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Apnpnpeveg KAaoelg

Abstract Classes



Apnpnueveg Khaoelg (Abstract Classes)

Acg BupnBovpe TRV KAnpovoulkotnta

e YTo-KAAon KANPOVOUEL Kal EMEKTEIVEL LTIEP-KAAON
e Y€ KATIOLEG TIEPITMTWOELC HEV EMIBUOUVHE va pTtopei va dnulovpyndei avtikeipyevo TNG utepP-KAAONG
e OcAovpe TN BaAcLKN KAAon HOVO yLa XPHon amod TLG UTIO-KAAOELG

AUO pOAOL KAACEWV:

KAdon XapaktnploTiKo AvTiKeipeva
Baoikn (vmep-kAdon) | abstract X Aev dnulovpyovvTat
Yrno-kAdon concrete AnplovpyouvTat
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NMwg Opicetal n Abstract KAaon

Xphon tng Aééng-kAeldi FINagISd:

// Apnpnugvn uvnep-kAdon
MyClass {
/.
}

// Zounaync¢ uvmo-kAdon
MySpecificSubClass MyClass {

VA

v Mua kAdon propei va eivat akoépa Kat av OAeg oL HEBodoi TNG €xouv LAoToinon — apkei
va pn 8elovpe va dnulovpyolvTal avTlKeipyeva tng.
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Napadeiypa: Abstract Class

Post {
String username;
timestamp;

likes;

Post {
this.username = username;
this.timestamp = Long.parselLong(
{ SimpleDateFormat( )) .format( Date()));

}

/* 01 pgBodo1 mapadeimovtair */

TextPost Post {
/* napaieinovralr */

new TextPost("George", "Hello.."); ImkALRYIALEARLll
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Apnpnpeveg Mebodol

Mia kAaon prnopei va dSnAwvel pebodoug Xwpeic va TLG VAOTIOLEL:

e AnAwvel govo tnv uynoypaen (signature) — xwpic cwpa
e Mapexel eva yeviko interface xwpic va kaBopidel mwg vAomoleitatl
e AuTH N KAAon gival UTIOXPEWTLKA

Kavoveg:

Abstract kAaon Concrete vmo-kKAaon

YAotmoinon EAANLTING MARpNg

Mn-vAomotlnueveg pebodol | Emitpenovtal | Amayopevovtat*

v Av pla vtmto-kKAdon dev vAotolel OAEQ TIC abstract peBodoug, mpemel kat avtn va dnAwoei

abstract]
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NMwg Opicdovtal ot Abstract M€eBobdot

// Aepnpnuevn vnep-kAdon pe €AAimn vAomoinon
MyClass {
myMethod(); // « mpoooxn: ";" avti yia "{}"
}

// Zuumayng vmo-kAdon — mpeneil va vAomoinoel myMethod()

MySpecificSubClass MyClass {

myMethod {
// do something

2NHAVTLKO:

e H abstract kAdon pymopei va meplexel kat concrete (VAomotnpeveg) pebodoug
e H umo-kAdon xpnotpotmolei yla cagnveta (KaAn mpakTikn)
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MNapadelypa: Abstract M€00b0o¢

OeAovpe SLAPOPETIKEG AMOOOCELG avd peco (HTML, Android, K.AT.):

Post {
/* nmapaleinovtail */
String render();

PhotoPost Post {
/* napaleinovtalr */
// H render() eivair nén kAnpovounuevn kair abstract €bw, amo tnv Post

HTMLPhotoPost PhotoPost {

String render {

+ + super.getPhoto() +
+ super.toString() +

)
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MNepLoplopog KAnpovouLkotTnTag:
Xpnon EELENR via va anotparnei override ye®odouv oe vmo-kKAdon:

Post{
/* napaleinetar */
increaselikes
this.likes++;

PhotoPost Post {
// ZpdAua petayAwttiotn!
// increaselikes() is final in Post
increaselLikes {
super .increaselikes();
super.increaselLikes(); // "cheating not allowed!"

v To Hfinal uTopeil va epapuootel KalL oe KAACELS () yla va anotpanei e€oAokAnpouv n kKAnpovoutkotnta (my

StringllInteger )}
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VS Classes
final class sealed class

KAnpovoptlkotnta

X Kapia

Mévo ano [EIgiEAsy AioTa

Instantiation

Emitpénetatl

E€aptdtal av eival kat abstract

‘EAeyxog switch

X

(Java 21+)

