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1. Timetable
Wednesday

09:30am – 10:30am
First Session





Introduction and overview of Java





Getting a first program off the ground

10:30am – 10:45am
Break

10:45am – 11:45am
Second session





More examples and hands-on experience

Friday

09:30am – 10:30am
First session





Start of the StudentMarks sequence

10:30am – 10:45am
Break

10:45am – 11:45am
Second session





Continuation of the StudentMarks sequence
2. General Overview
This Java “workshop” is designed to introduce the participants to the Java programming language.

We will give a brief history and overview of the language itself, and follow this with some hands-on experience with some very simple examples of two different types of Java programs: “old-fashioned” console programs, as well as GUI (Graphical User Interface) applications.

Following this, we will look at a sequence of programs which get more and more complex as more functionality is introduced. The final result will be a GUI application program that permits the user to load in a file of student names and marks and display it in two different ways: sorted by name, and sorted by mark. Even a relatively simple application like this can illustrate, and in fact requires, some interesting and “sophisticated” Java features. This can take as much time as we like, but we will move at whatever pace is most comfortable for the participants.
3. Powerpoint Slides for the Presentation
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(but don’t tell your folks)

(they might think there’s caffeine involved)
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[image: image2.emf]What is Java?



Java is a “programming language”.



What is a programming language?



Are there any other programming languages?



How do we make use of a programming 

language, and what tools do we need?



What care must we take when using those 

tools?
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[image: image3.emf]Early History of Java



Started at Sun Microsystems (1990/91)



James Gosling headed development team



Began life as ‘oak’, was later renamed ‘Java’



Designed for consumer electronic products



First Person, Inc. lost Time-Warner contract



Also worked well for internet programming



Java and HotJava (Web browser) formally 

announced (Sun World ’95, May 23 in San F)
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[image: image4.emf]So, what can you do with Java?



You can write stand-alone programs (old-

fashioned “console programs”, as well as 

new-fangled GUI programs) and also 

“applets” that run via HTML pages on the 

World Wide Web.



How does it work? A platform-dependent 

“java compiler” produces a file of platform-

independent “bytecodes” that are then 

interpreted by a platform-dependent “java

interpreter”.
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[image: image5.emf]//HelloWorld.java

public class HelloWorld

{

public static void main(String[] args)

{

System.out.println("Hello, world!");

}

}

$ javac HelloWorld.java

The above command produces 

HelloWorld.class

,

which is then interpreted by the following command:

$ java HelloWorld

The Java “Hello, world!” Program
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[image: image6.emf]And now … let’s do it!



First, let’s see if we can get that

“Hello, world!” example up and running.



Second, let’s look at an example that shows 

how Java uses “objects” (Java is an “object-

oriented” programming language.):

ConsoleWelcome.java and ConsoleWelcomeTest.java



Third, let’s jazz things up a bit with some 

some color in a “GUI application”

(GUI = Graphical User Interface):

WelcomeGUIApp.java
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[image: image7.emf]ConsoleWelcome.java and 

ConsoleWelcomeTest.java



A typical, but very small, multi-file Java 

program (only two files)



Consists of a class file capable of producing 

objects of that class, plus another “driver 

class” that creates and uses an object of the 

first class



Compile both files with the single command

$ javac ConsoleWelcomeTest.java



Run the program with the command

$ java ConsoleWelcomeTest


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 8
	
[image: image8.emf]WelcomeGUIApp.java



A small GUI application program, illustrating

- programmer color choices

- programmer font selection

- programmer choice of window size

- programmer placement of text in the window



This is again a single-file program, but a later 

practice exercise asks you to convert it to a 

two-file program (and make some other 

changes as well).
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[image: image9.emf]Follow-Up Practice Exercise



Convert WelcomeGUIApp.java to a two-file 

program and choose another font, color 

scheme, and message.
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[image: image10.emf]StudentMarks1.java to 

StudentMarks6.java



A sequence of programs to illustrate 

incremental program development



Get something that works and does a “small 

version” of what your ultimate goal program 

will do



With each “iteration” add one or more new 

features that take you toward that goal



This kind of program development is closer to 

the modern “extreme programming” approach 

than to the older “structured programming”
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[image: image11.emf]Some of the things you will see in the 

StudentMarks*.java sequence



Building a GUI interface with buttons and an 

area to display text



Reading input from a file of text



Exception handling



Event handling



Use of a “comparator” to change the “natural”

order of a list of strings



Generic programming (a brand new feature in 

Java 5.0)
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[image: image12.emf]SplashScreen.java



