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Appendix A

Java Libraries

This appendix describes selected classes and methods from the Java libraries. It is intended for use as reference and for browsing.

All Java programs use some library classes to accomplish their task. Java itself is a small language and the libraries provide most of the functionality that is needed. Java provides a host of methods that are grouped into classes and in turn organized into several libraries (packages) listed below.

The classes listed here are all the classes used within the book. They are more than sufficient to enable a huge variety of programs to be written.

We list the classes in alphabetical order, except for classes that start with the letter J (where they are listed in alphabetical order without the J).
For each method in the libraries, we give the full heading. For example

public void drawLine(int x1, int y1, int x2, int y2)
so that all the information on how to use them is available. Inspection of the full heading allows us to see what parameters are needed (or empty brackets if there are none) and what return value is returned (or void if no value is returned).

Here is a commentary on the libraries (remembering that a field is either a variable or a method):

· Nearly all the available fields of the libraries are methods - there are very few variables. This reflects the design principle of data hiding whereby access to variables is usually via method calling.

· All the fields are labelled public, because it is only public items that can be used. 

· Fields labelled static belong to a class as a whole and not to individual objects instantiated from the class. The notation for using them is
ClassName.methodName();

For example:

Integer.toString(integer);

· Constructor methods such as JTextField and JLabel have no return type.

import

The import statement is a way of allowing the programmer to abbreviate the name of a method, rather give its full package name. For each class we explain which import statement, if any, is required to use the class in a convenient way. The java.lang package is automatically imported into every Java program, because it provides vital methods which are used by nearly every Java program. 

ArrayList

A data structure that allows items to be added and removed. The structure expands and contracts accordingly.

import java.util.ArrayList;

	public ArrayList()
	Creates a new  array list

	public void add(int index, Object item)
	Inserts the specified item at the specified position.

Shifts the item currently at that position and any subsequent items (adds 1 to their index values).

	public boolean add(Object item)
	Appends the specified item to the end of the array list.

Returns true

	public void clear()
	Removes all the items from the array list

	public boolean contains(Object item)
	Returns true if the object is in the array list

	public Object get(int index)
	Returns the element at the specified position

	public void remove(int index)
	Removes the element at the specified position

	public Object set(int index, Object item)
	Replaces the item at the specified position with the specified item.

Returns the object previously at this position.

	public int size()
	Returns the number of elements in the array list


BorderLayout

Most of the programs in this book use flow layout to build up a user-interface.  In this approach, components are added to the screen in a left to right order.  If a row of components is unfilled, components are centred.

However, there are other approaches.  Consider a typical word-processor or drawing package:  there is a large central work area, with components (buttons etc.) across the top and/or down the side.  When the user widens the window, the central space expands but the space allocated to the buttons remains fixed.  We can create this in Java by using border layout.  Here is some code which creates a border layout, with a large drawing area and two buttons.  Note that we have set the layout of the window to BorderLayout.

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new BorderLayout());

        buttonPanel = new JPanel();

        drawingPanel = new JPanel();

        drawingPanel.setBackground(Color.white);

        button1 = new JButton("button1");

        buttonPanel.add(button1);

        button1.addActionListener(this);

        button2 = new JButton("button2");

        buttonPanel.add(button2);

        button2.addActionListener(this);

        window.add("South", buttonPanel);

        window.add("Center", drawingPanel);

    }

Border layout operates as follows.

The window is regarded as being composed of five areas: a central area, and strips at each edge.  When we call the add method for a border layout, we specify the area with a string:  "North", "South", "East", "West", "Center".

Each area can have one item added to it.  In order to add the two buttons, we create a panel (named buttonPanel here).  We add each button to the panel, then we add the panel to an edge of the window ("South" here).  Then we add the drawing panel to the centre.  If required, we can add items at every edge of the window.

If you look carefully at the code, you will see that we have not specified a size for the drawing panel - so how large is it?  The answer is that the standard-sized buttons are added at the edge, then the central area expands to fill up the rest of the space.  Moreover, this layout is recalculated if the user re-sizes the window.  Figure 1 shows two screenshots of the above layout, which have been re-sized.
Border layout involves more thought, but is good in some situations.
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Figure 1. Border layout (showing two window sizes)

Button

A GUI button. Clicking on the button creates an event.

import javax.swing.JButton; or import javax.swing.*

	public JButton(String label)
	Creates a button with the label

	public void addActionListener(Object object)
	registers the object to handle the event (usually this)

	public void setFont(Font f)
	sets the font type and size. Example:

button.setFont(new Font(null, Font.BOLD, 60));

For the Font constructor, the second parameter is the style. Options are Font.BOLD, Font.ITALIC, Font.PLAIN.
The third parameter is the font size.


