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Java Swing

Java Swing is a library/toolkit released by Oraxdea part of Java language which enables Java

programmers to create GUIs and rich client appboat
Content

Success Stories = Java Swing
= Overview
There are many applications written in Java, andva one pops up every day. Here are some = AWT
examples: = Dive into
Swings
NetBeans m First
Examples
= Swing Top
Level
Containers
— = Swing
—_— Layouts
' ' = Event
Handling
= MVC
architecture
= Responsive

NetBeans is a Integrated Development Environm&fE) written completely using Ja )
. o o o . Swing

Because of Java's portability, it can run on amyfpim, as long as Java is installed. Initially it licati

was only a Java IDE, but now it supports many lagegs like C, C++, Python, and PHP, to Application

name a few. = Large
Examples

JFC Appendix

Swing is a part of Java Foundation classes (JFC) consists of the following modules = Reference
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JFC

Swing GUI Components

Java Swing Components are components for the Gralpgbser Interfaces of Applications. Some exampfedwing GUI
components are lists, combo-boxes, labels, tedsaeglitor panes, buttons, menus, etc. Many conmgeheave built-in
features such as print, drag & drop, sort, open $hve file, etc.

Pluggable L ook-and-Feel (PLAF) Support
The Look and Feel module defines how all of the ponents in the application look. Each Java Swingliéation has an
entirely separate L&F from the rest of the appi@ad on the computer, including other Java Appiices. Some examples

L&Fs are: Nimbus (really new), Metal, Aqua(MacsynWindows Aero & Windows Classic (Windows onlghd
Motif(Highly customizable by the User of the Apgliton). There are also many third-party Look anel$-available.

Accessibility API

Not all humans are perfect. There is a good chératea disabled person might not be able to use grmgram/applicatio
S0 your program must be accessible to him or bea Foundation Classes Accessibility API enablestgacreate programs
that are accessible to disabled people by provitiem with screen readers, braille displays, stcthat they can get
information from the User Interface.

Java 2D API

The Java 2D API provides a rich set of graphicssela and utilities for drawing 2D graphics. It eeen generate output for
printers.

Internationalization

English is not the only language on this planetnivlpeople don't know any other language than tiedive tongue. Hence,
when a programmer writes an application he/she oarstider how to release it in as many languagesssble. Java i18n
(there are 18 letter's between 'i' and 'n' in h@@onalization) helps programmers develop appdioatin various different
languages, so that you can target a global audience

Reference

http://docs.oracle.com/javase/tutorial/uiswing/gedyout. html

Overview

Swing is a tool kit in Java which provides a waytdld cross platform user interfaces. It is baitttop of and designed as a
replacement for AWT, the other Ul toolkit built infava. SWT is a third toolkit you may hear ab8\W.T is an open source
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toolkit and is a full topic in of itself, see SWHF®mepage (http://www.eclipse.org/swt/) for morimation.
Overview

Swind!! provides many controls and widgets to build userfaces with. Swing class
names typically begin with a J suchi@sat t on, JLi st , JFrane. This is mainly to

differentiate them from their AM% counterparts and in general are one-to-one
replacements. Swing is built on the conceptightweight components vs AWT and
SWT's concept dfleavyweight components. The difference between the two is that the
Lightweight components are rendered (drawn) usinglp Java code, such as drawLine
and drawlmage, whereas Heavyweight componentshesedtive operating system to
render the components.

Figure 10.1: Example of a Swing
application

Some components in Swing are actually heavyweigimiponents. The top-level classes
and any derived from them are heavyweight as tlkegnel the AWT versions. This is
needed because at the root of the Ul, the parertomis need to be provided by the OS. These top-ddagses include

JW ndow, JFr ane, JDi al og andJAppl et . All Swing components to be rendered to the screest be able to trace their way
to a root window or one of those classes.

Generally it is not a good idea to mix heavyweghinponents with lightweight components (other than
previously mentioned) as you will encounter laygigsues, e.g., a lightweight component that shapfzear "on
top" ends up being obscured by a heavyweight compioiThe few exceptions to this include using hessight
components as the root pane and for popup wind@eserally speaking, heavyweight components wikiezron
top of lightweight components and will not be catesnt with the look and feel being used in Swirttere are
exceptions, but that is an advanced topic. Thg &rdenturous may want to consider reading thislart
(http://java.sun.com/products/jfc/tsc/articles/midl) from Sun on mixing heavyweight and lightweigbmponents.

So what does using Swing get you? So far we've tattgd about components and rendering. Well,ad stith you get the
following.

= Controls: Buttons, Check Boxes, Lists, Trees, TahBombo boxes (dropdown list), Menus, Text fields

m Displays: Labels, Progress bars, Icons, Tool Tips

m Pluggable look and feels (PLAFs): Windows, CDE/Njdflac. Allows for "skinning" the application witlu changing
any code

Due to legal issues between Sun, Microsoft & Apptr are only able to use the Windows Look and He&fF) on
Windows and the Mac LAF on Apple computers

m Standard Top-Level Windows: Windows, Frames, Dialetg.

= Event Listener APIs
= Key bindings & mnemonics: Allow keystrokes to mapspecific actions.

Notes
1. Swing is also referred to incorrectly as JFC (Jamandation Classes), however the JFC includes isRidddition to

Swing, such as the Java 2D and Drag-n-Drop APls.
2. AWT is the Abstract Windowing Toolkit, where themsponents are rendered by the native operatingrayste

External links

= Swing Tutorial, interactive lessons based on examiittp://javalessons.com/cgi-bin/fun/java-tutigria
main.cgi?sub=gui&ses=ao789)
» The Java Tutorials: Graphic User Interfaces (Hjfwéa.sun.com/docs/books/tutorial/ui/index.html)
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AW'T

AWT stands for Abstract Windowing Toolkit. Prior 8wing, AWT was used to develop GUI and rich cliete¢rface, but
AWT had one major problem. AWT was platform deperigdeshich means a program written in AWT behavéedintly in
different platforms. Hence it defeadORA (Write Once, Run Anywhere) purpose which is thg &ava philosophy.

Swing on the other hand is purely (100%) writtedawa. A swing application developed on one platfbehaves the same
on any other platform in which Java is installeénkle today almost all Java programmers prefer Swing AWT for GUI
development.

Java AWT Native Interface is an interface for the Java programming langihgeenables rendering libraries compiled to
native code to draw directly to a Java Abstractdtfim Toolkit (AWT) object drawing surface.

The Java Native Interface (JNI) enabled develofmeesid platform-dependent functionality to Javaliappions. The JNI
enables developers to add time-critical operati@asmathematical calculations and 3D renderingvigwusly, native 3D
rendering was a problem because the native codé talve access to the graphic context. The AW TvRdhterface is
designed to give developers access to an Adflas for direct drawing by native code. In fact, thea8D API extension
to the standard Java SE JDK relies heavily on the Alative Interface to render 3D objects in Javae RWT Native
Interface is very similar to the JNI, and, the stape, in fact, the same as those of the JNI.

The AWT Native Interface was added to the Javd@iatwith the Java Platform, Standard Edition JASE("Kestrel")
version.

AWT Native I nterface example walk-through

Createthe Java application

Type in this in a .java file named JavaSide Canvascmmpile:

JavaSideCanvas.java

ii nport java.aw . Canvas;

:i nport java.aw . Frane;

jmport java.awt. G aphics;

import java.awt.event.W ndowAdapter;

import java.awt.event.W ndowEvent;

public class JavaSi deCanvas extends Canvas {

static {
System | oadLi brary("NativeSi deCanvas");

public native void paint(G aphics g);

public static void main(String[] args) {

Frame franme = new Frame();

frame. set Bounds(0, 0, 500, 500);

JavaSi deCanvas jsc = new JavaSi deCanvas();

frame. add(j sc);

frame. addW ndowLi st ener (new W ndowAdapter () {
public void wi ndowCl osi ng(W ndowEvent ev) {

System exi t (0);

}

IOF

frame. show();

Thepai nt () method will be simply invoked when the AWT eveidpatching threadepaints the screen.

Createthe C++ header file
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Create the C++ header file as usual for INI.

