EZQTEPIKEZ KAAZEIZ

-
MEAN KAGoswv

= Tieldoug eival Ta uéAn uag kKAdong;
= [edia OedOPEVWV:
= Mn) otatikd: instance data fields or instance
variables
= >TaTIKA Media dedopévwy: static fields or class
variables
= M£Bodol
= Mn oTaTIKEG: instance methods
= > TATIKEG: class methods

\_
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[Mota and ta rmo KAdTw neplypagouv oAa

Ta EyKUpa UEAN Hilag kAdoncg Java;

= Mn otaTikd redia dedouevwy, nEbodol
OTLyMLOTUTIOU, OTATIKA Tiedia dedoPEVWY,
OTATIKEG HEBODOL

= Anuoota nedia dedoueEvwy, dNUocleg pEBodol
OTLyMLIOTUTIOU

m [edia dedopEvmy Kal LEBodoL

EI1A233 2

4 ) ) N
EocwTtepikeg KAaoeig

= 31nv Java eival duvaTtov va ToTIoOETCOUE TOV OPLOUO HIAG
KAQONG HEOA OTOV OPLOPO KaArolag AAANG KAGong.
= Ol kAdoelg Tou dnAwvovTal Kat’ auTto Tov TPOTIO AEyovTal
cowTepPIKEG (inner classes).
= Ol e0WTEPIKEG KAAOELG HAG eTUTPETOUV va opadoroloU e media
dedouévwy Ta oroia eival ouvadr Aoylkd Kal va eEAEYXOUUE aTO
KolvoU Ttnv npdofacn oe auTd.
= O 0pLOPOG EOWTEPIKMV KAATEWV OE Hla KAAonN A, dev
CUVETIAYETAI KAl TN dNMIoUpYia avTioToXWV UTIOAVTIKEILEVWV
otav dnuloupyoupe avTikeipeva TG kKAdong A.
= Me dA\a AOYLa, Ol EOWTEPIKEG KAAOELG eival €vag TPOTIOG
dnuloupyiag vEwv TUTIWYV, HECA 0€ UTIAPXOUOEC KAAOELG.
= ‘Onwg oupBaivel yia 6Aa ta ‘PEAN’ plag KAGong, £ToL KAl yla TIg
E0WTEPLIKEG KAAOEIC uropoU e va kabopiloupe TNV eUBEAELA TOUG
oav onuoaola, IBIWTIKNA, TIPOGUAAYHEVN N PIALKA.
. Y
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EowTepikéc KAaoesic - mapadsiypa

public class Parcell {

class Contents {
private int i = 11;
public int value() {return i; }
}
class Destination {
private String label;
Destination(String whereTo) {
label = whereTo;

}
String readLabel() { return label; }

P
EowTepikéc KAaosic - mapadsiypa

public void ship(String dest) {
Contents ¢ = new Contents();
Destination d = new Destination(dest);
System.out.println(d.readLabel());

public static void main(String[] args) {

Parcell p = new Parcell();
p.ship(“Tanzania”);

9 }

M. Mikaudrog, ET1A233
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Anpioupyia AvTikeipevwv Eowtepikwv KAdoswv

= H dnuioupyia avTiKEIPEVOU E0WTEPIKNG KAAONG O onueio
eKTOC NG MeplkAelouoag KAAONG, YiveTal HECW AVTIKEIMEVOU
NG NMeplkAeiouoag KAAong:

Parcel1.Contents ¢ = p.new Contents();

M. Aikoucikog, ETIA233
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}
}
- )
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/4 /4 /A /4
Emotpodn avapopdc o eOWTEPIKNA KAdon
public class Parcel2 {
class Contents {
private int i = 11;
public int value() { return i; }
}
class Destination {
private String label;
Destination(String whereTo) { label = whereTo; }
String readLabel() { return label; }
}
public Destination to(String s) {
return new Destination(s); }
public Contents cont() { return new Contents(); }
public void ship(String dest) {
Contents ¢ = cont();
Destination d = to(dest);
System.out.println(d.readLabel()); }
- )

M. Aikaidrog, EITA233



4 N
EmoTpodn avapopdc oc sowWTEPIKA KAAON

public static void main(String[] args) {
Parcel2 p = new Parcel2();
p.ship("Tanzania");
Parcel2 g = new Parcel2();
// Defining references to inner classes:
Parcel2.Contents ¢ = g.cont();

Parcel2.Destination d = g.to("Borneo");

la v dNAwaon evOg AVTIKEIPMEVOU ULAG
E0WTEPLKNG KAAONG, omoudnroTte aAAou
€KTOG aMd TO ECWTEPIKO UIAG UN-OTATIKAG
HeBOBOU TNG eEMTEPNG KAAONG TNG, TIPEMEL
va Xpnolyoroleital o TUTIOG TOU AVTLKELUEVOU
\_ ¢ €&Ng: OuterClassName.InnerClassName

