Programming in Java 
Interfaces and actions

1. Creating a Window
To make your programs better for the end user you can add a graphical user interface (GUI) using the "Swing" components of the Java library. The javax.swing package contains classes that allow you to create a variety of components using the style of the native operating system. To make these available to your program you must include the following initial statement at the beginning of your code: import javax.swing.*;

The JPanel class within javax.swing provides general-purpose containers for lightweight GUI components. By default, panels do not add colours to anything except their own background.

1.1  Try this: Create a new package called "Window". Note the super keyword which calls a method to the subclass “Window” from its extended (super) class “JFrame”.

Now enter the following code into your new class to create a basic window:

	
import javax.swing.*;

public class Window extends JFrame //Subclass of JFrame

{
	JPanel panel = new JPanel(); //JPanel container object
	
	public Window() //Constructer method
	{
		super("Window"); //String Argument
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(panel);
		setVisible( true ); //Sets visibility
	}

	public static void main ( String[] args ) //Main method
	{
		Window gui = new Window();
	} 
}









You should see the following:

[image: ]

Because the default behaviour for the JFrame when you press the X button is the equivalent to just hiding the window (It doesn’t actually get closed). So, we use this line:
setDefaultCloseOperation( EXIT_ON_CLOSE );
Generally, you will always see this line of code in window creation.

1.2 Try this: Change the window size to 800, 600 and the text in the top left from “Window” to “I changed the size!”

2. Push buttons

Note: For this tutorial you will need to create/find two images. One a tick and another a cross which are 50 by 35 pixels. Working within the same package as the class code below, place these images into a folder called buttons(You will need to create this).

To create push buttons for our program we will be using the JButton class. To create the JButton object we will use the new keyword. Its constructor will then take a string argument which will specify the text that will be displayed on the button. We can also add images to our buttons using the ImageIcon object.  If you would like to have both text and an image you first specify a string and then a ImageIcon as its two arguments. 

By default the JPanel container employs a FlowLayout manager that lays out components in a left-to-right lines, wrapping at the right edge of the window.

2.1 Try this: Now enter the following code into a new class:

	import javax.swing.*;

public class Buttons extends JFrame

{
	//JPanel Countainer object
	JPanel panel = new JPanel();
	
	//create a ClassLoader object - used to load images
	ClassLoader ldr = this.getClass().getClassLoader(); 
	
	//URL's of image resources
	java.net.URL tickURL = ldr.getResource("buttons/tick.png"); 
	java.net.URL crossURL = ldr.getResource("buttons/cross.png");
	
	//Imageicon() constructors
	ImageIcon tick = new ImageIcon(tickURL);
	ImageIcon cross = new ImageIcon(crossURL);
	
	//Three JButton objects to display text an image and both a text and image
	JButton btn = new JButton( "Click Me" );
	JButton tickBtn = new JButton( tick );
	JButton crossBtn = new JButton( "STOP", cross );
	
	//Buttons() constructor
	public Buttons()
	{
		//Specify window requirements
		super("Window");
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(panel);
		
		//Add JPanel components to the JPanel container
		panel.add( btn );
		panel.add( tickBtn );
		panel.add( crossBtn );
		
		//Make the Buttons visible
		setVisible( true );
	}

	public static void main ( String[] args )
	{
		//Create an instance of the buttons class
		Buttons gui = new Buttons();
	} 
} 



You should see the following:

[image: ]
java.net.URL represents a Uniform Resource Locator, a pointer to a "resource" on the World Wide Web usually. A resource can be something as simple as a file or a directory, or it can be a reference to a more complicated object, such as a query to a database or to a search engine. In this case we actually use it to reference a local image file however.

2.2 Try this: Add the text “Go” to the tick button. Add an image of a timer and change the text of the “Click me” button to pause.

3. Adding labels

Note for this code you will need an image of Sega mascot Sonic the Hedgehog no larger than 200 by 200 pixels. Place this alongside your class file.

The Swing JLabel class creates a label component that can be added to a graphical interface. This can be used to display non-interactive text or images, or both text and image.