The header file looks like this now:

JavaSideCanvas.h

:/* DO NOT EDIT THIS FILE - it is machine generated
#include <jni.h>

/* Header for class JavaSideCanvas */

wi fndef _Included_JavaSi deCanvas
wdefine _Included_JavaSi deCanvas
wifdef _ _cplusplus

extern "C' {

#endi f

#undef JavaSi deCanvas_FOCUS_TRAVERSABLE_UNKNOWN
wdefine Javasi deCanvas_FOCUS_TRAVERSABLE_UNKNOWN OL
:#undef JavaSi deCanvas_FOCUS_TRAVERSABLE_DEFAULT
:#defi ne JavaSi deCanvas_FOCUS_TRAVERSABLE_DEFAULT 1L
i#undef JavaSi deCanvas_FOCUS_TRAVERSABLE_SET

:#defi ne JavaSi deCanvas_FOCUS_TRAVERSABLE_SET 2L

:#undef JavaSi deCanvas_TOP_ALI GNMVENT

wdefine JavaSi deCanvas_TOP_ALI GNVENT 0. Of

#undef JavaSi deCanvas_CENTER_ALI GNVENT

#define JavaSi deCanvas_CENTER_ALI GNMVENT 0. 5f

#undef JavaSi deCanvas_BOTTOM ALI GNVENT

#define JavaSi deCanvas_BOTTOM ALI GNMVENT 1. Of

#undef JavaSi deCanvas LEFT_ALI GNVENT

#define JavaSi deCanvas_LEFT_ALI GNMENT 0. Of

#undef JavasSi deCanvas_RI GHT_ALI GNVENT

#def i ne JavasSi deCanvas_RI GHT_ALI GNVENT 1. of

:#undef JavaSi deCanvas_seri al Ver si onUl D

|#def| ne JavaSi deCanvas_seri al VersionUI D -7644114512714619750i 64

l#undef JavaSi deCanvas_seri al Ver si onUl D

l#defl ne JavaSi deCanvas_seri al Versi onUl D -2284879212465893870i 64

|/*

1

' * Class: JavaSideCanvas

e Method: paint

1 * Signature: (Ljava/awt/Graphics;)V
I*/

1

WJNIEXPORT void JNI CALL Java_JavaSi deCanvas_pai nt

v (IJNIEnv *, jobject, jobject);
:

wifdef _ cplusplus

}

#endi

#endi

Implement the C++ native code

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

Type this in a file named "NativeSideCanvas.cpp! emmpile into a library.

(Microsoft) Don't forget to link this with "jawtli" and "gdi32.lib". These libraries are needed bsedhe code draws a
rectangle using routines from these libraries.

Microsoft C++:

e

NativeSideCanvas.cpp

1

#i ncl ude "jawt _nd. h"

#incl ude <assert. h>

#i ncl ude "JavaSi deCanvas. h"

NI EXPORT voi d JNI CALL Java_JavaSi deCanvas_pai nt (JNI Env* env, jobject

{
1
! JAW awt ;

1

' JAWT_Dr awi ngSur f ace* ds;
1

1

1

canvas,

j obj ect

graphi cs)
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JAWT_Dr awi ngSur f acel nf o* dsi;

JAWI_W n32Dr awi ngSur f acel nfo* dsi _wi n;
j bool ean result;

jint |ock;

/I Get the AWT

awt . version = JAW_VERSION_1_3;
result = JAWI_Get AWI(env, &awt);
assert(result !'= JNI _FALSE);

/I Get the drawing surface
ds = awt. Get Drawi ngSur f ace(env, canvas);
assert(ds !'= NULL);

/I Lock the drawing surface
lock = ds->Lock(ds);
assert((lock & JAWI_LOCK_ERROR) == 0);

/I Get the drawing surface info
dsi = ds->Get Dr awi ngSur f acel nfo(ds);

/I Get the platform-specific drawing info
dsi_win = (JAWI_W n32Dr awi ngSur f acel nf o*) dsi - >pl at f or m nf o;

T
/11" DO PAINTING HERE ! //
T

/ISimple paints a rectangle (GDI32)
/Nit's a GDI API, Use Windows provided GDI library in order to compile the code.
Rect angl e(dsi _wi n->hdc, 50, 50, 200, 200);

/I Free the drawing surface info
ds- >FreeDr awi ngSur f acel nfo(dsi);

/I Unlock the drawing surface
ds->Unl ock(ds);

/I Free the drawing surface
awt . FreeDr awi ngSur f ace(ds);

Run the example

Run the file as usual for JNI.

It's interesting to note that the AWT Native Intaxré requires the "jawt.dll" (or "jawt.s0") to ruiitlvthe application, so the
easiest way to do that is copying the "jawt.dIdgld be in the .../jre/bin file path of the JDKistallation path.)

You should see a window with a rectangle drawn.in i

Congratulations! You have made your first AWT Nat#&pplication!
Native painting

As you can see, you can paint as if it is a nawelication. In Windows, the JVM will pass a HWNDdother window
information to your native application so that yapplication will "know" where to draw. In this axale, it uses GDI to
draw a Rectangle. The window information your raside need will be in 8Wr_W n32Dr awi ngSur f acel nf o Structure
(depending on Operating System) which can be xettigvith this line:

a JAWT_W n32Dr awi ngSur f acel nf o structure

idsi _win = (JAW_W n32Dr awi ngSur f acel nf o*) dsi - >pl at f or m nf 0;:
dsi_win has the information, look in the "jni.hlefifor details.
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Swings

First GUI
OK, its now time to dive into swings. Fire up ydext editor or IDE and type the code as shown helow
< | HelloSwing.java

1
:i nport javax.sw ng. JFrane;
1
1
:publ ic class HelloSwi ng {

public static void main(String[] args) {

1
1
1
1
1
1
1
1
1
1
1
:
JFrame frame = new JFrane(); //We create a new frame ,
frame. set Si ze(200, 100); //Setting size of width=200px and height=100px ,
1
1
1
1
1
1
1
1
1
1
1
4

1
1
1
1
1
1
1
I
' frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ; //Frame must close when close button is pressed
' frame. setVisible(true);

1

1

1

1

1

1

1

= 006

=

Compile the code and run it. If you get the ougmishown, you have done it all right.
How it works?

Now let's examine how it works. As in all Java peogs, this program starts by creating a class,ave hamed this cle
HelloSwing. This class contains the main method from wheeegptiogram starts execution. The first line in thisction is:

a Code section

In the first line we create new Java Frame or JErairframe is nothing but a Swing container thdtd&other components
like labels, buttons, text fields, menu bars etowiéince we have created a frame and before disglitywe need to set its
size. To set the size of the frame we use theviollp code:

a Code section

ThesetSize(int width, int height), receives two arguments, the first one is the éravidth and the second one is the frame
height. We have assigned the frame size to be ReGfpx) wide and 100px in height. So the franmeahsions has been set
successfully.

Now what will happen if someone clicks the closétdmiin the frame? We want the program to exit @edr off thi
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memory when close button is clicked, hence to dbsdrame we use the functieet DefaultCloseOper ation(). We want
the program to exit when the close button is peessel hence we use the following code:

a Code section

All has been done right, all we need to do now imaike the frame visible. For that we usesi¥isible(boolean b)
function. This function accepts one boolean inffuytassed true, the frame is visible, else if pdgaése the frame is
invisible. To make the frame visible, we use thiefaing code:

g Code section

So we have created our HelloSwing program.
Diving Into Swing
Framewith Title

In the last example we saw how to create a framehtas nothing in it. This time we will create arfre that has a title. For
that let's create a classaneW t hTi t | e. All the code is just the same as previous exanvjilejust one change. Notice the
first statement in main method:

a Code section

Here thenew JFrame() constructor gets a string argument. This arguf@nis the title of the frame. Simple!

FrameWithTitle.java

i nport javax.sw ng. JFrane;
1

1
:public class FrameWthTitle {
public static void main(String[] args) {

1
1
1
1
1
1
1
1
1
1
1
:
JFrame franme = new JFrame("Hello Swi ng"); // We create a new frame '
frame. set Si ze(200, 100); // Setting size of width=200px and height=100px '
frame. set Def aul t Cl oseOperati on(JFranme. EXI T_ON_CLOSE); // Frame must close when closed button is presses '
frame.setVisible(true); :
1
1
1
1
1
1
1
1
1
1

=

Output

' Hello Sswing ™ O ® |

Compiling the FrameWithTitle code will give an out@as shown above.
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Adding L abels

We have created an empty frame, a frame withey tibw let us see how to add a simple componeafr@me. Label is a
simple component and we will add it to our frameaR the program below carefully. It has a new siaté when compared

to the previous example.
| AddingLabel.java

:i nport javax.sw ng. JFrane;

1

:i nport javax.sw ng.JLabel ;

1

1

:publ i c class Addi ngLabel {

1

1

, public static void main(String[] args) {

1

1

. JFrame frame = new JFrame("Hello Swing"); // We create a new frame
' frame. set Si ze(200, 100); // Setting size of width=200px and height=100px
' frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ; // Frame must close when closed button is presses
1

1

1

1

1

1

1

1

1

1

1

frame. add(new JLabel ("Diving into swing!")); //Adding a label
frame.setVisible(true);

Output
' Hello Swing M ™ ﬁ t

Diving into swing! Jl

Look at the line

g Code section

|
|

In this line we tell the computer to add a compdrerobject to the frame usiragld() function. Since we want to add a label

we pass a new label object usiregv JLabel () command.

Thenew JLabel ("Diving into swi ng!") creates a new label. Once added, the frame imgesp using
frane.setVisible(true);

If all had been done right, you must be gettingpatiais shown above.