M. Mikauéixog, EITA233 9

4 ] N
Mapadelypa

// Destination.java

public interface Destination {
String readLabel();

}

// Contents.java

public interface Contents {

int value();

M. Acaudicog, ET1A233 11
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EowTepikEQ KAAOEIG Kal upcasting

= S0vouyn:
= Ol €E0WTEPIKEG KAACEIG PTOpoUV va XPNOLUoTon8olV WG UNXaviouog
«AMOKPUYNG» OPLOUEVWV HEADV (TIESiwV dedouévmY Kal HeBOdwWV) pilag
KAQong.
= Q0T600, UTIAPXEL Kal AANOG ArAoUOoTEPOG TPOTIOG YIA «ATIOKPUYT)»
OPLOPEVWV HEADV HIAG KAAONG, L€ TOV XAPAKTNPLOKO TOUG WG
«PINKOV> (1 IBIWTIKDV).

=" EMOMEVWG, N BACIKA XPNOMOTNTA TWV E0WTEPLIKOV KAAoewV gival AAAn. H
XPNON TWV ECWTEPIKOV KAATEWYV HAG ETITPEMEL TA EENG:
= AdoU éxoupe opioel kamola dlarpoowneia..
= . va unopoUpe va Kavouue avaBaduion avtikelpévwy (upcasting) ot
dlampoowneia auTh, amMokpUTToVTag TAUTOXPOovVaA TNV UAoToinon g
KAGQONG TOU AVTIKEIPMEVOU TO OToi0 avaBaduiloups.

= Quunbeite 6TL N UAoTOINON HIag dlampoowneiag Meptéxel kat' avAaykn
dnuooieg ueb6doug. Emopévwg, umod KavovikEG ouvBnkeg, dev eival duvatn n
\\7anéKouwn'unvénuéouovueeééwv. )

M. Aikaucixog, EITA233 10

N
MNapadeiypya (ouvexeia)

// Parcel3.java Returning a reference to an inner class.
public class Parcel3 {
private class PContents implements Contents {
private int i = 11;
public int value() { return i; }
}
protected class PDestination implements Destination {
private String label;
private PDestination(String whereTo) { label = whereTo; }
public String readLabel() { return label; }
}
public Destination dest(String s) {
return new PDestination(s);
}
public Contents cont() { return new PContents(); }

}

M. Aikaidrog, EITA233 12
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Mapadeiypa (ouvexeia)

// TestParcel.java
public class TestParcel {
public static void main(String[] args) {
Parcel3 p = new Parcel3();
Contents ¢ = p.cont(); // upcasting

Destination d = p.dest("Tanzania");

Parcel3.PContents pc = p.new PContents();

M. Mikauéixog, EITA233 13
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2Uvdeon pe eEWTEPN KAGON (napc'|68|ypa)w

private class SSelector implements Selector {
private int i = 0;
public boolean end() { return i == objects.length; }
public Object current() { return objects[i]; }
public void next() { if(i < objects.length) i++; }

}

public Selector getSelector() { return new SSelector(); }
public static void main(String[] args) {

Sequence sequence = new Sequence(10);

for(int i = 0; 1 < 10; i++)
sequence.add(Integer.toString(i));

Selector selector = sequence.getSelector();

while(!selector.end()) {
System.out.println(selector.current());
selector.next();

Avadopég oto Tedio
objects Tng
MepLlkAelovuoag
kAdong, yivovral
Xwplg 1Olaitepo

} TIPOGBLOPLOPO.

}
\\} // end of Sequence class

M. Acaudicog, ET1A233 15

4 14 J V4 \
(Zuv&:on HE eEwTEPN KAQoN (mapadeiypa)
interface Selector {

boolean end();
Object current();
void next();
}
public class Sequence {
private Object[] objects;
private int next = 0;
public Sequence(int size) {
objects = new Object[size];
}
public void add(Object x) {
if (next < objects.length)
objects[next++] = x;

}

M. AIKQIOKOG, ELIAZSS 14

e ™
AsiToupyikoTnTa Sequence

= ‘Evag mivakag otabepol HeEYEBOUC, «TIEPITUALYUEVOG» HECT
otnVv KAdon Sequence

= AlaBéTel nEB0DO add() yia mpodobeon AVTIKEIUEVWY OTOV
nivaka, epoOoov UTdpxeL XWPOG.

= Eruotpédel éva avTikeipgevo TUTou Selector, péow TOU oToioU
HTopoUpe va dlatpé€oupe Tov mivaka.

