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H BiBAIoBRkn SWING
Event-driven programming



e —
Swing

- Ta GUIs (Graphical User Interfaces) eival Ta ouvnBiouéva
interfaces 1TTou xpnoiyoTroioUuv TTapaBupa, KOUUTTIA, Menus, KATT

- H Swing eivai BiBAioBnkn Tn¢ Java yia Tov TTpoypauuaTIoONO
TETOIWV interfaces.

H perecéhicn tou AWT (Abstract Window Toolkit) To otToio ATav 10 TTPWTO
aAAG Ox1 TOOO €TTITUXNMEVO TTOKETO TNC Java yia GUI.

Twpa £xel avrikataoTaBei amrd Tnv PIBAI0ONKN JavaFX aAAG n Swing givai
TTIO ATTAN VIA TNV €10AYWYI EVVOIWV.



Event driven programming

- To Swing akoAouBei To povTEAO TOu event-driven programming
YTTapxouv KATToIa avTIKEIPEVA TTou TTupodoTouv cuufavta (firing an event)

Y1rapyouv Katrola AAAa avTIKEiPeva TTou gival akpoaTég (listeners) yia
oupBavra.

Av TTpoKANGBEi Eva ouuBav UTTapXOouUV EIDIKOI XEIPIOTEC TOU OUPPAvTOG (event
handlers) — uéBodol 1Tou xelpidovral Eva ouppav

To cupuPav (event) gival KI AUTO €va QVTIKEIMEVO TO OTTOIO UETAPEPEL
TTANPO@OPIa YMETAEU TOU QVTIKEIMEVOU TTOU TTPOKAAEI TO GUNBAV KAl TOU
aKpoarn.

- 20¢ OQupilouv kATl OAa auTta?

[TOAU TTOPOPOIEC APXEC UTTAPXOUV OTNV dNUIOUPYIa Kal TOV XEIPIOUO
ECAIPETEWV.



e —
Swing

- 21NV Swing BiIBAI0ORKN éva GUI atroteAgital atrd TTOAAG
oTolxEia/ouoTaTIKa (components)

TT.X. TTapdBupa, KOUMPTTIA, HEVOU, KOUTIA E1I0QYWYNG KEINEVOU, KATT.
- Ta components autd TTupodoToUV CUUBAVTA

[1.X. TO TTATNUA EVOC KOUMTTIOU, N E1I0AaYWYI KEIMEVOU, N €TTIAOYI O€ £va
MEVOU, KATT

- Ta oupBavta autd Ta xeipidovral Ta AVTIKEIMEVA-OKPOATEC, TTOU
EXOUV €I0IKEC nEBOBOUC yI auTa
TI yiveTal 6Tav TTATANE €VA KOUUTTI, OTAV KAVOUUE HIA ETTIAOYI KATT

- OAo 10 Tpdypappa KUAGE wg pia aAAnAouxia atmd cupBavta
KAl TOV XEIPIOPO TOUC ATTO TOUC OKPOATEG.

Component [ J Listener




J F To JFrame opicel Eva Bacikd atrAd TTapddupo.
rame O TTapakdaTw KwdIKag dnuIoupyeEi Eva TTapabupo

|1mport javax.swing.JFrame;
I

:public class JFrameDemo

1 {

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public static void main(String[] args)

{
JFrame firstWindow = new JFrame ( );;ZZ////,

firstWindow.setSize (WIDTH, HEIGHT) ;

firstWindow.setDefaultCloseOperation (
JFrame .EXIT ON CLOSE) ;

firstWindow.setVisible (true) ;




2 L]




JFrame

- EmAoyéc yia To setDefaultCloseOperation:
EXIT ON CLOSE: KaAei Tnv Sytem.exit() kar otapaTtdel To TTpOYypPaAuUua.

DO _NOTHING_ ON_CLOSE: dgv kavel TiTTOoTA, OUCIACTIKA OEV POC ETTITPETTEI
va KAgiooupue 1o TTAPABuUpPO

HIDE_ON_ CLOSE: KpuBel To TTapaBupo aAAa dev oTapATAEl TO TIPOYPAUMA.
- AN\ec peBodoil:

add: TpooBEéTel Eva ouoTaTikd (component) oTo TTapABupPo (TT.X. EVa KOUMTTI)
setTitle(String): divel éva ovopa o1o TTapABupo TToU dNUIOUPYOUE.



ETIKETEC

- AQOU €XoulE PTIACEI TO BACIKO TTAPABUPO PTTOPOUNE TTAEOV Va
QPXIOOUUE VA TTPOCBETOUPE CUOTATIKA (Components)
- MtTopoupe va TTpooBeécoupue Eva (OUVTOMNO) KEIEVO OTO TTAPABuUPO
Uag TTpooBETovVTaC pIa eTIKETA (label)
- JLabel class: yac emrpetrel va ONUIOUPYNOOUME MIQ ETIKETA UE
OUYKEKPIPEVO KEIUEVO
JLabel greeting = new JLabel (“Hello World!'”);
- AQOU ONMUIOUPYNOOUME TNV ETIKETA Ba TTPETTEI VA TNV TTPOCOECOUUE
UECQ OTO TTAPABUPO Jac.
KaAoupue Tnv péBodo add tn¢ JFrame



—————————————————————————— Mapé TIKETA - — = —
:import javax.swing.JFrame; TR [ vl

| import javax.swing.JLabel;
I

I
public class JLabelDemo

{
public static final int WIDTH = 300;

public static final int HEIGHT = 200;

public static void main (String[] args)

{

firstWindow.setSize (WIDTH, HEIGHT) ;

firstWindow.setDefaultCloseOperation (
JFrame.EXIT ON_CLOSE) ;
JLabel label = new JLabel ("Hello World!'") ;
firstWindow.add (label) ;

firstWindow.setVisible (true) ; /¥
}

I
I
I
I
I
I
I
I
I
I
I
I
I
JFrame firstWindow = new JFrame( ); :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I




JHello World!




KoupTtria

- 'Eva dANo component yia Eva ypa@Iko TTePIBAAAOV gival Ta KOUMUTTIA.

- AnuIoupyou e KOUPTTIA JE TRV KAaon JButton.
JButton button = new JButton(“click me”) ;

To Keipevo oTov constructor gival auto TTou gp@avidetal TTAvVw OTO KOUMTTI.