Labd and Text

~ | LabelnText.java

i nport javax.sw ng. JFrane;

1

i nport javax. swi ng. JLabel ;

1

:i nport javax.sw ng.JTextFiel d;

public class Label nText {
public static void main(String[] args) {

JFrame frame = new JFrame("Hello Swi ng"); // We create a new frame
frame. set Si ze(200, 100); // Setting size of width=200px and height=100px
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Output

 Hello Swing Neae |

frame.
frame.
frame.
frame.

set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLOSE); // Frame must close when closed button is presses
add(new JLabel ("Diving into swing!")); //Adding a label

add(new JText Fi el d(" Type sonet hing here")); // Adding text field

setVisible(true);

[Myie someathing here

3

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

In the last example (AddingLabel.java) we have demmto add a JLabel to a JFrame. Now we will inseeour knowledge

by adding more components. Lets add a text fisldt@ JTextField) along with label. The progranvamabove
(LabelnText.java) has the same code of AddingL @wel.but with a minor difference. Look at the pe¢imate line

frame. add(new JText Fi el d(" Type sonet hing here"));, in this line we have addedl@extField to frame using the
add() method. To the add method we pass a new JTextksaidnew JTextField(" Type something here") statement. The
JTextField() constructor can accept a string argument whiskti@s text value of the text field.

So when we run the example we would expect thedramhave a label and a text field at the right.dut look at the
output. What's wrong? All we see is a text fieldttbccupies the entire frame! Java has a bug? fi$wea is both label and
text fields are present in the frame. The texdfisldrawn on top of the label.

Java Virtual Machine is dumb. You told to put abpel so it did put one onto the frame, next yod tolput a text field so it
did faithfully. But it put the text field on top dhe label. To get a desired output like a label xt fieldlaid next to each
other we must use what is calletl ayout Manager which you will be briefed about shortly.

L ayout Manager

+~ | LayoutManagerDemo.java

i nport java.awt.Fl owLayout;

i nport javax.sw ng. JFrane;

i nport javax.sw ng.JLabel ;

ii nport javax.sw ng.JTextFiel d;

:publ ic class Layout Manager Denp {

public static void main(String[] args) {

JFrame franme = new JFrame("Hello Swi ng"); // We create a new frame

1

1

1

1

1

1

1

1

1

, frane.
' frane.
' frame.
' frame.
' frame.
1

1

1

1

1

1

1.

1

1

frame
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set Si ze(200, 100); // Setting size of width=200px and height=100px

set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLOSE); // Frame must close when closed button is presses
set Layout (new Fl owLayout ()); // Adding layout, flow layout in this case

add(new JLabel ("Diving into swing!")); //Adding a label

add(new JText Fi el d(" Type sonet hing here")); // Adding text field

.setVisible(true);
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= Hello Swing O O © |

Diving into swing!

[rvie sornething hersl

Let's see what occurs if we change the frame diimens

-~ | LayoutManagerDemol. java

https://en.wikibooks.org/w/indexptitie=Java_Swings/Print_versi

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmmmmmmmmm————= -
! 1
i nport java.awt.Fl owLayout; !
i nmport javax.sw ng. JFrane; '
i nport javax.sw ng.JLabel; :
i nport javax.sw ng. JTextFi el d; ,
! 1
! 1
:publ ic class Layout Manager Dempl { ,
! 1
! 1
1
' public static void main(String[] args) { '
1
! 1
1
' JFrame franme = new JFrame("Hello Swi ng"); // We create a new frame :
' frame. set Si ze(500, 100); // Setting size of width=500px and height=100px :
' frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ; // Frame must close when closed button is presses :
. . . 1
' frame. set Layout (new Fl owLayout ()); // Adding layout, flow layout in this case !
' frame. add(new JLabel ("Diving into swing!")); //Adding a label !
' franme. add(new JText Fi el d("Type sonething here")); // Adding text field !
. frame.setVisible(true); !
l !
1
L :
) :
L o o o o o o o o e e e e o e e e e e e e e e e e e e e e e e e e e e e oo 2
Output
— - L1 F - | —
- Hello Swing 06
Diving into swing! |Tvpe something here|
Packing Frames
Packing optimize the size of the frame.
« | PackingFrames.java
e l

:i nport java.awt.Fl owLayout;
1

:i nmport javax.sw ng. JFrane;
:i nport javax.sw ng. JLabel ;

:i nport javax.sw ng.JTextFiel d;
1

1
public class PackingFrames {
public static void main(String[] args) {

JFrame franme = new JFrame("Hello Swi ng");
/lframe.setSize(500, 100); // Setting size of width

frame. set Layout (new Fl owLayout ());

frame.setVisible(true);
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/I We create a new frame
frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ; // Frame must close when closed button is presses
frame. add(new JLabel ("Diving into swing!"));

frame. add(new JText Fi el d(" Type sonething here"));
franme. pack(); // Packing components into frames. This is like aut

/I Adding a label

=200px and height=100px

/I Adding text field
o sizing of frames
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Output

= Hello é‘-wing 088

Diving into swing! iT'y]CIE something herei

First Examples

On this page, we'll get started with swing. Wellk at the classesr ane andiLabel , and build a basic swing "hello world"
application.

JFrames

JFrames are swing components. A swing componenpiast of a graphic user interface (GUI). Framasdaws, text boxes,
buttons, switches and many other parts of a GUliGgipn are all components. The root class o$alhg components is the
JComponent class, and other swing components, includifrgine, are subclasses ofonponent . JConponent is an abstract
class, so it cannot be instantiated directly, lauit be subclassed, which is useful if you want titevyiour own custom GUI
component.

A JFrame is a top-level component, meaning thatritains other components, but is not containetf.it¢'s onscreen
appearance is dictated by the platform, but gelgatas a window that the user can resize, movaximize, minimize, and
has its own title bar.

Probably the best way to get familiar with = ame, as well as components in general, is to run & sxample program that
creates one. The following program will do thekric

A simple Swing application

1

ii nport javax.sw ng.JFranme; // All swing components live
' /l'in the javax.swing package
1
1
1

1
/I A simple class to test a JFrame

public class JFrameTest {
public static void main(String[] args) {
/I create the frame. The constructor optionally ta kes
/I a string as an argument that's used as the title

JFrame frane = new JFrane("This is a test!");

/I set the size -- 300 by 300 is good
frame. set Si ze(300, 300);

/I this next line is currently commented. If you
/I uncomment it, the user will not be able to resiz e
/I the JFrame

/I frame.setResizable(false);

/I has the application exit when the frame is close d
frame. set Def aul t Cl oseOperati on(JFranme. EXI T_ON_CLOSE) ;

/I makes the frame visible. The frame is invisible
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/1"until this method is called.
frame. setVisible(true);

/I these lines are also commented, but you can unco mment
/I them to see their effects. The first will cente r the
/I JFrame in the center of the screen. The second will

/I frame.setLocationRelativeTo(null);

1
1
1
1
1
1
1
1
1
1
:
/I make it the front, focused window. '
1
1
:
/I frame.toFront(); :

1

1

1

1

1

A

The code creates an empty JFrame. When you ryouitshould see a window appear on your screencdtie also
illustrates some methods that can be used witm#3sasome of which are commented out. | would eragguyou to
experiment a bit with commenting and uncommentiggée, and seeing the effect.

JL abels

An empty frame is only so exciting, so for thistimt, we're going to look at JLabels, and put ona JFrame. ALabel is a
GUI component that can hold an image, some texiptir.

The following code creates a GUI version of the llé{é/orld!" application.

Hello world in Swing

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = === === 1

1
| nport javax.sw ng.*; // All swing components live
1

' /l'in the javax.swing package

1

1

:// A GUI hello world application
:publ ic class Hello {

public static void main(String[] args) {

/Il creates the label. The JLabel constructor

/I takes an optional argument which sets the text

/I of the label.

JLabel | abel = new JLabel ("Hello, World!");

/I The next line is commented out. Ifitis

/I uncommented, the text will be aligned with
// the center of the frame, otherwise it will

/l align on the left.

/I label.setHorizontalAlignment(SwingConstants.CENT ER);

JFrame frame = new JFrame("Hello");
frame. add(Il abel);

frame. set Si ze(300, 300);

frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ;
frame. setVisible(true);

frame. set LocationRel ativeTo(null);

frame.toFront ();

g -

This program is pretty much like the previous omgept that it createsiaabel with the text "Hello, World!" in addition to
theJFr ame, and uses th&Fr ane add() method to add it to the frame before making iblés If you compile and run the
program as-is, the "Hello, world" text will be algd on the left side of the window.

By uncommenting the lineabel . set Hori zont al Al i gnment ( Swi ngConst ant s. CENTER) ; you can move the text to the
center.
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Summary

We've seen how to create a JFrame, a top levehicamtfor a swing GUI application, as well as a fewanme methods that
can be used to change its settings. We also loak#dtiLabel class, and used ther ane'sadd() method to add aLabel
to the frame in order to create a simple applicatio

Looking at these examples, you might be wonderihgtwther methods exist for JFrames, JLabels, #ret components.
Although we'll continue to look at more componeantsl more methods. Fortunately, Oracle providesealuable online
reference to all of the core Java classes, inajusliving, which can be viewed at the following link:

http://docs.oracle.com/javase/7/docs/api/index.html

Swing Top Level Containers

JFrame
JFrameEx. java
T T TS ST ST T T T T T TS EE T e e s EEEEEEEEEEEEEEE "
i nport javax.sw ng. JFrane;
:i nport javax.sw ng.JLabel ;
1

1
:publ ic class JFrameEx extends JFrane {

JFrameEx() {
JLabel |abell = new JLabel ("M Label");
add( | abel 1);
pack();

set Visible(true);

public static void main(String args[]) {
JFrameEx el = new JFraneEx();

JOptionPane
JApplet

Swing Layouts

The layout of components is dictated by the laynahager used. There are 7 layout managers buoilfata. Most Uls are
built using some combination of them, typically tgsting layout managers. The most commonly usealitayare
FlowLayout, BorderLayout and BoxLayout.