= MpoKelTal yla £éva Mapdadelyha Tou oXedlaoTikoU poTUToU
emnavaAnrm (lterator design pattern), To omoio 6a doupe Kat
apyoTepa.

\_

M. Aikaidrog, EITA233 16
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2Uvdeon pe sEWTEPN KAGoN

= AVTIKE{MEVA EOWTEPIKDOV KAACEWV BlOBETOUV AUTOMATN TPOCRACN OoTA
MEAN TNG MeplkAeioucag kKAAong. ‘ETaol, anod éva oTIYUIOTUTIO Uilag
E0WTEPLKNG KAAONG £XOUME duvaTOTNTA MPOORAONG O HEAN TOU
MEPLKAEiOVTOG AVTIKEIHEVOU, XwpPIG 1dlaitepoug poadloplopolg.

= AuTO ocupBaivel dLOTL 6TAV dNUIOUPYOUUE €va OTIYHIOTUTIO E0WTEPLKNG
KAGQONG, TO AVTIKEiUeEVO aUuTO BlaBETEL UTIOPPNTO GUVIECHO TIPOG TO
avTikelpgevo ekeivo To oroio divel UMOOTAOT OTNV €0WTEPLKY Hag KAdon,
Kdl TO OTI0(0 aviKeL OTNV KAAON TIOU TIEPLKAE(EL TNV E0WTEPIKN HAG KAAON.

= AuTO onuaivel 6Tl

= ‘Eva avTIKE(NEVO E0WTEPLIKNG KAAONG Propel va dnuioupynBei povo oe
ouvdUaOoUO Pe avTiKeipevo NG meplkAeiouoag KAAong tng.

" & e0WTEPLIKEG KAAOEIC dev UMOPOUNE va dNAOVOUUE OTATIKA Media
(5edopévwyv, HEBOBOUG, eOWTEPIKEG KAAOELG). MaTi;

= H unoéppnTn MAPATIOUTN|) OTO AVTIKE(MEVO TNG MEPLkAEioucag KAAONG
uropei va avaktnOei pe xpron Tou: EnclosingClassName.this

M. Mikauéixog, EITA233

4 N

«TOMKEG» E0WTEPIKEG KAAOEIG

\_ v

= EKTOGQ amd tn dNAwor) Toug oav Nedia KAATEWV, EOWTEPIKES
KAQoelg uropoUv ermiong va optoBoUv kat va dnAwbouv:

= Méoa oTo owua HeBOdWV.

= Méoa oe nedia eyBEAELAG (scopes) OTO ECWTEPLIKO HEBODWV.

= Jav avVUPEC KAAOEIC TIou uAomoloUV KATola dlarnpoowreia
(interface).

= YAV AQVWOVUPEG KAACEIG TIOU ETEKTEIVOUV ULA KAAOT UE UN
TIPOKABOPIOPEVO KATAOKEUAOTY).

= 3TOXOQ:
= YAoroinon uiag dlanpoowreiag woTe va PrnopoUe va
dNUIOUPYOOUE KAl VA ETUOTPEYOUUE XEIPLOTNPLO OE
avTIKE(UEVO TNG dlampoowTneiag
= AnuloupyoUlE Hla KAGoN Tou hag BonBdet otnyv emAuon evog
MPORANMATOG, AAAA TNV KPATAUE IBIWTIKNA

M. Mikaudikos, EITA233

-
2uvdeon pe eEwTepn KAAoN

= H mpoofaon mpog TIG eEnTEPEG KAAOELG, XWPIQ 1BlaiTepoug
nMpoadloplopolg, eival duvaTtr akoun Kat and MOANATA®G GWALACUEVEQ
E0WTEPIKEG KAAOELG:

class MNA { public class MultiNestingAccess {

private void f() {}
class A {

private void g() {}
public class B {

MNA mna = new MNA();

MNA.A mnaa = mna.new A();

public static void main(String[] args) {

void h() { MNA.A.B mnaab = mnaa.new B();
90); mnaab.h();
£0);
} }
} }
}
}
\_ /
M. Aicandxog, EITA233 18
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TOTNKEG EOCWTEPIKEG KAAOEIG
// Destination.java
public interface Destination {
String readLabel();
}
// Contents.java
public interface Contents {
int value();
}
\_ /

M. Aikaidrog, EITA233
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TOmKEC EOWTEPIKEC KAAOEIC

public class Parcel5 {
public Destination dest(String s) {

class PDestination implements Destination {
private String label;
private PDestination(String whereTo) {

label = whereTo; }

public String readLabel(L\i\return label; }

}

return new PDestination(s);

}

public static void main(String[] args) {

Mota eival n epBéAela autou
TOU OpLOpOU;

Parcel5 p = new Parcel5();
Destination d = p.dest("Tanzania");