- [0 va CEPOUME TI KAVEI TO KOUUTTI OTav TTaTNOEi Ba TTPETTEN Va
OUVOEOOUUE TO KOUMTTI JE Eva aKpOaTH.
O akpoaTn¢ €ival Eva avTIKEINEVO MIag KAAoNG TTou uAoTTolEi To interface

ActionListener n otroia £xel TNV nEBOOO
- actionPerformed (ActionEvent e): XeIpifeTal Eva cuupav

A@PoU dnNUIOUPYNOOUME TO AVTIKEIMEVO TOU OKPOATI TO CUVOEOUME (KATAXWPEOUME) UE
TO KOUUTTI XpnolyoTroiwvTag TNV JEBodo Tn¢ JButton:
* addActionListener (ActionListener)



[ fmport javax. swing.JFrame; Mapadupo pe koupr - -

| import javax.swing.JButton;
public class ButtonDemo
{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public static void main (String[] args)

{

JFrame firstWindow = new JFrame( ) ;
firstWindow.setSize (WIDTH, HEIGHT) ; JButton

firstWindow.setDefaultCloseOperation (
JFrame .DO_NOTHING ON CLOSE) ;

JButton endButton = new JButton("Click to end program.") ;

EndingListener buttonEar = new EndingListener( );
endButton.addActionListener (buttonEar) ;

firstWindow.add (endButton) ;

KaTax(bpldr]

firstWindow.setVisible(true);///\\\




I1m.port java.awt.event.ActionlListener;

| import java.awt.event.ActionEvent;
I

I
jpublic class EndinglListener implements ActionListener

|
|
I
|
I
I { :
public void actionPerformed (ActionEvent e) I
I
|
I
I

{
System.exit (0) ;

|
I
|
I
|
I -
: ‘Evac akpoaTtric uhotrolei 1o interface ActionListener kal TTpETTE
I va uAoTroligi TNV P€EBodo actionPerformed(ActionEvent)

Ortav Tratdue 1o kKouuTri oto GUI kaAgital n uéBodog actionPerfomed Tou
OKPOATH TTOU €XOUME KATAXWEIOE! VIO TO KOUMTTI

H kAon 1Tn¢ actionPerformed artrd tov ActionListener yivetar autopaTa
MEow TNS BIBAIOBAKNG Swing, dev TNV KAVEI O TTPOYPAUMATIOTAG

H mmapapetpog ActionEvent repiExel TTAnpo@opia OXETIKA YE TO CUPBAV
TTOU PTTOPEI va XPpNOIMOTTOINBEI.




Click to end program.




e m e e e e e e e e e e e —— - == Mo ocwoTOC TPAOTTOC VA OPICOUE TO
 import javax.swing.JFrame; 40 :va TUTTO TTa0d0

| import javax.swing.JButton; IHETRAEAL RO |’JG§ LG G SO 2B X0
I TToU €TTEKTEIVEI TNV KAGon JFrame

public class FirstWindow extends JFrame
{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public FirstWindow( )
{

super( );
setSize (WIDTH, HEIGHT) ;

setTitle ("First Window Class") ;
setDefaultCloseOperation (JFrame.DO_NOTHING_ ON_ CLOSE) ;

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
JButton endButton = new JButton("Click to end program.") ; |
endButton.addActionListener (new EndingListener( )); :
add (endButton) ; I
|
} 1
H dnuioupyia Tou ActionListener yivetal wg avwvuuo QVTIKEIMEVO
MIaG Kal Ogv Ba TO XPNOIKOTIOINOOUNE TTOTE AUECQ



public class DemoButtonWindow
{

public static void main(String[] args)

{

FirstWindow w = new FirstWindow( ) ;
w.setVisible (true) ;

Edw dnuioupyouue 10 TTAPAOUPO Pag

AuTO €ival Kal TO CwOoTO CNUEIO va ATToPacicoulEe av To TTapddupo Ba cival
visible ) ox.




[TOAANG cuoTaTIKAO

- Av B€Aoupe va BaAoupue TTOAANG components pEoa oTo TTapabupo
LagG TOTE Oa TTPETTEI va TTPOCOIOPIcCOUNE TTou Ba ToTTo0ETNOOUV
aAAILOG Ba PTTOUVE TO £va TTAVW OTO AAAO.

- AuTO yivetal pe Tnv uEBODdO setlayout TTou kaBopilel TNV
ToTTo0£TNON MO OTO TTAPABUPO
AUTO PTTOPEI Va Yivel JE DIAPOPETIKOUG TPOTTOUG



FlowLayout

- ATTAG TOTTOOETEI TA components To £va JETA TO AAAO aTTO TA
apIOTEPA TTPOG TA DECIA

- KaAoupe Tnv pEBodo
setLayout (new FlowLayout()) ;
(Mpétrel va £xoupe kaAvel import java.awt.FlowLayout)

- MeTd TTPpOCBETOUPE KAVOVIKA TO components pe Tnv add.



BorderLayout

- 2TNV TTEPITITWAON AUTH O XWPOG XWPICETAI OE TTEVTE
mepiox€c: North, South, East, West Center

- KaAoupe Tnv péBodo

setLayout (new BorderLayout()) ;

(Mpétrer va £xoupe kavel import java.awt.BorderLayout)

- Metd Otav TTpooBETOUNE TO components pe Tnv add,
TTPO0dI0PICOUNE TNV TTEPIOXN OTNV OTToia Ba TTPpooTEBOUV.

[1.X., add (1label, BorderLayout.CENTER)




e
GridLayout

« 2TNV TTEPITITWON AUTH) OPICOUME Eva TTAEYMA PE N
YPOMMEG KAl m OTAAEC KAl AUTO YeEMICel ATTO TA
apIOTEPA TTPOC TA OECIA KAl ATTO TTAVW TTPOC TA KATW

- KaAoUpE TNV €VTOAN

setLayout (new GridLayout(n,m)) ;
(Mpétrel va €xoupue KAvel include java.awt.GridLayout)

- MeTa TTPOCBETOUPE KAVOVIKA TO components PeE TNV
add.

Grid 3x4
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- AnUIoupyeioTe Eva TTapABupo PE TPIO KOUMTTIA:
To éva KAVEI TO Xpwua Tou TTapaBupou PTTAE, TO AAAO KOKKIVO Kal TO TPITO
KAgivel To TTapdBupo.