LayoutManagers are a concept from AWT that is afsd in Swing. This means they can be used in rigigde

AWT-based Uls as well as Swing-based Uls. Theyhaationed here because they are an integral p&wiofy Ul
development but they are not exclusive to Swing Bilt in LayoutManagers all reside in theva. awt package.

Border L ayout

m Used to arrange components around a center panel.
m Sizes components to use all available space farrégion.
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= North / South components will be as tall as theifgrred height and as wide as the width of thepmmant

they're in.

m East/ West components will be as wide as thefiepred width and as tall as the height of the comepd they're

in minus the preferred heights of the North andt®components.

= Center will use all remaining space in the compoméer the North / South / East / West componbaige been

sized.

BorderLayout

i mport javax.swing. JButton;

i nport javax.swi ng. JFrane;

i nport javax.swing. SwingUtilities;
i mpor t java. awt . Bor der Layout ;

i nport java.awt . Contai ner;

:

:publ ic class BorderlLayoutDenp {

' public static void main(String[] args) {

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
- :
:/* :
i Swing events run in the EventDispatchThread . All swing components i
' and models must be modified only from the E ventDispatchThread. !
' SwingUltilities.invokeLater(...) and SwingUt ilities.invokeAndWait(...) !
' both will execute a Runnable in the EDT. 1
b :
' SwingUtilities.invokelLater(new Runnable() { '
' public void run() { !
' JFrame borderLayout Frane = new JFranme("Border Layout"); '
v !
' You shouldn't add components direct ly to a JFrame. As of Java 5 (1.57?) ,
: you're allowed to but it won't be b ackwards compatible. Add to the ,
: contentPane instead. ,
w !
: Cont ai ner cont ent Pane = bor der Layout Frane. get Cont ent Pane() ; '
i cont ent Pane. set Layout (new Bor der Layout ()); '
' cont ent Pane. add(new JButton("East Button"), BorderlLayout.EAST); i
' cont ent Pane. add(new JButton("West Button"), BorderLayout.VEST); !
' cont ent Pane. add(new JButton("North Button"), BorderlLayout.NORTH); !
, cont ent Pane. add(new JButton("South Button"), BorderlLayout.SOUTH); !
' cont ent Pane. add(new JButton("Center"), BorderlLayout.CENTER); !
: 1
' bor der Layout Frane. set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLOSE); i
' bor der Layout Frane. set Si ze(400, 200); !
' bor der Layout Frane. set Vi si bl e(true); '
: } :
: 1) !
b} :
) ;
| e e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e m e m - -
FlowL ayout

16 sur 34

= Used to arrange components in a straight horizdintal

m If there is not enough space for all the componenfi, they'll be moved to the next line.

m Components are set at their preferred sizes.

|

FlowLayout

inport javax.swi ng. JButton;

jmport javax.sw ng. JFrane;

import javax.swi ng. SwingUtilities;
i nport java.awt. Container;

J nport java.awt.Di mension;

J nport java.awt . Fl owLayout;

:publ ic class FlowLayoutDeno {
: public static void main(String[] args) {
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Swing events run in the EventDispatchThread
and models must be modified only from the E
SwingUltilities.invokeLater(...) and SwingUt
both will execute a Runnable in the EDT.

public void run() {
JFrame flowLayout Frame =
You shouldn't add components direct

you're allowed to but it won't be b
contentPane instead.

cont ent Pane. add( buttonB);

fl owLayout Frane. set Si ze(400, 200);
fl owLayout Franme. set Vi si bl e(true);

BoxL ayout

SwingUtilities.invokelLater(new Runnable() {

new JFranme("Fl ow Layout");

Cont ai ner content Pane = fl owLayout Frane. get Cont ent Pane();
cont ent Pane. set Layout (new Fl owLayout ());
cont ent Pane. add(new JButton("Button A"));

/I buttonB will not be resized smaller than 200x40
JButton buttonB = new JButton("Button B");

buttonB. set PreferredSi ze(new Di mensi on(200, 40));

cont ent Pane. add(new JButton("Button C"));
cont ent Pane. add(new JButton("Button D"));

fl owLayout Frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE);

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

. All swing components
ventDispatchThread.
ilities.invokeAndWait(...)

ly to a JFrame. As of Java 5 (1.5?)
ackwards compatible. Add to the

pixels

= Used to arrange components vertically or horizdntadxLayout is essentially a replacement farowLayout that is
more powerful if thats what you're going for. Howewith great power comes great responsibility.samething like
that. The trade off for having more power is youénto do a bit more work, but you can get thingetk closer to
what you really want. To demonstrate we'll go tlgfoseveral examples.

Though the comments about running in the EDT amtihgdo the content pane aren't in these exampigs, we're
still doing all the work on the components in theTEand adding components to the content pane.

BoxLayout S come in two basic flavors. \Vertical or horizonfliese are represented by the cons&mntisayout . X_AXI S,
BoxLayout . Y_AXI S, BoxLayout . LI NE_AXI S, BoxLayout . PAGE_AXI S. X/Y_AXIS specify to always layout the components
along the X or Y axis of the container. The compdsaare then arranged left to right (X_AXIS) or toghottom (Y_AXIS).
LINE/PAGE_AXIS will do exactly the same thing asYX/AXIS assuming theConponent Ori ent at i on field of the parent
container is left to right oriented. If not, LINEXAS will add components from right to left, and PEGAXIS will by default
align components on the right side of the pansfoif are planning to support locale specific lagpBPAGE_AXIS is the one

for you.

Talking about alignments is fun, but lets see aaeérhe below demo will create a main window whidh alow you to

create child windows laid out with the proper afigmts.

~ | BoxLayout
R LR DR R
import javax.sw ng. BoxLayout ;
W mport javax. swi ng. ButtonGroup;
i nport javax.swi ng. JButton;
i nport javax.sw ng.JConponent;
i mpor t j avax. swi ng. JFr ane;
i nport javax.sw ng.JLabel ;

i nport javax.sw ng.
1
i mport j avax. swi ng.
1
i nmport javax.swi ng.
1

JRadi oBut t on;
JSepar at or ;
Swi ngUtilities;
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i nport java. awt . Conponent ;

ii nport java.aw . ConponentOrientation;
:i nport java.awt . Contai ner;

i mpor t java. awt . event. Acti onEvent;

i nport java.awt.event.ActionLi stener;

public class BoxLayoutDeno {
private int alignnent;
private ConponentOrientation orientation;

private static final String X_AXIS = "X _AXI S";
private static final String Y_AXIS = "Y_AX S";
private static final String LINE_AXIS = "LINE_AXI S";
private static final String PAGE_AXI S = "PAGE_AXI S";

private static final String LEFT_TO RIGHT = "Left to Right";
private static final String RIGHT_TO LEFT = "Right to Left";
private static final String DEFAULT_ORI ENTATION = "Default Orientation”;

private ActionListener alignmentListener = new ActionListener() {
public void actionPerformed(ActionEvent e) {
if (X_AXI S.equal s(e.getActionConmand())) {
al i gnment = BoxLayout. X _AXI S;
} else if (Y_AXIS. equals(e.getActionCommand())) {
al i gnment = BoxLayout.Y_ AXlS;
} else if (LINE_AXIS. equal s(e.get ActionConmand())) {
al i gnment = BoxLayout. LI NE_AXI S;
} else if (PAGE_AXIS. equal s(e.get ActionConmand())) {
al i gnment = BoxLayout . PAGE_AXI S;
} else if (LEFT_TO_RI GHT. equal s(e. get Acti onCommand())){
orientation = ConponentOrientation. LEFT_TO RI GHT;
} else if (RIGHT_TO_LEFT. equal s(e. get Acti onConmand())){
orientation = ConponentOrientation. R GHT_TO LEFT;
} else if (DEFAULT_ORI ENTATI ON. equal s(e. get ActionConmmand())){
orientation = null;
}
b

JFrame boxLayout DenoFrame = new JFrane("BoxLayout Frame");
boxLayout DenoFr ame. set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLOSE) ;

Cont ai ner contentPane = boxLayout DenoFrane. get Cont ent Pane();
cont ent Pane. set Layout (new BoxLayout (cont ent Pane, BoxLayout.Y_ AXI S));

ButtonGroup alignment Group = new ButtonG oup();

JRadi oButt on xAxi sButton = buil dAlignmentButton(alignmentG oup, X_AXIS);

XAXi sButton. set Sel ect ed(true);

JRadi oButton yAxi sButton = buil dAlignnentButton(alignmentG oup, Y_AXIS);