}

M. Mikaudrog, ET1A233 21
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AvaVulEeC eOWTEPIKEC KAAOEIC 7
H nuéBodog cont() cuvduddel T
dnuioupyia G TIEAG
ETOTPODNG HE TOV OPLOUO TNG
KAAong, n oroia avamnaploTtd
TNV TIUN ETUOTPOPNG.
private int i = 11; <

public class Parcel7 {
public Contents cont() {
return new Contents() {

public int value() { return i; }
}; // Semicolon required in this case

}

public static void main(String[] args) {

Parcel7 p = new Parcel7();

Contents ¢ = p.cont(); EcwTepIKA KAAON Xwpig
} ovoua: dnuloupyia avTIKELUEVOU
NG avvuung kKAdong, n omoia
} kAnpovopuel aroé tnv Contents

M. Aikoucikog, ETIA233 23
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EowTepIKEC KAAOEIC TOMKNG EMPBEAEIAC W

public class Parcelé6 {
private void internalTracking(boolean b) {
if(b) {
class TrackingSlip {
private String id;
TrackingSlip(String s) {
id = s;
}
String getSlip() { return id; }
}
TrackingSlip ts = new TrackingSlip("slip");
String s = ts.getSlip();
}
// Can't use it here! Out of scope:
//! TrackingSlip ts = new TrackingSlip("x");
}
public void track() { internalTracking(true); }
public static void main(String[] args) {
Parcel6 p = new Parcel6();

p.track(); } }

M. Aikaucixog, EITA233 22

a I
AVWVUHEC EOWTEPIKEC KAAOEIC

= H uébodog cont( ) ouvduddlel Tn dnuloupyia avtiKElHEVOU oav
TIUY) ETUOTPOPNC ME TOV OPLOKO TNG KAAONG OTNV orola aviKel
TO ETUOTPEPOUEVO AVTIKEIPEVO.

= H kAdon autn elvat avovuun.

= 3TOV 0pLOMO TNG KAAoNG dev cupneplAapBavoupe
KATAOKEUAOTH KAl OUVETIWG N dnuloupyia Tou avTtiotolxou
AVTIKELMEVOU YiveTal JE UTIOPPNTN ETILKANON TOU
TIPOKAOOPIOUEVOU KATAOKEUAOTN.

= Q0T600, UTIapxel duvaTtoTnTa OMNAWONG KATAOKEUAOTY) UE
TAPANETPOUG.

\_ /
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(Avd)vupsq E0WTEPIKEG KAAOEIG KAl KATOOKEUAOTEG )
ME TTAPAMETPO
public class Wrapping {
private int i;
public Wrapping(int x) {
i=x;
}
public int value() {
return i;
}
}
M. Aikardxog, EIIA233 25
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ApXIKOTIOINOEIC MTESIWV ECWTEPIKWV KAACEWV

= Katd Tov opIoud TwV TTEdIWV HIOG avwvuung KAAong,
ETMTPETTETAI N XPrON APXIKOTTOINTWY, OTTWG KAl UE TIG
KAVOVIKEG KAAOEIG.

= Av woTO00, 0€ KATTOIO apXIKOTToINTH BEAOUNE va
XPNOIUOTTOINCOUUE AVTIKEIMEVO TTOU OPICETAI EKTOC TNG
AVWVUUNG ECWTEPIKAG KAAONG, 0 HETAYAWTTIOTNG ETTIBAAAEI
OTTWG N TTOPAPETPOG PE TNV OTTOIA TTEPVIETAI AUTO TO
QVTIKEIPEVO gival TeAIKN (final).

\_

M. Acaudicog, ET1A233

(Avd)vupeq EOWTEPIKEC KAAOEIC KAl
KATOOKEUOOTEG LE TTAPANETPO

public class Parcel8 {
public Wrapping wrap(int x) {
// Base constructor call:
{ // Pass constructor argument.

return new Wrapping(x)
public int value() { return super.value() * 47;}
public int newValue { return 80; }
}; // Semicolon required
}
public static void main(String[] args) {
Parcel8 p = new Parcel8();
Wrapping w = p.wrap(10);
System.out.println(w.value());
System.out.println(w.newValue());

} EowTeplkn kKAAon xwpig évoua, n oroia eival TUmou
} Wrapping, aAAd enekteivel Tn Wrapping
uttepokeAifovTag Tn value kal mpocB£TovTag Tov
opLopd TG newValue.

e N
ApXIKOTIOINOEIG MEJIWV E0WTEPIKWV KAACEWV

public class Parcel9d {
// Argument must be final to use inside
// anonymous inner class:
public Destination dest(final String dest) {
return new Destination() {
|private String label = dest; // initializer |
public String readLabel() { return label; }
}i
} ApIKomomnTiHg
public static void main(String[] args) {
new Parcel9();
p.dest("Tanzania");

