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Apnpnpéveg (abstract) kAaoeig

»Eival ndvta Baoikég KAAOEIG piag 1epapyiag KAAGEwWV.
> ZTOXO0G TWV aPnpnUEVWY KAACEWV €ival va XEIPIoTOUE
£va 0UVOAO KAAOEWV WECW piag KoIvhg dlacUvoeonG.
STa nponyoupeva napadeiypata n kAaon Instrument
XPNOILOMOIETal yia va dnKIoUpYnoel TNV Koiv dlacUvdean.
»AnA@voupe pia ungpkAaon nou va kabopidel pdvo Tnv
YEVIK HOp®I n onoia Ba xpnoiyonolgital anod koivou and
OAEG TIG UMOKAACEIG, aprvovTag o€ Kabe unokAaon Tnv
duvaToTNTA VA GUKNANPWVEI And HOVN TNG TIG ENIPEPOUG
AENTOUEPEIEG,
>Nev gival duvaTo va dnuioupynBolv avTikeiyeva
aPnPNHEVOV KAACEWV.

Apnpnuéveg (abstract) pé6odor 1.2

> OI apnpnuEveg PEBodoI Bev gival NANPEIC,

> ZUvTagn:
abstract <tuUmog>

<évopa> ([<Alota_mapapétpav>]) ;
» EQv pia kAaon nepiExel TOUAAYIOTOV Wia apnpnuevn
HEBODO TOTE N KAAGON npénel va dnAwdEei wg
“abstract”.
» O TpononoinTr¢ abstract dev pnopei va epappoaTei
o€ PeBOdOUC static ry oe dounTeg (constructors).
(Ttatw ;)

Apnpnpéveg KAGoeig kKal uEGodol
MNapaderypa

abstract Instrument

abstract void play();
String what() { /* ... ¥/ }
abstract void adjust();

[ | |
Wind Percussion Stringed
void play() void play() void play()
String what() String what() String what()
void adjust() void adjust() void adjust()
Woodwind Brass
void play() void play()
String what() void adjust()

Apnpnuéveg (abstract) pé6odor 22

> Edv kanoia kKAGon kAnpovopsi pia apnpnuévn
kAGon TOTE 0 auTn Ba Npénel onwadnNoTE va
opioToUV NARPWG Ol apnenUEVES PEBodoI. Edv dev
opIoTOUV TOTE Kal N UNokAAoN Ba €ival apnpnuévn
Kal puUOIKa dev PNopoUpE va dNKIOUPYNGOUHE
QVTIKEIPEVA TNG UNOKAAONG,.

> [poooxrj: Aev sival anapaitnTo va opioTouv
w¢ “abstract” 6Aec o1 péBodoI piag “abstract”
KAdonc. AvTIBETwC, eival duvaTod pia abstract
KAGon va pnv £xel yeBodoug abstract.

Abstract classes/methods
MNapadeiypa ™)

abstract class Instrument {
int i; // storage allocated for each
public abstract void play();
public String what() { return "Instrument"; }
public abstract void adjust();

class Wind extends Instrument {
public void play() { System.out.printin("Wind.play()"); }
public String what() { return "Wind"; }
public void adjust() {}

class Percussion extends Instrument {
public void play() { System.out.printIn("Percussion.play()"); }
public String what() { return "Percussion"; }
public void adjust() {3

}
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Abstract classes/methods
MNapadsiypa @

class Stringed extends Instrument {
public void play() { System.out.printin("Stringed.play()"); }
public String what() { return "Stringed"; }
public void adjust() {}

}

class Brass extends Wind {
public void play() { System.out.printIn("Brass.play()"); }
public void adjust() { System.out.printin("Brass.adjust()"); }

class Woodwind extends Wind {
public void play() { System.out.printin("Woodwind.play()"); }
public String what() { return "Woodwind"; }

Abstract classes/methods
Mapadseiypa @)

public class Music4 {
static void tune(Instrument i) {

i.play();

static void tuneAll(Instrument[] e) {
for(int i = 0; i < e.length; i++) tune(e[i]);

}

public static void main(String[] args) {
Instrument[] orchestra = new Instrument[5];
inti=0;
orchestrali++] = new Wind();
orchestra[i++] = new Percussion();
orchestra[i++] = new Stringed();
orchestra[i++] = new Brass();
orchestrali++] = new Woodwind();
tuneAll(orchestra);

Abstract classes/methods
Napadeiypa ()

»E=0OAOZ:

Wind.play()
Percussion.play()
Stringed.play()
Brass.play()
Woodwind.play()

Aountég Kai NMoAupop@IoHOg
Napadeiypa )

class Meal {
Meal() { System.out.printin("Meal()"); }

class Bread {
Bread() { System.out.printIn("Bread()"); }

class Cheese {
Cheese() { System.out.printin("Cheese()"); }

class Lettuce {
Lettuce() { System.out.printin("Lettuce()"); }

class Lunch extends Meal {
Lunch() { System.out.printin("Lunch()");}

Aopuntég Kai NMoAupop@iouog:
Zeipa KARong

»>H pvAun nou avaTiBeTal oTo avTIKeideVO
apyikonolgitar aTo duadikd Undev.