3.1 Try this: Create the following example program:

	import javax.swing.*;

public class Labels extends JFrame 
{
	JPanel pnl = new JPanel();

	ClassLoader ldr = this.getClass().getClassLoader();
	
	ImageIcon sonic = new ImageIcon( ldr.getResource("sonic.png") );
	
	//image
	JLabel lbl1 = new JLabel( sonic ); 
	//Text
	JLabel lbl2 = new JLabel( "Sonic official mascot of sega" ); 
	//"text", image, alignment
	JLabel lbl3 = new JLabel( "sonic", sonic, JLabel.CENTER ); 

	public Labels()
	{
		super("Window");
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);
		
		//Align text centrally below third label
		lbl3.setHorizontalTextPosition(JLabel.CENTER);
		lbl3.setVerticalTextPosition(JLabel.BOTTOM);
		
		//Create ToolTip for the first label
		lbl1.setToolTipText( "Sonic the Hedgehog" ) ;
		
		pnl.add( lbl1 ) ;
		pnl.add( lbl2 ) ;
		pnl.add( lbl3 ) ;

		setVisible( true );
	}

	public static void main ( String[] args )
	{
		Labels gui = new Labels();
	} 
}



You should see the following:

[image: ]

3.2 Try this: Replace the images and text with Nintendo’s character Mario (Any image of your choosing around 200 x 200). Edit the code so it loads the correct images.
4. Text Fields & Scrolling
A swing JTextField class creates a single-line text field component that can be added to a graphical interface. This can be used to display editable text and allows the user to enter text to interact with the program. More info:

https://docs.oracle.com/javase/tutorial/uiswing/components/textfield.html

JScrollPane provides a scrollable view of a lightweight component. In the example code we use on the next page we use it to add scrolling to our text fields. More info here:

https://docs.oracle.com/javase/tutorial/uiswing/components/scrollpane.html




4.1 Try this: Now enter the following code into a new class:

	import javax.swing.*;

public class TextFields extends JFrame 
{
	JPanel pnl = new JPanel();

	//JTextField objects
	JTextField txt1 = new JTextField( 38 ) ;
	JTextField txt2 = new JTextField( "Default Text", 38 ) ;
	
	//Create a JTextArea 5 lines high
	JTextArea txtArea = new JTextArea( 5, 37 ) ;
	
	//Create a JScrollPane object to contain JTextArea. This adds scrolling.
	JScrollPane pane = new JScrollPane( txtArea ) ;
	
	//TextField() constructor
	public TextFields()
	{
		super( "Window" );
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);

		//Statements to enable wrap at word endings
		txtArea.setLineWrap( true ) ;
		txtArea.setWrapStyleWord( true ) ;
		
		//Always display vertical scrollbar
		pane.setVerticalScrollBarPolicy(JScrollPane.VERTICAL_SCROLLBAR_ALWAYS);
		
		pnl.add( txt1 ) ;
		pnl.add( txt2 ) ;
		pnl.add( pane ) ;

		setVisible( true );
	}

	public static void main ( String[] args )
	{
		TextFields gui = new TextFields();
	} 
}




Your output should look like the following:
[image: ]
4.2 Try this: Change the length of the two JTextField and JTextArea to 50. Add the text in the below output example. This should not be entered at runtime but in your code. It should look like the following with no user input needed:

[image: ]

4.3 Try this: Add a horizontal scroller to the JTextArea using the following code:

pane.setHorizontalScrollBarPolicy(JScrollPane.HORIZONTAL_SCROLLBAR_ALWAYS);




5. Item Selectors

The Swing JCheckBox class creates a checkbox component that can be added to a graphical interface. This can be used to allow the user to select or deselect individual items in a program.

A JComboBox combines a button or editable field and a drop-down list. The user can select a value from the drop-down list, which appears at the user's request. If you make the combo box editable, then the combo box includes an editable field into which the user can type a value. More info available here: https://docs.oracle.com/javase/tutorial/uiswing/components/combobox.html

The JList component displays a list of objects and allows the user to select one or more items.