Parcel9 p =
Destination d =

28



public class Parcell0l {

VA 14
APYXIKOTIOINOEIC TIESIWV EOWTEPIKWV KAAOEWV public Destination
destination(final String dest, final float price) {
abstract class Base { return new Destination() {
public Base(int i) { . private int cost;
System.out.println("Base constructor, i = + 1i); }

// instance initialisation for each object

>TaTIkN pEB0DOG getBase, n omoia eTioTPEd¢ {
AVOVUUN E0WTEPLKN KAAON.

public abstract void f();
}
cost = Math.round(price);

public class AnonymousConstructor { ‘ if (cost > 100) System.out.println(“Over budget”);

ApPXLKOTIOINTNG OTLYMIOTUTIOU }
public static Base getBase(int i)«{ (instance initializer), o omo{og £xet . . _
return new Base(i) { POAO OlOVE( KATAOKEUADTH Yla TNV private String label = dest;
{ —— " avévuun kAdon. public String readLabel() { return label; }
System.out.println("Inside instance initializer"); }s
}
public void f() { System.out.println("In anonymous f()"); } }

}; public static void main(String[] args) {
} Parcell0 = new ParcellO();
Destination d = p.destination(“Tasma”, 101.395F);

public static void main(String[] args) {
Base base = getBase(47); }
base.f(); }
,}} I 29 30
/, \\ interface Service {
/4 /4 - . .
Alanipoowrneiec Kal «<EpyooTaoia» (Factories) void methodl();
void method2();
= ‘Evag TUTkOG TPOTIOG YId va KATAOKEUAJOUE avTIKEipeva }
Tou uloroloUV pla dlampoowTreia eival To oxedlaoTIKO interface ServiceFactory {
npoTumno «EpyooTtaciakn MéBodog» (Factory Method): Service getService();
= AvTi va KahoUue areuBeiag €évav KATaoKeEUaoTn, '
KaAoUpe pla pEB0SO KATAOKEUNG OE £vVa AVTIKE{EVO class Implementationl implements Service {
«gpyooTdolo» (factory object), n omoia pag emwoTpEdel pia Implementationl() {} // Package access
U)\OT[O'I.T']OT] m™mg 6lanpoo'wn8|'_aq_ public void methodl() {print("Implementationl methodl");}
, , , , , , public void method2() {print("Implementationl method2");}
= Mg Tov TPOTO AUTO, BewpPnTIKA 0 KWALKAG pag eival }
T\NPWG ATIOPMOVWHEVOG amd TNV UAoToinon mg
6u1npoounmiaq class ImplementationlFactory implements ServiceFactory {
, , , public Service getService() {
= ‘ETOL propou e va avtaAAa&oupe pia UAoTonon e Jlav return new Implementationl();
AAAN Xwpig MapeveEPYELEG. }

\_ / .

M. Acaudicog, ET1A233 31




class Implementation2 implements Service {
Implementation2() {} // Package access
public void methodl () {
print("Implementation2 methodl”);

}
public void method2() {

print("Implementation2 method2”);
}
}

class Implementation2Factory implements ServiceFactory {
public Service getService() {
return new Implementation2();

}

33

Ag10TTOIiNON ECWTEPIKWYV KAAOEWV
oT1o 2xed100TIKO MNpdTuTro EpyooTaciakig
Me06dou

35

public class Factories {

public static void serviceConsumer (ServiceFactory fact) {
Service s = fact.getService();
s.methodl();
s.method2();

}

public static void main(String[] args) {
serviceConsumer (new ImplementationlFactory());
// Implementations are completely interchangeable:
serviceConsumer (new Implementation2Factory());

}

34

4 N
EowTtepikeg kKAaoeig kai Factory Method
interface Service {

void methodl();
void method2();

}

interface ServiceFactory { Service getService();}

class Implementationl implements Service {
private Implementationl() {}
public void methodl() {print("Implementationl methodl");}
public void method2() {print("Implementationl method2");}
public static ServiceFactory factory =
new ServiceFactory() {
public Service getService() {
return new Implementationl();
}
i
J J
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class Implementation2 implements Service {
private Implementation2() {}
public void methodl() {print("Implementation2 methodl");}
public void method2() {print("Implementation2 method2");}
public static ServiceFactory factory =
new ServiceFactory() {
public Service getService() {
return new Implementation2();
}
Yi
}

public class Factories {
public static void serviceConsumer (ServiceFactory fact) {
Service s = fact.getService();
s.methodl();
s.method2();
}
public static void main(String[] args) {
serviceConsumer (Implementationl.factory);
// Implementations are completely interchangeable:
serviceConsumer (Implementation2.factory);
}
}

37
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Closure (kAgicipo)

