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The AWT package

(and SWING…)

The AWT packageThe AWT package

(and SWING…)(and SWING…)
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Abstract Windowing ToolkitAbstract Windowing ToolkitAbstract Windowing Toolkit

Java  provides a package called 
“Abstract Windowing Toolkit (AWT)” aimed at:
− developing User-Friendly graphical interfaces, 

built up using widget like buttons, element lists, 
areas for displaying objects and images,…

− Handling the interaction between the end-user and the 
program, relaying on an event-based programming model

Every action performed by the user 
on the graphical interface generates an event, 
which must be handled by the program:
if the user push that button, 
then this code must be executed...



In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va

GUI (Graphical User Interface)GUI (Graphical User Interface)GUI (Graphical User Interface)

• AWT - Abstract Windowing Toolkit 
− Also referred to as “Awful Windowing Toolkit” (in Java 1.0)
− It defines event-based framework for writing GUIs. 

• Swing
− Rich set of easy-to-use, easy-to-understand 

GUI Components (Java Beans) 
to allow you creating a GUI 
that you can be satisfied with.
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AWTAWTAWT

• The large majority of objects used in building an interface 
derives from the class Component

• To build up a graphical interface (GUI), 
components are added to a special Component: a “Container”

• As a Container is also a Component, 
a Container can contain other Containers

• Each AWT component uses native code
to make itself visualized on the screen

− Whenever the application runs under MS Windows, 
buttons are ACTUALLY Windows’ buttons!

− Whenever the application runs on a Unix machine 
exploiting Motif, 
buttons are ACTUALLY Motif’s buttons!
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Creating a GUICreating a GUICreating a GUI

Whenever it is created either an application equipped with a GUI, 
1. The GUI is built up adding Components 

to the Container objects
2. The proper event handlers are coded, 

in order to react to the user’s actions
3. The interface is displayed (automatically done for applets)

As a GUI is displayed, the interpreter starts a new thread 
waiting for an event to be fired

Whenever a button is pressed, the mouse is moved, etc., 
such a thread executes the proper code in the event handler 
which is associated to the current action.

Because of the presence of such an auxiliary thread, 
the main() method can terminate 
just after the interface display.
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Class Categories in Package AWTClass Categories in Package AWTClass Categories in Package AWT
Graphics ClassesGraphics Classes classes that define colorsclasses that define colors,, imagesimages,,

polygonspolygons, etc., etc.

ComponentsComponents GUI GUI components such as components such as 
ButtonButton, , MenuMenu, , ListList, ..., ...

LayoutLayout Managers Managers theythey control the layout ofcontrol the layout of elements elements 
within their ownwithin their own containercontainer

The AWT package The AWT package contains severalcontains several subsub--packagespackages::
•• java.java.awtawt.color.color
•• java.java.awtawt..datatransferdatatransfer
•• java.java.awtawt..dnddnd
•• java.java.awtawt..eventevent
•• java.java.awtawt.font.font
•• java.java.awtawt..geomgeom
•• java.java.awtawt..printprint
•• ……
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ComponentsComponentsComponents

• Declaration: Button b1;

• Creation: b1 = new Button(...);

ButtonButton

TextFieldTextField

TextAreaTextArea

CheckboxCheckbox

MenuMenu ListList

ChoiceChoice

Possible Possible 
constructor constructor 
parametersparameters
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java.java.awt  awt  

Graphic ClassesGraphic ClassesGraphic Classes

Objects Objects 
representing representing 
colorscolors

Methods to Methods to 
draw textsdraw texts,,
imagesimages, etc., etc.

java.java.langlang..ObjectObject

ColorColor

DimensionDimension

FontFont

PointPoint

PolygonPolygon

RectangleRectangle

ClasseClasse

GraphicsGraphics

ClasseClasse
AstrattaAstratta

ImageImage
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Component Classes Component Classes Component Classes 

java.java.awt  awt  

java.java.appletapplet

ObjectObject

CheckboxGroupCheckboxGroup ButtonButton
PanelPanel

WindowWindow

FrameFrame

DialogDialog

FileDialogFileDialog

TextAreaTextArea

TextFieldTextField

MenuMenu

CanvasCanvas

CheckboxCheckbox

ChoiceChoice

ScrollbarScrollbar

TextComponentTextComponent

MenuBarMenuBar

MenuItemMenuItem CheckboxCheckbox
MenuItemMenuItem

AppletApplet

ComponentComponent

MenuComponentMenuComponent

ContainerContainer
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ComponentsComponentsComponents

ButtonsButtons
……
ButtonButton b=new b=new ButtonButton(“OK”)(“OK”)
containercontainer..addadd(b);(b);
……