JRadi oButton |ineAxisButton = buildAlignmentButton(alignmentGroup, LINE_AXIS);
JRadi oButt on pageAxi sButton = buil dAl'i gnment Button(alignment Group, PAGE_AXIS);

final ButtonGroup orientati onGroup = new ButtonGoup();

JRadi oButton defaul tOrientati on = buil dAli gnment Button(orientationG oup, DEFAULT_ORI ENTATI ON);
defaul tOrientation.setSelected(true);

JRadi oButton | eftToRi ght = buil dAlignmentButton(orientati onG oup, LEFT_TO Rl GHT);

JRadi oButton right ToLeft = buildAlignmentButton(orientationG oup, R GHT_TO LEFT);

JButton openFranmeButton = new JButton("Build w ndow");
openFraneBut t on. addActi onLi st ener (new ActionLi stener() {
public void actionPerformed(ActionEvent e) {
JFrame denoFrame = new JFrane("Deno Frane");

Cont ai ner content Pane = denoFrame. get Cont ent Pane();
cont ent Pane. set Layout (new BoxLayout (cont ent Pane, alignnment));
if(orientation !'= null){

cont ent Pane. set Conponent Ori ent ati on(orientation);

-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
' public JFrame buil dMai nFrame(){
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
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1
1
1
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1
1
1
1
1
1
1
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JButton buttonA;
JButton buttonB;
JButton buttonC;
JButton buttonD;

i f(alignment == BoxLayout.PAGE AXI S || alignment == BoxLayout.Y_ AXI S){
buttonA = new JButton("Left Aligned");
buttonA. set Al i gnment X(JConponent . LEFT_ALI GNVENT) ;
buttonB = new JButton("Ri ght Aligned");
buttonB. set Al i gnnent X(JConponent . Rl GHT_ALI GNIVENT) ;
buttonC = new JButton("Center Aligned");
buttonC. set Al i gnment X(JConponent . CENTER_ALI GNVENT) ;
buttonD = new JButton("Default Aligned");

} else {
buttonA = new JButton("Top Aligned");
buttonA set Al i gnnment Y( Conponent . TOP_ALI GNVENT) ;
buttonB = new JButton("Bottom Aligned");
buttonB. set Al i gnnent Y( Conponent . BOTTOVI_ ALI GNIVENT) ;
buttonC = new JButton("Center Aligned");
buttonC. set Al i gnment Y( Conponent . CENTER_ALI GNVENT) ;
buttonD = new JButton("Default Aligned");

cont ent Pane. add( butt onA);
cont ent Pane. add( buttonB);
cont ent Pane. add(buttonC);
cont ent Pane. add(buttonD);

denoFr ane. pack();
denoFrane. set Vi si bl e(true);

1)

cont ent Pane. add(new JLabel ("Ali gnnent Options"));
cont ent Pane. add( xAxi sButton);

cont ent Pane. add( yAxi sButton);

cont ent Pane. add(| i neAxi sButton);

cont ent Pane. add( pageAxi sButton);

cont ent Pane. add(new JSeparator());

cont ent Pane. add(new JLabel ("Orientation"));
cont ent Pane. add(defaul t Ori entation);

cont ent Pane. add(Il eft ToRi ght);

cont ent Pane. add(ri ght ToLeft);

cont ent Pane. add(new JSeparator());
cont ent Pane. add( openFr aneBut t on) ;
boxLayout DenoFr ane. set Si ze(250, 300);

return boxLayout DenoFr ane;

private JRadi oButton buil dAl i gnment Button(ButtonGroup alignmentG oup, String alignnmentNanme) {
JRadi oButt on xAxi sButton = new JRadi oButton(alignment Name, false);
XAXi sBut t on. set Act i onConmand(al i gnment Nane) ;
XxAxi sButton. addActionlLi stener (alignnmentListener);
al i gnment Group. add(xAxi sButton);
return xAxisButton;

public static void main(String[] args) {
Swi ngUtilities.invokelLater(new Runnable() {
public void run() {
BoxLayout Denp denp = new BoxLayout Denmpo();
JFranme boxLayout DenoFrame = denp. bui | dVai nFrane();
boxLayout DenoFr anme. set Vi si bl e(true);
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= Used to show one component at a time from a sevmmponents. It is like a deck of flash cards, whene show one
of the cards at a time, hence the name. You caikigiuighange which component is shown at any ting, ehen the

user clicks a button.

GridLayout

m Used to arrange components in an evenly spaced grid

| GridLayout

i nport java.aw .G idLayout;

:

ii nport javax.sw ng.JButton;

:i nport javax.sw ng.JCheckBox;

i mpor t j avax. swi ng. JFr ane;

:i nport javax.sw ng.JLabel;

inport javax.swi ng. Swi ngConst ants;
Jmport javax.swing. SwingUtilities;

public class GridLayoutDeno extends JFranme {
1

public GidLayoutDeno() {

/*
* Calls the constructor in superclass.
*/

super ("G i dLayout Demp");

/*
* Sets the close operation to DISPOSE_ON_C
*

/*
* Creates a new GridLayout object. It has
* columns depending of the component count
*and vertical gaps are 10 and 15, respect
*/

/*
* The default layout manager for the JFram
* BorderLayout. So, we must to change it.

20 sur 34

private static final long serial VersionU D = 1L;

set Def aul t Cl oseQOper ati on( Dl SPOSE_ON_CLGCSE) ;

2 rows and any number of
on container. The horizontal

GridLayout |ayout = new GridLayout (2, 0, 10,

e's content pane is

screen and makes it visible.

*/
set Layout (| ayout);
/*
* Just add the new components.
*/
add(new JButton("Button 1"));
add(new JButton("Button 2"));
add(new JLabel ("Label 1", Swi ngConstants. CENTER));
add(new JCheckBox("CheckBox 1"));
add(new JLabel ("Label 2", Swi ngConstants. CENTER));
add(new JLabel ("Label 3", Swi ngConstants. CENTER));
add(new JButton("Button 3"));
/*
* Adjusts the windows size, centers it in
*/
pack();
set Locati onRel ativeTo(null);
set Visible(true);
}
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' public static void main(String[] args) {

: I*

1

1 * Creates a new instance of GridLayoutDemo . Try to resize the window
1

' *and see the results.

1 */

1

' SwingUtilities.invokelLater(new Runnable() {

:

' @verride

' public void run() {

' new Gri dLayout Deno();

: }

1
1
1
1
1
1
1
1
1
1
1

1)

GridBagL ayout
SpringL ayout

Event Handling

On the last page, we created an application thestiyegy displays a "Hello, world" message. Howetheat gets boring
quickly. In this chapter, we'll talk about swingegws and look at thesut t on class, and we'll build a small application that
includes aBut t on with aJLabel , and use it to introduce the concept of Layouts.

Events

Events are a fundamental part of how swing worksiods actions on the part of the user cause coemgsncfire various
types of events. Other Java objects can registitasers of events with any components whosetewbpy are interested
in. In order to be a listener, the object must enpnt the appropriate listener interfaceAig, onLi st ener for action
eventsfFocuslLi st ener for focus events, etc.), which contains methodgkvare called when the evenfiised.

In Java, events themselves are objects, and iregarievent classes. The event classes are locateel packages
java. awt . event andj avax. swi ng. event . A few common classes of events are:

m ActionEvent — a (somewhat generic) event fired by some objé@uthk)ding JButtons
m MuseEvent — fired when the user does something with the maaiseh as a click, drag, or more general motion
m KeyEvent — fired when the user presses, releases, or moeralytypes a key on the keyboard

In order to see how events are used, we'll loalBattons so that we can build an example.

JButtons

A JButton is a component that, like a JLabel, cald kext, images, or both. However, as we'd expeatso has the property
that the user can "push" it by clicking on it, wihicauses it to fire an event (specifically, anacgvent). In this example,
we'll more or less redo our previous example, eitiegt we'll add a JButton. In the next section]haed functionality so
that pressing the button does something.

Here's the code that creates the previous "Hebolddapplication, plus a button at the bottomluf screen:
A Swing application with buttons

jmport javax.sw ng.*;

import java.awt . BorderLayout; // The BorderLayout class
! /I lives in java.awt. We

/I use its constants to tell
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/I the JFrame where we want the
/I components to go.

/I expanded version of the hello application,
Y/ but with a button below.

ipubl

ic class Hell oWthButton {

public static void main(String[] args) {

/I construct the JLabel,
/I an overloaded version of the constructor
/I allows us to specify the alignment off the
I bat
JLabel |abel = new JLabel
("Hello, World!'", Sw ngConstants. CENTER);

/I create the button. The text in the

/I constructor will be visible on the

/Il button.

JButton button = new JButton("Button");

/I create the frame
JFrame franme = new JFrame("Hello");

// add the label and the button to the

/I frame, using layout constants.

frame. add(| abel , BorderLayout. CENTER);
frame. add(but ton, BorderLayout. SOUTH);

frame. set Si ze(300, 300);

frame. set Def aul t Cl oseOperati on(JFrame. EXI T_ON_CLOSE) ;
frame. setVisible(true);

frame. set LocationRel ativeTo(null);

frame.toFront ();

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

r
[£] Hello

= | =

Helle, World!