= Closure (KA€iOIhJO) aTTOKOAEITAl PO OVTOTATA N OTToIA
dlaTnpEi TTANPOPoOpPIa OXETIKA PE TO TTEdIO EUPREAEIOG OTO
OTT0i0 dNUIOUPYRBNKE.
= >7n Java, Jia eowTePIKr KAGon atroTeAEi closure kabwg:
= [lap’ O11 dev TTEPIAAUPAVEI «AUTOUOCIEG» TTANPOYPOPIES
aTrO TO AVTIKEIYEVO TO OTTOIO TNV TTEPIKAEIEL. ..
= JlIaTNPEI UTTOPPATWG MIA TTAPATTOUTIH OTO AVTIKEIMEVO
auTo, NEOW TNG OTTOIaG dlaTNPEI TN dUVATOTNTA
TTPOOoRaoNG o€ OAa Ta TTEDIO TOU AVTIKEIMEVOU (aKOUN
KAl OTA 101WTIKA).
= O1 eowTEPIKES KAAOEIC TNG Java Jag ETTITPETTOUV VO
uAoTToifjooupe callbacks (eTTavakAACEIG).

\_ /
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e ™
dwAlaopevec KAAOEIC (sowTepikéG OTATIKEG)

= Méxpl Twpa €idaPe OTI TIG ECWTEPIKEG KAAOEIG TIG BIAXEIPICOPAOTE OTTWG Kal
Ta utréAoITTa TTedia Twv KAGoewv TG JAVA, 6cov agopd Tov TTpocdIopIcud
TPooBaang TTPOG auTéG (private KATT).

= H JAVA pag emtpémmel va opifoupe EOWTEPIKES KAATEIG oav oTaTIKEG. Ol
OTOTIKEG EOWTEPIKES KAATEIG AéyovTal wAlaopéveg KAdoelg (nested
classes).

= Anuioupyia avTIKEINEVOU QwAIaoUEVNG KAAoNG dev TTpoUTroBETEl TNV
onuioupyia avTikeIyévou e§WTEPNGS KAAONG.

= OwAiaopéveg KAAOEIG uTTopoUlV va evuttdpéouv oav TTedia SiIammpoowITeiwV
(interfaces). I.x.:

public interface IInterface {
static class Inner {
int i, j, k;
public Inner() {}

void £() {}
h } }

M. Aikaucixog, EITA233
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Callback (emavakAnon)

= |n computer programming, a callback is a piece of executable code
that is passed as an argument to other code, which is expected to
call back (execute) the argument at some convenient time.
= The invocation may be immediate as in a synchronous callback, or it
might happen at later time as in an asynchronous callback.
= |n all cases, the intention is to specify a function or subroutine as an
entity that is, depending on the language, more or less similar to a
variable.

= Programming languages support callbacks in different ways, often
implementing them with subroutines, lambda expressions, blocks,
or function pointers.

Application program

Callback function

calls calls
Library function J

Software library 40

Main program

\_
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~ o
EnavakAnoeig otn Java

® |n object-oriented programming languages without function-valued
arguments, such as in Java before its 8 version, callbacks can be
simulated by passing an instance of an abstract class or interface,
of which the receiver will call one or more methods, while the
calling end provides a concrete implementation.

= Such objects are effectively a bundle of callbacks, plus the data
they need to manipulate. They are useful in implementing various
design patterns such as Visitor, Observer, and Strategy.

= Me 10 callback, eva avtikeipevo pnopei va Aapet ano eva
OeUTEPO AVTIKEINEVO Hla TANPOdOpia, n OTola TOU ETUTPETEL
va KAAEOEL JEA TOU TIPWTOU AVTIKELMEVOU KATIOLA OTIYUN
apyotepa.

\_ /
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~ ™
Napadeiypa xpnong callback (ouvexeia)

= Mpoogyylon: Kataokeualouue TNV Callee2, ®OTE va
KAnpovouei Tnv uloroinon Tng MyIncrement.
= Me TnVv eukalpia, TporomoloUhe Kal TNV UAoToinon tng
KANPOVOUNUEVNG increment () MEOA OTNV Callee?2
= [MpooBETOUNE OTNV Callee2 HIA EOWTEPIKN KAAON Closure
TIou UAorolel TN dlampoowreia Incrementable
» H kKAdon auTn MpEmeL va MepLEXEL HEOODOO increment ()
= ®povTtiCouphe wOTE N V€A increment () TNG Closure, va
KaAel TNV increment () TG Callee2 TNV oTOlA KAl
BEANAE VA ETIAVAXPTOLOTION|OOUE.
= H ueBodog getCallbackReference() NG Callee2
KATaoKeUAlel Kal ETLOTPEDEL TO QVTIKEIUEVO Closure TO
OTI0l0 OUYKPATEL OTO EOWTEPIKO TOU TO CUYKEIMEVO NG
Callee2
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~ ™
Napadeiypa xpnong callback

= Avalntoupe €va tpomno wote n go() Tng Caller va unopéacel va
Xpnotgorionaoel Tnv increment() ou €xel uhotoinBei otnv
Mylncrement.