CheckboxCheckbox
……
CheckboxCheckbox c=new c=new CheckboxCheckbox(“questa è una (“questa è una checkboxcheckbox”);”);
containercontainer..addadd(c);(c);
boolean boolean stato=c.stato=c.getStategetState();();
c.c.setStatesetState(nuovo stato); (nuovo stato); 
……
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ComponentsComponentsComponents

CheckboxGroupCheckboxGroup
CheckboxGroup cbgCheckboxGroup cbg = new= new CheckboxGroupCheckboxGroup();();
CheckboxCheckbox cb1 =cb1 =

new new CheckboxCheckbox("Mangio la minestra",("Mangio la minestra", cbgcbg,, truetrue););
CheckboxCheckbox cb2 =cb2 =

new new CheckboxCheckbox("Mi butto dalla finestra",("Mi butto dalla finestra", cbgcbg, false);, false);
containercontainer..addadd(cb1);(cb1);
containercontainer..addadd(cb2);(cb2);

LabelLabel
LabelLabel lab1=newlab1=new LabelLabel("Sono una("Sono una labellabel");");
LabelLabel lab2=newlab2=new LabelLabel("Anche io",("Anche io", LabelLabel.RIGHT);.RIGHT);
containercontainer..addadd(lab1);(lab1);
containercontainer..addadd(lab2);(lab2);
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ComponentsComponentsComponents
ChoiceChoice

ChoiceChoice c=newc=new ChoiceChoice();();
c.c.addadd("Uno");("Uno");
c.c.addadd("Due");("Due");
c.c.addadd("Tre");("Tre");
containercontainer..addadd(c);(c);
StringString s=c.s=c.getSelectedItemgetSelectedItem();();

ListList
List c=new List(3, List c=new List(3, truetrue););
l.l.addadd("Uno");("Uno");
l.l.addadd("Due");("Due");
l.l.addadd("Tre");("Tre");
l.l.addadd(“Quattro”);(“Quattro”);
containercontainer..addadd(l);(l);
StringString[] s=l.[] s=l.getSelectedItemsgetSelectedItems();();

# of# of elements elements 
toto displaydisplay

MultipleMultiple
choices choices 
allowedallowed



In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va

ComponentsComponentsComponents

TextFieldTextField

SingleSingle--lineline texttext
TextFieldTextField t=new t=new TextFieldTextField(“Stringa iniziale”);(“Stringa iniziale”);
t.t.setEditablesetEditable((truetrue););
StringString s=t.s=t.getTextgetText();();
containercontainer..addadd(t);(t);

Other methodsOther methods::

void setTextvoid setText((StringString texttext))

void setEchoCharvoid setEchoChar((charchar c)c)

void selectvoid select((intint start, start, intint end)end)

String getSelectedTextString getSelectedText()()
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ComponentsComponentsComponents
TextAreaTextArea
Multiple lineMultiple line texttext
TextAreaTextArea t=new t=new TextAreaTextArea(“Testo iniziale”, 5, 15 );(“Testo iniziale”, 5, 15 );
t.t.setEditablesetEditable((truetrue););
StringString s=t.s=t.getTextgetText();();
containercontainer..addadd(t);(t);

Other methodsOther methods andand constructorsconstructors: : 

TextAreaTextArea("Nel caso in cui non ci siano le "+    ("Nel caso in cui non ci siano le "+    
""scrollbarscrollbar il testo va a capo", 5, 15,  il testo va a capo", 5, 15,  

TextAreaTextArea.SCROLLBARS_NONE);.SCROLLBARS_NONE);
void setTextvoid setText((StringString texttext))
void appendvoid append((StringString s)s)
void insertvoid insert((String String s, s, int posint pos))
void selectvoid select((intint start, start, intint end)end)
String getSelectedTextString getSelectedText()()
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Container: FrameContainer: FrameContainer: Frame

The objects The objects PanelPanel, , WindowWindow (and their sub(and their sub--classes classes FrameFrame and and 
AppletApplet) are the only ones that can contain buttons, lists, etc.:) are the only ones that can contain buttons, lists, etc.:

the class the class ContainerContainer is is abstractabstract
FrameFrame is a resizable window with a titleis a resizable window with a title

public class public class MyFrameMyFrame {{
public static void main (String[ ] public static void main (String[ ] argsargs ) {) {

Frame Frame frfr = new Frame ("= new Frame ("TitoloTitolo");");
frfr..setSizesetSize(150,180);(150,180);
frfr..setBackgroundsetBackground( Color.white);( Color.white);
frfr.show();.show();

}}
}}

javac MyFramejavac MyFrame.java.java
java java MyFrameMyFrame

Constructor Constructor 
for for FrameFrame

Methods of Methods of 
FrameFrame, inherited , inherited 
from from ComponentComponent

