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AVTIKELLEVOOTPEDPTIG MPOYPAUHATIONOG
AOAeEN —12:

Baowka otolyeia evog GUI

» 'Eva Graphical User Interface-GUI (ota eNANVIK&
Mpadikry Alemadr) pe to Xprjotn) eival To HEPOG TOU
TPOYPAUMATOG, TIou dpovTiCeL yia ToV TPOTIO
epdAVIONG KAL XELPLOPOU TOU TIPOYPEUOTOS OTIO TOV
xpnom.

* 'Eva GUI amoteAeital amdé GUI-components. Ot
KAQOELG TTIOU Y PN OLHOTIOLOUVTAL YLO TNV KATAOKEUT]
aVTIKELPEVWY TUTIOU GUI-components avrikouv oTo
java.awt (Abstract Windowing Toolkit) package.

¢ OL Baoikdtepeg amd autég eivat n kAdon Component
Kot 1 kAdon Container.

* K&Be kAdom ou kAnpovopel Tnv kAdon Component
elvar kat autr} éva Component. Emtiong kdBe kAdon
TIOU KAnpovopel tTnv kAdon Container eival kat quUTH
gva Container.
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- OLkAdoelg GUI rtou xpnotpomotovvral
TLEPLOCOTEPO (1/2)

~ Button
TextField

TextArea

Choice

Checkbox

EpdaviCel keipevo mou Sev pmopel va tpottomonOei oo tov xpriotn

(eTIKETTQ)

Meptoyr| TTou TPoEeVel Eva yeyovag (event) dTav ETIAEYETOL UE TO
TIOVTIKL

Meptoyr} OToL 0 XPrioTNG ELodyel Sedopéva amd To TTANKTPOASYLO. 2€
€va TextField pmopovpe emiong va epdavifoupe Anpodopieg
Meptoyr} OTOL 0 XP1I0TNG ELoGyEL SeSopéva aTd TO TTANKTPOASYLO. 2€
€va TextArea UTTOPOUE VO EXOVE TIOMES YPAIESG KELLEVOU OE
avtiBeon pe to TextField Tou pmopovpe va €xoupe pOvo pia.

Mua AloTa oToLYElWV aTTO TA OTIO(X O XPTOTNG UTTOPEL VO ETILAEEEL Eva
Ao QUTA PE TO TIOVTIKL.

‘Eva boolean component mou ivat eTiAeypévo 1) un emiAeypévo. Me
auTo vlottolovvTal Kat ta Radio buttons (apolBaiwg amokAELOpEVES
ETILAOYEC)

' OLkAdoelg GUI mou ypnotpomolovvrol
TIEPLOCOTEPO (2/2)

AloTa oTolyElwV oo To oTo{o 0 XPriOTNG UTTOPEL VO ETILAEEEL Eval

amod oUTA PE TO TTOVTIKL. AUTAS KALK o€ €va oTolyelo Tng AloTog

" Panel

ScrollPane

mipo&evel éva action event.

Eivat éva container avtiKe(peVo 0To oTto{0 pHmtopovyV va
tomoBetnBovv component avTLKelpeva.

Eivat éva container avtike(pevo oto omoio pmopei va TomoBetnBel
€va component, cuvr|Bwg éva Panel, to omoio Ba epdavifetal otov
XPotn aAA& ki dTav autd Sev elval ePikTo Ba epdavifovrat
Scrollbars ou Ba emitpéPouv TNV SloAicBnon tou component €tot
WOTE va yiveTal opatd Kal TO TN A ToU TTou Sev daivetalt.



lepapyio Twv GUI

‘ java.lang.Object ‘
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-components KAAOEWV

4% CheckboxGroup ‘

ﬂ Component ’“

—
ﬂ BorderLayout ‘

ﬂ GridLayout ‘

FlowLayout ‘

™ Label |

™ Button | _

™| TextComponent Texried |

A Groee | TextArea |

™ Checkbox |

] List |

> Container |
| Panel | java.applet. Applet |
| Window |  Frame |
| ScrollPane |

Mapddetypa (2/2)

EQuation Applet B
Factara [ ewminaro [
Factorb [ Rootm [
Factarc l— Roat %2 l—
Solve | Clear | =l

otoiog Ba dnuioupyel Ta

Kat’ apyriv ypddoupe tov kwdika tng peBddou init tou applet o

avaykaio GUI components (TextField,

Label, Button, Panel kai ScrollPane).

