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Abstract Window Toolkit(AWT)

¢ The Abstract Window Toolkit (AWT) and
Swing provide standard components to build
a graphical user interface (GUI)

¢ The GUI enables interaction between the
user and the program by using the mouse,
keyboard, or another input device

¢ The AWT provides a mechanism to paint
different shapes on the screen (e.g., lines,
rectangles, text, etc.), and create different
elements on a screen (buttons, lists, and
others)
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AWT Class Hierarchy

Object
/ \
Component MenuComponent
/7\ /\
Button Canvas Container Label List Scrollbar MenuBar Menultem
P |
TextComponent Window Panel Menu
SN N
TextField TextArea Frame Dialog Applet
|
FileDialog
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Component

¢ Component Is an abstract class

¢ A component Is an object having a
graphical representation

¢ Components can be displayed on the
screen

¢ Components allow the user to interact with
the program
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Example:

public class FRM extends Frame {

public FRM()
{

super("Example: Frame and Canvas");

add(new CVS()); // add a canvas to paint
setSize(400,200);

}

public static void main(String[] args)

{
}

new FRM().setVisible(true);

class CVS extends Canvas {
/l paint this canvas
public void paint(final Graphics g)
{
g.drawRect(50,25,300,100);
g.drawString("FRM is-a container",60,50);
g.drawString("CVS is-not-a container",60,80);

¢ A Canvasis used to draw some shapes on it using
the Graphics. It has the paint method.

¢ CVSis aninner class

¢ A Graphics object is used to draw shapes on the
canvas

¢ FRMis a container — it contains a CVS object

Frame and Canvas

Object

/\

Component Graphics
/y\

Canvas Container

f f

CVS Window

!

Frame

f

FRM

Example: Frame and Canvas

FRM is-a container

CWE is-not-a container
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Button

import java.awt.*;

¢ A Button is a component  imortjaaanewents

that S|mUIateS the class BTN extends Frame {
appearance of a push cY I

super Xxample: button’);
button

final Button b = new Button("Press me!"); JANONYyMOoOuUs

‘ When the user presses b.addActionListener(new ActionListener() {
the mOUSE InSIde a. bUttOn public void actiorigt:rioer\é?:(;(&ir:greﬂgventae){
. . b.setLabel("Thank you!");
an ActionEvent Is
generated adelo;

setSize(200,100);
}

public static void main(String[] args)

{
}

new BTN().setVisible(true);

Example: But... EI[E|E|

Example: But... EI[E|E|

Fress mel

ActionEvent

Mouse click Thank you!
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Label and

¢ A Label displays a string
that cannot be changed
by a user

¢ A TextField allows a user
to enter or edit one line of
text

+ A FlowLayout arranges
components :

e in a directional flow (left-to-
right, or right-to-left)

e horizontally until no more
components fit on the
same line

TextField

import java.awt.*;
import java.awt.event.*;

class LTF extends Frame {

LTF()

{
super("Example: Label & TextField");

setLayout(new FlowLayout(FlowLayout.LEFT));
setResizable(false);
add(new Label("Cannot edit!"));

final TextField tf = new TextField("Edit me!",37);
tf.addTextListener(new TextListener() {

public void textValueChanged(TextEvent te)
{

}
b
add(tf);
setSize(400,100);

System.out.printin(te.paramString());

}

public static void main(String[] args)

{
}
} Example: Label & TextField

new LTF().setVisible(true);

Cannot editl |Editme!
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List

import java.awt.*;

‘ Th e LISt CO m po n e nt import java.awt.event.*;

class LST extends Frame {

presents the user with o
a ScrOI I i n g I iSt Of teXt super("Example: List");

final List | = new List();

items i)

l.add("like");
l.add("programming”);

¢ It can be set up so e S

l.addItemListener(new ItemListener() {

th at th e u S e r C a n public void itemStateChanged(ltemEvent ie)

{

choose either one L Semoupmntepaanso)

D

item or multiple items | oo
gExmple:List g@

public static void main(String[] args)

: {
like new LST().setVisible(true);
pragramming
; if CSWINDOWS~systemdZ2scmd.exe Ac Jjawva LST
Mouse click Java ITEM_STATE_CHANGED. item=1,stateChange =SELECTED

ITEM_STATE_CHAMNGED . item=0,stateChange=83ELECTED

ITEM_STATE_CHAMGED . item=2,.stateChange =SELECTED
ITEM_STATE_CHAMGED . item=3,stateChange =SELECTED
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Menu, MenuBar and Menultem

import java.awt.*;

¢ A frame may contain =~ meueeeee

class MNB extends Frame {

a menu bar with B0

{

options (i.e. items) —

final MenuBar mb = new MenuBar();

‘ When the mouse IS setMenuBar(mb);

final Menu m = new Menu("File");

clicked on an option a

mi = new Menultem("Exit");

d ro p d Own m e n u mi.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent ae)

a p p e a rS { System.exit(0);

