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MODULE 5

Graphical User Interface & Database
support of Java

CHAPTER 1
SWING

Prepared By Mr. EBIN PM, AP, IESCE

SWING FUNDAMENTALS

* Java Swing is a GUIl Framework that contains a set of classes to
provide more powerful and flexible GUI components than AWT.

* Swing provides the look and feel of modern Java GUI.

* Swing library is an official Java GUI tool kit released by Sun
Microsystemes.

* It is used to create graphical user interface with Java.

* Swing classes are defined in javax.swing package and its sub-
packages.

*Java Swing provides platform-independent and lightweight
components.
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Java Swing is a part of Java Foundation Classes (JFC) that is used to
create window-based applications.

It is built on the top of AWT (Abstract Windowing Toolkit) APl and
entirely written in java

JFC

* The Java Foundation Classes (JFC) are a set of GUI components which
simplify the development of desktop applications.

»The javax.swing package provides classes for java swing API such as
JButton, IJTextField, JTextArea, JRadioButton, JCheckbox, JMenu,
JColorChooser etc.
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s*Features of Swing
Platform Independent:

* It is platform independent, the swing components that are used to
build the program are not platform specific.

* It can be used at any platform and anywhere.
Lightweight:

* Swing components are lightweight which helps in creating the Ul
lighter.

* Swings component allows it to plug into the operating system user
interface framework that includes the mappings for screens or
device and other user interactions like key press and mouse
movements.
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Plugging:

* It has a powerful component that can be extended to provide the
support for the user interface that helps in good look and feel to
the application.

* It refers to the highly modular-based architecture that allows it to
plug into other customized implementations and framework for
user interfaces.

Manageable: It is easy to manage and configure. Its mechanism and
composition pattern allows changing the settings at run time as
well. The uniform changes can be provided to the user interface
without doing any changes to application code.
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MVC:

* They mainly follows the concept of MVC that is Model View
Controller.

* With the help of this, we can do the changes in one component
without impacting or touching other components.

* It is known as loosely coupled architecture as well.
Customizable:

* Swing controls can be easily customized. It can be changed and the
visual appearance of the swing component application is
independent of its internal representation.

Rich Controls :

* Swing provides a rich set of advanced controls like Tree,
TabbedPane, slider, colorpicker, and table controls.
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s»*Difference between AWT and Swing

No. Java AWT

1) ‘ AWT components are platform-dependent.

2} AWT components are heavyweight.

3) | AWT doesn't support pluggable look and feel.

4) AWT provides less components than Swing.

5) | AWT doesn't follows MVC{Model View Controller) where model
represents data, view represents presentation and controller acts as an
interface between model and view.

Java Swing

Java swing components are platform-

independent.

Swing components are lightweight.

Swing supports pluggable look and feel.

Swing provides more powerful components
such as tables, lists, scrollpanes, colorchooser,

tabbedpane etc.

Swing follows MVC.
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s*Hierarchy of Java Swing classes

Component

II

‘ Container ‘ ‘ JComponent ‘

Ilabel

IList

ITable

IComboBox

‘ Window ‘ Panel ‘

I T
Applet

‘ Frame ‘ ‘ Dialog ‘

L

JSlider

‘AbstractButton

1Button
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The Model-View-Controller Architecture

* Swing uses the model-view-controller architecture (MVC) as the
fundamental design behind each of its components

* Essentially, MVC breaks GUI components into three elements. Each
of these elements plays a crucial role in how the component
behaves.

* The Model-View-Controller is a well known software architectural
pattern ideal to implement user interfaces on computers by
dividing an application intro three interconnected parts
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* Main goal of Model-View-Controller, also known as MVC, is to
separate internal representations of an application from the ways
information are presented to the user.

* Initially, MVC was designed for desktop GUI applications but it’s
quickly become an extremely popular pattern for designing web
applications too.

* MVC pattern has the three components :
Model that manages data, logic and rules of the application
View that is used to present data to user

Controller that accepts input from the user and converts it to
commands for the Model or View.
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*the MVC pattern defines the interactions between these three
components like you can see in the following figure :

o

UPDATES MANIPULATES

VIEW CONTROLLER

N vl
o

USER
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* The Model receives commands and data from the Controller. It
stores these data and updates the View.

* The View lets to present data provided by the Model to the user.

* The Controller accepts inputs from the user and converts it to
commands for the Model or the View.
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COMPONENTS & CONTAINERS

* A component is an independent visual control, such as a push
button or slider.

* A container holds a group of components. Thus, a container is a
special type of component that is designed to hold other
components.

* Swing components inherit from the javax.Swing.JComponent class,
which is the root of the Swing component hierarchy.
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*COMPONENTS

* Swing components are derived from the JComponent class.

* JComponent provides the functionality that is common to all
components. For example, JComponent supports the pluggable
look and feel.

* JComponent inherits the AWT classes Container and Component.
Thus, a Swing component is built on and compatible with an AWT
component.

* All of Swing’s components are represented by classes defined
within the package javax.swing.

* The following table shows the class names for Swing components
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* JApplet

* JColorChooser * JTogglebutton
* JDialog * JViewport

* JFrame * JButton

* JLayeredPane * JComboBox

e JMenultem * JEditorPane

* JPopupMenu * JInternalFrame
* JRootPane * JList

* JSlider * JOptionPane

* JTable * JProgressBar
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* Notice that all component classes begin with the letter J.