/I EQuation applet
import java.applet.*;
import java.awt.®;

import java.awt.event.*;

public class eq extends java.applet.Applet { // AnAdioeig twv GUI components
TextField tfA, tfB, tfC, tfD, tfX |, tfX2;

Button btSolve, btClear;
Panel p;

ScrollPane sp;
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Mapddetypa (2/2)

public void init() { // Anuiovpyia twv GUI components.
//Agv eivat akoun opatd.

p = new Panel();

sp = new ScrollPane(ScrollPane. SCROLLBARS_AS_NEEDED);
tfA = new TextField();

tfB = new TextField();

tfC = new TextField();

tfD = new TextField();

tfX| = new TextField();

tfX2 = new TextField();

btSolve = new Button("Solve");

btClear = new Button("Clear");

tfD.setEditable(false);

tfX | .setEditable(false);
tfX2.setEditable(false);

Aopn gevog GUI

>UvBeta GUIs xwpifovtal o€ uTtoTepLO)ES (TTX v BEWPTIOOUUE TO TIPOYPALHLA
Paint twv Windows - to GUI Tou dtatpeitat oTnv TepLoxr] Twv HEVOU ETIIAOYWYV,
OTNV TEEPLOYT] EPYOCLOG, OTNV TIEPLOYT] TIOAETAG XPWHUATWVY KATI)

e T va amAototnBei n avamntuén evég GUI otnv Java, xwpiletat ouvr|Bwg oe
ToAAG Panel components. A§iCel va avadepBel otL ) kAdor Panel kAnpovopel
v kAdon Container ko n kAdon Applet tnv kAdon Panel. Etol ta Panels kot o
Applets ivat Containers kot pmopouv va €xouv Components, akOpa Kat TUTIOU

Panel.

e O KOTOOKEUAOTI|G NG KAAoNG Panel Sev maipvel mapapérpoug. TEMKA
TipokUTITEL pia Sevdpikr] 6unon tou GUI mou Aéyetat component hierarchy 1

containment hierarchy.

e Y& k0Be Panel ta Components Ttou mepLEXEL Elval TOTIOBETPEVA E Eval
OUYKeKpLPEvo TIAGvO 1] ox€dto (layout). H Java Tapéxet Stayelplotég MAGvwY
(Layout Managers) yta tnv SteuBétnon twv Component avTIKEIUEVWY LEC OE

éva Applet rj Panel.
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>uvnOiopéveg kAdoelg Twv Layout Managers

FlowLayout Eivau o default Layout Manager yia ta Applets kat ta Panels.
TomoBetel ta Component avTIKE(PEVA aTTO APLOTEPE TIPOG T
Se€Ld e TNV o€Lpd Trov TipooTtiBevtal

BorderLayout  TomoBetel ta Component aVILKE(UEVO OE TIEVTE TIEPLOXES:
Bopera, NoTia, AvatoAikry, AuTikr kol KevTpikr) (North, South,
East, West, Center).

GridLayout TomoBetel ta Component aVTIKEIHEVA OE YPAMUEG KOL OTHAES HE
KkoBopLopévn oelpd (tpwta YERICEL 1) TPWTY YPAMT] HETA N
SeVTEPN YPOUUY] KATI).

CardLayout TomoBetel ta Component avtikeipeva o€ otoifa. K&Be Container
QVTLKE(PEVO OTN OTOlBa UTTOPEL VO X PN OLUOTIOLOEL
omolovdrnote Layout Manager. Mévo to Container
QVTIKE(pEVO TIou BplokeTal oTnv kopudr tng otoifag elvat
opaTo.

GridBaglLayout [apdpotog pe Tov GridLayout Manager. Alad€pel oto OTt KABe
Component ou TpooTtiBeTal pmopei va €xeL oTIoLodT|TTOTE
péyeBog (SnNAadr} va KAAUTITEL TIEPLOCOTEPEG ATIO LAl YPOUHES
Kot 0TrAgG). Emtiong n o€Lpd e tnv omoia mpootiBovtat Ta
Component avtikeipeva otov GridBagLayout Manager
pTopel va elval omolad1ToTe.