A “fun” application to promote Java



Shows how to position your application in the 

middle of the screen independently of the 

screen resolution



Uses randomly generated values



Uses the sleep() method of the Thread class 

to generate a short delay



Uses a “keyboard listener” to terminate the 

program
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4. Source Code Files for Hands-On Practice

Here is a list of the source code files (.java) as well as the data files for the StudentMarks series of programs (.txt) which appear on the following pages, along with the pages on which they are found:
HelloWorld.java
8
ConsoleWelcome.java and ConsoleWelcomeTest.java
9
WelcomeGUIApp.java
10
StudentMarks1.java
11
StudentMarks2.java
12
StudentMarks3.java
14
StudentMarks4.java
16
StudentMarks5.java
18
StudentMarks6.java
21
StudentMarks.java
25
SplashScreen.java
29
short.txt and long.txt
31
Note that this first program is not supplied, so you will actually have to type it in yourself, but all other programs and data files may be downloaded from the web.
//HelloWorld.java

public class HelloWorld.java
{

    public static void main(String[] args)

    {

        System.out.println(″Hello, world!″);

    }

}
//ConsoleWelcome.java

//Objects of this class can display a one-line greeting and the date.

public class ConsoleWelcome

{

    //Two private class data members

    private String welcomeText;

    private String date;

    //Class constructor

    public ConsoleWelcome(String s1, String s2)

    {

        welcomeText = s1;

        date = s2;

    }

    //One class method in the public interface

    public void display()

    {

        System.out.println("\n\t" + welcomeText + "\n\t" + date);

    }

}
//ConsoleWelcomeTest.java

//A "test driver" for the ConsoleWelcome class

public class ConsoleWelcomeTest

{

    public static void main(String[] args)

    {

        //We use "app" as a short generic term for "application".

        ConsoleWelcome app = new ConsoleWelcome(

            "Welcome to the Java Workshop!",

            "Friday, May 6, 2005");

        app.display();

    }

}

/*

Note that, in the very best object-oriented tradition, this

little test driver first creates an object, or an "instance",

of the class ConsoleWelcome, and then sends it a message to

display itself.

*/
//WelcomeGUIApp.java

//Displays a welcome message and date in a window, in color.

import java.awt.Font;

import java.awt.Color;

import java.awt.Graphics;

import javax.swing.JFrame;

public class WelcomeGUIApp

{

    public static void main(String[] args)

    {

        GUI app = new GUI("Welcome GUI Application");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.setSize(500, 120);

        app.setVisible(true);

    }

}

class GUI extends JFrame

{

    public GUI(String s)

    {

        super(s);

    }

    public void paint(Graphics g)

    {

        //Set the background color (for the JFrame itself)

        setBackground(Color.YELLOW); //inherited from Component

        //Declare and set the font you want to use for writing:

        Font font = new Font("SanSerif", Font.BOLD, 24);

        g.setFont(font);

        //Set the color you want to use for writing

        g.setColor(Color.BLUE);

        //Finally, display a welcome message and date on the screen

        g.drawString("Welcome to the Java Workshop!", 65, 65);

        g.drawString("Friday, May 6, 2005", 65, 90);

    }

}

//StudentMarks1.java

//Loads student names and marks from a textfile called "input.txt" and

//displays them in a JTextArea component on the screen.

import java.io.File;

import java.io.FileNotFoundException;

import java.util.Scanner;

import javax.swing.JFrame;

import javax.swing.JTextArea;

public class StudentMarks1 extends JFrame

{

    private JTextArea display;

    public StudentMarks1(String title)

    {

        super(title);

        display = new JTextArea(15, 30);

        getDataFromFile();

        add(display);

    }

    public void getDataFromFile()

    {

        try

        {

            Scanner in = new Scanner(new File("input.txt"));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

            }

            in.close();

        }

        catch (FileNotFoundException e)

        {

            //This exception may or may not happen. It will not happen

            //if a file called "input.txt" is available for reading.

            System.out.println("Error: Required input file was not found.");

            System.exit(0);

        }

    }

    public static void main(String[] args)

    {

        StudentMarks1 app = new StudentMarks1("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks2.java

//Loads student names and marks from a textfile called "input.txt" and

//displays them in a JTextArea component on the screen.