Kwdikag: MultiButtonWindow



import
import
import
import
import
import
import

javax.swing.JFrame;
javax.swing.JButton;
javax.swing.JLabel;
java.awt.Color;
java.awt.FlowLayout;
java.awt.event.ActionListener;
java.awt.event.ActionEvent;

H KAdon uAoTrolei Tov akpoaTh
111\%

MEBODO

public class MultiButtonWindow extends JFrame implements ActionListener

{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public MultiButtonWindow( )

{

super ( "Multi-Color") ;
setSize (WIDTH, HEIGHT) ;

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

setLayout (new FlowLayout());

JLabel label = new JLabel ("Pick A Color");

add (label) ;

JButton blueButton = new JButton("Blue") ;

blueButton.addActionListener (this) ;
add (blueButton) ;

JButton redButton = new JButton ("Red") ;

redButton.addActionListener (this) ;
add (redButton) ;

JButton endButton = new JButton ("Exit") ;

endButton.addActionListener (this) ;

iol0
this

add (endButton) ; \\\\\\

Juvéxela oTnv
ETTOUEVN

.




H péBodog

____________ 7/ Tnﬁ”;i’éﬂioﬂivn \_ Bl TToU KOAgiTal 6Tav TTaTNBoUV Ta
KOUMTTIA (MIOG Kal TO

public void actionPerformed (ActionEvent e) GVTIKSI'}JEVO gival Kal quOGTr’]Q
|

{
String buttonType = e.getActionCommand( ) ;
switch (buttonType) { ::

case "Blue':
To getContentPane () . setBackground (Color.BLUE) ;

ATTOTEAEO O break;
case "Red":

. getContentPane () . setBackground (Color.RED) ;
OIa@POPETIKOU break :

I [elVA case "Exit": i )
System.exit (0); [ uac divel TTpéoBacn oTa

} XOPAKTNPIOTIKA Tou frame.
} H aAAadel To Xpwua Tou frame

TOU KAB¢

public static void main(String[] args)

{
MultiButtonWindow w = new MultiButtonWindow () ;

I

I

I

I

w.setVisible (true) ; '~.==EEEE;;:~““--> I

} |
I

I

I




Multi-Color

PickACqur‘ Blue || Red | Exit







AcloonuEiwTa

* public class MultiButtonWindow
extends JFrame
implements ActionListener

MTtTopoUpE va KAvouue Tov aKpOoaTH va gival To id1o To TTapdbupo, auté Ba avaAdBel
va uAotroinoel Tn uEBodo actionPerformed.

Orav kataxwpoulue ToV aKpoaTH:
blueButton.addActionListener (this) ;

- getContentPane () . setBackground (Color.BLUE) ;

AAAGCel To background xpwpua Tou TTapabupou. H kAaon Color pag divel Ta
XPWHaTa

- String buttonType = e.getActionCommand() ;
Me Tnv evToA) auTh TTaipvoupe To String TO 0TT0iI0 dWOANE OAV TITAO OTO KOUUTTI



actionCommand

- 'Eva String 1T€dio TTOU KPATAEI TTANPOYPOPIA YIa TO
ouppBav
Av dev aANGcoupe KATI auTo €ival TO OVOPA TOU KOUMTTIOU

- MtTopoupe va diaBacouue To String YE TNV EVTOAN
getActionCommand.

- MtTopoupue va 6Eocoupe pia Tign oto String ye TNV
evtoAn setActionCommand(String)

- I.x.
redButton.setActionCommand (“RedButtonClick”) ;



e
Xpwuara

- MtTopoupe va opiocoupe 1a OIKA pag xpwuaTta he Ty RGB
ouypaon
Color myColor = new Color(200,100,4);
Ta opiopaTta cival ot RGB (Red, Green, Blue) Tiuég



JPanel

- To panel (Top€ag) gival Evag container
Méoa o€ éva container ptropoupue va BadAoupe components Kai va
OPICOUNE XEIPIOUO CUPBAVTWV.

- Ta panels katd pia €vvola opidouv £va TTapdbupo JEoa OTO

TTapdBupo

To panel éxel kI auTtd TO BIKO Tou layout kal TOTTOBETOUNE HECQ O€
auTO CUOTATIKA.
[1.X., 0 TTapaKATW KWOIKAG eKTEAEITAI JEoa o€ €va JFrame.

setLayout (new BorderLayout()) ;

| |

|
:JPanel buttonPanel = new JPanel () ; I
IbuttonPanel.setLayout(new FlowLayout());
| |
IJButton buttonl = new JButton(“one”) ; I
|buttonPanel.add(buttonl); |
| |
| JButton button2 = new JButton (“two”) ; |
| buttonPanel .add (button2) ; I
| |
| add (buttonPanel, BorderLayout.SOUTH) ; :



[Mapadeiyua

- @a dnuIoUpynoouuE Eva TTapaBupo pe Tpia panels 1o kGBe panel
Oa TTaipvel dIAPOPETIKO XPWHA UE EVA DIOPOPETIKO KOUUTTI.

White




import javax.swing.JFrame;
import javax.swing.JPanel;
import java.awt.BorderLayout;
import java.awt.GridLayout;
import java.awt.FlowLayout;
import java.awt.Color;

import javax.swing.JButton;
import java.awt.event.ActionListener; FiKAdOT]UAOTKM&(TOV(JKpOGTﬁ

import java.awt.event.ActionEvent; Kal TNV action Performed }.]89050

public class PanelDemo extends JFrame implements ActionListener

{
public static final int WIDTH = 300;

public static final int HEIGHT = 200;

private JPanel redPanel;
private JPanel whitePanel; “zi

private JPanel bluePanel;

public PanelDemo( )

{
super ("Panel Demonstration") ;
setSize (WIDTH, HEIGHT) ;

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
setLayout (new BorderLayout( ));

2UVEXEIQ OTNV
ETTOUEVN




- \ Zuvéxeia oV //— S 0TO KEVTPO TOU TTapabupou
ETTOHEVN

__________ / ZUVEXEIQ aTTo \_ -
TNV TTPONYOUMEVN

JPanel biggerPanel = new JPanel( );