Sample program:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class ButtonDemo extends JFrame implements ActionListener {

    private JButton button;

    private JTextField textField;

    public static void main(String[] args) {

        ButtonDemo frame = new ButtonDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        button = new JButton("Press me");

        window.add(button);

        button.addActionListener(this);

        textField = new JTextField(10);

        window.add(textField);

    }

    public void actionPerformed(ActionEvent event) {

        textField.setText("button clicked");

    }

}
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Figure 2. A button and a text field

Calendar

import java.util.Calendar;

	public static Calendar getInstance()
	Returns an instance of class Calendar

	public int get(Calendar.DAY_OF_MONTH)
	Returns the day of the month

	public int get(Calendar.DAY_OF_WEEK)
	Returns the day of the week.

0 is Sunday

	public int get(Calendar.DAY_OF_YEAR)
	Returns the day of the year

	public int get(Calendar.HOUR_OF_DAY)
	Returns the hour of the day, between 0 and 23, in the 24 hour clock system.

0 is midnight

	public int get(Calendar.MINUTE)
	Returns the number of minutes past the hour

	public int get(Calendar.MONTH)
	Returns the month.

0 is January

	public int get(Calendar.SECOND)
	Returns the number of seconds past the minute

	public int get(Calendar.MILLISECOND)
	Returns the number of milliseconds past the second

	public int get(Calendar.YEAR)
	Returns the year


See also currentTimeMillis in class java.lang.System
Sample code:

Calendar calendar = Calendar.getInstance();

int hour = calendar.get(Calendar.HOUR_OF_DAY);

textField.setText("hour is " + hour);
Date

import java.util.Date;

	public Date()
	constructor

	public String toString()
	Returns a string with the date and time


Check Box

A check box is a GUI component, added to a frame, just like a button. When the user checks a box, an event is created and handled using the itemStateChanged method.

import javax.swing.JCheckBox; or import javax.swing.*

	public JCheckBox(String s)
	create a check box with the label s

	public boolean isSelected()
	returns true if the box is selected


Sample program:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class CheckBoxDemo extends JFrame implements ItemListener {

    private JCheckBox cola, burger, fries;

    private JTextArea textArea;

    public static void main(String[] args) {

        CheckBoxDemo frame = new CheckBoxDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        cola = new JCheckBox("cola");

        window.add(cola);

        cola.addItemListener(this);

        burger = new JCheckBox("burger");

        window.add(burger);

        burger.addItemListener(this);

        fries = new JCheckBox("fries");

        window.add(fries);

        fries.addItemListener(this);

        textArea = new JTextArea(5,3);

        window.add(textArea);

    }

    public void itemStateChanged(ItemEvent event) {

        String newLine = "\n";

        textArea.setText("");

        if (cola.isSelected()) {

            textArea.append("cola selected" + newLine);

        }

        if (burger.isSelected()) {

            textArea.append("burger selected" + newLine);

        }

        if (fries.isSelected()) {

            textArea.append("fries selected" + newLine);

        }

    }

}
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Figure 3. Check box
Combo Box

A combo box is a drop-down list of options, rather like a menu. The user can select one item (but only one). When the user clicks on an item an event is created. The event handler can determine the index number or the string that was clicked on. Index values start at zero.

	public JComboBox()
	create a new combo box

	public void addItem(Object object)
	add a new item after the current values to the combo box

	public void addActionListener(Object object
	register the object to handle events

	public Object getSelectedItem()
	Returns the object selected

	public int getSelectedIndex()
	Returns the index of the object selected

Returns -1 if there is no selected item


Sample program:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class ComboDemo extends JFrame implements ActionListener {

    private JComboBox combo;

    private JTextField textField;

    public static void main(String[] args) {

        ComboDemo frame = new ComboDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        combo = new JComboBox();

        combo.addItem("red");

        combo.addItem("blue");

        combo.addItem("yellow");

        combo.addActionListener(this);

        window.add(combo);

        textField = new JTextField(15);

        window.add(textField);

    }

    public void actionPerformed(ActionEvent event) {

        int index = combo.getSelectedIndex();

        String item = (String) combo.getSelectedItem();

        textField.setText("item " + Integer.toString(index)

            + ", " + item + " selected");

    }

}
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Figure 4. Combo box

Container

A container is a component that can contain other GUI components. This needs:
import java.awt.*; or import java.awt.Container;
	public void add(Component c)
	Add a component to this container

	public void setLayout(LayoutManager m) 
	Sets the layout manager for this component.

See for example FlowLayout


In most of the programs in his book, a container is created from a frame object and used to hold GUI components such as buttons. Most programs in this book do this:

Container window = getContentPane();

window.setLayout(new FlowLayout());

window.add(button);

DataInputStream 

import java.io.DataInputStream; or import java.io.*;

	public DataInputStream(String name)
	Creates a new data input stream.

	public final String readline()
	Reads the next line of text from the data stream.


DecimalFormat

Provides formatting of numbers for display.