5.1 Try this: Create the following example program:

	import javax.swing.*;

public class Items extends JFrame 
{
	JPanel pnl = new JPanel();
	
	//String Array
	String[] toppings = { "Pepperoni", "Mushroom","Ham","Tomato" } ;

	//4 JCheckBox objects to present each array item for selection
	JCheckBox chk1 = new JCheckBox( toppings[0] ) ;
	//Topping 1 (Mushrooms) selected as default
	JCheckBox chk2 = new JCheckBox( toppings[1], true) ; 
	JCheckBox chk3 = new JCheckBox( toppings[2] ) ;
	JCheckBox chk4 = new JCheckBox( toppings[3] ) ;
	
	//Second string array
	String[] styles = { "Deep Dish", "Stuffed Crust", "Thin & Crispy" } ;	
	
	// JComboBox object to present each item in the second array
	JComboBox box1 = new JComboBox( styles ) ;

	//JList object to present each item in the first array
	JList lst1 = new JList( toppings ) ;

	public Items()
	{
		super( "Window" );
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);

		pnl.add( chk1 ) ;
		pnl.add( chk2 ) ;
		pnl.add( chk3 ) ;
		pnl.add( chk4 ) ;
		
		box1.setSelectedIndex(0);
		pnl.add( box1 ) ;
		
		pnl.add( lst1 ) ;

		setVisible( true );
	}

	public static void main ( String[] args )
	{
		Items gui = new Items();
	} 
}



Output should be the following:
[image: ]

5.2 Try this: Create a new program that allows the user to select different burgers and toppings:

1. Use a JComboBox box to select between a beef burger, chicken burger or vegetarian burger
2. Use a JList to have tick box selections for lettuce, tomato, cheese and gherkins



6. Radio buttons

The swing JRadioButton class creates a radio button component that can be added to a graphical interface. This can be used to allow the user to select an item from a group of radio buttons.

There are lots more components available in the javax.swing package:

http://docs.oracle.com/javase/7/docs/api/javax/swing/package-summary.html

Take a look at the JSlider(creates a sliding bar with a minimum and maximum value), JProgressBar(Used to show progress of a task) and JMenuBar(Creates drop down menus) in Oracles online documentation.

6.1 Try this: Create the following example program:

	import javax.swing.*;

public class Radios extends JFrame 
{
	JPanel pnl = new JPanel();
	
	//Three JRadioButtons with "Cider selected as default"
	JRadioButton rad1 = new JRadioButton( "Cider", true ) ;
	JRadioButton rad2 = new JRadioButton( "Lager" ) ;
	JRadioButton rad3 = new JRadioButton( "Bitter" ) ;

	ButtonGroup wines = new ButtonGroup() ;	

	public Radios()
	{
		super( "Window" );
		setSize( 650, 350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);

		wines.add( rad1 ) ;
		wines.add( rad2 ) ;
		wines.add( rad3 ) ;

		pnl.add( rad1 ) ;
		pnl.add( rad2 ) ;
		pnl.add( rad3 ) ;

		setVisible( true );
	}

	public static void main ( String[] args )
	{
		Radios gui = new Radios();
	} 
}




You should see the following:

[image: ]
6.2 Try this: Add a JLabel at the top of the window saying: “Please select a drink”(See section 3). Add options for “Cola” and “Orange Juice”.
7. Appearance
The java.awt package(Adstract Window Toolkit) contains "Painting" classes that can be used to colour interface components. These can be made available to your program by including the initial statement import java.awt.*;.
7.1 Try this: Create the following example program to show some example usage:
	import javax.swing.* ;
//Import the functionality of all classes within java.awt package
import java.awt.* ; 

class Custom extends JFrame
{
	JPanel pnl = new JPanel();

	JLabel lbl1 = new JLabel( "Custom Background" ) ;
	JLabel lbl2 = new JLabel( "Custom Foreground" ) ;
	JLabel lbl3 = new JLabel( "Custom Font" ) ;

	// Create a colour object using Red, Green, Blue
	Color customColor = new Color( 255, 0, 0 ) ;
	//Font object set to PLAIN instead of BOLD or ITALIC and size 32
	Font customFont = new Font("Serif", Font.PLAIN, 32 );
	
	public Custom()
	{
		super( "Window" );
		setSize( 650,350 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);

		// Statements to colour Jlabel (lbl1) background using a custom colour background
		lbl1.setOpaque( true ) ;		
		lbl1.setBackground( Color.YELLOW ) ;
		
		// Statement to colour lbl2 Foreground using a custom colour
		lbl2.setForeground( customColor ) ;
		
		//Statement to use a custom font with plain text.
		lbl3.setFont( customFont ) ;

		pnl.add(lbl1);
		pnl.add(lbl2);
		pnl.add(lbl3);

		setVisible( true );
	}
	

	public static void main( String[] args ) 
	{
		Custom gui = new Custom() ;
	}	
}



You should see the following:
[image: ]
7.2 Try this: Change:
1. The custom colour(Color) to green editing the RGB values. 
2. [bookmark: _GoBack]Change the custom font to Arial, bold and size 48
3. Change the Custom Background to Blue.