The created object The created object 
is not visible is not visible 
until the invocation until the invocation 
of this methodof this method
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Container: PanelContainer: PanelContainer: Panel
Like Like WindowWindow, it provides space for other components, it provides space for other components
To become visible, it must be placed onto a To become visible, it must be placed onto a WindowWindow or or FrameFrame

object (using method object (using method add()add() of class of class ContainerContainer ))
import java.import java.awtawt.*;.*;
public class public class MyFrameMyFrame {{

public static void main (String[] public static void main (String[] argsargs) {) {
Frame Frame frfr = new Frame ("= new Frame ("TitoloTitolo"); "); 
Panel Panel pnlpnl = new Panel();= new Panel();
frfr.resize(200,200); .resize(200,200); 
frfr..setBackgroundsetBackground( Color.white);( Color.white);
frfr..setLayoutsetLayout(null); (null); 
pnlpnl.resize(100,100);.resize(100,100);
pnlpnl..setBackgroundsetBackground( Color.cyan );( Color.cyan );
frfr.add(.add(pnlpnl););
frfr.show(); .show(); 

}}
}}

Adds Panel Adds Panel 
onto Frameonto Frame

Eliminates Eliminates 
the default layout managerthe default layout manager

Redraws the Frame Redraws the Frame 
and all the contained Componentsand all the contained Components
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Layout ManagerLayout ManagerLayout Manager

Every Every ContainerContainer ((PanelPanel, , FrameFrame, …, …) ) 
is assigned a default is assigned a default LayoutManagerLayoutManager objectobject

A A LayoutManagerLayoutManager is in charge of placing components is in charge of placing components 
onto a onto a ContainerContainer
according to its own rules.according to its own rules.

The The LayoutManagerLayoutManager associated to a  associated to a  ContainerContainer
can be substituted by the programmer can be substituted by the programmer 
using the method using the method setLayoutsetLayout()() of class of class ContainerContainer

Frame Frame frfr = new Frame ();= new Frame ();
frfr..setLayoutsetLayout( lm );( lm );
......
frfr.show();.show();

Object of type Object of type 
LayoutManagerLayoutManager
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Layout ManagersLayout ManagersLayout Managers

• null – Each component has specific place and size.

• FlowLayout – Components are added from left to right, 

top to bottom, by the order they are added to the container 

(components are sized according to preferred size)

• GridLayout – Table-like order.

• BorderLayout – 5 regions subdivision.

• GridbagLayout – The most robust and complicated one.

• BoxLayout – Order by y or x axis
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Classes for Layout ManagersClasses for Layout ManagersClasses for Layout Managers

java.java.awtawt

DefaultDefault for for 
PanelPanel,,
AppletApplet

DefaultDefault forfor
WindowWindow,,
DialogDialog,,
FrameFrame

ObjectObject

FlowLayoutFlowLayout

BorderLayoutBorderLayout

GridLayoutGridLayout

GridBagLayoutGridBagLayout

CardLayoutCardLayout
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FlowLayout Manager (I)FlowLayoutFlowLayout Manager (I)Manager (I)

Frame Frame frfr = new Frame ();= new Frame ();
frfr..setLayoutsetLayout( new ( new FlowLayoutFlowLayout() );() );
frfr..setLayoutsetLayout( new ( new FlowLayoutFlowLayout((FlowLayoutFlowLayout.RIGHT, 20, 40) );.RIGHT, 20, 40) );
frfr..setLayoutsetLayout( new ( new FlowLayoutFlowLayout((FlowLayoutFlowLayout.LEFT) );.LEFT) );
……
frfr.show();.show();

Every object added to a Every object added to a ContainerContainer with a with a FlowLayoutFlowLayout manager manager 
follows the previous one, as in an horizontal linefollows the previous one, as in an horizontal line

The list of objects can be aligned (The list of objects can be aligned (LEFTLEFT, , CENTERCENTER, , RIGHTRIGHT), ), 
and the distance between components can be specifiedand the distance between components can be specified

ContainerContainer Creation ofCreation of
LayoutManagerLayoutManager

alignmentalignment
Horizontal gapHorizontal gap Vertical gapVertical gap
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FlowLayout Manager (II)FlowLayoutFlowLayout Manager (II)Manager (II)

public class public class HorizFlowHorizFlow {{
public static void main (String[] public static void main (String[] argsargs) {) {

Frame Frame frfr = new Frame ("= new Frame ("TitoloTitolo");");
frfr..setLayoutsetLayout( new ( new FlowLayoutFlowLayout() ); () ); 
frfr.add( new Button("OK") ); .add( new Button("OK") ); 
frfr.add( new Button(".add( new Button("AnnullaAnnulla") ); ") ); 
frfr.add( new Button("Help") );.add( new Button("Help") );
frfr.show();.show();