DecimalFormat is within the package java.text.DecimalFormat and so the following import statement is needed at the head of a program that uses it:

import java.text.DecimalFormat;

	public DecimalFormat(String pattern)
	Constructor. Creates a DecimalFormat object that will use pattern.

	public String format(double d)
	Converts the double into the equivalent string according to the pattern

	public String format(int i)
	Converts the int into the equivalent string according to the pattern


The following table summarizes the formatting characters that can be used to make up patterns:

	character
	means

	#
	insert a digit if there is one

	0
	always insert a digit

	,
	insert a comma

	.
	insert a decimal point

	E
	insert E following by the power of 10

	$
	insert a dollar sign


Example:

double d = 12.34;

DecimalFormat formatter = new DecimalFormat(“###.##”);

textField.setText(formatter.format(d));

Double

This is in java.lang. No import required.

	public static String parseDouble(String s)
	Converts a string into a double. A NumberFormatException is created if the string does not contain valid characters

	public static String toString(double d)
	Converts the double into the equivalent string


Sample code:

double d = Double.parseDouble("0.123");

String s = Double.toString(d);

FileDialog

import java.awt.FileDialog; or import java.awt.*;
	public FileDialog(Frame parent, String title, int mode)
	Creates a file dialogue window. The parent is the frame that creates the window. The title is the title of the window. The mode is either FileDialog.LOAD or FileDialog.SAVE

	public String getFile()
	Returns the name of the file that has been selected, or null if none has been selected.


 File

import java.io.File;

	public File(String name)
	Creates an instance of class File, with the full file name given as the parameter.

	public boolean exists()
	Returns true if the file specified by the object exists, or false otherwise.

	public String getAbsolutePath()
	Returns the full path name of the file specified by this object.

	public String getName()
	Returns the full name of the file or directory

	public String getParent()
	Returns the full path name of this object's parent

	public boolean isDirectory()
	Returns true if this file exists and it is a directory, or false otherwise.

	public long length()
	Returns the length of the file in bytes or zero if the file does not exist.

	public String[] list()
	Returns an array of file names in the directory specified by the file object.

	public final static String separator
	This data field holds the value of the path separator character, which is specific to the particular operating system.


FileInputStream

import java.io.FileInputStream; or import java.io.*;

	public FileInputStream(String name)
	Creates an input file stream from a file with the specified name.

	public void close()
	Closes the stream.


See also class java.io.DataInputStream

FileOutputStream

import java.io.FileOutputStream; or import java.io.*;

	public FileOutputStream(String name)
	Creates an output file stream from a file with the specified name. 


See also java.io.PrintStream
FlowLayout

Java offers several ways of positioning components on the screen.  The simplest involves using the FlowLayout approach, as it appears in the majority of the programs in this book. Here is the familiar code we use.  In this example, we add a panel for drawing, and two buttons:

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout());

        panel = new JPanel();

        panel.setPreferredSize(new Dimension(300, 200));

        panel.setBackground(Color.white);

        window.add(panel);

        button1 = new JButton("button1");

        window.add(button1);

        button1.addActionListener(this);

        button2 = new JButton("button2");

        window.add(button2);

        button2.addActionListener(this);

   }

We create a container named window, then set its layout style to flow layout.  From then on, items that we add are placed left to right, until a row is full. Then, a new row is begun underneath. If a row of components is unfilled, the components are centred.

If you experiment with re-sizing the frame of any of our graphics programs, you will see that the layout is modified, depending on the width of the frame. The flow layout approach is simple to use, but has drawbacks.  For example, we might want the graphics panel to increase in size as we increase the size of the frame, but flow layout does not provide this.  Consult the BorderLayout section in this appendix for details of an alternative approach.

Frame

A frame is a top-level window with a title and a border. It is used as the basis for windowing in nearly all the programs presented in this book.
import javax.swing.JFrame; or import javax.swing.*;

	public Container getContentPane()
	Returns the container object for this frame, for use as a container for GUI components.

See class Container.

	public void setSize(int width, int height)
	Resizes the frame so that it has width width and height height. 

	public void show()
	Displays the frame


Graphics

import java.awt.Graphics; or import java.awt.*;

This group of methods provides facilities for displaying simple graphical objects, normally in a panel.

An object is drawn in the current colour, which can be changed using method setColor. The available colours are: black, blue, cyan, darkGray, gray, green, lightGray, magenta, orange, pink, red, white, yellow. For example, to change the colour to red, call:

setColor(Color.red);

Co-ordinates of objects are expressed as x and y pixel co-ordinates:

x is measured across the screen from the left.

y is measured down the screen, with 0 at the top.

Many of the graphical objects are considered to be drawn inside an invisible (containing) rectangle whose top left pixel co-ordinates are x, y. The height and width of the rectangle, measured in pixels, are the two other parameters.

	public void draw3DRect(int x, int y, int width, int height, boolean raised)
	Draws a highlighted 3-D rectangle.

If raised is true, the rectangle appears raised

	public void drawArc(int x, int y, int width, int height, int startAngle, int arcAngle)
	Draws a circular or elliptical arc.

The arc is drawn from startAngle to startAngle + arcAngle.
Angles are measured in degrees.

An angle of 0 is the 3 o’clock position.

A positive arcAngle means counter-clockwise.

	public void drawLine(int x1, int y1, int x2, int y2)
	Draws a line from co-ordinates x1, y1 to x2, y2

	public void drawOval(int x, int y, int width, int height)
	Draws an ellipse or a circle (if width and height are the same)

	public void drawPolygon( int xPoints[], int yPoints[], int nPoints)
	Draws a closed polygon using the pairs of co-ordinates in the two arrays.