8. Handling Button Events
A user can interact with a program that provides a graphical user interface (GUI) by performing actions with a mouse, keyboard or other interface. These actions cause "events" to occur in the interface and making a program respond to them is known as "event-handling".
For a program to recognise user events it needs to have one or more EventListener interfaces added from the java.awt.event package. 
The EventListener ActionListener recognises action events that occur when a push button is pushed or released. Essentially ActionListener can be used whenever an action is performed by the user. 
When the ActionListener is invoked (By user interaction with a menu item, text field etc) an actionPerformed method is triggered with the conditionals and statements run within.
To write an Action Listener we do the following:
1. Declare an event handler class and specify that the class either implements an ActionListener interface or extends a class that implements an ActionListener interface. For example:
public class MyClass implements ActionListener { 
2. Register an instance of the event handler class as a listener on one or more components. For example:
someComponent.addActionListener(instanceOfMyClass);
3. Include code that implements the methods in listener interface. For example:
public void actionPerformed(ActionEvent e) { 
	...//code that reacts to the action... 
}

Note the getActionCommand() method of ActionEvent class used in the example program below. This gives you a String representation of the action command. The value is component specific; for a JButton you have the option to set the value with setActionCommand(String command) but for a JTextField if you don't set this, it will automatically give you the value of the text field.

8.1 Try this: Create the below example program:
	
import javax.swing.* ;
import java.awt.event.* ;

//Class declaration including an ActionListener interface
class Actions extends JFrame implements ActionListener
{
	JPanel pnl = new JPanel() ;

	//Two push buttons and a text field
	JButton btn1 = new JButton( "Button 1" ) ;
	JButton btn2 = new JButton( "Button 2" ) ;
	JTextArea txtArea = new JTextArea( 5 , 38 ) ;

	//Constructor
	public Actions()
	{
		super("Swing Window");
		setSize( 500,200 );
		setDefaultCloseOperation( EXIT_ON_CLOSE );
		add(pnl);

		//Add the buttons and text area to JPanel
		pnl.add( btn1 ) ;
		pnl.add( btn2 ) ;
		pnl.add( txtArea ) ;
		
		//Set initial state of two components
		btn2.setEnabled( false ) ;
		txtArea.setText( "Button 2 is Disabled" ) ;

		//Generate ActionEvent event when clicked
		btn1.addActionListener(this);
		btn2.addActionListener(this);
		
		setVisible( true );
	}

	/* Event-handler method for the ActionListener interface. Display text 
	 * of which button has been clicked
	*/
	public void actionPerformed( ActionEvent event )
	{
		txtArea.setText( event.getActionCommand() + " Clicked and Disabled" ) ;
		
		// If statements which disable or enable the buttons. getSource() method references the object on which the Event initially occurred.

		if( event.getSource() == btn1) 
		{
			btn2.setEnabled( true ); 
			btn1.setEnabled( false ) ;
		}		
		
		if( event.getSource() == btn2)
		{
			btn1.setEnabled( true );
			btn2.setEnabled( false ) ;
		}	
	}

	public static void main( String[] args )
	{
		
		Actions gui = new Actions();
	}
}




You should see the following:

[image: ]
8.2 Try this: Add a third button called “Button 3” like the previous buttons have it disable itself, enable other buttons and display the correct text in the text field when clicked. Update Button 1 and 2 so they enable button 3 when clicked. 