»>KAAon Tou dopnTh TG Bacikng kAdong. To
BAua enavahapBaveral péxpl TNV pida TG
Iepapyiac.

> Apxikonoinan PEA®V We Tnv agipd nou
dnAwvovTal

> KAnan Tou dounTn TNG napayopevng kAaong

Aountég kan NMoAupop@PIoHOGg
MNapadeiypa @)

class PortableLunch extends Lunch {
PortableLunch() {
System.out.printin("PortableLunch()");
b

class Sandwich extends PortableLunch {
Bread b = new Bread();
Cheese ¢ = new Cheese();
Lettuce | = new Lettuce();
Sandwich() {
System.out.printin("Sandwich()");

}
public static void main(String[] args) {
new Sandwich();
}
}
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Aopuntég kKai NMoAupop@IoHog
MNapadsiypa @)

»E=OAOZ:

Meal()

Lunch()
PortableLunch()
Bread()
Cheese()
Lettuce()
Sandwich()

KAnpovouikéoTnta kai finalize()
Mapadseiypa o)

> Kara tnv unépBaon Tng finalize() npénel va kaAéooupe
v finalize() Tng Baoikng kKAaong

class DoBaseFinalization {
public static boolean flag = false;

class Characteristic {
String s;
Characteristic(String c) {
s=g¢
System.out.printin("Creating Characteristic " + s);

protected void finalize() {
System.out.printin("finalizing Characteristic " + s);

KAnpovouikornra kai finalize()
MNapadeiypa )

> Kara tnv unépBaon Tng finalize() npénel va kaAéooupe
Tnv finalize() Tng Baoikng kKAaong

class DoBaseFinalization {
public static boolean flag = false;

class Characteristic {
String s;
Characteristic(String c) {
s=¢;
System.out.printIn("Creating Characteristic " + s);

}
protected void finalize() {
System.out.printin("finalizing Characteristic " + s);

KAnpovouikérnra kai finalize()
MNapadeiypa &)

class Amphibian extends Animal {
Characteristic p =
new Characteristic("can live in water");
Amphibian() {
System.out.printin("Amphibian()");

protected void finalize() throws Throwable {
System.out.printin("Amphibian finalize");
if (DoBaseFinalization.flag)
super.finalize();

KAnpovouikoTnra kai finalize()
MNapadseiypa @)

class LivingCreature {
Characteristic p = new Characteristic("is alive");
LivingCreature() {System.out.printin("LivingCreature()"); }
protected void finalize() throws Throwable {
System.out.printin("LivingCreature finalize");
// Call base-class version LAST!
if (DoBaseFinalization.flag) super.finalize();

}

class Animal extends LivingCreature {
Characteristic p = new Characteristic("has heart");
Animal() { System.out.printin("Animal()"); }
protected void finalize() throws Throwable {
System.out.printin("Animal finalize");
if (DoBaseFinalization.flag) super.finalize();

KAnpovouikornta kai finalize()
MNapadseiypa C)]

public class Frog extends Amphibian {
Frog() { System.out.printin("Frog()"); }
protected void finalize() throws Throwable {
System.out.printin("Frog finalize");
if (DoBaseFinalization.flag) super.finalize();

b
public static void main(String[] args) {
if (args.length != 0 && args[0].equals("finalize"))
DoBaseFinalization.flag = true;
else
System.out.printin("Not finalizing bases");
new Frog(); // Instantly becomes garbage
System.out.printin("Bye!");
// Force finalizers to be called:
System.gc();
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KAnpovouikoTnra kai finalize()
Mapadseiypa - E§odog

»java Frog

Not finalizing bases

Creating Characteristic is alive
LivingCreature ()

Creating Characteristic has heart
Animal ()

Creating Characteristic can live in water
Amphibian ()

Frog ()

Bye!

