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Interfejs graficzny w Javie

® Java dostarcza dwéch podstawowych srodowisk graficznych do
budowania aplikacji okienkowych: AWT i Swing

®m AWT (Abstract Windowing Toolkit) - komponenty sa "ciezkie"
zalezne od platformy i uzywaja zasobéw wyswietlanych przez
system operacyjny. Komponenty znajduja sie w pakiecie java.awt

® Swing - komponenty sa "lekkie", niezalezne od platformy.
Komponenty znajduja sie w pakiecie javax.swing i wspieraja MVC
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-
Wzorzec MV C

® Gtéwnie stuzy do organizowania struktury aplikacji posiadajacych
graficzne interfejsy uzytkownika

# MVC (Model-View-Controller) - wzorzec projektowy posiadajacy 3
sktadowe:

O Model — jest pewng reprezentacja problemu badz logiki aplikacji.

O Widok — opisuje, jak wyswietli¢ pewna cze$¢ modelu w ramach
interfejsu uzytkownika. Moze sktada¢ sie z podwidokéw
odpowiedzialnych za mniejsze czesci interfejsu.

O Kontroler — przyjmuje dane wejéciowe od uzytkownika i reaguje na
jego poczynania, zarzadzajac aktualizacje modelu oraz od$wiezenie
widokéw.
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MVC - schemat
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Hierarchia AWT
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Gtéwne kontenery

® klasa Container - jest to klasa kontenerowa stuzaca do
przetrzymywania innych komponentéw takich jak przyciski, pola
tekstowe, etykiety itp.

® klasa Window - kontener, ktéry nie ma ramki i paskéw menu. Aby
utworzy¢ okno, trzeba uzy¢ ramki (Frame), okna dialogowego
(Dialog) lub innego okna.

® klasa Panel - kontener, ktéry nie zawiera paska tytutu i paskéw
menu. Moze zawiera¢ inne komponenty, takie jak przycisk, pole
tekstowe itd.

m Klasa Frame - kontener zawierajacy pasek tytutu i moze mie¢ paski
menu. Moze zawiera¢ inne sktadniki, takie jak przycisk, pole
tekstowe itd.
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Gtéwne metody klasy Component

public void add(Component c)
public void setSize(int width,int height)

public void setLayout(LayoutManager m)

public void setVisible(boolean status)

public void setBounds(int x, int y, int width, int height)
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Gtéwne komponenty AWT

= Button

® Label

m TextField, TextArea

m Checkbox, CheckboxGroup

= Choice

m List(int rows, boolean multipleMode)
® Canvas, Panel

® Menultem, Menu, MenuBar [frame.setMenuBar(mb)], PopupMenu
= Scrollbar

= Dialog

= Toolkit
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Komponenty AWT
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Frame i Button - przyktad

import java.awt.x*;

class First2{

First2(){
Frame f=new Frame();
Button b=new Button("click me");
b.setBounds (30,50,80,30);

import java.awt.x*;

class First extends Framed{

First Of
Button b=new Button("click me");
b.setBounds (30,100,80,30);
add(b);

) f.add(b);
setSize (300,300); f.setSize (300,300);
setlayout (null); f.setlayout (null);
}setVlslble(true); f.setVisible(true);
}

public static void main(
iret femew Firsfzjfng args [1)4 String args[1){
} ’ First2 f=new First2();
3 }
¥

public static void main(
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Frame i Button - Windows vs Mac
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Obstuga zdarzen

® Zdarzenie to zmiana stanu obiektu

m Zdarzenia to np. nacisniecie przycisku, klikniecie przycisku,
przecigganie myszg Itp.

® Pakiet java.awt.event dostarcza wielu klas zdarzen (event
classes) i wielu klas nastuchiwaczy zdarzen (Listener interfaces)

® Aby obstuzy¢ zdarzenia nalezy zarejestrowa¢ komponent do
nastuchiwacza zdarzen
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Klasy zdarzen i interfejsy nastuchiwaczy

Event Classes

Listener Interfaces

ActionEvent
MouseEvent
MouseWheelEvent
KeyEvent
[temEvent
TextEvent
AdjustmentEvent
WindowEvent
ComponentEvent
ContainerEvent
FocusEvent