}}
}}

ResizeResize
withwith

mousemouse

The components’ size is not modifiedThe components’ size is not modified

Their position changes, according to the Frame sizeTheir position changes, according to the Frame size
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BorderLayout Manager (I)BorderLayoutBorderLayout Manager (I)Manager (I)

ItIt definesdefines fivefive areasareas on a on a ContainerContainer::
NorthNorth (up)(up) SouthSouth (down)(down) EastEast((rightright)) WestWest ((leftleft)) CenterCenter

resizeresize

The relative position of The relative position of elementselements remainsremains the the samesame; ; 
but theirbut their sizesize isis modifiedmodified
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BorderLayout Manager (II)BorderLayoutBorderLayout Manager (II)Manager (II)

public class Test {public class Test {
public static void main (String[] public static void main (String[] argsargs) {) {

Frame Frame frfr = new Frame ("= new Frame ("TitoloTitolo");");
frfr.add( "East", new Button(".add( "East", new Button("DestraDestra") );") );
frfr.add( "North", new Button(".add( "North", new Button("SopraSopra") );") );
frfr.add( "West", new Button(".add( "West", new Button("SinistraSinistra") );") );
frfr.add( "South", new Button("Sotto") );.add( "South", new Button("Sotto") );
frfr.add( "Center", new Button("Centro!") );.add( "Center", new Button("Centro!") );
frfr.show();.show();

}}
}}

Code for the window in the previous slide:Code for the window in the previous slide:

The invocation The invocation frfr..setLayoutsetLayout( new ( new BorderLayoutBorderLayout() );() );
is missing, as it is the default Layout Manager for is missing, as it is the default Layout Manager for FrameFrame
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GridLayout ManagerGridLayoutGridLayout ManagerManager
A A GridLayoutGridLayout manager is created manager is created 

with a certain number of rows and columnswith a certain number of rows and columns

Components are added Components are added 
just filling a row after the otherjust filling a row after the other

public class Test {public class Test {
public static void main (String[] public static void main (String[] argsargs) {) {

Frame Frame frfr = new Frame ("= new Frame ("MiaGridMiaGrid");");
frfr..setLayoutsetLayout( new ( new GridLayoutGridLayout(3,2));(3,2));
for (for (intint i=1; i<7; i++)i=1; i<7; i++)

frfr.add(new Button(".add(new Button("BottoneBottone"+i) );"+i) );
frfr.show();.show();

}}
}}

As for As for BorderLayoutBorderLayout only the components’ size is changedonly the components’ size is changed
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Events (I)Events (I)Events (I)

• Graphical objects (Button …) “fire events” 
as a consequence of the user’s actions: 

− A mouse click on an element;
− A window resizing;
− Selection of an element;
− etc…

• Each event type is represented by a specific class
• Firing an event means creating an object 

(I.e. an instance of the class which describes the 
event)
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Events (II)Events (II)Events (II)

• The event, after its firing, is cached 
by one or more “listener”

• The listeners react to the event 
by executing some methods

• The point (in the code!) where an event takes place, 
and the location where it is handled can be separate

SourceSource: : 
GraphicalGraphical componentcomponent
E.g.:E.g.:
A A buttonbutton isis pushedpushed

Event ListenerEvent Listener::
Manager Manager objectobject

EVENTEVENT
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Event ListenerEvent ListenerEvent Listener

It’s an object of a class that implements a particular interfaceIt’s an object of a class that implements a particular interface

class class MioListenerMioListener implementsimplements XXXXXXListenerListener {{
public void public void actionPerformedactionPerformed( ( XXXXXXEventEvent e)e) {{

// code for managing the event// code for managing the event
}}

}}

public public interfaceinterface XXXXXXListenerListener {{
public abstract void public abstract void actionPerformedactionPerformed( ( XXXEventXXXEvent e);e);

}}

Many interfaces of type Many interfaces of type XXXXXXListenerListener have the only method have the only method 
actionPerformedactionPerformed( ( XXXXXXEventEvent ))
where  where  XXXXXX is the event name: is the event name: ActionAction, , MouseMouse,, ......

This method This method 
is executed is executed 
as the event is firedas the event is fired
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“Registration” of an Event Listener“Registration” of an Event Listener“Registration” of an Event Listener
The “The “registrationregistration” ” isis the the operationoperation toto letlet the the eventevent producers know producers know 

who they have to send who they have to send a a fired event tofired event to..
The The registrationregistration isis donedone byby the the methods methods addXXXListeneraddXXXListener()()

The The programmerprogrammer isis requiredrequired toto::

1.1. DefineDefine the the graphicalgraphical elementselements: : 
ButtonButton b1 = newb1 = new ButtonButton("("OkOk");");

2.2. Create the Create the event listenerevent listener
((anan instanceinstance of the class of the class thatthat handleshandles the the eventevent))

XXXListenerXXXListener ml = newml = new XXXListenerXXXListener();();