MNapddetypa Layout Managers (1/2)

//Torrodetnon twv anAwyv GUI components

peoa oe eva Panel.

// Tpappn) 1

p.setLayout(new GridlLayout(5,4, 5,5));

p.add(new Label("™"));

p.add(new Label("EQuation"));
p.add(new Label("Applet"));

p add(new Label(™));

// Tpaurj 2

p. add(new Label("Factor a"));
p.add(tfA);

p add(new Label("Determinator D"));

p.add(tfD);

// Tpapun 3

p.add(new Label("Factor b"));
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Mapddelypa Layout Managers (2/2)

p.add(tfB); //hierarchy.

p.add(new Label("Root X1")); sp.add(p);

p.add(tfX1); sp.doLayout();

// Tpouuri 4 setLayout(new BorderLayout());
p.add(new Label("Factor c"));  add(sp, BorderLayout. CENTER);
p.add(tfC);

p.add(new Label("Root X2"));

p.add(tfX2);

// Tpoppn 5

p.add(new Label(""));

p.add(btSolve);

p.add(btClear);

p.add(new Label(""));

// Anutoupyio tou component

leyovota ota GUI (GUI Events)

3 Fz—:yovora OTEAVOVTOL OE EVA TIPOYPO U
Java oo tao Windows.

e H n)\npocboplo( O'XE'EI.KO( ME eva GUI event,
aroBnKeveTaL OE EVal AVTIKE(UEVO TIOU
QVNKEL OTNV KAAQON 1] O€ UTTOKAACELG TNG
AWTEvent.

* HAWTEvent eival oplopsvr] oTO TIUKETO
java.awt.event. To emopevo oxrjua
epdaviel v Lepapy i TV KAAGEWY TOU
TIOKETOU java.awt.event.
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lepapyio KAAOEWY java.awt.event

( java.lang.Object )
Cava .util. EventObject)
(j ava.awt .AW'IEvent)‘_

ActionEvent ContainerEvent

AdjustmentEvent FocusEvent

ItemEvent PaintEvent

WindowEvent

ComponentEvent )4—

A A AL

AR A A A

InputEvent

N
[ KeyEvent )C MouseEvent )

MW UopOoUE Vo ETIEEEPYAOTOVE
KATIOLO event

e oL VoL UTTOPETEL O TIPOYPAUUATLOTHG VA
ene&epyaoTel KATIOLO event To
TeETUYaVEL pE Suo Pripata:

> VoL ONAWOEL Evav akpoaTr] yeyovotwy (event
listener) mov Ba aikoVEL TETOLOL TUTIOU
events.

° VOl UAOTIOLN|OEL TOV XElplOTT] YEYOVOTWY
(event handler) mou Ba TLAveL events Ttou
T(POKUTITOUV aTtd TO Pripa A.
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Event Listeners

* 'Evog event listener mpermel va eivat
OVTIKEIMEVO KATIOLAG KAGONG, 1) OTTolQ
UAOTIOLEL EvaL 1) TIEPLOOOTEPA event-
listener interface Tou TTAKETOU
java.awt.event.

* To emopevo oxnpa epdaviGeL my
lepopxlo Twv event-listener interfaces
TOU TIAKETOU java.awt.event.

lepapyio Twv Event Listeners

( java.lang.Object )

(java.util.EventListener:r___

ActionListener

A A

AdjustmentListener

ComponentListener

ContainerListener

FocusListener

ItemListener

KeyListener

MouseListener

MouseMotionListene

R

NN AR W S N P A Y S Y A N

Key

(: Interface name

TextListener

WindowListener

AAAAAAA DD

AR N
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E&nyynon yia toug Event Listeners

» Kd&Be event-listener interface mapéxeL pia
Tieploodtepeg event handler pebddoug. Mia event
handler péBodog koeitat avtdpata dtav cupPaivel
KATIOLO OUYKEKPLEVOU TUTIOU YEYOVOS,

» 2Tnv KAdon tou event listener (eivat autovonto 41L) Ba
TIPETEL VO UAOTIOLOUVTOL OAEG oL event handler péBodol
Twv event-listener interfaces ou 1 kAdon au T
UAOTIOLEL.