XPWHATIOTA TTAVEA

biggerPanel.setLayout (new GridLayout(l, 3));

redPanel = new JPanel( );
redPanel . setBackground (Color.LIGHT GRAY) ;
biggerPanel.add (redPanel) ;

whitePanel = new JPanel( ) ;
whitePanel.setBackground (Color.LIGHT GRAY) ;
biggerPanel.add (whitePanel) ;

bluePanel = new JPanel( )
bluePanel.setBackground (Color.LIGHT GRAY) ;
biggerPanel.add (bluePanel) ;

add (biggerPanel, BorderLayout.CENTER) ;

Anuioupyou e Eva JEYAAO TTAVEA
TTou Ba KpaTdAgl Ta TpiA

A

Baloupue 10 peYAAO TTAVEA




/ ZUuvéxela ato , , .
TV TTPONYOUHEVN [l Anpioupyoupe éva TTAveA TTou Ba
KPATAEI TA TPIO KOUUTTIA

JPanel buttonPanel = new JPanel( )
buttonPanel.setBackground (Color.LIGHT_ GRAY) ;
buttonPanel.setLayout (new FlowLayout( ));

JButton redButton = new JButton("Red") ;
redButton. setBackground (Color.RED) ;
redButton.addActionListener (this) ;
buttonPanel.add (redButton) ;

JButton whiteButton = new JButton ("White") ;
whiteButton. setBackground (Color.WHITE) ;
whiteButton.addActionListener (this) ;
buttonPanel.add (whiteButton) ;

idl0
JButton blueButton = new JButton("Blue") ;
blueButton. setBackground (Color.BLUE) ;
blueButton.addActionListener (this) ;
buttonPanel.add (blueButton) ;

add (buttonPanel, BorderLayout.SOUTH) ;

} // téhoc tou constructor Baloupue 10 TTAVEA PE TO KOUMPTTIA

OTOV TTATO TOU TTapaBupou

Swéga oty T T T T T T T T T
emépevn




H ouvdaptnon

____________ 7/ Tnﬁ”;’?g;‘;oﬂivn \_ Bl TToU KOAgiTal 6Tav TTaTNBoUV Ta
KOUMTTIA (MIOG Kal TO

QVTIKEIMEVO Eival KOl AKPOATAG
|

public void actionPerformed (ActionEvent e)

{

String buttonString = e.getActionCommand ( );<::

if (buttonString.equals("Red"))
redPanel . setBackground (Color.RED) ;
else if (buttonString.equals("White"))
whitePanel. setBackground (Color .WHITE) ;
else if (buttonString.equals("Blue"))
bluePanel . setBackground (Color.BLUE) ;
else

System.out.println ("Unexpected error.");

} . .
To atroTéAeopa Tou KABE

public static void main(String[] args) OIAPOPETIKOU KOUMTTIOU.
{

PanelDemo gui = new PanelDemo( ) ;
gui.setVisible (true) ;




- P Panel Demonstration ——

=y - |
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Menu

- Drop-down menus:
JMenultem: KPATAEl Mia ATTO TIG ETTIAOYEG TOU Menu
JMenu: KpaTtdael 0Aa ta JMenultems
JMenuBar: KpaTtdel To Jmenu

setJMenuBar (JMenu) : B€T€l TO menu oTnv Kopu®n Tou JFrame.
MTropouuE va XpNOIJOTTOINCOUME KAl TN YVWOTN EVTOAN add.



e
[Mapadeiyua

Anuioupyei Eva
drop-down menu

e e e e e i — — — — — — — — — — — — — — — — — — — — — — — |
JMenu colorMenu = new JMenu ("Add Colors") ;

JMenultem redChoice = new JMenultem("Red") ;
redChoice.addActionListener (this) ;
colorMenu.add (redChoice) ;

JMenultem whiteChoice = new JMenultem("White") ;
whiteChoice.addActionListener (this) ;
7 colorMenu.add (whiteChoice) ;

JMenultem blueChoice = new JMenultem("Blue") ;
blueChoice.addActionListener (this) ;
colorMenu.add (blueChoice) ;

JMenuBar bar = new JMenuBar( )
bar.add (colorMenu) ;
setJMenuBar (bar) ; Anuioupyei éva menu bar otnv
e e e e e e e e e e - - - KOPUPH ToU TTapabUpou Kal
TTPOCBETEI TO Menu o€ auTo
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import javax.swing.*;

class MenuExample menu.add(i1); menu.add(i2); menu.add(i3);
{ JMenuBar mb;
JMenu menu, submenu: submenu.add(i4); submenu.add(i5);

JMenultem i1, i2, i3, i4, i5;
menu.add(submenu);

public MenuExample(){ mb.add(menu);
JFrame f= new JFrame("Menu and f.setdMenuBar(mb);

Menultem Example"); f.setSize(400,400);
mb=new JMenuBar(); f.setLayout(null);
menu=new JMenu("Menu"); f.setVisible(true);
submenu=new JMenu("Sub Menu"); }

i1=new JMenultem("ltem 1"); public static void main(String args[])
i2=new JMenultem("ltem 2"); {

i3=new JMenultem("ltem 3"); new MenuExample();

i4=new JMenultem("ltem 4"); 1

i5=new JMenultem("ltem §");



'« I Menu and Menultem Example
Menu

—OX

"= I} Menu and Menultem Example

Menu

Iitem 1
Iitem 2
item 3

Sub Menu »

—OX
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ta=new JTextArea();

import javax.swing"; ta.setBounds(5,5,360,320):
import java.awt.event.”; f.add(mb);f.add(ta);
f.setJMenuB b);

public class MenuExample implements ActionListener{ Sevent ar("? )
JF f: f.setLayout(null);
JMr:rTJ%&;r mb: f.setSize(400,400);

’ f.setVisible(t ;
JMenu file,edit,help; } setVisible(true)
JMenultem cut,copy,paste,selectAll;
JTextArea ta;

public void actionPerformed(ActionEvent e) {

if(e.get ==cut
public MenuExample(){ if(e.getSource()==cut)

= _ ta.cut();
f=new JFrame(); L if(e.getSource()==paste)
cut=new JMenultem("cut"); ta.paste():
copy=new JMenUItem("COpy"); if(e_getSource()zzcop’y)
paste=new JMenultem("paste"); ta.copy();

selectAll=new JMenultem("selectAll");
cut.addActionListener(this);

copy.addActionListener(this); }
paste.addActionListener(this);
selectAll.addActionListener(this);
mb=new JMenuBar();

file=new JMenu("File"); )
edit=new JMenu("Edit"); )
help=new JMenu("Help");

if(e.getSource()==selectAll)
ta.selectAll();

public static void main(String[] args) {
new MenuExample();