3.3. Register it to Register it to the the object that produces such an eventobject that produces such an event
b1.b1.addXXXListeneraddXXXListener( ml );( ml );
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Event ManagementEvent ManagementEvent Management
Button b1; //Declaration of a graphical object
…
b1=new Button(“ClickOnMe”) //Creation of the graphical object

//not visible yet
MyButtListener mngr=new MyButtListener();    //Creation of an obj

//able to handle the event types
//I’m interested in (types are specified
//by interfaces)

b1.addActionListener(mngr); //Association of an event manager
//to the event producer

WhenWhen the the useruser push the push the buttonbutton::

•• anan instanceinstance of of ActionEventActionEvent is createdis created

•• the the method method actionPerformedactionPerformed()() is executedis executed, , withwith suchsuch anan objectobject asas thethe parameterparameter
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Event Listener: Use of Inner ClassesEvent Listener: Use of Event Listener: Use of InnerInner ClassesClasses
import java.import java.awtawt.*; .*; 
import java.import java.awtawt..eventevent.*;.*;
public class public class MyEventMyEvent {{

Frame Frame frfr;      ;      // // visiblevisible from from inside class inside class MyEventMyEvent
Button Button b1;    b1;    // // thusthus alsoalso fromfrom the INNER class the INNER class MyButtListenerMyButtListener
publicpublic static void mainstatic void main((StringString[][] argsargs) {) {

MyEventMyEvent e = new e = new MyEventMyEvent();();
e.e.myOpenmyOpen();();

}}
void myOpenvoid myOpen() {() {

fr fr = new Frame("= new Frame("MyMy EventEvent");");
frfr..setLayoutsetLayout( new( new FlowLayoutFlowLayout() );() );
b1 = newb1 = new ButtonButton("On"); ("On"); 
b1.b1.addActionListeneraddActionListener( new ( new MyButtListenerMyButtListener() );() );
frfr..addadd( b1 );( b1 ); // // add button to Frameadd button to Frame
frfr.show();.show();

}}
class class MyButtListener implementsMyButtListener implements ActionListenerActionListener {{

public public void actionPerformedvoid actionPerformed( ( ActionEvent ActionEvent e) {e) {
ifif ( ( b1.b1.getLabelgetLabel()()..equalsequals("On") )("On") ) b1.b1.setLabelsetLabel("Off");("Off");
else else b1.b1.setLabelsetLabel("On");("On");

}}
}}

}}

Add for Add for the the event event 
managementmanagement

Creation Creation and and 
registrationregistration of  of  
EventListenerEventListener

EventEvent
managementmanagement

NonNon--staticstatic access access toto
the the InnerClassInnerClass

PushingPushing the the 
buttonbutton, the , the labellabel
switches fromswitches from
On On toto Off and Off and 
back.back.



In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va

EventListeners: 
Interfaces with Multiple Methods

EventListenersEventListeners: : 
Interfaces with Multiple MethodsInterfaces with Multiple Methods

• Interface ActionListener has the only method actionPerformed()
• Some other interfaces have more methods, 

in addition to actionPerformed()
The classes that extend such interfaces must implement 
ALL the methods, regardless of their actual use

• This can be boring. A possible trick is the use of adapter classes:

• They implement such interfaces, 
• And define ALL the methods, but empty

The programmer can:

• Write an event listener as a class 
that extends the adapter class

• override only the useful methods

In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va

Event Types and SyntaxEvent Types and SyntaxEvent Types and Syntax

Al the AWT components have the methods:

− addXXXListener()

− removeXXXListener()

XXX represents the event type, and it is present in:
• The method name: addXXXListener()

• The name of the class describing the event:      class XXXEvent

• The interface to be implemented by the listener class interface: 
XXXListener
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Events and Listeners (1)Events and Listeners (1)Events and Listeners (1)

Event types and their generator components

event type component event description 

ActionEvent Button, List, TextField,…  button push, 
element selection in list, 
writing inTextField

AdjustmentEvent Scrollbar, … scrollbar movement
ComponentEvent Component and sub-cl movement and resizing
KeyEvent Component and sub-cl key push
MouseEvent Component and sub-cl pointer movement, click, 

double click….

In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va • Each component supports only some event types

• To know what the events associated to a component are, 
we can read the API documentation for that component:

Events and Listeners (2)Events and Listeners (2)Events and Listeners (2)

e.g.e.g. ButtonButton hashas methodmethod addaddActionActionListenerListener()()

ButtonButton can fire an can fire an ActionActionEventEvent

ButtonButton derives fromderives from ComponentComponent

ComponentComponent hashas methods:methods: addaddFocusFocusListenerListener,,
addaddKeyKeyListenerListener,,
addaddMouseMouseListenerListener, ..., ...