ActionListener
MouseListener/MouseMotionListener
MouseWheelListener
KeyListener
[temListener
TextListener
AdjustmentListener
WindowListener
ComponentListener
ContainerListener
FocusListener
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ActionListener - przyktfad

import java.awt.*;
import java.awt.event.x*;
class AEvent extends Frame implements ActionListener{
TextField tf;
AEvent () {
tf=new TextField();
tf.setBounds (60,50,170,20);
Button b=new Button("click_me");
b.setBounds (100,120,80,30);
b.addActionListener (this);
add(b);add(tf);
setSize (300,300);
setLayout (null);
setVisible (true);
¥
public void actionPerformed(ActionEvent e){
tf.setText ("Welcome");
¥
public static void main(String args[]1){
new AEvent ();
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WindowListener - przyktad

import java.awt.*;
import java.awt.event.x*;
public class First3{
First3(){
Frame f=new Frame();
Button b=new Button("click_me");
.setBounds (30,50,80,30);
.add(b);
.setSize (300,300);
.setLayout (null);
.setVisible(true);
.addWindowListener (new WindowAdapter (){
public void windowClosing(WindowEvent we){
//System.exit (0);
dispose ();
}
b;
¥
public static void main(String args[]1){
First3 f=new First3();
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Nastuchiwacze w AWT (1/2)

® ActionListener - jest powiadamiany, gdy nacisniemy guzik lub opcje
menu
O public abstract void actionPerformed(ActionEvent e);
® MouseListener - jest powiadamiany, gdy wykonamy akcje myszka
O public abstract void mouseClicked(MouseEvent e);
O public abstract void mouseEntered(MouseEvent e);
O public abstract void mouseExited(MouseEvent e);
O public abstract void mousePressed(MouseEvent e);
O public abstract void mouseReleased(MouseEvent e);
= MouseMotionListener - jest powiadamiany, gdy ruszamy lub
przeciaggamy co$ myszka
O public abstract void mouseDragged(MouseEvent e);
O public abstract void mouseMoved(MouseEvent e);
® [temListener - jest powiadamiany, gdy klikniemy w chceckbox

O public abstract void itemStateChanged(ltemEvent e);
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Nastuchiwacze w AWT (2/2)

m KeyListener - jest powiadamiany, gdy zmienimy stan klawiszy
O public abstract void keyPressed(KeyEvent e);
O public abstract void keyReleased(KeyEvent e);

O

public abstract void keyTyped(KeyEvent e);

= WindowlListener - jest powiadamiany, gdy zmienimy stan okna

O

O o0o0oooao
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public abstract void windowActivated(WindowEvent e);
public abstract void windowClosed(WindowEvent e);
public abstract void windowClosing(WindowEvent e);
public abstract void windowDeactivated(WindowEvent e);
public abstract void windowDeiconified(WindowEvent e);
public abstract void windowlconified(WindowEvent ¢€);
public abstract void windowOpened(WindowEvent e);



WindowListener i Toolkit - przyktad
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im
pu
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port java.awt.x*;

port java.awt.event.x*;

blic class ToolkitExample {

ublic static void main(String[] args) {
Frame f=new Frame ("ToolkitExample");
Button b=new Button("beep");
.setBounds (50,100,60,30);

.add(b);

.setSize (300,300);

.setLayout (null);
.setVisible(true);

.addActionlListener (new ActionListener (){
public void actionPerformed(ActionEvent e){
Toolkit.getDefaultToolkit ().beep();

)

Toolkit t = Toolkit.getDefaultToolkit ();

System.out.println("Screen resolution ="
+ t.getScreenResolution());

Dimension d = t.getScreenSize();

System.out.println("Screen,width,=_" + d.width);

%&stem.out.println("Screenuheightu=u" + d.height);
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Klasy Adapteréw AWT

Adapter class

Listener interface

WindowAdapter
KeyAdapter
MouseAdapter
MouseMotionAdapter
FocusAdapter
ComponentAdapter
ContainerAdapter
HierarchyBoundsAdapter

WindowListener
KeyListener
MouseListener
MouseMotionListener
FocusListener
ComponentListener
ContainerListener
HierarchyBoundsListener
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MouseMotionAdapter - przyktad

import java.awt.*;
import java.awt.event.x*;
public class MouseMotionAdapterExample
extends MouseMotionAdapterq
Frame f;
MouseMotionAdapterExample (){
f=new Frame ("Mouse lMotion, Adapter");
f.addMouseMotionListener (this);

f.setSize (300,300);

f.setlayout (null);

f.setVisible(true);

¥

public void mouseDragged(MouseEvent e) {
Graphics g=f.getGraphics();
g.setColor(Color.GREEN);
g.fill0val(e.getX(),e.getY(),20,20);

¥

public static void main(Stringl[]l args) {
new MouseMotionAdapterExample();

}
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MouseMotionAdapter Windows