File Edit Help

cut
copy
paste

selectAll

File Edit Help

hello world

File Edit Help
hello world




Text Box

- MTTOpOUE VO dNUIOUPYNOOUME £va TTEDIO KEINEVOU UE TRV KAGON
JTextField.
To JTextField dnuioupyei Eva text box piag ypauung

getText (): ME TNV eVTOAN auTr) diaaloupe TO KEiNEVO TTOU DOBNKE oav
€icodoc aTo text box.

setText (String): JE TNV EVTOAN aUTH BETOUUE TO KEIMEVO OTO text box.
- ['a eva 1TedI0 KEIPMEVOU PEYAAUTEPO ATTO Hia YPAUMN MTTOPOUME va
XpnolJoTtToiINooupe TNV KAaon JTextArea



e
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JTextField name = new JTextField (NUMBER OF CHAR) ;
namePanel.add (name, BorderLayout.SOUTH) ;

JButton actionButton = new JButton("Click me") ;
actionButton.addActionListener (this) ;
buttonPanel.add (actionButton) ;

JButton clearButton = new JButton("Clear");
clearButton.addActionlListener (this) ;
buttonPanel.add (clearButton) ;

String actionCommand = e.getActionCommand( ) ;

if (actionCommand.equals("Click me"))
name.setText ("Hello " + name.getText( ));

else if (actionCommand.equals("Clear"))
name.setText ("") ;

else
name.setText ("Unexpected error.");



-
[TAPAAEIT MA

import javax.swing.*;

import java.awt.BorderLayout;
import java.awt.GridLayout;
import java.awt.FlowLayout;

import java.awt.Color; public void actionPerformed(ActionEvent e)
import javax.swing.JButton; {Integer i=new
import java.awt.event.ActionListener; Integer(Integer.parselnt(t1.getText())+Integer.parselnt(t2.getText())

import java.awt.event.ActionEvent; ;
JTextField t3=new JTextField(i.toString());

class Calc implements ActionListener t3.setBounds(50,250,200,30);
{ JFrame f; f.add(t3);
JTextField t1,t2,t3; f.setSize(400,400);
JButton addButton; f.setLayout(null);
f.setVisible(true);
public Calc()}{ }
f= new JFrame(“calculator"); }
t1=new JTextField("");
t1.setBounds(50,100, 200,30); public static void main(String argsl])
t2=new JTextField(""); {
t2.setBounds(50,150, 200,30); Main m=new Calc();
addButton = new JButton("add");
addButton.addActionListener(this); Y

addButton.setBounds(50,200, 200,30);
f.add(t1); f.add(t2);

f.add(addButton);

f.setSize(400,400);

f.setLayout(null);

f.setVisible(true); }
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e
Pop-up Windows

- Av B€Aoupe va dnuioupynoouue TTapaBupa dIaAOYoU PUTTOPOUUE VO
xpnoiyotroiooupe TNV kKAdon JOptionPane
[MeTdel (pops up) Eva TTapdBupo To OTToio0 PTTOPEl va pag ¢nTdael €icodo, ) va
(nTael empPeRaiwon.
H dnuioupyia kai n diaxeipion Twv TTapabupwyV YiveTal JE OTATIKEC MEBODOOUC.



| import javax.swing.JOptionPane;
|

I public class PopUpDemo

public static void main(String args|[])

boolean done = false;
while (!done) {

String classes = __-==;E?=—- :

JOptionPane.showInputDialog ("Enter number of classes"); I

String students = |

I

|

|

JOptionPane.showInputDialog("Enter number of students");

int totalStudents =
Integer.parselnt(classes) *Integer.parselnt (students

To avTikeiyevo (component) TTou gival
JOptionPane.showMessageDialog(null, TTatépag Tou pop-up, null n default TiuR
"Total number of students = "+totalStudents);

int answer =

Hspwﬂxﬂl JOptionPane.showConfirmDialog(null, ;
oTo XPnotmn "Continue?", ﬁ

TitAog "Confirm", ]
TTapadupou JOptionPane.YES NO OPTION) ; I

[ done = (answer == JOptionPane.NO OPTION) ; '

I } J\ N AAMAoI TUTTOI €TTIREBAiWONG:

I System.exit (0) ; « OK _CANCEL_OPTION

|

I

} - YES_NO_CANCEL_OPTION




2

Izl Enter number of classes Izl Enter number of classes Enter number of students
( B , 20|

l OK || Cancel ] I OK H Cancel } I OK ” Cancel l

Message

@ Total number of students = 100 E’ Continue? Izl Enter number of classes
130

Jes M [ OK ” Cancel]

Message

Enter number of students

25] @ Total number of students = 750 @ Continue?

I OK H Cancel ' Yes No '




lcons

- Mtropoupe va Baloupe yeéoa oto GUI pag kai eikovidia
- Mapadeyua

f ™= = o oEm Em Em Em Em o Em Em o Em Em o Em __I
e ———

ImageIcon dukelIcon = new ImageIcon("duke waving.gif");
JLabel dukelabel = new JLabel ("Mood check") ;
dukelabel.setIcon (dukelcon) ;

[MpooBéTel To eIkovidlo o€ éva label

ImageIcon happyIcon = new ImageIcon("smiley.gif");
JButton happyButton = new JButton ("Happy")
happyButton.setIcon (happyIcon) ;

[MpooBéTel TO €IKoVidIo 0€ éva button iakelelelalll 1




AKPOOATEC

- 2TO TTPOYPOAMMA JaC opicaue TNV KAQON TTOU ONMIOUPYEI TO
mmapaBupo (extends JFrame) va gival kal o akpoaTtng (implements
ActionListener) Twv ocupBaviwy péoa oTo TTaPABupPo.

AuUTO €gival pia BoAIkr) AUon yiati OAo¢ 0 KWAIKAC €ival OTO D10 ONnUEIo
‘Exel To TTpOBANUa OT1 £Xoupe pia povo péEBodo actionPerformed oTnv oTtroia
Oa TTPETTEI VA CEXWPICOUPE OAEC TIC TTEPITITWOEIG.