9. Using JOptionPane to get user input
JOptionPane is part of the javax.swing package we can import. This allows us to create a pop up dialog input box to request data from the program user.
The below table shows the different methods you can use with JOptionPane and what they do.
	Method Name
	Description

	showConfirmDialog
	Asks a confirming question, like yes/no/cancel.

	showInputDialog
	Prompt for some input.

	showMessageDialog
	Tell the user about something that has happened.

	showOptionDialog
	The Grand Unification of the above three.



More information on creating dialog boxes are available here:
https://docs.oracle.com/javase/tutorial/uiswing/components/dialog.html
9.1 Try this: Create the following example program which shows the syntax for creating Input Dialog boxes and a message dialog box:
	[image: ]



Note this line in the example code above: int input = Integer.parseInt(inputString);
This takes a string variable and creates an integer based on its value.


Your output should be:
[image: ]
After user entering data:
[image: ]
9.2 Try this: Using the code example above and JOptionPane create a program that does the following:
1. Ask for a number
2. Display that number
3. Ask for another number
4. Display that number
5. Add the number together
6. Display the value of the completed sum


10. Using JTextField to gather and display user input in JLABEL
A JLabel object can display either text, an image, or both. You can specify where in the label's display area the label's contents are aligned by setting the vertical and horizontal alignment. By default, labels are vertically cantered in their display area. Text-only labels are leading edge aligned, by default; image-only labels are horizontally cantered, by default.
JTextField is a lightweight component that allows the editing of a single line of text.
More information on text fields is available here:
https://docs.oracle.com/javase/tutorial/uiswing/components/textfield.html
We can combine the two to take user entered data in a text field and output that information into a label within a window.
10.1 Try this: Look at the example program on the next page to demonstrate this:
Note: 
1. The imports could be shortened to: import java.awt.*; & javax.swing.*; although the code would be less efficient importing mre packages then necessary.
2. String input = textField.getText(); This is used instead of a scanner to get user input when working with swing GUI objects.
3. FlowLayout() which constructs a new FlowLayout object with a cantered alignment and horizontal and vertical gaps with the default size of 5 pixels. Essentially formatting the layout of our textfield, button and label. More info here: https://docs.oracle.com/javase/tutorial/uiswing/layout/flow.html


10.2 Try this: Create the example program:
	[image: ]






Your output should be:
[image: ]
10.3 Try this: Add a second JTextField, JButton and JLabel. As with the original have the label output the text fields content when the button is pressed.
10.4 Try this: Combine the user entered data from both JTextFields in one string. Have a third button that says “Combine” which outputs to a third JLabel the combined String.

11. Timers
The Timer component is very useful when you want to schedule some tasks in your application. In our case we are going to use this component to fire up an ActionListener that prints the value of a counter.

In short, to use the Timer component you have to:
· Import package javax.swing.Timer;
· Create an ActionListener and override the actionPerformed method. Inside that method we are going to increase the value of our counter.
· Create a new Timer and set up the interval time. Use Timer.start() method to fire up the Timer. From now on the actionPerformed method will fire up with the time intervals you set up in the Timer constructor.

The syntax for this is below:
  int delay = 1000; //milliseconds
  ActionListener taskPerformer = new ActionListener() {
      public void actionPerformed(ActionEvent evt) {
          //...Perform a task...
      }
  };
  new Timer(delay, taskPerformer).start();

11.1 Try this: Create the example program below which shows a use for timers:
	import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.JFrame;
import javax.swing.Timer;

public class Counter {

    private static int cnt;

    public static void main(String args[]) {

  new JFrame().setVisible(true);

  ActionListener actListner = new ActionListener() {

@Override //overriding the method of a parent class 

public void actionPerformed(ActionEvent event) {

    cnt += 1;

    System.out.println("Counter = "+cnt);

}

  };

  Timer timer = new Timer(500, actListner);

  timer.start();
    }
}



Your output should look similar to this:
[image: ]
11.2 Try this: This line of code: Timer timer = new Timer(500, actListner); creates a Timer object with a delay of 500 milliseconds. Change the delay to 1000, run the code. Then change it to 2000, run the code. What happens?
11.3 Try this: Similarly change this statement assign value to 2: cnt += 1; What happens?
11.4 Try this: Delete the static keyword from this statement: private static int cnt;
What happens? This is because we have declared this variable as part of a class. We do not create an object of this class, so the variable must be declared static to be used.
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