EveAil€ia

Kapia

EAeyxopevn

// final - kaveic¢ bev umopeil va kAnpovourioet
ablePoint {

/)
}

Immut
X

)

Y,

// ImmutablePoint 6ev umopeil va esnektabel amo kavevav

// sealed — LIOVO OUYKEKPIUEVEC KAAOE1C EMITPEMOVTAl
Shape
Circle, Rectangle, Triangle { }

Circle // Og

Rectangle

V EMEKTETIVETA1 MEPATTEPW
// €AgUBegPn KANPOVOU1KOTHTA

F &
= [l
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AleTtapeg

Interfaces



Aenagecg (Interfaces)

KaAumtouv TNV avaykn dLtapopeTIKWY TUNUATWY €VOC TPOYPAPHATOG VO CUHPWVHOOUV o€ €va

«OLHBOAALo» aAAnAemidpaong.

e KaBe tpunua mov vAotmolei €va interface dev xpelaletal va yvwpidel mwg Aettoupyolv Ta vmtoAoLna
e EivalL avagpepouevog tumog (reference type), 6twg n kKAaon

e Agv pymopouv va dnuloupynboulv avTikeipyeva () dlemapwyv
e Mmopouv va vAomoin8ouvv () amno KAAoELg N va eENeKTABOLY () amno aAAeg dlemaPeg

XapakTneLoTika (kKAaoitkd — éwg Java 7):

e OAeg oL pebodoOL elval €€ opLopoL Kal
e Acv meplAaupBdavouy peTaBANTEG, HOvo 0TABEPEC ([Nl NGNS =Rk el SN F-NN )
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NMwg Opiletal €va Interface

// Oplouoc interface
MyInterface {
myMethod(); // « 6ev vnapxouvv {} aiia ;

}

// YAomoinon interface amd kAdon
MyClass MyInterface {

myMethod {
/* do something */ // €bw mapexetai n vAomoinon

v Av pla kAdaon dev vhomolei OAEG TIC peBOdoLG Tov opilel To interface, TOTE TMpeMEL va dNAwOel .

NoAAamAad interfaces:

InterfaceA, InterfaceB, InterfaceC {
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MNapadewypa: Interface

Likable {
increaselLikes( ) ;
getLikes();
/** @returns -1 av other mio likable, 1 av this, 6 aAAiwg */
isMorelLikableThan :

Post Likable {
likes;
/* napaieinovtalr */
increaselLikes { this.likes++; }
getlLikes { this.likes; }

isMorelLikableThan {
(this.getlLikes() == other.getlLikes())
(this.getlLikes() < other.getlLikes())

)
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Xpnon Interface w¢ Tumo

Otav opi¢ouvpe eva interface, opiCovpe €va veo avapepOEVO TUTO:

// Ml Enitpenstatl — PhotoPost vAonoieil to Likable
= PhotoPost(..);

// Aev emitpenetal — 6ev dnuioupyoulvtal avtikeiyeva interface
= Likable();

showMostLikable {
= (Likable) posts.getFirst();
(mostLikable == null) ;
(Post p : posts) {
= (Likable) p;
(mostLikable.isMoreLikableThan(lk) < ©)
mostLikable = 1k;

}
System.out.println( + mostLikable);
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Aleta@eg wg lMNevikoi Tomot

LT Yo tYIR V[l java . lang . Comparable<T> [

Comparable<T> {
compareTo ;

Order Comparable<Order> {

compareTo {
(o == null) NullPointerException(
( ) (this.netValue * this.quantity * (

- this.discount)

- o.netValue * o.quantity * ( - o.discount));



https://docs.oracle.com/javase/8/docs/api/java/lang/Comparable.html
https://docs.oracle.com/javase/8/docs/api/java/lang/Comparable.html
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Static M€Bobol oe Interfaces (Java = 8)

Amo tnv €kdoon 8 Tng Java emitpenovral VAomolnUEVeG static yebodol oe interfaces:

Likable { // M Swoto — kAnon PEOwW TOU OVOPatog Tng O1EMAPc
increaselikes(): = Likable.average(posts);
getlLikes

// JpdApua peTayAwtT10TG — 68V KAnpovoueitat
isMorelLikableThan parpa petay. 16 povou

// 88 Neo amo Java 8 // SpdAua — oUte péow instance
average { = PhotoPost(..);
- - p.average(posts);

(Likable 1 : objects) sum += 1l.getlLikes();
objects.length > ? sum / objects.length :

}

// KAnjon eni tou ovopato¢ tng Si1enagric:
= Likable.average(posts);

v Static pe6odoL 6ev kKAnpovopouLvTaAl ano TI¢ KAAoeELS oL LAoToLlovV To interface.