- ['lo BoAIKO va £xoupe €va dlapopeTiko ActionListener yia kabe
OIAPOPETIKO cUuuav
[MpoBARuaTa:
« OQa TTPETTEI VA OPICOUNPE TTOANATTAEG KAQOEIC aKPOOTWY O€ TTOANATTAG apxeia
« O@a TTPETTEl va TTEPVAUE AV TTOPAUETPOUC Ta OToIXEIa TTOU BEAOUME va OAAAEOUE.



AKPOOATEC

- Auon: Na opiocOUNE TOUC AKPOATEC TTOU XPEIAdeTAl TO TTAPABUPO
MAC WG EOWTEPIKEC KAQTEIG

- Y1revlupion: Jia e0wWTEPIKN KAGoN opileTal yEoa o€ hia AAAN KAGon
Kal TNV BAETTEI HOVO N KAQON TTOU TNV OpPICEl

- [1AeovekTuara:

O1 KAAOE€IG €ival TTAEOV TOTTIKEG OTOV KWOIKA TTOU TIG KAAEI, JTTOPOUE VA
ETTAVAXPNOIMOTTOIOUUE TA idIa OVONATA

O1 KAGoeIg £xouv TTPOCRacn o€ I0IWTIKA TTEdia



JButton redButton = new JButton("Red") ;
redButton. setBackground (Color.RED) ;
redButton.addActionlListener (new RedListener());
buttonPanel.add (redButton) ;

I
I
I
I
|
I
I
I
I
JButton whiteButton = new JButton ("White") ; I
whiteButton.setBackground (Color .WHITE) ; :
whiteButton.addActionListener (new WhiteListener()); :
buttonPanel . add (whiteButton) ; I
I
I
I
I
I
I
I
I
I
I
I
I
I

JButton blueButton = new JButton ("Blue") ;
blueButton. setBackground (Color.BLUE) ;
blueButton.addActionlListener (new Bluelistener()) ;
buttonPanel.add (blueButton) ;




OpPICHOC TWV ECWTEPIKWY KAACEWV-OKPOATWY |l

(Kwdikag¢ oTto InnerListeners.java)

private class RedListener implements ActionListener
public void actionPerformed (ActionEvent e)
{
redPanel . setBackground (Color.RED) ;
}
}

private class WhitelListener implements ActionListener
public void actionPerformed (ActionEvent e)
{
whitePanel . setBackground (Color.WHITE) ;
}
}

private class Bluelistener implements ActionListener{
public void actionPerformed (ActionEvent e)

{
bluePanel.setBackground (Color.BLUE) ;

O1 eowTePIKES KAATEIG £XOUV TTPOCRACH OTA
IOIWTIKA QVTIKEIMEVA TTAVEA



AVWVUUEC KAAOEIC

- Ta AVTIKEIMEVA-AKPOATEC €ival AVWVUPO AVTIKEIMEVA
redButton.addActionListener (new RedListener()) ;

- MTTOpOUE VA KAVOUME TOV KWOIKA AKOMN TTIO CUVOTITIKO 0pilovTag
MIQ avwvuun KAdon
O opIoPOC TNG KAAONG YivETAI EKEI TTOU TOV XPEIACOPAOTE HOVO KAl UAOTTOIE]
éva Interface

Agv ouvioTtaral aAAG UTTOPEI VA TO CUVAVTHOETE O€ KWOIKA TTOU
onuioupyeital atrd IDEs

redButton.addActionlListener (new Actionlistener




JCheckBoxMenultem

‘ Constructor

JCheckBoxMenultem()

JCheckBoxMenultem(Action a)

JCheckBoxMenultem(Icon
icon)

JCheckBoxMenultem(String
text)

JCheckBoxMenultem(String
text, boolean b)

JCheckBoxMenultem(String
text, Icon icon)

JCheckBoxMenultem(String
text, Icon icon, boolean b)

‘ [Teprypapn

Anuioupyei 0TO YEVOU PE PN
eniAeypevo pe check box
XWPIC KABOPIOPEVO KEINEVO N
gikovidio.

Anuioupyei oTo YEVOU Tou
ornoiou ol 1016TNTEG TOU
naipvovTal ano TNV eVvEPYEld a

AnUIoUpyEi OTO PHEVOU HE HN
emAeyuevo pe check box pe
glkovidio.

AnuIoupyEei OTO PHEVOU HE N
emAeyuevo pe check box pe
KeEipevo.

Anuioupyei oTo pevou Eva
check box pe keipgevo Kkai
emioyn.

Anuioupyei 0TO PevoU HE N
eniAeyuevo pe check box pe
KEIJEVO Kal €IKOVidIO

It creates a check box menu
item with the specified text,
icon, and selection state.



I_I A PAAE I rMA ActionListener aListener = new ActionListener()
{

import java.awt.event ActionEvent: public void actionPerformed(ActionEvent event)

: : o {

!mportj_ava.awt.event.AchonL|st.ener; AbstractButton aButton = (AbstractButton) event.getSource();
!mportJ_ava.awt._event.KeyEvent, boolean selected = aButton.getModel().isSelected();

import javax.swing.AbstractButton; String newLabel:

import javax.swing.JCheckBoxMenultem; if (selected) { ’

import javax.swing.JFrame; newLabel = "Value-1"

import javax.swing.JMenu; Velse { ’

import javax.swing.JMenuBar; newlLabel = "Value-2"

import javax.swing.JMenultem; } ’

oublic class Main { } aButton.setText(newLabel);

public static void main(final String args|[]) { Y
JFrame frame = new JFrame("Jmenu Example"); ’
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

JMenuBar menuBar = new JMenuBar() caseMenultem.addActionListener(aListener);

frame.setJMenuBar(menuBar);

/Il File Menu, F - Mnemonic : .
JMenu fileMenu = new JMenu("File"); rame sty
fileMenu.setMnemonic(KeyEvent.VK_F); } ' ’

menuBar.add(fileMenu); )
Il File->New, N - Mnemonic
JMenultem menultem1 = new JMenultem("Open", KeyEvent.VK_N);

fileMenu.add(menultem1): H péBodog setMnemonic cuoxeTidel
JCheckBoxMenultem caseMenultem = new MNVOUOVIKA OToIXEI e TO Jevou.Ta
JCheckBoxMenultem("Option_1"); , , .
caseMenultem.setMnemonic(KeyEvent.VK_C); MVNUOVIKQ GTOIXEIA ETTITPETTOUV GTO
fileMenu.add(caseMenultem); XPNoTn va aAANAETTIOPA uE Ta