Frog finalize

finalizing Characteristic is alive
finalizing Characteristic has heart
finalizing Characteristic can live in water

KANnon moAupop@IKwyV HEOOBWV armd SounTEég
Mapadsiypa 1)

abstract class Glyph {
abstract void draw();

Glyph() {
System.out.printin("Glyph() before draw()");
draw();
System.out.printin("Glyph() after draw()");
b
}
class RoundGlyph extends Glyph {
int radius = 1;
RoundGlyph(int r) {
radius =r;
System.out.println(
"RoundGlyph.RoundGlyph(), radius = " + radius);
b

Aountég kKai NMoAupop@IoHOG:
ZuuBouAég

>KaTa Tov NoAUHOoPPIGHO:

O1 doUNTEG va enIpoPTICTOUV HOVO
HE TNV IKQVOMOINTIKF apxikoroinon
TWV AVTIKEIMEVWY Kal OXI HE
NEPICOOTEPEG AEITOUPYIEC,

Ano@UyeTe TNV KANon Pebodwv ano
dopnTéc. O1 poveg aopaleic pébodol
gival ol péBodol final kai ol private
(eppéonc final)

KAnpovopikoTnra kai finalize()
Mapadseiypa - ' E§od0g

~java Frog finalize
Creating Characteristic is alive
LivingCreature ()
Creating Characteristic has heart
Animal ()
Creating Characteristic can live in water
Amphibian ()
Frog ()
Bye!
Frog finalize
Amphibian finalize
Animal finalize
LivingCreature finalize
finalizing Characteristic is alive
finalizing Characteristic has heart
finalizing Characteristic can live in water
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KAnon moAupop@IKwV pEBOdwWV amo dopunrtég
Mapadsiypa (2

void draw() {
System.out.printin(
"RoundGlyph.draw(), radius = " + radius);
¥
}

public class PolyConstructors {
public static void main(String[] args) {
new RoundGlyph(5);

b

» java PolyConstructors

Glyph () before draw()
RoundGlyph.draw(), radius = 0
Glyph () after draw()
RoundGlyph.RoundGlyph(), radius = 5

Downcasting )

> H Baagikr) kKAaon pnopei va dexBei pnvupaTa and kanoia
UnokAdon Tng agou £xouv Tnv idia Baoikn diaclvdeon/
oupnepipopd. ‘ETal To “upcasting” eival pia ann
unobeon.

> H unokAaon €xel emnAéov aTolxeia Ta onoia anarrouv
Tnv uAonoinon eninAéov PeBddwv. And Tnv Baacikn kAaon
dev €xoupe NpoaBacn oTig eninAéov PeBOdoUG. 'ETal ETA
To “upcast” dev PrnopoUpe va KAAEGOUE TIG VEEG
HeBOdouUG. Mpénel va BpoUupe Tov akpiBn TUNo Tou
QVTIKEIUEVOU YIA VA HNOPETOULIE VA XPNOIKOMOINCOULE TIG
eninAéov PeBodouc. H petakivnon npog Ta KAaTw Tng
lepapyiag Twv KAAoewv (N JETATPONN OE AVTIKEIPEVO
TUnou unokAaong) ovopalerar “downcast”.
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Downcasting @

> To “upcast” sival aopalég. MNa To “downcast” o
compiler anaitei va dnAwbei o TUNoG peTaTponnge. Ma
napadeiypa o KUKAOG €ival axnpa, aA\a éva oxnua
pnopei va gival KUKAOG, Tpiywvo 1 KaTi dAAo.

> H Java eAéyxel OAeG TIG JeTATponEG TUNWY KATA TNV
€KTEAEDN TOU NpoypappaTog (Run-time type
identification - RTTI) kai emiBeBaiwvel TNV OwOTH
perarponn. Eav o TUNOG ival AaBog €xoupie
“ClassCastException”.

Downcasting - Napadsiypa

class Useful {
public void f() {System.out.printin("Useful.f()");}
public void g() {System.out.printin("Useful.g()");}

class MoreUseful extends Useful {
public void f() {System.out.printin("MoreUseful.f()");}
public void g() {System.out.printin("MoreUseful.g()");}
public void u() {System.out.printin("MoreUseful.u()");}
public void v() {System.out.printIn("MoreUseful.v()");}

public void w() {System.out.printin("MoreUseful.w()");}

public class RTTI {
public static void main(String[] args) {

Useful[] x = { new Useful(), new MoreUseful() };
x[0].f();
x[1].90);
JUXELLUQ);
if (x[1] instanceof MoreUseful) ((MoreUseful)x[1]).u();
((MoreUseful)x[0]).u(); // Exception thrown

Downcasting
Mapadeiypa (instanceof)

class Useful {
public void f() {System.out.printIn("Useful.f()");}
public void g() {System.out.printin("Useful.g()");}

class MoreUseful extends Useful {
public void f() {System.out.printin("MoreUseful.f()");}
public void g() {System.out.printin("MoreUseful.g()");}
public void u() {System.out.printin("MoreUseful.u()");}
public void v() {System.out.printIn("MoreUseful.v()");}
public void w() {System.out.printin("MoreUseful.w()");}

%ublic class RTTI {
public static void main(String[] args) {

Useful[] x = { new Useful(), new MoreUseful() };
x[0].f();
X[1].90);
[} x[1].u();
if (x[1] instanceof MoreUseful) ((MoreUseful)x[1]).u();
if (x[0] instanceof MoreUseful) ((MoreUseful)x[0]).u();
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