A line is drawn from the first point to the last point.

	public void drawRect(int x, int y, int width, int height)
	Draws a rectangle using the current colour

	public void drawRoundRect(int x, int y, int width, int height, int arcWidth, int arcHeight)
	Draws a rectangle with rounded corners in the current colour.

arcWidth is the horizontal diameter of the arc at the 4 corners, and arcHeight is the vertical diameter

	public void drawString(String s, int x, int y)
	Draws a string. The baseline of the first character is at co-ordinate x, y. The characters are in the current font and current colour.

	public void fillArc(int x, int y, int width, int height, int startAngle, int arcAngle)
	Draws a pie shape using the current colour.

See drawArc for the meanings of the parameters

	public void fillOval(int x, int y, int width, int height)
	Draws a filled ellipse or circle.

	public void fillPolygon(int xPoints[], int yPoints[], int nPoints)
	Fills a polygon with the current colour.

See drawPolygon for the meaning of the parameters

	public void fillRect(int x, int y, int width, int height)
	Fills the rectangle with the current colour

	public void fillRoundRect(int x, int y, int width, int height, int arcWidth, int arcHeight)
	Fills a rounded rectangle with the current colour.

See drawRoundRect for the meaning of the parameters

	public void setColor(Color c)
	Sets the current color.

The available colours are listed at the top of this table.




Sample code follows. A complete program is given under the description of the JPanel class. Once a panel has been created, the method getGraphics must be called to obtain a Graphics object. Then the methods can be used.

        JPanel panel = new JPanel();

        Graphics paper = panel.getGraphics();

        paper.drawLine(0,0,100,120);

Integer

This is in package java.lang. No import required.

	public static int parseInt(String s)
	Converts a string of decimal digits into an int. The digits may be preceded by a minus sign. A NumberFormatException is created if the string does not contain valid characters

	public static String toString(int i)
	Converts the int into the equivalent string


Sample code:

int i = Integer.parseInt(s);

String s = Integer.toString(i);

Label

A GUI label, which is displayed with some fixed text.

import javax.swing.JLabel; or import javax.swing.*;

	public JLabel(String label)
	Creates a new label

	public void setFont(Font f)
	sets the font type and size. Example:

label.setFont(new Font(null, Font.BOLD, 60));

For the Font constructor, the second parameter is the style. Options are Font.BOLD, Font.ITALIC, Font.PLAIN.
The third parameter is the font size.


Sample code:

private JLabel label;

label = new JLabel("something");

List

A list is a list of text strings. The user can click on an item to select it and this causes an event. The program can determine the index of the item that was clicked on. (Index values start at zero.) The program can also determine what text was clicked on.

Behind a GUI list is a data structure called a list model, which contains the information to be displayed. The items are added to this structure.

	public JList(ListModel listmodel)
	Creates a new list from a list model

	public void addListSelectionListener(Object object)
	Registers an event handler object

	public int getSelectedIndex()
	Returns the index of the selected item

	public Object getSelectedValue()
	Returns the object selected


A sample program is given below. The list is added to a JScrollPane object, which means that scroll bars are displayed if the data is too big for the available display area.

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.event.*;

class ListDemo extends JFrame implements ListSelectionListener {

    private JList list;

    private DefaultListModel listModel;

    private JTextField textField;

    public static void main(String[] args) {

        ListDemo frame = new ListDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout());

        listModel = new DefaultListModel();

        listModel.addElement("Mike");

        listModel.addElement("Maggie");

        listModel.addElement("Matthew");

        listModel.addElement("Eleanor");

        list = new JList(listModel);

        list.setSelectionMode(ListSelectionModel.SINGLE_SELECTION);

        list.addListSelectionListener(this);

        window.add(new JScrollPane(list));

        textField = new JTextField(15);

        window.add(textField);

    }

    public void valueChanged(ListSelectionEvent event) {

        int  index = list.getSelectedIndex();

        String item = (String) list.getSelectedValue();

        textField.setText("item " + Integer.toString(index)

            + " - " + item + " selected");

    }

}
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Figure 5. A list

Math

This is in package java.lang. No import is required.

This class provides mathematical methods and two constants. 

All angles are expressed in radians.

	public final static double E
	value of e

	public final static double PI
	value of (

	public static int abs(int a)
	

	public static double abs(double a)
	

	public static double acos(double a)
	

	public static double asin(double a)
	

	public static double atan(double a)
	

	public static double ceil(double a)
	Returns the nearest integer (as a double) that is greater than or equal to a

	public static double cos(double a)
	

	public static double exp(double a)
	ea

	public static double floor(double a)
	Returns the nearest integer (as a double) that is less than or equal to a

	public static double log(double a)
	natural log, to base e

	public static int max(int a, int b)
	returns greater value

	public static double max(double a, double b)
	

	public static int min(int a, int b)
	returns lesser value

	public static double min(double a, double b)
	

	public static double pow(double a, double b)
	ab

	public static synchronized double random()
	Returns a pseudo-random number in the range 0.0 up to but not including 1.0

See also class java.util.Random

	public static double rint(double a)
	Returns the double value that is closest in value to a and is equal to an integer

	public static double sin(double a)
	sine(a)

	public static double sqrt(double a)
	square root of a

	public static double tan(double a)
	tan(a)


Sample code:

y = Math.sqrt(x);
Menu

This class supports menus.