Mouse Motion Adapter
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Wyswietlanie grafik - klasa Graphics

public abstract void drawString(String str, int x, int y)

public void drawRect(int x, int y, int width, int height)

public abstract void fillRect(int x, int y, int width, int height)
public abstract void drawOval(int x, int y, int width, int height)
public abstract void fillOval(int x, int y, int width, int height)
public abstract void drawLine(int x1, int y1, int x2, int y2)
public abstract boolean drawlmage(Image img, int x, int vy,
ImageObserver observer)

public abstract void drawArc(int x, int y, int width, int height, int
startAngle, int arcAngle)

public abstract void fillArc(int x, int y, int width, int height, int
startAngle, int arcAngle)

public abstract void setColor(Color c)

public abstract void setFont(Font font)
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Wyswietlanie obrazkéw - drawlmage() przyktad

import java.awt.*;
public class MyCanvas extends Canvas{
public void paint(Graphics g) {

Toolkit t=Toolkit.getDefaultToolkit ();
Image i=t.getImage("loading.gif");
g.drawImage (i, 120,100, this);

}

public static void main(Stringl[] args) {
MyCanvas m=new MyCanvas();
Frame f=new Frame();
f.add(m);
f.setSize (400,400);
f.setVisible(true);

}

}
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Wyswietlanie obrazkéw - drawlmage() Windows

I -loix
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Interfejs graficzny w Javie

m Swing - komponenty s3 "lekkie", niezalezne od platformy.
Komponenty znajduja sie w pakiecie javax.swing i wspieraja
MVC.

® Swing jest czescig Java Foundation Classes (JFC), ktérego
zadaniem jest uproszczenie pisania interfejsu graficznego

® Swing w catosci jest napisana w Javie, a rysowanie jaj
komponentéw odbywa sie piksel po pikselu

® Przyktadowe klasy Swing: JButton, JTextField, JTextArea,
JRadioButton, JCheckbox, JMenu, JColorChooser.
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Hierarchia konteneréw Swing
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Hierarchia komponentéw Swing
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Gtéwne komponenty Swing

= JButton, JLabel

m JTextField, JTextArea, JPasswordField

® JCheckBox, JRadioButton, JComboBox

m JTable, JList

® JOptionPane - okienka dialogowe

® Canvas, Panel

® JMenultem, JMenu, JMenuBar, JPopupMenu
m JScrollbar, JProgressBar

® JTree, JTabbedPane, JSlider, JSpiner

m JColorChooser, JFileChooser
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Komponenty Swing
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JFrame i JButton - przyktad

import javax.swing.x*;
public class FirstSwingExample {
public static void main(Stringl[] args) {
JFrame f=new JFrame();

JButton b=new JButton("click");
b.setBounds (130,100,100, 40);

f.add(b);
f.setSize (400,500);

.setLayout (null);
f.setVisible(true);

H
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JFrame i JButton - Windows vs Mac
Lol i
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Ilkona w JButton - przyktad

import javax.swing.x*;
public class JButtonExample{
JButtonExample (){
JFrame f=new JFrame("JButton_ Example");
JButton b=new JButton(new ImageIcon("button_icon.png"));
b.setBounds (50,50,286, 90);
.add(b);
.setSize (400,300);
.setlayout (null);
.setVisible(true);
.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

H Hh Hh Fh Hh

}

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

}

}
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lkona w JButton - Windows
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JLabel, JTextField i wyswitlanie IP - przyktad

import javax.swing.x*;
import java.awt.event.x*;
public class LabelExample extends JFrame implements ActionListener{
JTextField tf; JLabel 1; JButton b;
LabelExample (){
tf=new JTextField();
tf.setBounds (50,50, 150,20);
l=new JLabel(); 1l.setBounds (50,100, 250,20);
b=new JButton("Find_ IP");
b.setBounds (50,150,95,30); b.addActionListener (this);
add(b);add(tf);add(1l);
setSize (400,400); setLayout(null); setVisible(true);
}
public void actionPerformed(ActionEvent e) {
try{ String host=tf.getText ();
String ip=java.net.InetAddress.getByName (host).getHostAddress ();
l.setText ("IP of "+host+" is: "+ip);
Ycatch(Exception ex){System.out.println(ex);}
}
public static void main(Stringl[] args) {
new LabelExample ();
}3}1/47
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lkona w JButton - Windows

wmp.uksw.edu.pl

IP of wmp.uksw.edu.pl is: 195.42.152.26
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JTable i JScrollPane - przyktad

import javax.swing.x*;
public class TableExample {

JFrame f;

TableExample (){

f=new JFrame();