ButtonButton can fire:can fire: FocusFocusEventEvent,,
KeyKeyEventEvent,,
MouseMouseEventEvent, ..., ...
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Event TypesEvent TypesEvent Types

java.java.awtawt..event  event  

java.java.langlang..ObjectObject

java.java.utilutil..EventObjectEventObject

java.java.awtawt..AWTEventAWTEvent

java.java.awtawt..eventevent..InputEventInputEvent

ActionEventActionEvent

AdjustementEventAdjustementEvent

ComponentEventComponentEvent

ItemEventItemEvent

TextEventTextEvent

KeyEventKeyEvent

MouseEventMouseEvent

ContainerEventContainerEvent

FocusEventFocusEvent

WindowEventWindowEvent
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MenuMenuMenu
Menus can be added to objects of class Frame, or its subclasses
1. Create a MenuBar object

MenuBar mb=new MenuBar();
2. Create a Menu object

Menu m=new Menu(“File”);
3. Create MenuItem objects, and add them to the menu

m.add(new MenuItem(“Open”));
m. addSeparator(); // add a separator
m.add(new CheckboxMenuItem("Allow writing")); // Checkbox
Menu sub = new Menu("Options...");   //Create a submenu 
sub.add(new MenuItem("Option 1"));                                       
m.add(sub); // add submenu

4. Adds Menu to MenuBar (rightward)
mb.add(m);

5. Add MenuBar to window by the proper method
frame.setMenuBar(mb);
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Example 1Example 1Example 1
Create a window with three buttons, and handle the event 

fired as they are pushed.
public classpublic class ActivatorActivator {{

public public static void mainstatic void main((StringString[][] argsargs) { ) { 
ButtonButton b; b; 
ActionListenerActionListener al = newal = new MyActionListenerMyActionListener();();
FrameFrame f = newf = new FrameFrame("("HelloHello Java");Java");
f.f.addadd(b = new(b = new ButtonButton("("HolaHola"),"), BorderLayoutBorderLayout.NORTH);.NORTH);
b.b.setActionCommandsetActionCommand("("HelloHello");");
b.b.addActionListeneraddActionListener(al);(al);
f.f.addadd(b = new(b = new ButtonButton("("AlohaAloha"),"), BorderLayoutBorderLayout.CENTER);.CENTER);
b.b.addActionListeneraddActionListener(al);(al);
f.f.addadd(b = new(b = new ButtonButton("("AdiosAdios"),"), BorderLayoutBorderLayout.SOUTH);.SOUTH);
b.b.setActionCommandsetActionCommand("("QuitQuit");");
b.b.addActionListeneraddActionListener(al);(al);
f.pack();f.pack();
f.show();f.show();

} } 
}}

The command The command 
associated to buttons associated to buttons 
could be different to the could be different to the 
one visualized on itone visualized on it

((internationalization)internationalization)
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Example 1Example 1Example 1

classclass MyActionListener implements ActionListenerMyActionListener implements ActionListener {{

public public void actionPerformedvoid actionPerformed((ActionEventActionEvent e) {e) {

StringString s = e.s = e.getActionCommandgetActionCommand();();

ifif (s.(s.equalsequals("("QuitQuit")) {")) {

System.exit(0);System.exit(0);

} else} else ifif (s.(s.equalsequals("("HelloHello")) {")) {

System.out.System.out.printlnprintln("Bon("Bon JourJour");");

} else { } else { 

System.out.System.out.printlnprintln(s + "(s + " selectedselected");");

}}

}}

} } 

A differentA different ActionListener ActionListener 
can be associated to each can be associated to each 
button, so that we don’t button, so that we don’t 
have to check what button have to check what button 
generated the eventgenerated the event (IDE)(IDE)
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Example 2Example 2Example 2
Usare una classe adapter 

come classe interna 
anonima per disegnare 
rettangoli all’interno di 
una finestra: pressione
del bottone per l’angolo
in alto a sx, rilascio del 
bottone del mouse per 
l’angolo in basso a dx

public static void main (String[] public static void main (String[] argsargs){){
Draw d=new Draw();Draw d=new Draw();
d.init();d.init();
d.show();d.show();

}}
}}

public class Draw extends Frame{public class Draw extends Frame{
public void init() {public void init() {

addMouseListeneraddMouseListener((
new new MouseAdapterMouseAdapter() {() {

int savedXint savedX, , savedYsavedY;;
public void public void mousePressedmousePressed((MouseEventMouseEvent e) {e) {

savedXsavedX = e.= e.getXgetX();();
savedYsavedY = e.= e.getYgetY();();

}}
public void public void mouseReleasedmouseReleased((MouseEventMouseEvent e) {e) {