A sample program follows. A JMenuBar is created. To this are added two JMenu objects. In turn JMenuItem items are added to these menus. The complete set of menus is added to the panel using setJMenuBar.

import javax.swing.*;

import java.awt.event.*;

import java.awt.*;

public class MenuDemo extends JFrame implements ActionListener {

    JMenuBar wholeMenuBar;

    JMenu fileMenu, editMenu;

    JMenuItem openItem, saveItem, copyItem, pasteItem;

    JButton quitButton;

    JTextField textField;

    public static void main(String args[]) {

        MenuDemo frame = new MenuDemo();

        frame.setSize(250, 200);

        frame.createGUI();

        frame.show();

    }

    public void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout());

        wholeMenuBar = new JMenuBar();

        setJMenuBar(wholeMenuBar);

        // file menu, with  open, save

        fileMenu = new JMenu("File");

        openItem = new JMenuItem("Open");

        fileMenu.add(openItem);

        openItem.addActionListener(this);

        saveItem = new JMenuItem("Save");

        fileMenu.add(saveItem);

        saveItem.addActionListener(this);

        wholeMenuBar.add(fileMenu);

        // edit menu, with  copy, paste

        editMenu = new JMenu("Edit");

        copyItem = new JMenuItem("Copy");

        editMenu.add(copyItem);

        copyItem.addActionListener(this);

        pasteItem = new JMenuItem("Paste");

        editMenu.add( pasteItem );

        pasteItem.addActionListener(this);

        wholeMenuBar.add(editMenu );

        quitButton = new JButton("Quit");

        window.add(quitButton);

        quitButton.addActionListener(this);

        textField = new JTextField(10);

        window.add(textField);

    }

    public void actionPerformed(ActionEvent e) {

        if (e.getSource() == openItem) {

            textField.setText("Open chosen");

        }

        if (e.getSource() == saveItem) {

            textField.setText("Save chosen");

        }

        if (e.getSource() == copyItem) {

            textField.setText("Copy chosen");

        }

        if (e.getSource() == pasteItem) {

            textField.setText("Paste chosen");

        }

        if(e.getSource() == quitButton) {

            System.exit(0);

        }

    }

}

[image: image19.png]e | Eu|
O pastecrosen |

Paste




Figure 6 A menu

Option Pane

An option pane is a box that a program can display with a message. An import is needed as follows:
import javax.swing.JOptionPane;

A useful call looks like this:

JOptionPane.showMessageDialog(null, "your message here");

which creates the display shown in figure 7.:
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Figure 7 An option pane used to ask the user to confirm an action
The program waits until the OK button is clicked. This is a call on a static method of class JOptionPane.

This component can also be used to obtain information from the user, as shown in this example:

String name = JOptionPane.showInputDialog("enter your name");

which creates the display shown in figure 8, inviting the user to type some input:

[image: image6.png]E enter your name

o] [coner





Figure 8. An option pane used to obtain data from the user

Panel

A drawing area. Simple graphical objects can be drawn in a panel using the methods within class Graphics.

import javax.swing.JPanel; or import javax.swing.*;

	public JPanel()
	Creates a new panel

	public Graphics getGraphics()
	Returns the graphics context

	public int getHeight()
	Returns the height of the panel in pixels

	public int getWidth()
	Returns the width of the panel in pixels

	public void setBackground(Color color)
	Sets the background color

	public void setPreferredSize(Dimension

preferredSize)


	Sets the preferred size. For example:

panel.setPreferredSize(new Dimension(300, 200)); 


Sample program:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class PanelDemo extends JFrame implements ActionListener {

    private JButton button;

    private JPanel panel;

    public static void main(String[] args) {

        PanelDemo frame = new PanelDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        panel = new JPanel();

        panel.setPreferredSize(new Dimension(100, 100));

        panel.setBackground(Color.white);

        window.add(panel);

        button = new JButton("Press me");

        window.add(button);

        button.addActionListener(this);

    }

    public void actionPerformed(ActionEvent event) {

        Graphics paper = panel.getGraphics();

        paper.drawLine(0,0,100,120);

    }

}
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Figure 9. A line drawn in a panel

Mouse Clicks

A program can handle mouse click events within a panel. Here is an example program that detects a mouse click, draws a small circle at the click and displays the x and y coordinates of the click. You must provide all the mouse event handling methods, even where you do not use them.