}
D

¢ Each menu consists s
of one or more menu }

public static void main(String[] args)

items E_Example: BT g@g| {

}

new MNB().setVisible(true);

Exit
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Panel

import java.awt.*;

¢ Panel is the simplest  inportjava.awtevent

Container CIaSS class PNL extends Frame {
¢ A panel provides PNLO
space in which an super(‘Example: Panel’)
application can attach final Panel p = new Panel();
any other component, e Buton( 2
including other panels pdtd:(‘s,;;;:lzo)(?’»
¢ The default layout } o
manager for a panel polc st void mainStin) )
IS the F|0w|_ayout } new PNL().setVisible(true);
mMan ager ) B Example: ael M=

Java Programming
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Layout Managers

¢ A layout manager helps in arranging the
components in a container

¢ Each layout manager:

e Encapsulates an algorithm for positioning and
sizing of components

e Automatically calculates the coordinates of
each component it manages

e If a container Is resized, the layout manager
readjusts the placement of the components

Java Programming 13



BorderLayout

¢ Allows placing of mport ava vt vent
Components by US|ng the class BLM extends Frame {
geographic terms: BLMO
S C E N T E R super("Example: BorderLayout");
[ EAST Zztjl_(?é(\)/\lljtéﬁ?:gn?:?ézi;;?}fggr)g;erLayout.CEN.TER);
o NORTH ad{new Buton( Nortn) BoerL 2yout NORTH)
add(new Button("South™),BorderLayout. SOUTH);
o SO UTH add(new Button("West"),BorderLayout. WEST);
WEST } setSize(200,200);
o
‘ The COm pOnentS are {public static void main(String[] args)
new BLM().setVisible(true);
placed around the edges ) —P———T
¢ The component in the }
center uses the remaining
space
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GridLayout

import java.awt.*;

L 2 AUtomauca.”y import java.awt.event.*;
arl‘angeS CompOnentS class GLM extends Frame {
In a grid of rows and GLM()
({0) I umns { super("Example: GridLayout");
I I setLayout(new GridLayout(2,2));
. T_h(_e con_tamer IS e ayout(2.2)
- dd(new Bu "1,2"M);
d_|V|ded iInto equal adalnew Bution(%.2)
sized cells, and one add(new Bution('2,2')
] setSize(250,100);
component is placed }
N each Ce” public static void main(String[] args)
{

new GLM().setVisible(true);

B Example: GridlLayout g@@

1.1 1,2 }

Java Programming
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Using the ActionListener

R Stages for Event Handling by ActionListener
e First, import event class

import java.awt.event.*; Sutton Click @
A |
e Define an overriding class of event type (implements
ActionListener) @

~—

Class ButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
/[ Write what to be done. . .
abel.setText(“Hello World!”);

¥ T

} . ——>action dActionListener

>ButtonListener

e Create an event listener object
ButtonListener bt = new ButtonListener();
® Register the event listener object
bl = new Button(*Show®);

Hello World! y  Show

bl.addActionListener(bt);
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A Hello Example Using Button Listener

import java.awt.*;
import java.awt.event.*;

public class HelloAWT extends Frame { // Using Frame
Label contents;

. Hello World!
Button dispbutton;

public HelloAWT() { // Constructor
setLayout(new FlowLayout(FlowLayout.CENTER, 50, 50));

Run: Java HelloAWT

contents = new Label(" "); /I Create Label object
add(contents); // Add the label to this Frame

dispbutton = new Button("Show"); // Create Button object /I Can be replaced by anonymous class

dispbutton.addActionListener(new DispButtonListener()); // Add Event Listener

add(dispbutton); // Add the button object to this Framg\ diSprtth-addACtionLiStener(neW
ActionListener () {

} public void actionPerformed(ActionEvent e) {
class DispButtonListener implements ActionListener {// Event Listener contents.setText("Hello Annoymus®);
public void actionPerformed(ActionEvent e) { // What to do when the button is }})_
clicked ’
contents.setText("Hello World!");
}
}

public static void main (String[] args) {
HelloAWT f = new HelloAWT(); // Create Hello GUI
f.setTitle("Hello!");
f.setSize(400,150);
f.setVisible(true);

}

} /Il end of “HelloAWT .java Java programming
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Swing

¢ Differences between AWT and Swing:

e Swing components use no native code and
they can be present on every platform

e Typically, Swing components start their
names with °J’

e Have capabilities beyond what equivalent
AWT components can offer

e Swing components need not be rectangular

e Swing components can dynamically change
their appearance (i.e. pluggable look-and-feel)
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Partial AWT and Swing
Class Hierarchy

java.lang.Object

CheckboxGroup Component MenuComponent
Button ||Canvas Checkbox Choice ||Container [|Label ||List ||Scrollbar ||{TextComponent
JComponent Scrollpane Panel Window
AbstractButton JLabel JList JPanel JScrollpane Applet Dialog Frame
JButton JApplet | |JDialog |[|JFrame

java.awt.*

javax.swing.*
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Swing Components (Java Look and Feel)

"

Middle button

JButton

AMenu | Anaother Menu

4

Atext-only menu iterm

Both text and icon

Alt-1

Aradio hutton menu iterm
Another one

DDD@{}

Acheck box menu item
Anaother one

A submenu

JMenu

Date: | 072006/

JSpinner

[¥] Chin
[¥] Glasses
[w] Hair

[w] Teeth

|
i'.fi'_'f
JCheckBox

) Bird
O Cat {
) Dog L, fae )
i Rabhit \C-f’i‘;‘
® Pig !