Button

The window created by the code at left

What you should see is a frame appear that corttagnext "Hello, World!" in the center, along wihbutton labeled
"Button" at the bottom. You can click on the buttbnt it doesn't do anything.

In this example, we not only added the componentke frame, but specified where they should gerfzeomponent
which contains other components hasgout Manager object, which controls how the components aredaig and

different layout managers lay out their componelifferently. A few examples of layout managers @redLayout ,

Car dLayout , andBor der Layout . This last is the default layout manager of a gferalthough we can change the layout
manager of a component by usingsisLayout () method). Although layout managers are covereddrerdetail in a later
chapter, we'll say here that BorderLayout manag@ide their space into five regions, and eactsgaiated with a

constant in th@or der Layout class. The constants (which explain the regiores) a

® Bor der Layout . NORTH,

® Bor der Layout . SOUTH,

® Bor der Layout . EAST,

® Bor der Layout . WEST and
® Bor der Layout . CENTER.

If you're adding a component to a container thasisg a BorderLayout, you can pass one of thesstants as an optional
second parameter to thed() method to specify where the component should &eepl. If no constant is specified, the
layout manager by default places the new companeght center. | would encourage you to experimetit the previous
example and change the layout parameters, andvebiser effect.

MVC
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This chapter explains how to separate Swing agfitginto a more maintainable triad of
components: the domain model, the view of the imerface, and the controller that oversees

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

these. A minimal class structure is shown below. Content
600px = Java Swing
= Overview
The main application class is the controller: éates a model object (which is Observable), and = AWT
a view object (which is an Observer of the modEfte controller adds the view as an observer = Dive into
of the model. Swings
) ) m First
When the model changes, it calls changed() and themoti fyCbservers(). This means Examples
that the model can react to user input. = Swing Top
The controller doesn't touch the view (apart frostantiating it and giving it the model). Level .
Containers
The view has access to the model, including to ghatn = Swing
Layouts
= Event
Handling
R ive Swing Applicati e
%ponSI Ve I ng pp I Ca I On arch|tecture
= Responsive
In this section, we'll create an application thesponds to a user action, namely the pressing of Swing
a button. Application
= Large
The Program Examples
Appendix

Last section, we wrote a program that displayxalédel along with a button. In this section,

we'll add functionality to the application so thia¢ text changes when the user presses the -
button. In order to accomplish this, we'll writswzbclass ofLabel that can change its text, and
implements thect i onLi st ener interface. Because a JButton generates actiortewdren

pushed, we can connect our specialized JLabektdBlutton by registering it as a listener.
Here's the code:

A new listener

1

:i nport java.aw.event.ActionEvent;

:i nport java.awt.event. ActionLi stener;
:i nport javax.sw ng. Swi ngConst ants;

inport javax.sw ng.JLabel;

/I ActionEvent and ActionListener
/1 live in the java.awt.event
VI package

icl ass Changi ngLabel extends JLabel inplenents ActionListener {
1

/I String constants which define the text that's di splayed.
private static final String TEXT1 = "Hello, World!'";
private static final String TEXT2 = "Hello again!";

/I Instance field to keep track of the text current ly
/I displayed
private bool ean usingText1;
/I Constructor. Sets alignment and initial text, a nd
/I sets the usingTextl field appropriately.
publ i c Changi ngLabel () {
this.setHorizontal Ali gnnent (Swi ngConst ants. CENTER) ;
this.set Text (TEXT1);
usi ngText1l = true;

}

/I A method to change the label text. If the
/I current text is TEXT1, changes it to TEXT2,
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1
:i npor t

1
:I nmpor t
i mpor t

/I and vice-versa. The method is private here,
/I because it is never called directly.
private void changelLabel () {

i f(usingText1)

this.set Text (TEXT2);

el se

this.set Text (TEXT1);

usingText1l = !usingText1;
}
/I Any time that an action is performed by a compon ent
/Il that this object is registered with, this method
/l'is called. We can analyze the event object rece ived
/I here for more information if we want to, but it' s not

/I necessary in this application.
public void actionPerformed(ActionEvent e) {
this. changelLabel ();

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
/I This method implements the ActionListener interf ace. ,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2

java. awmt . Bor der Layout ;

j avax. swi ng. JBut t on;
j avax. swi ng. JFr ane;

VI Application with a changing text field
public class Hell oWthButton2 {

public static

void main(String[] args) {

/I Constructs the ChangingLabel. All the
/l'intialization is done be the default
/I constructor, defined in the ChangingLabel
/I class below.
Changi ngLabel changi ngLabel = new Changi ngLabel ();

/I Create the button
JButton button = new JButton("Button");

/I Register the ChangingLabel as an action

/I listener to the button. Whenever the

/I button is pressed, its ActionEvent will

/I be sent the ChanginglLabel's

/I actionPerformed() method, and the code

/I there will be executed.

but t on. addAct i onlLi st ener (changi ngLabel ) ;

/I Create the frame
JFrame frame = new JFrame("Hello");

/I Add the label and the button to the
/I frame, using layout constants.

frame.
frame.

frame

frame

frame

add(changi ngLabel , BorderLayout. CENTER);
add(button, BorderLayout. SOUTH);

.set Si ze(300, 300);
frame.

set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLCSE) ;

.setVisible(true);
frane.

setLocationRel ativeTo(null);
toFront();

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

In this application, classhangi ngLabel defines a special type of label that is an adigtener (ie, that can receive
ActionEvents) by implementing theet i onLi st ener interface. It also has the ability to changedts through the private
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methodchangeLabel (). Theacti onPerformed() method just callshangeLabel () when it receives an ActionEvent.

The main program code Hel | oW t hBut t on2 is similar to the code in the last section, b@suachangeLabel instead of an

ordinaryJLabel object. It also registers the ChangelLabel ascahonLi st ener of the button with the button's
addActi onLi st ener () method. We can do this because JButtons createn&stents, and ChangeLabel is an

ActionListener (ie, implements thet i onLi st ener interface).

There's one thing to notice in the above exampi®. dlasses are defined, one to contain the progaata in the static
main() method, and another that defines a type nséek program. However, there's no reason thatamé put therai n()
method directly in our new type's class. In facittipg the program'sei n() method in a customized subclass of a
component is a common idiom in programming Swingjiegtions. When reorganized this way, the progi@oks like this:
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The merged class

mpor t
mpor t
mpor t

mpor t
mpor t
mpor t

j avax. swi ng. JBut t on;
j avax. swi ng. JFr ane;
j avax. swi ng. Swi ngConst ant s;

java. amt
java. awmt
java. awmt

. Border Layout ;
.event. Acti onEvent;
.event. ActionLi stener;

JI ActionEvent and ActionListener
U/ live in the java.awt.event

vl package
1

v Application with a changing text field

:publ ic class ChangingLabel extends JLabel inplenents ActionListener {
1

/I String constants which define the text that's di

private static final String TEXT1 = "Hello, World!"

private static final String TEXT2 = "Hello again!";

/I Instance field to keep track of the text current
/I displayed
private bool ean usingText1;

/I Constructor. Sets alignment and initial text, a
/I sets the usingTextl field appropriately.

public

}

Changi ngLabel () {

this.setHorizontal Ali gnment (Swi ngConst ants. CENTER) ;

this.set Text (TEXT1);
usingTextl = true;

/I A method to change the label text. If the

/I current text is TEXT1, changes it to TEXT2,
/I and vice-versa. The method is private here,
/I because it is never called directly.

private void changeLabel () {

}

i f(usingTextl) {
this.set Text (TEXT2);
usi ngText1l = fal se;
} else {
this.set Text (TEXT1);
usi ngText1l = true;

/I This method implements the ActionListener interf

/I Any time that an action is performed by a compon

/I that this object is registered with, this method

/l'is called. We can analyze the event object rece

/I here for more information if we want to, but it'

/I necessary in this application.

public void actionPerformed(ActionEvent e) {

}

this.changelLabel ();

splayed.

’

nd

ace.
ent

ived
s not

25/01/2016 04:C



Java Swings/Print version - Wikibooks, open boaksah open world https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

/I Main method. This is the code that is executed when the
/I program is run
public static void main(String[] args) {

/I Constructs the ChangingLabel. All the

/l'intialization is done be the default

/I constructor, defined in the ChangingLabel

/I class below.