* Mapatnpeiote 0TI oTOV KATaokeuaoTtn TG Caller dev
propoU e va Tepdoou e avTikeipevo turou Mylncrement!

interface Incrementable { void increment();}

class Caller {
private Incrementable callbackReference;
Caller(Incrementable cbh) { callbackReference = cbh; }
void go() { callbackReference.increment(); }

}

class MyIncrement {
void increment() {System.out.println("Other operation" );}
static void f(MyIncrement mi) { mi.increment(); }

h /
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class Callee2 extends MyIncrement {
private int i = 0;
public void increment() {
super.increment();

i ++;
}
private class Closure implements Incrementable {

public void increment() { Callee2.this.increment(); }
}
Incrementable getCallbackReference() {

return new Closure();

44
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EowTepikec KAAoeig kal MAaiola eAEyxou

= [TAaiolo epappoywv (application frameworks): KAdon 4 cuvoAo
KAGoewvV TO 0TT0I0 €X€I OXEDIAOOEI yIa TNV €TTIAUCH PIAG
OUYKEKPIMEVNG KATNYOPIag TTPORANUATWY.

= [a TV Xpron €vog TTAQICiou EQapuoywy, Katd kavova
KANpovopouUpe atrod TIG KAGOEIG TOU TTAQICIOU EQAPUOYWY Kal
uttepOoKeEAIfoupE TNV UAOTTOINON OPICHEVWY HEBODWV.

= O KWAIKAG TTOU YPAPOUUE OTIG UTTEPOKEAICOUOEG HEBODOUG
TTpoocapudlel TN YEVIKN AUon TTou diveTal ATTO TO TTAQICIO EQAPPOYWV
OTO OUYKEKPIPEVO TTPORANUA TTOU pag evOlaPEPEl va AUCOUE.

= Mia Katnyopia TTAaICiwyV epappoywy gival Ta TTAaiola eAEyxou, Ta
oTToia a@opoUVv aTov EAeyXo auuBdvrwy (events).

= YuoThPaTta Aoyiouikou Ta otroia diaxeipifovral cupBavta AéyovTal
ouoTAPaTa eAKOPEVa aTTé oupBavTta (event-driven systems). TUuTTIKO
TTapddelyua TETOIWY cuoTnUAaTwy gival Ta GUI.

\_ /)
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e ™
Napadeiypa MAaiciou EAEyxou

= [lapddeiyua: ekTéAeon cupBdvTwy, éTav auTd KaBioTavTal £TOIUA TTPOG EKTEAEDN
META TNV TTAP0OO0 KATTOIOU XPOVIKOU SIa0TAUATOG.

public abstract class Event {
private long eventTime;
protected final long delayTime;
public Event(long delayTime) {
this.delayTime = delayTime;
start();
}
public void start() {
eventTime = System.currentTimeMillis() + delayTime;
}
public boolean isReady() {
return System.currentTimeMillis() >= eventTime;

}

public abstract void action();

N /)
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MpoypapHATIONOC EAKONEVOC OO oUMBavTa %

WIKIPEDIA
The Free Encyclopedia

= Event-driven programming is a programming paradigm in which
the flow of the program is determined by events such as user
actions (mouse clicks, key presses), sensor outputs, or messages
from other programs/threads.

= Event-driven programming is the dominant paradigm used in
graphical user interfaces and other applications that are centered on
performing certain actions in response to user input.

= |n an event-driven application, there is generally a main loop that
listens for events, and then triggers a callback function when one
of those events is detected.

= Event-driven programs can be written in any programming
language, although the task is easier in languages that provide
high-level abstractions, such as closures.
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Napadeiypa MAaiciou EAEyxou

= O KATOOKEUQOTAG AvTIKEINEVWY TUTTOU Event apyikoTrolei Tnv
TIUA TNG XPOVIKAG OTIYUAG KATA TNV OTTOIa UTTOPEI VO
eKTENECOEI TO OCUMPBAV, PeETG TN dnUIoUPYia TOU.