= PhotoPost.average(posts); // PhotoPost implements Likable

F &
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Default M€Bobot og Interfaces (Java = 8)

‘HpBav yLa va enekteivouy interfaces xwpig va ondve maAloTeEPO Kwdika:

Likable {
increaselLikes( ) ;
getLikes();
isMorelLikableThan

// M Ngo amo Java 8 — default vAomoinon
isMostLikable

(Likable 1 : objects)
(topObjectlLikes < 1.getlLikes())
topObjectLikes = 1.getlLikes();
getLikes() > topObjectLikes;

e KAdoelg mou vAomololv To interface vLo@eTOUY avtopata tn default uAomoinon
e MmopoUVv va Tnv Kavouv override av xpelaoTei
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Private M€0odol oe Interfaces (Java 9+)

Ermitpénovtal private pé6odot oc interfaces yia enavayxpnotpgomnoinon Kwdika petall [EAEINRE Katl HEBOOWY, YWpPic €kBeON OTLG LVAOTIOLOVOEG
KAAOELG:

Likable {
increaselikes();
getlLikes();

isMostLikable {
getLikes() >= findMax(objects); // « xprijon tou koivou helper

average {

(Likable 1 : objects) sum += 1l.getlLikes();
objects.length > ? sum / objects.length :

Likable mostlLikable {
= findMax(objects); // « Kait €bw xprjon tou koivou helper
(Likable 1 : objects)
(1.getLikes() == max)
null;

findMax // « private static, Ox1 instance

(Likable 1 : objects)
(max < l.getlLikes()) max = l.getlLikes();
max ;
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AmntaplOunoeig

Enumerations



Neol TOmoL pe KAeLoto Z0voAo TLpHwWYV

Ot TOTIOL 6EOOPEVWV EXOULV CUYKEKPLUEVO GUVOAO TIHWV (X a3 ).

TLyivetaL av 6EAovpe SL1KOUG HAG_TUTIOUG HE IEMEPACHEVES_TLHEG;

Mapadeiypata TIHWV

Huepeg eBoopadag: MONDAY, TUESDAY, ..., SUNDAY
Mnveg: JANUARY, FEBRUARY, ...

KatevBuvoelc: NORTH, SOUTH, EAST, WEST
Baputnta mAavntwv: MERCURY, VENUS, EARTH, ...

O TUOTOG IOV OpideTal AMO TOV XPNOTN HE OTAOEPO OUVOAO TLHWY ovopaleTal:

“ AnapLBpoluevog timnog dedouévwy (enumerated data type / [Bitd)

29
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[tati va Xpnotgortolovpye Enums;

e« AcpdAleld TUTIWY — PLa eTaBAnTn TUTOU dexetal povo tipec LUNINA ... BIUNINA, Ttirmota dAAo
e Avto-tekKunpiwon — KUEDINEPING avTi yia To «pgaylkd voOuepo»

e ATIOTREMOUV KATAXPNCN — AV XpNOLlYoToLovoaTE N , Evag xpnotng 6a umopovoE va XPnoLPOTIOLNOEL
TOV TEAEOTN

e« Evowpatwon_oe collections — REGEENEASDEVES, [=l)E oS 0r: | A

// M8 0 UETAYAWTT10TNGC EAEYXE1 TOV TUMO
setWorkDay { .}

setWorkDay (Day.MONDAY) ; // OK
setWorkDay ( ); // JpdAua peTAyAwTT10TI)
setWorkDay (1) ; // SpdAua pETAyAwTT10TI

I s
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NMwg Opicetal eéva Enum

DEVAR
MONDAY, TUESDAY, WEDNESDAY, THURSDAY,

FRIDAY, SATURDAY, SUNDAY

Kavoveg ovouatodooiag:

e To Ovopa TOL TUTIOU Pe KEPAMAiO ap)LKO: , MediaType
o OLotaBepeq pe kepalaia: LIONDING,
e OLotaBepec Hev gival — 0ev eCWKAelovTal Og elOaAywyLlKa

2XEon_He KAAoeELG:
v OL anaplBpnoetg eival évag eldk6¢ TOMOC KAdong otn Java — ot anaplOpnoeLc opiZovtat
oe apxeio 810 pe to 6vopd tous (PENENE)
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Oplopog & MpooBaon o€ TIHEQ