Changi ngLabel changi ngLabel = new Changi ngLabel () ;

/I Create the button
JButton button = new JButton("Button");

/I Register the ChangingLabel as an action

/I listener to the button. Whenever the

/I button is pressed, its ActionEvent will

/I be sent the ChangingLabel's

/I actionPerformed() method, and the code

/I there will be executed.

button. addActi onLi st ener (changi ngLabel ) ;

/I Create the frame
JFrane franme = new JFrame("Hello");

/I Add the label and the button to the

/I frame, using layout constants.

frame. add(changi ngLabel , BorderLayout. CENTER);
frame. add(button, BorderLayout. SOUTH);

frame. set Si ze(300, 300);

frame. set Def aul t Cl oseOper ati on(JFranme. EXI T_ON_CLOSE) ;
frame.setVisible(true);

frame. set LocationRel ativeTo(null);

frame.toFront();

This program does exactly the same thing as the fiut organizes all the code into one class.
M ulti-threading in Swing

The thread that performs actions inside the actibange, mouse and other listeners is call8diag thread. These methods
must execute and return quickly, as the Swing thteat must be available for the Swing frameworkeéep the application
responsive. In other words, if you perform someetimonsuming calculation or other activities, youstrdp this in a separate
thread, not in the Swing thread. However then yareas Swing components from the non-swing threadnitiated

yourself, they may hang due race conditions if malaied by the Swing thread at the same time. Beraftithat, Swing
component from the non-Swing thread must be acddbseugh intermediate Runnable, using the
SwingUtilities.invokeAndwait () method:

| Multi-threading

String nyMessage = "abc";
final String message = nyMessage; // Making final allows to access from inner class h ere.
SwingUtilities.invokeAnd\Wait (new Runnabl e {
public void run() {
nmyLabel . set Text (message) ;

}

This call will fire setText(message) in the appropriate time, when the Swing threatibeilready to respond. This approach is
also usual when implementing the moving progresshza only works properly if the slow process lit&®implemented
outside the Swing thread.
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L arge Examples

Calculator

The example below builds a user interface usindipfeiinested layout managers, applies listenerschewt properties to
components, and demonstrates how to create comizoinem the Event Dispatch Thread (EDT).

Main Method

The main method is pretty straight forward.

a Main method

1
:public static void main(String[] args) { :
' /I Remember, all swing components must be accessed from ,
1 /I the event dispatch thread. '
. SwingUtilities.invokelLater(new Runnable() { 1
' public void run() { ,
1 Cal cul ator calc = new Cal culator(); '
' cal c. set Def aul t Cl oseOperation(JFrame. EXI T_ON_CLOSE) ;,
' calc.setVisible(true); ,
: :
1 1
1 1
T 1
1

It creates a new calculator, sets it to exit thegmm when its closed and then makes it visible. iliteresting bit about this
code is that it doesn't happen in the main thridthppens in the event dispatch thread. Whilesmgple application like
this it's enough to simply wrap the whole comporeattion in amnvokeLat er () to push it into the EDT, larger
applications need to be careful that they only sgt# components from the EDT. Not doing so carseauysterious
deadlocks in applications.

Constructor
The constructor is where the calculator is laid out

g The constructor

1
public Calculator() {
: super (" Cal cul ator");

JPanel mai nPanel = new JPanel (new BorderLayout());
JPanel nunber Panel = buil dNunber Panel ();

JPanel operatorPanel = buil dOperatorPanel ();
JPanel cl earPanel = buil dCl earPanel ();

| cdDi splay = new JText Area();

mai nPanel . add(cl ear Panel , Border Layout. SOUTH);
mai nPanel . add( nunber Panel , Border Layout. CENTER) ;
mai nPanel . add(oper at or Panel , Bor der Layout . EAST);
mai nPanel . add(1 cdDi spl ay, BorderLayout. NORTH);

errorDi splay = new JLabel (" ");
errorDi splay. set Font (new Font ("Di al og", Font.BOLD, 12));

get Cont ent Pane() . set Layout (new Border Layout());
get Cont ent Pane() . add( mai nPanel , Border Layout. CENTER);
get Cont ent Pane() . add(errorDi spl ay, BorderLayout.SOUTH);

pack();
resetState();

This approach uses inheritance for defining theudator. Another way of doing it would have beerméave a

get Conponent () method which would return a panel laid out asrdesiThe calculator would then be a controlleratiog
the behavior of the panels and own the panel alttmponents were on. While more complex, that ate#tso scales more
easily to larger, more complicated Uls. Inheritahas the problem of child classes having the gttditoverride methods
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that are currently being called in the construcfdhe parent class. If the overridden methodsiredua field in the child
class to be already initialized, you're in troulflethe time that the method would be called inplaeent, the child hasn't
been fully initialized yet.

The constructor uses two BorderLayouts to do theua The first is for the main panel, the secanthicompose the main
panel with the error message panel. Also, eacheoftibpanels in the main panel are built with tbein layout managers.
This is a good example of building a more compédatll as a composite of multiple simpler sub-panels

Listeners

Here we start getting into the fun bits. For eatthe buttons we want something to listen for thelged button. The
Acti onLi st ener class does just that.

g Thelisteners

private final ActionListener nunberListener = new ActionListener() {
public void actionPerformed(Acti onEvent e) {
JConponent source = (JConponent)e. get Source();
I nteger nunber = (Integer) source.getClientProperty( NUMBER PROPERTY) ;
if (nunber == null){
throw new Il egal StateException("No NUVBER_PROPERTY on conponent");
}

nunmber But t onPr essed( nunber. i nt Val ue());

private final ActionListener decimalListener = new ActionListener() {
public void actionPerformed(Acti onEvent e) {
deci mal Butt onPressed();

private final ActionListener operatorListener = new ActionListener() {
public void actionPerformed(Acti onEvent e) {
JConponent source = (JConponent) e.get Source();
I nteger opCode = (Integer) source.getClientProperty( OPERATOR_PROPERTY) ;
if (opCode == null) {
throw new Il egal StateException("No OPERATOR_PROPERTY on conponent™);
}

oper at or But t onPr essed( opCode) ;

private final ActionListener clearListener = new ActionListener() {
public void actionPerformed(Acti onEvent e) {
resetState();

We setup a separate listener for each type of utombers, Decimals, Operators and Clear butteash one processes
the message associated with that class of buttmaly that class of button. While that's fine, hdavyou determine which
button in that class was pressed? Well, Swing gesva way of setting arbitrary properties on oljethis is accomplished
by theget Cl i ent Property put i ent Property pair. Below, we tell the difference between thenber buttons by which
number is associated with thei ent Property of the button. Similarly theper at or Li st ener does the same, but pulling

out its own property.

Building the buttons

Here we can see how the listeners get assignéx touttons.

a The buttons

Ipri vate JButton buil dNunberButton(int nunber) {

JButton button = new JButton(lnteger.toString(nunber));

button. put Cl i ent Property( NUMBER_PROPERTY, | nteger.val ueO (nunber));
button. addActi onLi st ener (nunber Li stener);

return button;

private JButton buil dOperatorButton(String synmbol, int opType) {
JButton plus = new JButton(synbol);

e ——————
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plus. put Cl i ent Property( OPERATOR_PROPERTY,
pl us. addActionLi st ener (oper at or Li stener);

retur

n plus;

I nteger.val ueOf (opType));

https://en.wikibooks.org/w/indexptitle=Java_Swings/Print_versi

First we set the label for the buttons by passiag ang to the constructor of the JButton, then we sefptioperty value
that we want usingut d i ent Proper ty then we add the appropriate action listener tdthtéon. Action listeners are

activated when the component takes its intendeédradtor ajBut t on that means being pressed.

Building the panels

Here we show building the number panel.

a The panels

We want an even grid for the number keys and waarntall to be sized the same so we usé dLayout as our

1
public JPanel buil dNunberPanel () {

JPanel panel = new JPanel ();

panel

panel .
panel .
panel .
panel .
panel .
panel .
panel .
panel .
panel .

JButt

.set Layout (new GridLayout (4, 3));

add(bui | dNunmber Button(1));
add(bui | dNumber Button(2));
add(bui | dNunber Button(3));
add(bui | dNunmber Button(4));
add(bui | dNunmber Button(5));
add(bui | dNunber Butt on(6));
add(bui | dNunmber Button(7));
add(bui | dNunmber Button(8));
add(bui | dNunber Button(9));

on buttonDec = new JButton(".");

but t onDec. addAct i onLi st ener (deci mal Li stener);

panel

panel

.add(but t onDec) ;

.add(bui | dNunmber Button(0));

/I Exit button is to close the calculator and termi

JBut t

on buttonExit = new JButton("EXIT");

buttonExit. set Vhenoni c(KeyEvent. VK _C);
buttonExit.addActionListener(new ActionListener() {
public void actionPerforned(Acti onEvent e) {

}
1)
panel
retur

System exi t (0);

.add(buttonExit);
n panel;

nate the program.

LayoutManager. This grid is 4 rows deep and 3 calimide. Building the operator panel and the cpearel are both done

similarly.

Full codefor the Calculator

| The Calculator

nmport javax.sw ng. JButton;

nport javax. sw ng. JConponent;
nport javax.sw ng. JFrane;

nport javax.sw ng.JLabel ;

nport javax.sw ng. JPanel ;

nport javax.sw ng.JText Area;
nport javax.sw ng. SwingUtilities;
nport java.awt . BorderLayout;
nport java.aw . Font;

nport java.aw .G idLayout;

nport java.aw.event.ActionEvent;
nport java.aw.event.ActionListener;
nport java.awt.event.KeyEvent;

public cl
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private static final String NUMBER PROPERTY = "NUVBER_PROPERTY";
private static final String OPERATOR _PROPERTY = "OPERATOR_PROPERTY";
private static final String FIRST = "FI RST";

private static final String VALID = "VALID";

/I These would be much better if placed in an enum,
/I but enums are only available starting in Java 5.
/I Code using them isn't back portable.
private static interface Operator{
static final int EQUALS = 0;
static final int PLUS = 1;
static final int MNUS = 2;
static final int MJLTIPLY = 3;
static final int DIVIDE = 4;

private String status;

private int previousOperation;
private doubl e | astVal ue;
private JText Area | cdDi spl ay;
private JLabel errorDisplay;

public static void main(String[] args) {

/I Remember, all swing components must be accessed from

/I the event dispatch thread.