« 'Etol to event listener avtikeipevo TG KAdoNG auTiig,
glval o€ B€om va akoVEL CUYKEKPLUEVOU TUTIOU events
Tou apdayovtat and GUI-Components tou
TIPOYPAMMUATOG - KOl O€ TIEPI(TITWOT TIOU VXL TETOLO
event tapoyBei, ekteAeitaln katdAAnAn event handler
1u€Bodog yLa autd To event.

MNapddelypa Listeners (1/3)

btSolve.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ae) {
try {
double a,b,c,d,x I,x2,sqrtd;
a=(new Double(tfA.getText())).doubleValue();
b=(new Double(tB.getText())).doubleValue();
c=(new Double(tfC.getText())).doubleValue();
d = b*b-4*a*c;
tfD.setText(Double.toString(d));
if (d>0) {
sqrtd = Math.sqrt(d);
x| = (-b-sqrtd)/(2d*a);
x2 = (-b+sqrtd)/(2d*a);
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Moapddelyua Listeners (2/3)

tfX | .setText(Double.toString(x1));
tfX2.setText(Double.toString(x2));

} else if (d==0) {
x| =x2 =-bl(2d*a);
tfX | .setText(Double.toString(x1));
tfX2.setText(Double.toString(x2));
} else {
tfX | .setText("Error");
tfX2.setText("Negative D");

§
} catch (Exception e) {

tfD.setText(e.getMessage());
§

MNapddetypa Listeners (3/3)

btClear.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ae) {
tfA.setText("");
tfB.setText("");
tfC.setText("");
tfD.setText("");
tfX 1.setText("");
tfX2.setText("");

10
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Adapter Classes

* [Mpokeltal yla TpoUTdpyoVoEeG KAAOELG TTIOU TIEPLEXOUV
OAEG TIG ouvapTOELg evog event listener interface pe kevo
owpa. O MpoypAPUATIOTHG, VT va 0p(OEL EK TOU
pNdevAg pLa kKAGo™ akpoatr Kal va opioel OAEG TLg
peBSSoug Tou avtiotolyou interface, amAd TTAPAKAUTITEL
KoL XpnoLpoTiotel pévo tig peBddoug tng adapter kAdong
TIov tov evéladépouv. Eival mpodaveg 4Tt av KATOLo
event listener interface mepiéxel pia pévo péBodo mpog
vAotoinon tdte dev opiletat yLa autd avtiotolyrn adapter
KAGOT).

» Mapadeiypata adapter kAdoswv givat:  MouseAdapter
Tou VAotolel To interface MouseListener, n
MouseMotionAdapter Tou vAotoLei To interface
MouseMotionListener, n MouseMotionAdapter TTOU
uAorrolgi 1o interface MouseMotionAdapterListener KAT.

MpadLkég diemadEg TTIOU Swing

* To TtakeTa IOV apyiGouv e To tpoBepa
javax.swing TIapEYOUV EVEAIKTA KAl
Loxupa epyadela avarmtuéng GUI.
I5aitepa To TakETO javax.swing
avartuxBnke Kupiwg Adyw Twv
aVETIOPKELWVY Tou Abstract Windows
Toolkit (AWT).

* Mopadeiypatog xapty, n kAdon JButton
TIOV OpICeTaL OE AUTO, UTIEPTEPEL TNG
AWT Button K}\aonq emrpenovrag ™mv
Ut p&r) Ot LOVO ATTAOU KE(pEVOU, AN
KOl ELKOVWYV 0T KOUMTILE.

11
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Top-Level Swing Containers Kal Swing
Components

* KdBe ypadikri diemadr] tumov Swing TpEmeL va ExEL TOUAAXLOTOV
éva top-level Swing container. ‘Eva top-level Swing container
TIPEXEL TNV amapaitnTn urtootriplén mou ypetdlovtat Ta Swing
components yta v epdavior] Toug kat Tnv Stoxelplomn Twyv
YEYOVOTWV TIOU VT TTaPdyouv.