Day { MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY, SATURDAY, SUNDAY }

DaysOfTheWeek A
main {

// values() — eniotpepel nivaka UE OAEC T1C TIUEG
(Day d : Day.values()) {
System.out.println(d);

}

// AnAwon petaBAnti¢ tumou enum

= Day.MONDAY;
System.out.println( + firstDayOfTheWeek) ;
// Ektunwvel: The first day of the week is MONDAY

e H RIS HII@N cTiioTpEPEL auTOPATA TO 6vopa tnNG otaBbepdg (my ROV )
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Media & M€BodoL oe Enum

MediaTypes {
DVD (
0GG(
BOOK (

String description;

MediaTypes(String descr) { // « constructor: private n package-private
this.description = descr;

}

String getDescription
this.description;

main {
(MediaTypes mt : MediaTypes.values()) {
System.out.println(mt + + mt.getDescription());

}
// new MediaTypes("MP4"); « enum types may not be instantiated
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Amno String oe Ty Enum:

java.util.Scanner;

Planets {
MERCURY, VENUS, EARTH, MARS, JUPITER,
SATURN, URANUS, NEPTUNE, PLUTO;

main {
= Scanner(System.in);
System.out.print( );
= sc.nextlLine();

// valueOf() — uetatpenel String oe Tiun enum
= Planets.valueOf(s1.toUpperCase()); // « mpoooxn ota kepalaia!

System.out.println( + pl1 +
+ (pl1.ordinal() + 1) + ) ;
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20ykpton Tipwyv Enum
Me — emniotpépel TN Beon (0-based) tng otabepdc:

Planets.valueOf(s1.toUpperCase());
Planets.valueOf(s2.toUpperCase());

.ordinal() < p1.ordinal()) {

= p2;

p1;
temp;

.out.println(p1 +

AAAeC HEBOOOL OLYKPLONG:

MgbBodog Eniotpepel
ordinal() (6eon, 0-based) | X0ykplon B€ong
compareTo(other) (drapopd ordinal) | Tagivounon
looTnTa TIHWYV

name ( To ovopa wg String

I

F &
= [l

ok
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Switch Expressions pe Enums (Java = 14)

Day { MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY, SATURDAY, SUNDAY }

// KAaooiko if — xpeirdaletair qualifier, mx Day.MONDAY
= Day.MONDAY;
(day == Day.MONDAY) { ..}

// laA10 switch statement — 6ev xpeirdletail qualifier:
numLetters;
(day) A

MONDAY : FRIDAY : SUNDAY : numLetters

TUESDAY : numLetters

: numLetters

}

// M Neo switch expression (Java 14+) — bev xpeirdletair qualifier:
= (day) |
MONDAY, FRIDAY, SUNDAY -> ©;
TUESDAY ->
THURSDAY, SATURDAY -> 8;
WEDNESDAY -> O;
}: // < 0 UETAYAWTT10TIC €Agyxel av kaAunmtovtal OAEX o1 tTiuec!
// Av 8ev kaAvpBoUv OAec 01 T1UEG €VOG enum, O **UeTayAwTT10THC** ekbS16e1 OpdAua.
// 11 evaldaktikd mpoobetovue pe tedevtaia default case
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[Meplocotepa MNapadeiypata
2uvOUaoPOC KAACEWY, KANPOVOULKOTNTAG, SLETAPWY, ATAPLOPNCEWY Kal TTOAU (cpo()
)

[ ——

<~

Java




Abstract Super-class:

Person {
String name;

Person { this.name = name; }
goodmorning { System.out.println(name +

goodnight { System.out.println(name +
String getName { name; }

logDay(); // « kdBe vmo-kAdon opiletl th O1KN TNG HEPA

@ Pcrson p = new Person("Dimitris") ; [ INAALRT I 1ERLell

e KaBe ovpmayng vmo-kAdon npenetL va vhomotnoel tnv PEIPEVA®

I s
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Interface:

Employee {
goToWork () ;

doTheWork( ) ;
departFromWork( ) ;

S M Enployee e = new Employee() ; kA AART Rl

e ATIAQ TIEPLYPAYPEL TL UTIOPEL Va KAVEL oTIoLOCONTIOTE [=iioNNe)VA=TE!
e KaBe kAdon mou kavel pREENENEE auTo To interface mpemnel (yla va eival concrete) va mapexel UVAOTIOLNOELG

