Worksheet for Friday’s class:
Below you will find the code for a program to encode and decode text using the substitution method as discussed in class. The program looks a little more complicated than usual, since it includes a (relatively) nice graphical user interface. Try to look through the code to identify things that seem familiar. Try to figure out how the program works, but don’t spend too much time on that, especially if things do not seem to make sense.
You might realize that the actual work of encoding and decoding text is supposed to be done by the ‘code’ method near the top of the source code. That, actually, is not good, because that method, as currently written, does not actually encode anything, it simply returns the input text unchanged! That’s where you come in!

1. Create a new class in BlueJ named Substituter

2. Copy the source code below and paste it into the Substituter class, replacing any old code

3. Compile and run the program
The program should compile without problems and work in principle, but it does not actually encode or decode any text because of the incorrectly written ‘code’ method.
1. Quit the program and return to the Editor window for the class in BlueJ

2. Locate the  static String code(String text, String lock, String key) method
3. Implement that method to encode ‘text’ as discussed in class and outlined in the comments just above the method.
If you need to add any new methods, such as a method to find the position of a character in a string, simply add it just before the ‘code’ method. When your are dove, recompile and test your new program. It should work properly now and you can even copy and paste text to encode/decode using as usual CTRL-V and CTRL-C.
You do not need to turn in your working program, but we will briefly discuss it in class on Monday. Thanks, I hope you enjoy working on this particular project – see you in class on Monday!
import java.awt.Font;
import java.awt.FlowLayout;
import java.awt.GridLayout;
import java.awt.BorderLayout;
import javax.swing.*;
import javax.swing.border.*;
import java.awt.event.*;
/*
 * This class lets a user encode and decode some text using the
 * substitution method.
 * 
 * @author Bert Wachsmuth
 * @version 10/19/2007
 */
public class Substituter extends JFrame implements ActionListener
{
    // some fields
    private static final int ENCODE = 1;
    private static final int DECODE = 2;
    private static final Font MONO_FONT = new Font("Monospaced", Font.PLAIN, 12);
    // default lock and key for substitution method
    private String lock = "ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz ";
    private String key  = "zyxwvutsrqponmlkjihgfedcba ZYXWVUTSRQPONMLKJIHGFEDCBA";
    // fields for user interface (UI)
    private JTextField keyField = new JTextField(key);
    private JTextField lockField = new JTextField(lock);
    private JTextArea plainText = new JTextArea(7, 50);
    private JTextArea codedText = new JTextArea(7, 50);
    private JButton encodeButton = new JButton("Encode");
    private JButton decodeButton = new JButton("Decode");
    /*
     * This method does the actual substitution but currently it 
     * only returns the text unchanged. You will need to modify
     * this method to properly apply the substitution cypher to 'text'
     * and to return the coded string as output. The algorithm for this
     * as discussed in class is:
     * 
     *    0. Define a new, empty string
     *    1. get the i-th character from 'text'
     *    2. find the position of that character in 'lock', call it 'pos'
     *       'pos' should be negative if you can't find the character
     *    3. if 'pos' is positive, find the character at position 'pos' 
     *       in the 'key' and append it to a new string
     *    4. do this for all characters in 'text', then return the 
     *       new string, representing the coded message.
     * 
     * You may introduce additional methods as you see fit. If you do,
     * add them just before this one.
     */
    public static String code(String text, String lock, String key)
    {
        return text;
    }
    /*
     * The constructor defines the user interface and initializes
     * other variables and fields, if necessary.
     */
    public Substituter()
    {
        super("Substitution Coder");
        keyField.setFont(MONO_FONT);
        lockField.setFont(MONO_FONT);
        plainText.setBorder(new TitledBorder(new EtchedBorder(), "Plain Text"));
        codedText.setBorder(new TitledBorder(new EtchedBorder(), "Coded Text"));
        JPanel buttonPanel = new JPanel(new FlowLayout());
        buttonPanel.add(encodeButton);
        buttonPanel.add(decodeButton);
        JPanel labelPanel = new JPanel(new GridLayout(2,1));
        labelPanel.add(new JLabel("Lock = "));
        labelPanel.add(new JLabel("Key = "));
        JPanel fieldPanel = new JPanel(new GridLayout(2, 1));
        fieldPanel.add(lockField);
        fieldPanel.add(keyField);
        JPanel keyPanel = new JPanel(new BorderLayout());
        keyPanel.add("Center", fieldPanel);
        keyPanel.add("West", labelPanel);
        JPanel actionPanel = new JPanel(new BorderLayout());
        actionPanel.add("Center", keyPanel);
        actionPanel.add("South", buttonPanel);
        JSplitPane textPanel = new JSplitPane(JSplitPane.VERTICAL_SPLIT);
        textPanel.setTopComponent(new JScrollPane(plainText));
        textPanel.setBottomComponent(new JScrollPane(codedText));
        getContentPane().setLayout(new BorderLayout());
        getContentPane().add("Center", textPanel);
        getContentPane().add("South", actionPanel);
        encodeButton.addActionListener(this);
        decodeButton.addActionListener(this);
        this.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
        validate();
        pack();
    }
    /*
     * Method to check is input string s consists of unique characters.
     * Returns 'true' if a character in s occurs more than once, falls
     * if each character occurs exactly once.
     */
    private boolean charsAreNotUnique(String s)
    {
        boolean duplicateFound = false;
        int i = 0;
        while ( (!duplicateFound) && (i < s.length()-1))
        {
            duplicateFound = (s.substring(i+1).indexOf(s.charAt(i)) >= 0);
            i++;            
        }
        return duplicateFound;
    }
    /*
     * Sets 'key' and 'lock' to new values. Checks if they have the
     * same number of characters and no characters occur more that 
     * once.
     */
    private void setKey(int mode)
    {
        try
        {
            String tmpKey = keyField.getText();
            String tmpLock = lockField.getText();
            if (tmpKey.length() != tmpLock.length())
                throw new Exception("Key and Lock must have same number of chars.");
            if (charsAreNotUnique(tmpKey))
                throw new Exception("Each character in 'key' can occur only once");
            if (charsAreNotUnique(tmpLock))
                throw new Exception("Each character in 'lock' can occur only once");
            key = tmpKey;
            lock = tmpLock;
            if (mode == ENCODE)
                encode();
            else if (mode == DECODE)
                decode();
        }
        catch(Exception ex)
        {
            JOptionPane.showMessageDialog(this, "Error: " + ex.getMessage());
        }
    }
    /*
     * Encodes text, using the 'code' method to do the actual work.
     */
    private void encode()
    {
        String text = plainText.getText();
        if (text.equals(""))
            JOptionPane.showMessageDialog(this, "No text to encode");
        else
            codedText.setText(code(text, lock, key));
    }
    /*
     * Decodes text, using the 'code' method to do the actual work, but
     * switching the positions of 'lock' and 'key'.
     */
    private void decode()
    {
        String text = codedText.getText();
        if (text.equals(""))
            JOptionPane.showMessageDialog(this, "No text to decode");
        else
            plainText.setText(code(text, key, lock));        
    }
    /*
     * Method to react to events such as clicks on a button.
     */
    public void actionPerformed(ActionEvent ae)
    {
        if (ae.getSource() == encodeButton)
            setKey(ENCODE);
        else if (ae.getSource() == decodeButton)
            setKey(DECODE);
    }
    /*
     * Main method instantiates a new object, hence passing
     * execution automatically to the constructor.
     */
    public static void main(String args[])
    {
        Substituter s = new Substituter();
        s.setVisible(true);
    }
}