= MeTd KaAei Tnv start, n otroia uttoAoyiel TN OTIyUA KATA TNV
oTToix TO CUMBAV TTPETTEI va AGBEI XWpPA.

public Event(long delayTime) {
this.delayTime = delayTime;
start();

\_ /)
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import java.util.*;
public class Controller {
private List eventList = new ArrayList();
public void addEvent(Event c) {
eventList.add(c);
}
public void run() {
while (eventList.size() > 0) {
for (int i = 0; i < eventList.size();
Event e = (Event)eventList.get(i);
if (e.isReady()) {
System.out.println(e);
e.action();
eventList.remove(i);

}

}
H}

i++) {

/
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public class GreenhouseControls extends Controller {
private boolean light = false;

public class LightOn extends Event {
public LightOn(long delayTime)

public void action() { light =

{super (delayTime);}
true; }

public String toString()
}

{ return "Light is on"; }

public class LightOff extends Event {

public LightOff(long delayTime) { super(delayTime);
public void action() { light = false; }

public String toString() { return "Light is off"; }

}

M. Aikoucikog, ETIA233
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MAaioia EA£yxou kal EowTepikEC KAAOEIC

\

= H xprion E0WTEPIKWY KAACEWV POG ETTITPETTEL:
= Na Totrofeticoupe o0AOKANPN TNV uAoTtToinon evog TTAaiciou
eAéyxou o€ pia pévo KAAon, n otroia va eykuBwricel 6An Tn
AEITOUPYIKOTNTA TTOU APOPE OTO CUYKEKPINEVO TTPORANUA.
= Na diatnpricoupe TNV ammAdTNTA TNG UAOTTOINONG, KABWG Ta

QVTIKEIMEVA TWV ECWTEPIKWV KAAOEWV dlaTnpouv TTpocacn
TTPOG OAa Ta PEAN TNG TTEPIKAEIOUCAG KAGONG.

= [lapddeiypa
= YAoT1T0inon AOyIOHIKOU eAEyXou BepuoknTTiou.

= EAEyXel OIaQOPETIKEG AEITOUPYieG TOU BEPUOKNTTIOU, OTTOU KABE
evEpyela gival dIaPOPETIKN (TT.X. Avolyua @wTOG, VEPOU,
BepPUOOTATN KATT).

o
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private boolean water = false ;
public class WaterOn extends Event {
public WaterOn(long delayTime) { super(delayTime); }
public void action() {
water = true ;
}
public String toString() {
return "Greenhouse water is on";
}
}
public class WaterOff extends Event {
public WaterOff(long delayTime) { super(delayTime); }
public void action() {
water = false ;
}
public String toString() { return "Greenhouse water is
off" ;}
}

M. Aikaidrog, EITA233

52



-

‘EAeyxo¢ Beppoknmiou

private String thermostat = "Day" ;
public class ThermostatNight extends Event ({
public ThermostatNight(long delayTime) {super(delayTime);}
public void action() {thermostat = "Night" ; }
public String toString(){return "Thermostat on night set";}
}

public class ThermostatDay extends Event {
public ThermostatDay(long delayTime) {super(delayTime); }
public void action() { thermostat = "Day" ; }

public String toString() {return "Thermostat on day set";}

}

M. Mikaudrog, ET1A233
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public class Restart extends Event {
private Event[] eventList;
public Restart(long delayTime, Event[] eventList) {
super (delayTime);
this.eventList = eventList;
for (int i = 0; i < eventList.length; i++)
addEvent (eventList[i]);
}
public void action() {
for (int i = 0; i < eventList.length; i++) {
eventList[i].start(); // Rerun each event
addEvent (eventList[i]);

}
start(); // Rerun this Event
addEvent( this );
}
public String toString() { return "Restarting system" ; }

}

M. Aikoucikog, ETIA233
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// An example of an action() that inserts a
// new one of itself into the event list
public class Bell extends Event {
public Bell( long delayTime) {
super (delayTime) ;
}
public void action() {
addEvent (new Bell(delayTime));

}
public String toString() { return "Bing!" ;

M. Akaudrog, ETIA233
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public static class Terminate extends Event {
public Terminate(long delayTime) {
super (delayTime) ;
}
public void action() {
System.exit(0);

}

public String toString() { return "Terminating!"

M. Aikouckog, ETIA233
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public class GreenhouseController {
public static void main(String[] args) {
GreenhouseControls gc = new GreenhouseControls();
gc.addEvent (gc.new Bell(900));
Event[] eventList = {
gc.new ThermostatNight(0),
gc.new LightOn(200),
gc.new LightOff(400),
gc.new WaterOn(600),
gc.new WaterOff(800),
gc.new ThermostatDay(1400)};
gc.addEvent (gc.new Restart (2000, eventList));
if (args.length == 1)
gc.addEvent (gc.new
Terminate(Integer.parseInt(args[0])));

gc.run(); }}
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public class Terminate extends Event {
public Terminate( long delayTime) {
super (delayTime);
}
public void action() {

System.exit (0);

public String toString() {

return "Terminating" ;

}}

M. Akaudrog, ETIA233
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