Graphics g = Draw.this.Graphics g = Draw.this.getGraphicsgetGraphics();();
g.g.drawRectdrawRect((savedXsavedX, , savedYsavedY,,

e.e.getXgetX()()--savedXsavedX,,
e.e.getYgetY()()--savedYsavedY););

}}
}}

););
}}
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SwingSwingSwing
• Il package swing estende le capacità grafiche di Java 

introducendo un nuovo insieme di componenti che affiancano 
quelli di AWT

• In molti casi i widget di swing sono analoghi a quelli di AWT, ma 
con una differenza sostanziale

− I widget di AWT sono realizzati usando i widget 
nativi del sistema operativo sottostante (peer-
based components)

− I widget di swing possono esistere anche senza 
che esista un corrispondente nel sistema 
operativo sottostante (lightweight components)

• Per questo motivo una interfaccia swing ha un “look and feel” 
che è indipendente dal sistema operativo e può essere cambiato 
dinamicamente (il “look and feel” di defaul è detto Metal)

• Swing introduce anche alcuni nuovi componenti
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Swing: Some ComponentsSwing: Some ComponentsSwing: Some Components
• JPanel

è un oggetto simile a Panel (ligthweight) con il supporto per il
double-buffering

• Icon
non è un componente ma può essere usata con quasi tutti i 
componenti (è possibile inserire icone all’interno di bottoni ed altri 
componenti) 
Oggetti che agiscono da icone implementano l’interfaccia Icon:
public interface Icon { 
void paintIcon( Component c, Graphics g, int x, int y); 
int getIconWidth(); 
int getIconHeight(); 

}
La classe ImageIcon implementa l’interfaccia Icon e può essere usata
per rappresentare immagini
Icon tinyPicture = new ImageIcon("TinyPicture.gif"); 
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Swing: Some ComponentsSwing: Some ComponentsSwing: Some Components

Esistono costruttori di ImageIcon che accettano
come parametro un URL o un byte array

E’ possibile creare icone implementando 
l’interfaccia ad es. nel seguente modo:

public class RedOval implements Icon { 
public void paintIcon (Component c, Graphics g, int x, int y) { 

g.setColor(Color.red); 
g.drawOval (x, y, getIconWidth(), getIconHeight());

} 
public int getIconWidth() { return 10; }
public int getIconHeight() { return 10; }

} 
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Swing: Some ComponentsSwing: Some ComponentsSwing: Some Components

• JLabel similar to Label, but with the additional capability to 
add icons to text

• JButton similar to Button, plus icons
Example: public class Example {public class Example {

public static void main(String[] public static void main(String[] argsargs) {) {
JFrameJFrame f=new f=new JFrameJFrame("("TitoloTitolo");");
Container c=f.Container c=f.getContentPanegetContentPane();();
c.c.setLayoutsetLayout(new (new GridLayoutGridLayout(2,1));(2,1));
Icon ic1=new Icon ic1=new ImageIconImageIcon("("redballredball.gif");.gif");
Icon ic2=new Icon ic2=new ImageIconImageIcon("("greenballgreenball.gif");.gif");
JLabelJLabel lab=new lab=new JLabelJLabel("Label con ("Label con iconaicona");");
lab.lab.setIconsetIcon(ic1);(ic1);
JButtonJButton b=new b=new JButtonJButton("("BottoneBottone con con iconaicona",ic2);",ic2);
c.add(lab);c.add(lab);
c.add(b);c.add(b);
f.show();f.show();

}}
}}
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Swing: JTextComponentsSwing: Swing: JTextComponentsJTextComponents

• Classe JTextComponent is the superclass of components 
used for visualization and for text manipulation:
− JTextField
− JTextArea
− JTextPane
− JPasswordField
− JEditorPane

• JTextField and JTextArea are similat to their AWT counterparts, 
but they must be eventually placed inside a JScrollPane

JTextFieldJTextField

JTextField JTextField 
inside a inside a 

JScrollPaneJScrollPane
JTextAreaJTextArea
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Swing: JTextPaneSwing: Swing: JTextPaneJTextPane

JTextPane is a text editor that supports text formatting, word-
wrapping and visualization of pictures

1. Create a DefaultStyledDocument:         
DefaultStyledDocument doc=new DefaultStyledDocument();     

2. Create a JTextPane passing the DefaultStyleDocument
JTextPane pane=new JTextPane(doc);

3. Insert the JTextPane upon a JScrollPane:        JScrollPane 
scrollPane=new JScrollPane(pane);

4. Define styles and associate them to document portions

In
tr

od
uc

in
g 

Ja
va

In
tr

od
uc

in
g 

Ja
va

Swing: JTextPaneSwing: Swing: JTextPaneJTextPane
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
import javax.swing.text.*;
public class Esempio2 {

public static void main(String[] args) {
JFrame f=new JFrame("Titolo");
Container c=f.getContentPane();
DefaultStyledDocument doc=new DefaultStyledDocument();
JTextPane tp=new JTextPane(doc);
c.add(new JScrollPane(tp));