SwingUtilities.invokelLater(new Runnable() {

public void run() {

Cal cul ator calc = new Cal cul ator();
cal c. set Defaul t Cl oseOperati on(JFranme. EXI T_ON_CLOSE) ;
calc.setVisible(true);

1)

public Calculator() {
super (" Cal cul ator");

JPanel mai nPanel = new JPanel (new BorderLayout());
JPanel nunber Panel = buil dNunmber Panel ();

JPanel operatorPanel = buil dOperatorPanel ();
JPanel clearPanel = buil dCl earPanel ();

| cdDi splay = new JTextArea();

| cdDi spl ay. set Font (new Font (" Di al og", Font.BOLD, 18));
mai nPanel . add(cl ear Panel , BorderLayout. SOUTH);

mai nPanel . add( nunber Panel , Border Layout. CENTER);

mai nPanel . add(oper at or Panel , Bor der Layout . EAST);

mai nPanel . add(| cdDi spl ay, BorderLayout.NORTH);

error Di splay = new JLabel (" ");
error Di spl ay. set Font (new Font ("Di al og", Font.BOLD, 12));

get Cont ent Pane() . set Layout (new Border Layout());
get Cont ent Pane() . add( mai nPanel , BorderLayout. CENTER);
get Cont ent Pane() . add(errorDi spl ay, BorderLayout. SOUTH);

pack();
reset State();

private final ActionListener nunberlListener = new ActionListener() {
public void actionPerformed(ActionEvent e) {
JConponent source = (JConponent)e. get Source();
I nteger nunber = (Integer) source.getClientProperty( NUMBER PROPERTY);
i f(number == null){
throw new Il egal StateExcepti on("No NUVBER_PROPERTY on conponent™);

nunber But t onPressed( nunber. i ntVal ue());

private final ActionListener decimal Listener = new ActionListener() {
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public void actionPerfornmed(ActionEvent e) {
deci mal But t onPressed();

private final ActionListener operatorListener = new ActionListener() {
public void actionPerfornmed(ActionEvent e) {
JConponent source = (JConponent) e.get Source();
I nteger opCode = (Integer) source.getClientProperty( OPERATOR_PROPERTY) ;
if (opCode == null) {
throw new Il egal St at eExcepti on("No OPERATOR_PROPERTY on conponent");

oper at or But t onPr essed( opCode) ;

private final ActionListener clearListener = new ActionListener() {
public void actionPerfornmed(ActionEvent e) {
resetState();

private JButton buil dNunberButton(int number) {
JButton button = new JButton(lnteger.toString(nunber));
button. put Cl i ent Property( NUMBER_PROPERTY, | nteger.val ueO (number));
button. addActionLi st ener (nunber Li st ener);
return button;

private JButton buildOperatorButton(String synbol, int opType) {
JButton plus = new JButton(synbol);
pl us. put Cl i ent Property( OPERATOR_PROPERTY, |nteger.val ued (opType));
pl us. addActi onLi st ener (oper at or Li stener);
return plus;

public JPanel buil dNunber Panel () {
JPanel panel = new JPanel ();
panel . set Layout (new Gri dLayout (4, 3));

panel . add(bui | dNunmber Button(7));
panel . add(bui | dNunber Button(8));
panel . add(bui | dNunmber Button(9));
panel . add(bui | dNunmber But ton(4));
panel . add(bui | dNunber But t on(5));
panel . add(bui | dNunmber But t on(6));
panel . add(bui | dNunmber Button(1));
panel . add(bui | dNunber Button(2));
panel . add(bui | dNunmber But t on(3));

JButton buttonDec = new JButton(".");
buttonDec. addActi onLi st ener (deci mal Li st ener);
panel . add(but t onDec) ;

panel . add(bui | dNunmber But t on(0));

/I Exit button is to close the calculator and termi nate the program.
JButton buttonExit = new JButton("EXI T");
buttonExit.set VMhenoni c(KeyEvent. VK _C);
buttonExit.addActionLi stener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
System exi t (0);

s
panel . add(buttonExit);
return panel;

public JPanel buil dOperatorPanel () {
JPanel panel = new JPanel ();
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panel . set Layout (new Gri dLayout (4, 1));

panel . add(bui | dOperat orButton("+", Operator.PLUS));
panel . add(bui |l dOperatorButton("-", Operator.M NUS));
panel . add(bui | dOperatorButton("*", Operator.MJLTIPLY));
panel . add(bui | dOperat orButton("/", Operator.DIVIDE));
return panel;

public JPanel buil dCl earPanel () {
JPanel panel = new JPanel ();
panel . set Layout (new Gri dLayout (1, 3));

JButton clear = new JButton("C");
clear.addActi onLi stener (cl earlListener);
panel . add(cl ear);

JButton CEntry = new JButton("CE");
CEntry. addActionLi stener(clearListener);
panel . add(CEntry);

panel . add(bui | dOperatorButton("=", Operator.EQUALS));

return panel;

}
public void numberButtonPressed(int i) {
String displayText = |cdDisplay. get Text();
String valueString = Integer.toString(i);
if (("0".equal s(displayText)) || (FIRST.equal s(status))) {
di splayText = "";
}

int maxLength = (displayText.indexO(".") >=0) ? 21 : 20;

if(displayText.|ength() + valueString.|length() <= maxLength){

di spl ayText += val ueString;
clearError();

} else {
setError ("Reached the 20 digit max");

| cdDi spl ay. set Text (di spl ayText);
status = VALID;

public void operatorButtonPressed(int newOperation) {
Doubl e di spl ayVal ue = Doubl e. val ueOr (I cdDi spl ay. get Text ());

if(newOperation == Operator.EQUALS && pre
operatorButtonPressed(previousOperati on);
}else {
switch (previousOperation) {
case Operator.PLUS:

di spl ayVal ue = | astVal ue + di spl ayVal ue;
commi t Oper ati on(newOper ati on, displ ayVal ue);
br eak;

case Operator. M NUS:
di spl ayVal ue = | astValue - displ ayVal ue;
comi t Oper ati on(newQOper ati on, displayVal ue);
break;

case Operator. MULTI PLY:
di spl ayVal ue = | astVal ue * di spl ayVal ue;
conmmi t Oper ati on(newOper ati on, displ ayVal ue);
break;

case Operator. Dl VI DE:
if (displayValue == 0) {
set Error ("ERROR: Division by Zero");
} else {
di spl ayVal ue = | astValue / displayVal ue;
conmi t Oper ati on(newOper ati on, displayVal ue);

viousOperation != //Operator. EQUALS){
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br eak;
case Operator. EQUALS:
commi t Oper ati on( newOper ati on,

=
=
-

public void deci mal ButtonPressed() {

if (FIRST. equal s(status)) {
di spl ayText = "0";

if(!displayText.contains(".")){

di spl ayText = displayText + ".";
}
| cdDi spl ay. set Text (di spl ayText);
status = VALID;

private void setError(String errorMessage) {
if(errorMessage.trin().equals("")){
errorMessage = " ";

}

error Di splay. set Text (error Message) ;

private void clearError(){
status = FI RST;
errorDi splay. set Text (" ");

status = FI RST;
| ast Val ue = result;
previ ousOperati on = operation;

/**
* Resets the program state.
*
voi d resetState() {
clearError();
| ast Value = 0;
previ ousOperation = Operator. EQUALS;

| cdDi spl ay. set Text ("0");

i

: case Operator. MULTI PLY:

. di spl ayVval ue *= di spl ayVal ue;

! /I This is Errorl, must be: displayValue *= lastVal
L

case Operator. Dl VI DE:
if (displayValue == 0) {

set Error ("ERROR: Division by Zero");

di spl ayVal ue /= | ast Val ue;

r
1
1
1
:
: } else {
1
1
! /I This is Error2, must be: displayValue = lastValu
L

1
. case QOperator. M NUS:
1

di spl ayVal ue);

String displayText = |cdDisplay. get Text();

private void conm t Operation(int operation, double result) {

| cdDi spl ay. set Text (String.val ueO (result));
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di spl ayVal ue -= | ast Val ue; 1
/I This is Error3, must be: displayValue = lastValu e - displayValue; '
1

i f (newOperation == Operator. EQUALS && previ ousOperation !=
Oper at or . EQUALS) {
oper at or Butt onPressed( previ ousOper ati on);

} else {

After removing this strings calculator work corrgct
Here (http://ultrastudio.org/en/Software_calculasayu can find the similar calculator running oweb like Java applet,
with source code and code review available.
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