocBecoupe pebodouc):
* interface extends



[atl xpnolpomolov e interfaces;

e Aoyoc 1: Mua kAdon pmopet va kAnpovopel povo 1 aAAn
kKAAon aAAA propet va uhomtolel oA interfaces
 EtoL n kAdon unopel va nailel dStadpopoug poloug (va uAorolLel TTOANEG
OUUTIEPLPOPEC)
e Eldwa otav uhomoloupe Applets, eival cuviBng mpaktikn pot KAdon va
vAoroLetl moAAoU¢ Stadopetikouc listeners

* NMapadelypa:

* A\oyoc¢ 2: Mmopoupe va ypapoupe pebodouc nmou
XPNOLULOTIOLOUVTOL OE TIEPLOCOTEPEG A0 Uit KAAOELG

e ATtO TN Java 8 unmopoupe va oploou e Kat uAomoinon neBodwv og eva
interface (xpnotpomnowwvtag to keyword default)



Mw¢ xpnolponolov e ta interfaces

interface RuleSet {

boolean isLegal(Move m, Board b);
void makeMove(Move m);

KaBe kAdon mou vlorolei to Interface RuleSet mpémnel va dtaBetel autég Tig dvo
nebodouc

class CheckersRules implements RuleSet { // Mia uAomoinon
public boolean isLegal(Move m, Board b) { ... }
public void makeMove(Move m){ ... }

}

class ChessRules implements RuleSet { ... } // aAAn vAomoinon
class LinesOfActionRules implements RuleSet { ... } // kot aAAn pla

RuleSet rulesOfThisGame = new ChessRules();

H evtoAn avaBeong eival vopLun yati éva avtikeipevo rulesOfThisGame eival
aVTLKELpeVo RuleSet

if (rulesOfThisGame.isLegal(m, b)) { makeMove(m); }

NOULN evToAn ylati ave€dptnta amno to Tt €idoc avtikeipevo eival to rulesOfThisGame
Ba dLaBEtel Tic peBodouc islegal kat makeMove

Checkers, Chess, Lines of Action : tpia waiyvioia



Akopa eva mapadeypa

* YAomoinon kat xprion tng kAaong DataSet mou Asttouvpyel we doun
UTTOAOYLOMOU OTOTLOTLKWYV YLOL TOL OTOLXELO TTOU TIPOOOETW 0€ aUTA
(count, sum, max, min)

* Xwpic xprnon adatpéoswv (Dataset_noAbstractions.zip)
* Me xpron adoapcocwyv (Dataset withAbstractions.zip)
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instanceof

elval eva keyword (teAeotric) mou amavia oto av
uia petaBANTA lvoll pEAOC pLa kKAaong n evog Interface
* Emiotpedel true / false

* Mapadeypa, av SNAWCOUUE OTL

Tote Ta mapokATw £ival oAa true:

To OTIAVLOL XPNOLUOTIOLELTALL
» KaBe dpopa nou xpeLtaletol va XpnoLLOTIOLCOUE TO , Ba
TPETEL VOL oKEPTOUUE €AV N HEBoSOC mou ypadoupe Ba pEmel va
LLETOKLVNOEL OTIC CUYKEKPLUEVEC UTIOKAQLOELC



Interfaces, éava

* Otav pLa kAaon vlomolei eva interface, Ba mpemMeL va TapEXEL
UAOTIOLNOELC 0€ OAec TI¢ peBOdouc mou dnAwvovtal oTo
Interface

* Mmopel va urtapyouv toAAec peBodot

* TL KAVOULLE OV EVOLADEPOLLAOTE LOVO VLA UEPLKEC OTTO TLG
nebodouc tou interface kot 6ev Bedoupe n KAAon va eival
adnpnuevn?



Adapter classes

* AYZH: xpnotpomnotloUpe pa adapter class

* Mwa adapter class uhomolel €va interface ko mapExeL keva
ocwpata pebodwv

* EToL umopoU e va ETIAEEOUUE TIOLEC ATTO TIC LeBodouc Ba
eriikaAUpoupe (Ba kAvouue override) Kal 0Tn CUVEXELD VA TLG
UAOTIOL\OOUE

e Aev gival pa ko) Abon aAAa Asttoupyet

* H Java mapexel Eva mANB0¢ amo £tolueg KAAOELC adapter
https://www.javatpoint.com/java-adapter-classes



https://www.javatpoint.com/java-adapter-classes

‘Opol

* abstract uebodoc - pla peBodoc mouv dSnAwvetal aAld
dev opiletal (bev €xeL cwpua)

* abstract kKAdon - pa KAQon 1ou €LTe TIEPLEXEL
TouAdyxLotov pa adnpnuevn nEBodo, N amAa €xel
dnAwbel wc abstract

* Instantiate - SnUovpyw €va OTLYULOTUTIO TNC KAAONC
(6nA. €va avtikeipevo)

* Interface - potadet pe kKAaon aAAa tepltAapPavel povo
adbnpnUEVEC LeBodouc (kat tBavov kal otabepec)

e adapter kAaon - pwat KAAon mou vAoTolet €va interface
aAAQ €XEL LOVO KEVA CWLLOTOL OE KATIOLEC neBoOdouc



Abstract classes vs Interfaces

* Main difference is methods of a Java interface are implicitly abstract and
cannot have implementations. A Java abstract class can have instance
methods that implements a default behavior.

 Variables declared in a Java interface is by default final. An abstract class
may contain non-final variables.

* Members of a Java interface are public by default. A Java abstract class
can have the usual flavors of class members like private, protected, etc..

* Java interface should be implemented using keyword “implements”; A
Java abstract class should be extended using keyword “extends”.

* An interface can extend another Java interface only, an abstract class can
extend another Java class and implement multiple Java interfaces.

* A Java class can implement multiple interfaces but it can extend only one
abstract class.

* Interface is absolutely abstract and cannot be instantiated; A Java
abstract class also cannot be instantiated, but can be invoked if a main()
exists.

* In comparison with java abstract classes, java interfaces are slow as it
requires extra indirection.



Atadpopec Class vs Interface

Class

In class, you can instantiate variable and create an
object.

Class can contain concrete(with implementation)
methods

The access specifiers used with classes are
private, protected and public.

Interface

In an interface, you can't instantiate variable and
create an object.

The interface cannot contain concrete(with
implementation) methods

In Interface only one specifier is used- Public.