OTOIXEIO TOU YEVOU XPNOIKOTIOIWVTAG
TA TTANKTPA OTO TTANKTPOAOYIO



o Jmenu Example — 54 <+ s ample —y
File File
Open
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Jmenu Example

Jmenu Example




[Mapdadeiyua

AnuioupynoTe Pia apiBuopnxavn.
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*onomon

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.JTextField;
import javax.swing.border.Border;
import java.awt.BorderLayout;
import java.awt.GridLayout;

import java.awt.FlowLayout;

import java.awt.Color;

import javax.swing.JButton;

import java.awt.event.ActionListener;
import java.awt.event.ActionEvent;

topPanel = new JPanel( );

JTextField top=new JTextField(");
topPanel.setLayout( new FlowLayout());
topPanel.add(top);
add(topPanel,BorderLayout. NORTH);

centralPanel=new JPanel();
centralPanel.setLayout(new GridLayout(4,4));

JButton n1,n2,n3,n4,n5,n6,n7,n8,n9,n0,add,minus,mul,div,eq,c;
n1= new JButton("1");
n1.addActionListener(this);
n2= new JButton("2");
n2.addActionListener(this);
n3= new JButton("3");
n3.addActionListener(this);
n4= new JButton("4");
n4.addActionListener(this);

public Main( ) n5= new JButton("5");

{ super("Panel Demonstration"); nd.addActionListener(this);

setSize(WIDTH, HEIGHT);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setLayout(new BorderLayout( ));

public class Main extends JFrame implements ActionListener
{

public static final int WIDTH = 300;

public static final int HEIGHT = 200;

private JPanel topPanel;

private JPanel centralPanel;

private JPanel gridPanel;



2 YNEXEIA

n6= new JButton("6");
n6.addActionListener(this);
n7= new JButton("7");
n7.addActionListener(this);
n8= new JButton("8");
n8.addActionListener(this);
n0= new JButton("0");
n8.addActionListener(this);
n9= new JButton("9");
n9.addActionListener(this);
add= new JButton("+");
add.addActionListener(this);
minus= new JButton("-");

minus.addActionListener(this);

mul= new JButton("*");
mul.addActionListener(this);
div= new JButton("/");
div.addActionListener(this);
c= new JButton("C");
c.addActionListener(this);
eg= new JButton("=");
eqg.addActionListener(this);

centralPanel.add(n1);

}

centralPanel.add(n2);
centralPanel.add(n3);
centralPanel.add(add);
centralPanel.add(n4);
centralPanel.add(n5);
centralPanel.add(n6);
centralPanel.add(minus);
centralPanel.add(n7);
centralPanel.add(n8);
centralPanel.add(n9);
centralPanel.add(mul);
centralPanel.add(c
centralPanel.add(
centralPanel.add(
centralPanel.add(

);
n0);
eq);
div);

add(centralPanel,BorderLayout. CENTER);

setVisible(true);

public static void main(String [] args)
{ Main m=new Main();}

public void actionPerformed(ActionEvent e) {

System.exit(0); }



-
YAotroinon actionPerformed

public void actionPerformed(ActionEvent e) {

String buttonString = e.getActionCommand( );

if (buttonString.equals("1")|| buttonString.equals("2") ||
buttonString.equals("3")|| buttonString.equals("4") ||
buttonString.equals("5")|| buttonString.equals("6") ||
buttonString.equals("7")|| buttonString.equals("8") ||
buttonString.equals("9")|| buttonString.equals("0") ||
buttonString.equals("+")||buttonString.equals("-")||
buttonString.equals("*")||buttonString.equals("/"))
{top.setText(top.getText()+buttonString);
setVisible(true);}

else if (buttonString.equals("C"))
{top.setText("");
setVisible(true);}

else if (buttonString.equals("="))
{top.setText("calculate the result");
setVisible(true);}

else

System.exit(0); }



[ 1588-69*3+47]
1 2 3 + 1 2 3 +
| 5 6 - 4 5 6 -
T 8 9 ¥ 7 8 9 *
C 0 = ! C 0 = !

calculate the result| |

1 2 3 &
1 2 3 +

a 5 6 -
a 5 6 -

7z 3 g *
7 8 9 *
i ’ | = I! 4 1
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JLIST

-'Eva gT1oIxEio TTou gp@aviel tia AioTa AVTIKEIMEVWY KOl ETTITPETTEI
OTO XPNOTN vVa £TTIAECEI Eva N TTEPICOOTEPA AVTIKEIMEVA. ‘Eva
CEXWPIOTO povTEAO, ListModel, diatnpei Ta TTepiexoueva TG Aiotac.

- Eival eUKoAo va ep@avioeTe evav TTivaka ) Eva Vector avTIKEINEVWY,
XPNOIMOTTOIWVTAC TOV KaTaokeuaoTn JList Ttou dnuioupyei
auTopaTa pia epgpavion ListModel yovo yia avayvwaon yia E0Ac:

// Create a JList that displays strings from an array
String[] data = {"one", "two", "three", "four"};
JList<String> myList = new JList<String>(data);



-
[TAPAAEIT MA JList

import javax.swing.*;
import java.awt.event.”;
public class ListExample
{
ListExample(){
JFrame f= new JFrame();
final JLabel label = new JLabel();
label.setSize(500,100);
JButton b=new JButton("Show");
b.setBounds(200,150,80,30);
final DefaultListModel<String> |11 = new DefaultListModel<>();
[1.addElement("C");
[1.addElement("C++");
[1.addElement("Java");
[1.addElement("PHP");
final JList<String> list1 = new JList<>(I1);
list1.setBounds(100,100, 75,75);
DefaultListModel<String> 12 = new DefaultListModel<>();
I2.addElement("Turbo C++");
I2.addElement("Struts");
I2.addElement("Spring");
I2.addElement("Yll");
final JList<String> list2 = new JList<>(12);
list2.setBounds(100,200, 75,75);
f.add(list1); f.add(list2); f.add(b); f.add(label);
f.setSize(450,450);
f.setLayout(null);
f.setVisible(true);

b.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
String data = "";
if (list1.getSelectedindex() !=-1) {

data = "Programming language Selected: " +
list1.getSelectedValue();

label.setText(data);

}

if(list2.getSelectedIndex() != -1}
data +=", FrameWork Selected: ";
for(Object frame :list2.getSelectedValues() K

data +=frame + " ";

}

}
label.setText(data);

1
}

public static void main(String args[])

{

new ListExample();

1}
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Eclipse

- H eclipse (aAAa kai GAAa IDES) pyacg divel TTOANG £TOIa EpYaAgia yia
TNV dnuioupyia GUIs

- Eykataotnoete 10 plug-in Windows Builder Pro

- [Napadeiypa: AnHIoupyNoTE PIa apiBuounxavn.