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class PanelWithMouseDemo extends JFrame implements MouseListener {

    private JPanel panel;

    private JTextField textField;

    public static void main(String[]  args) {

        PanelWithMouseDemo frame = new PanelWithMouseDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        panel = new JPanel();

        panel.setPreferredSize(new Dimension(100, 100));

        panel.setBackground(Color.white);

        window.add(panel);

        panel.addMouseListener(this);

        textField = new JTextField(10);

        window.add(textField);

    }

    public void mouseClicked(MouseEvent event) {

        int x = event.getX();

        int y = event.getY();

        Graphics paper = panel.getGraphics();

        paper.drawOval(x, y, 5, 5);

        textField.setText(" x = " + Integer.toString(x)

            + "    y = " + Integer.toString(y));

    }

    public void mouseReleased(MouseEvent event) {

    }

    public void mousePressed(MouseEvent event) {

    }

    public void mouseExited(MouseEvent event) {

    }

    public void mouseEntered(MouseEvent event) {

    }

}
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Figure 10. Handling mouse clicks in a panel

Mouse Moves

A program can handle mouse move events. Here is an example program that detects a mouse move, draws a line from the old position to the new position and displays the x and y coordinates of the mouse. You must provide both the mouse move event handling methods, even where you do not use them.

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class Scribbler extends JFrame implements MouseMotionListener {

    private JTextField textField;

    private JPanel panel;

    int oldX = 50, oldY = 50;

    public static void main(String[] args) {

        Scribbler frame = new Scribbler();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        panel = new JPanel();

        panel.setPreferredSize(new Dimension(100, 100));

        panel.setBackground(Color.white);

        window.add(panel);

        panel.addMouseMotionListener(this);

        textField = new JTextField(8);

        window.add(textField);

    }

    public void mouseDragged(MouseEvent event) {

        int newX = event.getX();

        int newY = event.getY();

        Graphics paper = panel.getGraphics();

        paper.drawLine(oldX, oldY, newX, newY);

        oldX = newX;

        oldY = newY;

        textField.setText("x = " + Integer.toString(event.getX())

            + " y = " + Integer.toString(event.getY()));

    }

    public void mouseMoved(MouseEvent event) {

        int newX = event.getX();

        int newY = event.getY();

        oldX = newX;

        oldY = newY;

    }

}
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Figure 11. Handling mouse move events in a panel

PrintStream 

import java.io.PrintStream; or import java,io*;

	public PrintStream(OutputStream out)
	Creates an instance of a print stream that sends its output to the output stream out.

	public void close()
	Closes the print stream.

	public void flush()
	Flushes this print stream. Any buffered output is written tot the stream.

	public void print(item)
	Print the item. The item can be a char, double, float, int, long, or String

	public void println(item)
	Print the item, followed by a new line character.


Radio Button

A group of radio buttons allow the user to select one (but only one) option from alternatives. This is similar to the pre-select buttons on early cars - you could only select one radio station.

When you create a radio button you give the caption as a parameter. The second parameter says whether it is initially selected, or not.

The radio buttons must be added to a ButtonGroup object (Not a JButtonGroup object) to ensure that only one is selected at any one time.

Changing a selection creates an event.

	public JRadioButton(String s, boolean selected)
	create a check box with the label s.

The boolean determines whether or not the button is initially selected.


Example program:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class JRadioButtonsDemo extends JFrame implements ItemListener {

    private JRadioButton red, yellow, blue;

    private ButtonGroup buttonGroup;  // note: no J

    private JTextField textField;

    public static void main(String[] args) {

        JRadioButtonsDemo frame = new JRadioButtonsDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        buttonGroup = new ButtonGroup();

        red = new JRadioButton("red", true);

        buttonGroup.add(red);

        window.add(red);

        red.addItemListener(this);

        yellow = new JRadioButton("yellow", false);

        buttonGroup.add(yellow);

        window.add(yellow);

        yellow.addItemListener(this);

        blue = new JRadioButton("blue", false);

        buttonGroup.add(blue);

        window.add(blue);

        blue.addItemListener(this);

        textField = new JTextField(8);

        window.add(textField);

    }

    public void itemStateChanged(ItemEvent event) {

        if (event.getSource() == red) {

            textField.setText("red selected");

        } 

        if (event.getSource() == yellow) {

            textField.setText("yellow selected");

        }   

        if (event.getSource() == blue) {

            textField.setText("blue selected");

        }      

    }

}
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Figure 12. Radio buttons

If you want to check the state of a radio button, without handling the event, you can:

if (red.isSelected()) etc

This is useful if, for example, you have a group of radio buttons and another (ordinary) button to initiate some action.

 Random

import java.util.Random;

These methods return what is apparently random numbers. In fact they are only pseudo-random, because one is calculated from the next. To ensure that they appear random, the first value is derived from a seed, which is normally based on the current time. (The milliseconds part of the current time always appears to be random.) To explicitly give the seed a value (when testing, for example) use setSeed.