JRadioButton

City: |Santa Fosa

Fig - Martha ¥Washington -]
Bird Ahigail Adams
Cat Martha Ran.dnlph =
Doy DI?IIIEE; Madizson B
Rahhit Ellzgheth Monroe |
Pii Louisa Adams
JList
JComboBox =
Frames Per Second
L {} .
0 110 0 a0

JTextrield

Java Programming

JSlider

Enter the password: eesssss|

JPasswordField
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Example: Hello World

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

class HLW extends JFrame {

HLW()

{
super("Example: Swing GUI");
final JButton b = new JButton("Show message!");
b.addActionListener(new HLWBUuttonListener(b)); Mouse click
add(b);
setSize(250,100);

}

public static void main(String[] args)

{
new HLW().setVisible(true);

}

}

class HLWButtonListener implements ActionListener {
private JButton jb;

HLWButtonListener(JButton b)

{
jb =b;
}
public void actionPerformed(ActionEvent e)
{
jb.setText("Hello World!");
}

Java Programming

B Example: Swing GUI

Show message!

B Example: Swing GUI

Hello World!

EEX

ActionEvent

EBX
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Creating New Window Frame

// Dialog Box
import java.util. *;
import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class CreatNewFrame extends JFrame

{
JLabel client_title;

JButton create_button;
public CreatNewFrame() {
getContentPane().setLayout(new GridLayout(1,0));

create_button = new JButton("Create");
create_button.addActionListener(new ButtonListener());
getContentPane().add(create_button);

}

class ButtonListener implements ActionListener {
public void actionPerformed(ActionEvent e) {
NewFrame nf = new NewFrame();

nf.addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {System.exit(0);}

i

nf.setTitle("New Window Frame");
nf.setSize(200,150);
nf.setVisible(true);

} Button clicked

public static void main (String args[]) {

CreatNewFrame f = new CreatNewFrame();
f.addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e)
{System.exit(0);}
i

f.setTitle("Create New Frame");
f.setSize(200,150);
f.setVisible(true);

}

} // end of CreatNewFrame

class NewFrame extends JFrame {
JLabel label;

public NewFrame() {
getContentPane().setLayout(new FlowLayout());

label = new JLabel("Another New Frame");

getContentPane().add(label);
} // NewFrame constructor

} // end of NewFrame class

& CreateNowEs M=E3

Create

Java Programming

2 Mew Window Frame EI[EWX'

Another Hew Frame
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Dialogs

import java.awt.*;

‘ A dla|Og |S a SpeC|aI W|nd0W tO importj:ava.avvt..event.*;
convey a message or provides "
a special function

class DLG extends JFrame {

. . DLG()
¢ Every dialog is dependen_t ona { super(“Example: Swing Dialog")
frame — when that frame is | o
. f!nal JFrame !f —_th|s, )
destroyed’ SO are |tS dialog!™): final JButton jb = new JButton("Show a message
d e pe n d e nt d Ial Ogs jb.addActionListener(new ActionListener() {
L 2 A mOdal dla|Og bIOCkS user public void actionPerformed(ActionEvent ae) {
. . . JOptionPane.showMessageDialog(jf,"This is a
Input to all other windows in simple message dilog’
the program i
a ;
B3 Example: Swing Dialog Q@ setSize(250,100);
}
public static void main(String[] args)
Message ] { new DLG().setVisible(true);
- }

=
'd) This is a simple message dialog

OK
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FileChooser

¢ File choosers provide a
GUI for navigating the file
system or open a file

¢ To display a file chooser,
use the JFileChooser API
to show a modal dialog
containing the file

chooser
X

00
MEEIEIEIES

Look In: ‘lj My Shapes

3 _private
D desktop.ini

D Favorites.vss

File Name: |Favnrites.vss

|
Files of Type: |.o.|| Files ‘ - ‘

‘ Open H Cancel ‘

import javax.swing.*;
class FCH extends JFrame {
final JLabel jl = new JLabel();

FCH()
{

super("Example: Swing FileChooser");

add(jl);
setSize(300,50);
}

public static void main(String[] args)

{
final FCH fch = new FCH();

final JFileChooser jfc = new JFileChooser();
fch.setVisible(true);

final int val = jfc.showOpenDialog(fch);

if(val == JFileChooser. APPROVE_OPTION)

fch.jl.setText("You chose to open this file: " +
jfc.getSelectedFile().getName());

}

(=3

'ou chose to open this file: Favorites.vss

Example: Swing FileChooser

Java Programming
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