Eicaywyn piag olagaveiag oto Eclipse

- To Eclipse opyavwvel Tov KwdiKa o€ projects.
- O1I KAQO€IC OTN OUVEXEIQ TTPOCTIBEVTAI HEOQ OTO project.

- [petel va €xeTe eykaraoTtnoel 1o plugin Windows Builder Pro.

- [a va griagete Eva GUI

ApXIKa TTPETTEI va QTIALETE £va Java Project
2UVEXEIa TTPOOBOETETE OTO project. ETTIAECETE
Other>WindowsBuilder>SWING>Application Window.
- 2TN OUVEXEIO Ba €XETE Eva Pevou atro Ta diagopa components Ta
OTTOIO UTTOPEITE VA TTPOCBETETE OTO OTNV EQPAPUOYN OAG.
MTTropeite va DOUAEUETE €iTe Ye TO Design €iTe ye Tov Source KwOoIKa



= Java - test/src/simplejava - Eclip

File

o

Edit Source

Refactor Mavigate

Ealhi= |

Search Project Run  Window Help

¥F-0-Q-

e~

BSOS &

[% Package Explorer B

ami @I IndexFiles java

1 DM-a5
1} test

i src
A# (default package)
A1) simplejava
Bk JRE System Library [JavaSE-1.7]

| —— Structure ——
%g Components

btnMewButton_2 - "3"
= btnMewButton_3 - "+"
btnMewButton 1 - "4"

m

selectedlcon

toolTipText

button - "5"
btnMewButton 5 - "6"
button 1 -"-"
button_2 - 7"
btnC - 8"
button 4 - "9"
= button_5-"*"
EbtnC1-"C"
button 6 - "0"
| =] button_7 - "="
= Properties “a |
Variable button_6
[+ Constructor |(Canstructor properties)
Class javax.swing.JButton
background | [1240,240,240 E]
enabled 'true
font | Tahoma 11 [=]
foreground m0,00 [se]
horizontalAlign... CENTER
mnemonicichar)
[z
)

| (™ v| @y <system> ¥

!| [} Selection !'.-.1 Marquee —
B i 83 Choose c... 173 Tab Order & |£”£||E|
(= Containers |
[[]ipanel  [EJscroliPa.
E [T1)splitPane [ ~|JTabbed... & 2 2 #
| EJToolBar  [7jJLayered...
i%JDesk‘top . |E| Jinternal...
a e Lapets E 4 5 & =
i ﬁ ﬁAbsqute... 44 FlowLay...
|| i BorderLa.. 14 GridLayout
| | 1 GridBagL... [ CardLay...
: ' @ BoxLayout 'ﬂg SpringLa... 7 8 2 %
l | FFFormlay... JfiMiglayout
E -IjGroupLa...
| [ Struts & Springs | . " o ;
| &= Components I
\tgillsbel  [UTedField |
| {5fJCombo... IEJBUH ITextField

| JCheckBox & JRadi A lightweight component that allows the
editing of a

single line of text,

| I IToggleB... [LHJText!
|‘Iac_;JFormatt... '{;,{Jpasswor...

|[E|ITextPane v |JEditorPa.. -

i- E.; Problems i @ Javadoc 32 @) Declaration |

(1} java.awt.event.Actionlistener

The listener interface for receiving action events. The class that is interested in processing an action event implements this interface, and the object created with that class is re

compeonent's addActionlistener method, When the action event occurs, that object's acticnPerformed method is invoked.

Since:
13

Author:
L Carl Muiinn

|k

Ll

Writable

Smart Insert

139:28



e
Anuioupyia Kwolka

- Ta IDEs pacg emrpemouv va diaxwpilouue 1o design atrd Tov
KWOIKA

To mTAcovEKTNUA gival OTI Exoupe Eva WYSIWY G interface e 10 otT0iO
uTTOpOoUNE va oxedidooupe To GUI

To peloveKTUA €ival OTI dNUIOUPYEITAI TTOAUC KWOAIKAG QUTOUATO O OTTOIOC OEV
gival TTavta OTTw¢ Tov BEAOULE.

- O dlaXwpPIoPOC TOU OXEDIAOTIKOU KOMMATIOU ATTO TIC TTPACEIC TTOU
EKTEAOUV gival YEVIKA HIO KOAN TTPOYPAMMATIOTIKA TTPAKTIKN.



e
Anuioupyia KwWOIKA

- H dnuioupyia evog KOUPTTIOU dNUIOUPYEI AQUTO TOV KWOAIKA

IJButton button 6 = new JButton("O"),I
panel add(button 6); |

- Av TTatTiooupe TTAvw oTo KOUUTTi (double-click) dnuioupyeital 0 akpoaTHS Tou
KOUUTTIOU QUTOMATA WE MIA avwVUun KAAQon

:JButton button 6 = new JButton("0"); I
button 6.addActionListener (new ActionListener () { :
I public void actionPerformed (ActionEvent e) ({ I
) |
l}) :
panel add (button_6) ; I



e
Anuioupyia KwWOIKA

- H dnuioupyia evog KOUPTTIOU dNUIOUPYEI AQUTO TOV KWOAIKA
| | JButton button 6 = new JButton("0"); |
panel add(button 6); I

- Av TTatTiooupe TTAvw oTo KOUUTTi (double-click) dnuioupyeital 0 akpoaTHS Tou
KOUUTTIOU QUTOMATA WE MIA avwVUun KAAQon
Epeic oupTTANPWVYOUNE TOV KWOIKA

I JButton button 6 = new JButton("0"); :
:button_6.addActionListener(new ActionListener () { I
| public void actionPerformed (ActionEvent e) { I
: textField.setText (textField.getText ()+"0") ; :
I |
I
I
I

}
I});
panel add (button_6) ;