See also method random in Java.lang.Math
.

	public nextDouble()
	Returns the next pseudo-random number, uniformly distributed from 0.0 to 0.999...

	public nextInt()
	Returns the next pseudo-random number, uniformly distributed in the range of int

	public nextInt(int n)
	Returns a random integer in the range 0 to (n-1)

	public void setSeed(long seed)
	sets the seed of the random number generator


Sample code:

Random random = new Random();

double d = random.nextDouble();

textField.setText("random is "+ Double.toString(d));

Slider

A slider GUI object that can be used to change values in a crude manner.

import javax.swing.JSlider; or import javax.swing.*;

	JSlider() 
	Creates a horizontal slider with the range 0 to 100 and an initial value of 50.

	JSlider(int min, int max, int value) 
	Creates a horizontal slider using the specified min, max and value.

	JSlider(int orientation, int min, int max, int value) 
	Creates a slider with the specified orientation and the specified minimum, maximum, and initial values.

The orientation is either JSlider.VERTICAL or JSlider.HORIZONTAL

	public int getValue()
	Returns the int value


Sample program, with slider that goes from 0 to 10:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.event.*;

class SliderDemo extends JFrame implements ChangeListener{

    private JSlider slider;

    private JTextField textField;

    public static void main(String[] args) {

        SliderDemo frame = new SliderDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        slider = new JSlider(JSlider.HORIZONTAL, 0, 10, 5);

        slider.addChangeListener(this);

        window.add(slider);

        textField = new JTextField(10);

        window.add(textField);

    }

    public void stateChanged(ChangeEvent e) {

        if (e.getSource() == slider) {

            textField.setText("slider moved to " + 

                slider.getValue());

        }

    }

}
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Figure 13. A slider and a text field
String

This is in package java.lang. No import is required because this package is automatically imported.

Note that the + operator can be used to concatenate (join) strings.

	public char charAt(int index)
	Returns the character at the specified position.

	public int compareTo(String string)
	Returns 0 if the strings are equal. Returns a negative value if the string object precedes the parameter.

Returns a positive value if the string object follows the parameter.

	public boolean endsWith(String substring)
	Returns true if a string ends with a particular substring

	public boolean equals(Object object)
	Returns true if the string has the same value as the parameter.

	public boolean equalsIgnoreCase(String string)
	Returns true if the string is the same as the parameter, ignoring cases.

	public int indexOf(String string, int index)
	Returns the index of the first location of the substring in the string, starting from the position of the second parameter. Returns -1 if the substring is not present.

	public int lastIndexOf(String string)
	Returns the index of the rightmost location of the substring in the string. Returns -1 if the substring is not present.

	public int length()
	Returns the length of the string

	public String replace(char oldChar, char newChar)
	Returns the string with all occurrences of oldChar replaced by newChar.

	public String substring(int startIndex, int endIndex)
	Returns a specified part of a string.  The first parameter is the starting position. The second parameter is the position 1 greater that the last character to be extracted. (Note the spelling.)

	public String toLowerCase()
	Returns the string converted to lower case

	public String toUpperCase()
	Returns the string converted to upper case

	public String trim()
	Returns the string, but with white space removed from both ends.   White space means space characters, new lines and tabs.

	public static String valueOf(param)
	Converts the parameter to a string. The parameter can be of type Object, char[], boolean, char, int, long, float, double.


See also class java.util.StringTokenizer.
The tab string is "\t".

The new line string is "\n".

String Tokenizer

import java.util.StringTokenizer;

	public StringTokenizer(String s, String delim)
	Constructs a string tokenizer for the string s. The characters in the parameter delim are the delimiters for separating tokens.

	public boolean hasMoreTokens()
	Returns true if there are more tokens in the string, or false otherwise.

	public String nextToken()
	Returns the next token from this string tokenizer


System

This is in package java.lang. No import is required because this package is automatically imported.

This contains some miscellaneous, but useful, methods and also three convenient streams.

	public static long currentTimeMillis()
	Gets the current time in milliseconds.

A millisecond is 1/1000 second.

The time is measured from midnight 1 January 1970 UTC

	public static PrintStream err
	The standard error stream. This stream is already open and ready to accept output data. By convention, this stream is used to display error messages that should come to the immediate attention of the user.

	public static InputStream in
	The standard input stream. This stream is already open and ready to supply input data. Typically this is keyboard input.

	public static PrintStream out
	The standard output stream. This stream is already open and ready to accept output data.

	public static void exit(int status)
	Terminates the application and closes the window. The status should be 0 for a normal exit.


Text Area

A GUI component that holds lines of text - usually for display.

import javax.swing.JTextArea; or import javax.swing.*;

	public JTextArea(int height, int width)
	Creates a new text area of size height and width, measures in characters.