F &
= [l

LR
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Enum:

LecturerWork {
TEACH ( ),
RESEARCH ( ) ;

String descr;
LecturerWork(String d) { this.descr = d; }
String getDescription { this.descr; }

Wl ccturerWork 1w = new LecturerWork() ; I AMAT AL
e ATIAQ TIEPLYPAYPEL EVA KAELOTO CUVOAO TLHWV

I s
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Concrete Sub-class:

Lecturer extends Person
LecturerWork work;
Lecturer { super(name); }

goToWork { System.out.println(getName() +

doTheWork {

= work.values().length;
this.work = (work.values())I[( Random()) .nextInt(max)];
System.out.println(getName() + + work.getDescription());

departFromWork(){ System.out.println(getName() +

logDay () {
this.goodmorning();
this.goToWork();
( = 0; i < 5; i++) this.doTheWork();
this.departFromWork() ;
this.goodnight();

MVl Person p = new Lecturer("Dimitris");

new Lecturer("Dimitris");

new Person("Dimitris");
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Interface:

Parent {
dropOffKids

pickUpKids( ) ;
attendParentsMeeting( ) ;

F &
= [l

LR
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Sub-class:

LecturerWithKids Lecturer Parent {

LecturerWithKids { super(name);

dropOffKids {
System.out.println(getName() +
this.whereAreTheKids = where;

pickUpKids {
System.out.println(getName() + + whereAreTheKids) ;
this.whereAreTheKids = ;

attendParentsMeeting {
System.out.println(getName() +

logDay() {
this.goodmorning() ;
this.dropOffKids( );
this.goToWork();

( = 0; 1 < 5; i++) this.doTheWork();

this.departFromWork() ;
this.pickUpKids();
this.goodnight();

MVl L ecturer 1 = new LecturerWithKids("Dimitris");

. Parent p = new LecturerWithKids("Dimitris"):
Anunfp$? : ' ) Suto Flavk oo | Fikia mx

POPOPLKAG
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Avapopa oe Avtikeipeva — MoAvpoppLOoPoG

java.util.¥*;
Main {
Set<Person> people HashSet<>();
Set<Parent> parents HashSet<>()

l

main
= LecturerWithKids( ) ;
people.add(p1);
parents.add((Parent) p1); // cast — LecturerWithKids implements Parent

= ProgrammerWithKids( );
people.add(p2);
parents.add((Parent) p2);

= Lecturer ( ) ;
people.add(p3);
// parents.add((Parent) p3); // Lecturer Sev implements Parent

(Person p : people) p.logDay();
(Parent p : parents) ((Person) p).logDay(); // « evBuvn npoypaupatiotr!
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Opol tov eidape

‘Evvola

abstract class

Xprion
Baolkn kAaon xwpic mMARpN vAotmoinon

Instantiation

X

abstract method

MeBob0oC XwpiC cwpa — UTIOXPEWTLKN VAoToinon

final method

Amotpemnel override

SuuBOAalo aAAnAemidpaong X
MpoalpeTikn vAomoinon oe interface (Java 8+) —
BonBntikn pébodog oe interface (Java 8+) —
Ecwteplkog Bonbog oe interface (Java 9+) —
KAELOTO OUVOAO TLHWYV X
EAeyxopevn Lepapyia kAdoswv (Java 17+) X
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e Cay Horstmann, H yAwooa npoypauuatiouov JAVA — AvaAuvtikn lNpooeyyion, ekdooelg Broken Hill
e Joyce Farrell, JAVA Ekud@non pe npaktika napadeiyuatra, Ekdooeig KPITIKH

e Paul Deitel & Harvey Deitel, Java How to Program, 10/e

e [pnyopng Toovpakag, Avtikeluevootperc lNpoypauuatiouog¢ — Evornra 7

e NikOAaog O. ALoAog, Avtiketuevootpapr¢ lNMpoypauuatiouog | — Evornra 9

e https://docs.oracle.com/javase/tutorial/java/landl/createinterface.html

e http://docs.oracle.com/javase/tutorial/java/landl/abstract.html

e https://docs.oracle.com/javase/tutorial/java/javaO0O/enum.html
e https://openjdk.org/jeps/409 (Sealed Classes — JEP 409, Java 17)
e https://openjdk.org/jeps/441 (Pattern Matching for switch — JEP 441, Java 21)
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