* For example, the class for a label is JLabel; the class for a push
button is JButton; and the class for a scroll bar is JScrollBar

**CONTAINERS

* Swing defines two types of containers. The first are top-level
containers: JFrame, JApplet, JWindow, and JDialog. These
containers do not inherit JComponent. They inherit the AWT
classes Component and Container.

* The second type container are lightweight and the top-level
containers are heavyweight. This makes the top-level containers a
special case in the Swing component library.
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In Java, Containers are divided into two types as shown below:

| Container \

ﬂop—!evei Container _ \ /I_ighhr.reight()ontainer \
» Examples : JDialog, s Example: JPanel

JFrame, JApplet

= inherited by Component
and Container of AWT

» Ofiher containers cannot
hold it.

* Confainersare

e Theyinherit
JCompaonent class

o Usedasgeneral—
purpose container

e Usedtio keep and
arganize related

\ Heavyweight. / \ companentstogether /
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Following is the list of commonly used containers while designed
GUI using SWING.

Sr.No. Container & Description

Panel &

1 JPanel is the simplest container. It provides space in which any other
component can be placed, including other panels.

Frame &

- A JFrame is a top-level window with a title and a border.
Window &

3

A JWindow object is a top-level window with no borders and no menubar.
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Swing Example : A window on the screen.

import javex.swing.JFrams;
Import javex.swing.SwingUtilities;

Output

public class Example extends JFrame {

' Simple example [ =[&lx]

public Example=() {
setTitle("Simple example");
setSize(20a, 220);
setlocationRelativeTo{null);
setDetaultCloseOperation{EXIT ON CLOSE);

¥

public static woid main{5tring[] args) { L ————————————————— |
Example ex = new Example();
ex.setVisible(true);

¥

(S
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EVENT HANDLING IN SWINGS

* The functionality of Event Handling is what is the further step if an
action performed.

* Java foundation introduced “Delegation Event Model” i.e describes
how to generate and control the events.

* The key elements of the Delegation Event Model are as source and
listeners.

* The listener should have registered on source for the purpose of
alert notifications.

* All GUI applications are event-driven
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+ Java Swing event object

* When something happens in the application, an event object is
created.

* For example, when we click on the button or select an item from a
list.

* There are several types of events, including ActionEvent, TextEvent,
FocusEvent, and ComponentEvent.

* Each of them is created under specific conditions.

* An event object holds information about an event that has
occurred.
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* Layout refers to the arrangement of components within the
container.

* Layout is placing the components at a particular position within the
container. The task of laying out the controls is done automatically
by the Layout Manager.

* The layout manager automatically positions all the components
within the container.

* Even if you do not use the layout manager, the components are
still positioned by the default layout manager. It is possible to lay
out the controls by hand, however, it becomes very difficult
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e Java provides various layout managers to position the controls.
Properties like size, shape, and arrangement varies from one layout
manager to the other.

* There are following classes that represents the layout managers:
java.awt.BorderLayout
java.awt.FlowlLayout
java.awt.GridLayout
java.awt.CardLayout
java.awt.GridBaglLayout
javax.swing.BoxLayout
javax.swing.GroupLayout
javax.swing.ScrollPanelLayout
javax.swing.SpringLayout  etc.
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BorderLayout GridLayout
P e B o 50
NORTH
1 2 3
WEST CENTER EAST 4 2 6
7 8 g
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FlowLayout BoxLayout
G =E] =)
ARt | Bun2 | Bumnd | Bulond | Butens
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CardLayout GrouplLayout
(2]
% GroupLayoutExample
‘ Button One I | Button Two ‘
‘ Button Three |

26
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Example of JButton

Javax.swing.*;
Jjava.awt._event . ¥;
Jjava.awt_*;

public class testswing extends JFrame

estswing()

JButton btl =] );

JButteon bt2 JButton("No
setDefaultCloseOperation(JFrame EXIT_ON CLOSE)
setiayout{new Flowlayout()); 2

add(bt2);

setVisible(

tatic void main{String[] args)

w testswing();
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Example of JTextField

import jawax.swing.¥;
import java.awt.event.*;
import jawva.awt.®;
public class MyTextField extends JFrame
{
public MyTextField()
{
JTextField jtf = new JTextField(22
add(jtf);
setlayout(new Flowlayout());

setDefaultCloseOperation{JFrame . EXIT ON CLOSE);

setSize
setVisible

static void main(String[] args)

new MyTextField();
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Example of Jlabel - Itis used for placing text in a box

import javax.swing.*;
class SlLabelDemol
: (@) susvinight e Lo D
: : y s = WETE: ight ==> =
public static void main(String args[]) ( SR SLSL eI

{

JFrame label f= new JFrame("studytonight ==> Label Demo"); (
JLabel label 11,label 12;

label 1l1=new JlLabel("Welcome to s

label 11.setBound

label 12=new JLabel("How are You?

ytonight.com™);

1y

label 12_setBounds(58,

label f.add(label 11);
label f.add(label 12);
label f.setSize(

label f.setlayout(null);
label f.setVisible(

¥

Prepared By Mr.EBIN PM, AP, IESCE EPULTNE

o
Welcome (o studytonight.com
How are You?
29
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