* Yndpyouv tpia top-level Swing containers: To JFrame, to Dialog,
Kot (Yo applets) to JApplet.

e KaBe JFrame avtikeipevo dnpoupyel Eva kUpLo ypadiko
napdBupo, kéBe JDialog avtikeipevo dnploupyei éva
Seutepevov opaBupo (dnA mapaBupo mou e&aptdrtal amd
K&moto dAAo TtapdBupo). K&Be JApplet avtikeipevo Snuouvpyel
Vv teploxr) eppdviong evdg applet oto mapdBupo tou Web
Browser. H lepapyia twv top-level Swing containers Sivetat
TP OKATW:

H iepapyio Twv top-level Swing

containers
java.lang.Object java.landg.0Object
L lava.awt. Conponent L java.awt. Conponent
[ java.awt.Container & java.awt.Container
L java.awt. Window E. java.awt.Window
l—j ava.avt. Frame |—j ava.awt.Dialog
Ljavax.swing..]]:“rm Ljavax.swing..]])ialog
Jframe JDialog

java. lang.Object

= java.awt.Conponent
= java.awt.Container
L java.awt.Panel
L Jjava.applet.dpplet
Ljavax.swing..]]pplet

JApplet

12
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E€aipeon

» Me e€aipeon ta top-level containers, iy o
JFrame, 6Aa Ta Swing components gival
UTIOKAGOELG TG KAdong JComponent. H

lepapyio tng JComponent ¢paivetal oTo
TIOPAKATW oY

java.lang.Object
*  java.awt.Component ‘

Java.awt.Container |

L’( java.swing.JComponent

Mivakag epdaviong Twy swing
Containers kat Components

Top-Level Containers
To Container GTIv Kopu@r) oToIACONToTE SWing epapyiog.

[ 'an mane question 7 2 FrameDemo = o ' [E
@l @ Would you like green eggs and ham?

Yes Ll

Dialog

Frame

13
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Mivakag epddviong twy swing Containers Kal
Components

Panel

Blah blah

Tabbed pane

Split pane

iRy

Tool bar

Mivakoag epdaviong twv swing Containers Kol

Components
[~ internalFrameDema ol EI [ LayeredPaneDema
gl:umerlt . - Choose Duke's Layer and Position
[*] pacument #1 © o &

i Top Posit

ion in Layer

I Document #2 - o & [ .

- Move the Mouse to Move Duke
Yellow (D)

Internal frame

Layered pane

Layered Pane

Root Pane

/_// —Glass Pane
Content Pan

Root pane

14



Mivakag epdavions Twv swing
Containers kat Components

Basic Controls
IAtopukd Component Tov LIGPYOVV TPAOTIGTMS Yo VL TAPOVY SedopEva ard TO ¥PIoTY). TIGNG &V YEVEL
mupovoldlovy KOO KUTACTUGT).

i ﬁ E ﬁ ||Plg hd January
Bird February
[v] Check 1 March
® Radio 2 Dog April -
OK Rabbit List
Pig
Buttons Combo box
Another Menu Frames Per Second
R A ]
£ Both text and icon 0 o A 0
Slider

‘® A radio button menu item

[ A check box menu item

A submenu »
Menu

Nivakag epddvions Twv swing
Containers kot Components

I 20 3: Years: |30

Spinner
Text field or Formatted text field

[Uneditable Information Displays

ATopkd Component 7oV VIGPYOVY AXAMS Y10 VI SOGOVV TAT|POPOPIES TTOV ¥PNCT.

LabelDemo ¢ &' [# - 18%
Image and Text
Progress bar
Text-Only Label
ﬂ Tool tii; '
Label
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Mivakag eppaviong twv swing Containers
kKot Components

Interactive Displays of Highly Formatted Information

Atopka  Component mov sp@avilovy TANPOQOPIEC UE GUYKEKPIUEVI] HOPQOTOINGH 1) omoio (eav

eMiey600V) UTOPET VU TPOTOTOMBEL UId TO ¥PNGTI).

=5 0pen

[x]

Color chooser

Bl

First Mame | LastMName | Favorite Food
Jeff Dinkins
Ewan Dinkins
Amy Fowler
Hania Gajewska
David Geary
Table

1 emacslib
3 host-news
] java
1 mbin
File chooser
o red [ Music
® blue @ [ Classical
® green © [ Beethoven
® =mall @ (9 Brahms
«large L ol Mozt
o itafic o
® bold & O Rock
Text Tree
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