Note that these are the opposite way round to the parameters in all other calls in the library that use width and height.

	public void append(String s)
	Appends the string s to the end of the current text.

	public String getText()
	Returns the complete text in the text area

	public void insert(String s, int pos)
	Inserts the string s at the position pos.

	public void replaceRange(String s, int start, int end)
	Replaces the text from start to (end - 1) with the string s.

	public void setTabSize(int size)
	sets the tab size to size

	public void setText(String s)
	places the string s in the text area


Sample program to display some text with tabs and new lines:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class TextAreaDemo extends JFrame implements ActionListener {

    private JButton button;

    private JTextArea textArea;

    public static void main(String[] args) {

        TextAreaDemo frame = new TextAreaDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        button = new JButton("Press me");

        window.add(button);

        button.addActionListener(this);

        textArea = new JTextArea(10, 10);

        window.add(textArea);

    }

    public void actionPerformed(ActionEvent event) {

        String newLine = "\n";

        String tab = "\t";

        textArea.setTabSize(4);

        textArea.setText(tab + "hello" + newLine);

        textArea.append(tab + "java");

    }

}
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Figure 14 A text area
Scroll bars

If you know how much space you need, you can create a text area of an appropriate size. If you have a lot of information to display or if you do not know how much information there will be, it is a good idea to use scroll bars alongside the text area.

The code to do this is:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class ScrollingTextArea extends JFrame implements ActionListener {

    private JButton button;

    private JTextArea textArea;

    public static void main(String[] args) {

        ScrollingTextArea frame = new ScrollingTextArea();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        button = new JButton("display");

        window.add(button);

        button.addActionListener(this);

        textArea = new JTextArea(10, 10);

        JScrollPane scrollPane = new JScrollPane(textArea);

        window.add(scrollPane);

    }

    public void actionPerformed(ActionEvent event) {

        String newLine = "\n";

        textArea.setText("");

        for (int count = 0; count < 100; count++) {

            textArea.append("line " + count + newLine);

        }

    }

}

Scroll bars appear on the right and at the bottom of the text area, as necessary. In this example, a scroll bar is only needed to scroll up and down.
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Figure 15 A text area with a scroll bar
 Text Field

A GUI component that holds a line of text - either for display or input.

import javax.swing.JTextField; or import javax.swing.*;

	public JTextField(int width)
	Creates a new text field, width characters wide.

	public JTextField(String s, int width)
	Creates a new text field with initial text.

	public String getText()
	Returns the text that is in the field

	public void setEditable(boolean b)
	If b is true, the field is editable - the user can change the value in the text field. This is the default setting.
If b is false, the user cannot change the value in the text field.
This can be useful for displaying data.

	public void setFont(Font f)
	sets the font type and size. Example:

textField.setFont(new Font(null, Font.BOLD, 60));

For the Font constructor, the second parameter is the style. Options are Font.BOLD, Font.ITALIC, Font.PLAIN.
The third parameter is the font size.

	public void setText(String s)
	places the string s in the text field


Sample program, which copies what is in one field to the other when you click on the button:

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class TextFieldDemo extends JFrame implements ActionListener {

    private JButton button;

    private JTextField input, output;

    public static void main(String[] args) {

        TextFieldDemo frame = new TextFieldDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        input = new JTextField(8);

        window.add(input);

        button = new JButton("press");

        window.add(button);

        button.addActionListener(this);

        output = new JTextField(8);

        window.add(output);

    }

    public void actionPerformed(ActionEvent event) {

        String text;

        text = input.getText();

        output.setText(text);

    }

}
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Figure 16 Text fields
Thread

This is in package java.lang. No import is required.

This class provides the methods for multithreading.

	public boolean isAlive()
	Returns true if the thread is running or blocked, false the thread is new or dead.

	public final join()
	Wait until the named thread has terminated

	public void run()
	Overridden by a thread. This method constitutes the code of a thread that is initiated by the start method.

	public static void sleep(int m)
	The thread is suspended for m milliseconds.

There is no guarantee that the thread will be woken up after exactly the required number of milliseconds.

This method must provide an exception handler for an InterruptedException.

	public void start()
	Initiates the running of a thread. An object can only be started once. It needs to be re-created using new if it needs to be started again.

	public void yield()
	Suspends this thread temporarily and allows some other thread some processor time.


Timer

A timer is an object that delivers events regularly at preset intervals. It can be used to control animations.
	public Timer(int delay, ActionListener listener)
	Creates a timer that will notify its listener every delay milliseconds.
A millisecond is 1/000 seconds

	public void setDelay(int delay)
	Sets the timer's delay, in milliseconds

	public void start()
	Starts the timer. It will start to create events.

	public void stop()
	Stops the timer. It will no longer create events


A sample program follows. It displays an option pane at 10 second intervals. This class is within the javax.swing package. Do not include the import:

import java.util.*;

because you will gain access to another Timer class and there will be a clash.

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

class TimerDemo extends JFrame implements ActionListener {

    Timer timer;

    public static void main(String[] args) {

        TimerDemo frame = new TimerDemo();

        frame.setSize(400,300);

        frame.createGUI();

        frame.show();

    }

    private void createGUI() {

        setDefaultCloseOperation(EXIT_ON_CLOSE);

        Container window = getContentPane();

        window.setLayout(new FlowLayout() );

        timer = new Timer(10000, this);

        timer.start();

    }

    public void actionPerformed(ActionEvent event) {

        JOptionPane.showMessageDialog(null, "tick");

    }

}

To do
	check class System for deletions (see also below)
	done

	Also the file handling classes
	done

	Also the string methods
	done

	do we need getTimeInMill etc?
	


53
1
The libraries