SimpleAttributeSet normal=new SimpleAttributeSet();

SimpleAttributeSet italic=new SimpleAttributeSet();
StyleConstants.setItalic(italic, true);

SimpleAttributeSet big=new SimpleAttributeSet();
StyleConstants.setFontSize(big, 36);
…
doc.insertString(doc.getLength(), "Titolone\n", big);
doc.insertString(doc.getLength(), "Corsivo\n", italic);
doc.insertString(doc.getLength(), "Normale", normal);
…
f.show();

}
}
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Swing: JEditorPaneSwing: Swing: JEditorPaneJEditorPane

JEditorPane è un editor di testo che supporta testi in 
formato RTF e HTML

Non è un browser completo, ma può essere usato per 
visualizzare help in formato HTML
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Example: a Browser (1)Example: a Browser (1)Example: a Browser (1)

L’immagine del lucido precedente è stata realizzata con 
la seguente classe

import java.import java.awtawt.*;.*;
import java.import java.awtawt.event.*;.event.*;
import java.import java.ioio.*;.*;
import java.net.*;import java.net.*;
import import javaxjavax.swing.*;.swing.*;
import import javaxjavax.swing.event.*;.swing.event.*;
import import javaxjavax.swing.text.*;.swing.text.*;
public class Browser extends public class Browser extends JPanelJPanel{{

public Browser(){public Browser(){
setLayoutsetLayout(new (new BorderLayoutBorderLayout());());
final final JEditorPane jtJEditorPane jt = new = new JEditorPaneJEditorPane();();
final final JTextFieldJTextField input = new input = new JTextFieldJTextField("http://("http://www.www.unipiunipi..itit");");
// Il // Il JEditorPanelJEditorPanel non è non è modificabilemodificabile
jtjt..setEditablesetEditable(false);(false);
//CONTINUA//CONTINUA
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Example: a Browser (2)Example: a Browser (2)Example: a Browser (2)
// // Per sPer seguireeguire i linki link
jtjt..addHyperlinkListeneraddHyperlinkListener(new (new HyperlinkListenerHyperlinkListener () {() {

public void public void hyperlinkUpdatehyperlinkUpdate(final (final HyperlinkEventHyperlinkEvent e) {e) {
if (e.if (e.getEventTypegetEventType() == () == HyperlinkEventHyperlinkEvent..EventTypeEventType.ACTIVATED) {.ACTIVATED) {

// // Salva il vecchioSalva il vecchio docdoc
Document doc = Document doc = jtjt..getDocumentgetDocument();();
try {try {

URL URL urlurl = e.= e.getURLgetURL();();
jtjt..setPagesetPage((urlurl););
input.input.setTextsetText ((urlurl..toStringtoString());());

} catch (} catch (IOException ioIOException io) {) {
JOptionPaneJOptionPane..showMessageDialogshowMessageDialog ((
Browser.this, “Browser.this, “Link Link non validonon valido",",
"Input"Input non validonon valido",",
JOptionPaneJOptionPane.ERROR_MESSAGE);.ERROR_MESSAGE);
jtjt..setDocumentsetDocument (doc);(doc);

}}
}}

}}
});});

//CONTINUA//CONTINUA
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Example: a Browser (3)Example: a Browser (3)Example: a Browser (3)
JScrollPaneJScrollPane pane = new pane = new JScrollPaneJScrollPane();();
pane.pane.getViewportgetViewport().add(().add(jtjt););
add(pane, add(pane, BorderLayoutBorderLayout.CENTER);.CENTER);

input.input.addActionListeneraddActionListener (new (new ActionListenerActionListener() {() {
public void public void actionPerformedactionPerformed ((ActionEventActionEvent e) {e) {

try {try {
jtjt..setPagesetPage (input.(input.getTextgetText());());

} catch (} catch (IOExceptionIOException ex) {ex) {
JOptionPaneJOptionPane..showMessageDialogshowMessageDialog ((
Browser.this, “Browser.this, “URL non validoURL non valido",",
"Input"Input non validonon valido",",
JOptionPaneJOptionPane.ERROR_MESSAGE);.ERROR_MESSAGE);

}}
}}

});});
add (input, add (input, BorderLayoutBorderLayout.SOUTH);.SOUTH);

}}
//CONTINUA//CONTINUA
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Example: a Browser (4)Example: a Browser (4)Example: a Browser (4)

public static void main(String[] public static void main(String[] argsargs) {) {
JFrame frJFrame fr=new =new JFrameJFrame();();
Container c=Container c=frfr..getContentPanegetContentPane();();

Browser b=new Browser();Browser b=new Browser();
c.add(b);c.add(b);
frfr.show();.show();

}}
}}