String datal][]={ {"101","Amit","670000"},
{"102","Jai","780000"},
{"101","Sachin","700000"}};

String column []J={"ID","NAME","SALARY"};

JTable jt=new JTable(data,column);

jt.setBounds (30,40,200,300);

JScrollPane sp=new JScrollPane(jt);

f.add(sp);

f.setSize (300,400);

f.setVisible(true);

¥

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

}
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JTable i JScrollPane - Windows

_ =10/ x|
MAME SALARY
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102 Jai 780000
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JOptionPane - przyktad

import javax.swing.x*;
import java.awt.event.x*;

public class OptionPaneExample extends WindowAdapter{
JFrame f;

OptionPaneExample (){

f=new JFrame();

f.addWindowListener (this);

f.setSize (300, 300); f.setLayout(null); f.setVisible(true);

f.setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);
¥

public void windowClosing(WindowEvent e) {
int a=JOptionPane.showConfirmDialog(f,"<html> <i>Are</i>_ " +

"<font,color=#f£f0000>you</font> " +
"<u>sure?</u>");
if (a==J0ptionPane.YES_OPTION){

f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
3

}

public static void main(Stringl[]l args) {
new OptionPaneExample();

}
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lkona w JButton - Windows
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JPasswordField i ToolTip - przyktad

import javax.swing.x*;
public class ToolTipExample {
public static void main(String[] args) {
JFrame f=new JFrame("Password, Field Example");

JPasswordField value = new JPasswordField();
value.setBounds (100,100,100,30);
value.setToolTipText ("Enter,your Password");
JLabel ll=new JLabel("Password:");
11.setBounds (20,100, 80,30);

.add(value); f.add(1l1);
.setSize (300,300);
.setlayout (null);
.setVisible (true);

H H H Hh
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JPasswordField i ToolTip - Windows
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Swing - LayoutManagers

® LayoutManager - jest uzywany do utozenia komponentéw w pewien
sposéb

m LayoutManager jest interfejsem implementowanym przez kilka klas:

java.awt.BorderLayout

java.awt.FlowLayout

java.awt.GridLayout

java.awt.CardLayout

java.awt.GridBaglLayout

javax.swing.BoxLayout

javax.swing.GroupLayout

javax.swing.ScrollPaneLayout

javax.swing.SpringlLayout

Oo0Ooooaooaoao
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LayoutManagers - Windows
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Swing - LookAndFeel

® Swing obstuguje tak zwane "pluggable look and feel (plaf)" dla
JComponents.

m "Look" odnosi sie do wygladu widzetéw (JComponent);
m "feel" odnosi sie do zachowania widzetéw (na przyktad zachowar
kliknie¢ mysza na rézne przyciski myszy).

® "Pluggable" odnosi sie do mozliwosci zmiany wygladu i uczucia w
czasie wykonywania.

® Mozna wybra¢ domysiny "look and feel" Java lub natywne systemu
(Windows, Linux, Mac) lub nowszy Nimbus "look and feel" na
wielu platformach
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LookAndFeel - Windows

r
|£| Java Look and Feel ==

2l g
@] Native System (Windows) Look and Feel

0 ®up O Down Slep:Elz‘

Counter:

counter:| 0|

Up () Down Step:

|£] Nimbus Look and Feel

—= +-

@ CDE/Motif Look and Feel =

Counter. El ® Up O Down Step: (1 ¥/ | Count

Counter: [ 0] ®/Up | ) Down Step: /| count

45/ 47




LayoutManager i LookAndFeel - przyktad

import
import
import
public

final

java.awt.FlowLayout;

java.awt.event .x;

javax.swing.*;

class LookAndFeelTest extends JFrame implements ActionListener{

UIManager.LookAndFeelInfo[] infos
=UIManager.getInstalledLookAndFeels ();

LookAndFeelTest (){

for (UIManager.LookAndFeelInfo info : infos){
JButton b = new JButton(info.getName ());
b.setActionCommand (info.getClassName ());
b.addActionListener (this);
add(b);

}

setTitle("ChangeuLookuanduFeel”);
setDefaultCloseOperation(WindowConstants.EXIT_ON_CLOSE);
setLayout (new FlowLayout (FlowLayout.LEADING));

setSize (300,300); setVisible(true);

¥

public void actionPerformed(ActionEvent e) {
JButton b = (JButton) e.getSource();

try {

UIManager.setLookAndFeel(b.getActionCommand());
SwingUtilities.updateComponentTreeUI (this);
} catch (Exception ex) {ex.printStackTrace();}

}

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