//Extends StudentMarks1.java by using a better font, and by adding some

//(currently non-functional) user interface elements. In other words,

//this version doesn't really do any more, but it looks better.

import java.io.File;

import java.io.FileNotFoundException;

import java.util.Scanner;

import javax.swing.JFrame;

import javax.swing.JTextArea;

//New classes used:

import java.awt.BorderLayout;

import java.awt.Font;

import javax.swing.JButton;

import javax.swing.JPanel;

public class StudentMarks2 extends JFrame

{

    private JTextArea display;

    //New private members added:

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    public StudentMarks2(String title)

    {

        super(title);

        display = new JTextArea(15, 30);

        getDataFromFile();

        //New code to create a font and tell the display to use it:

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        //New code to create a button panel and four buttons: 

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        //New code to add buttons to button panel and

        //to add the button panel and display to the JFrame:

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        add(display, BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    public void getDataFromFile()

    {

        try

        {

            Scanner in = new Scanner(new File("input.txt"));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

            }

            in.close();

        }

        catch (FileNotFoundException e)

        {

            //This exception may or may not happen. It will not happen

            //if a file called "input.txt" is available for reading.

            System.out.println("Error: Required input file was not found.");

            System.exit(0);

        }

    }

    public static void main(String[] args)

    {

        StudentMarks2 app = new StudentMarks2("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks3.java

//Loads student names and marks from a textfile called "input.txt" and

//displays them in a JTextArea component on the screen.

//Extends StudentMarks2.java by using a JScrollPane for the display area

//and by introducing a "button handler", but just for the Quit button.

import java.awt.BorderLayout;

import java.awt.Font;

import java.io.File;

import java.io.FileNotFoundException;

import java.util.Scanner;

import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.JTextArea;

//New classes (and one new interface) used:

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener; //an "interface"

import javax.swing.JScrollPane;

public class StudentMarks3 extends JFrame

{

    private JTextArea display;

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    public StudentMarks3(String title)

    {

        super(title);

        display = new JTextArea(15, 30);

        getDataFromFile();

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        //New code to create a button handler for the Quit button:

        ButtonHandler buttonHandler = new ButtonHandler();

        quitButton.addActionListener(buttonHandler);

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        //New code to insert a JScrollPane:

        add(new JScrollPane(display), BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    public void getDataFromFile()

    {

        try

        {

            Scanner in = new Scanner(new File("input.txt"));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

            }

            in.close();

        }

        catch (FileNotFoundException e)

        {

            //This exception may or may not happen. It will not happen

            //if a file called "input.txt" is available for reading.

            System.out.println("Error: Required input file was not found.");

            System.exit(0);

        }

    }

    //New: A class for handling button clicks
    class ButtonHandler implements ActionListener

    {

        public void actionPerformed(ActionEvent e)

        {

            //Later on there will be other buttons to check ...

            if (e.getSource() == quitButton)

                System.exit(0);

        }

    }

    public static void main(String[] args)

    {

        StudentMarks3 app = new StudentMarks3("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks4.java

//Loads student names and marks from a textfile chosen by the user and

//displays them in a JTextArea component on the screen.

//Extends StudentMarks3.java by activating the "Load File" button, by

//allowing the user to enter the name of a data file, and by displaying

//a message if the file is not found.

import java.awt.BorderLayout;

import java.awt.Font;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener; //an "interface"

import java.io.File;

import java.io.FileNotFoundException;

import java.util.Scanner;

import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.JTextArea;

//New class used:

import javax.swing.JOptionPane;

public class StudentMarks4 extends JFrame

{

    private JTextArea display;

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    public StudentMarks4(String title)

    {

        super(title);

        display = new JTextArea(15, 30);

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        ButtonHandler buttonHandler = new ButtonHandler();

        quitButton.addActionListener(buttonHandler);

        //New code to connect the button handler to the Load File button:

        fileButton.addActionListener(buttonHandler);

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        add(new JScrollPane(display), BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    //Note that this method now has a parameter:

    public void getDataFromFile(String fileName)

    {

        //New: display text set to empty. Why?

        display.setText("");

        try

        {

            Scanner in = new Scanner(new File(fileName));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

            }

            in.close();

            display.setCaretPosition(0);

        }

        catch (FileNotFoundException e)

        {

            //New: Now we do not terminate the program if the input data

            //file is not found. We give the user another chance.

            JOptionPane.showMessageDialog(null,

                "File not found.\nTry again.");

        }

    }

    class ButtonHandler implements ActionListener

    {

        public void actionPerformed(ActionEvent e)

        {

            if (e.getSource() == quitButton)

                System.exit(0);

            //New: What to do if the user clicks the Load File button.
            if (e.getSource() == fileButton)

            {

                String fileName = JOptionPane.showInputDialog(

                    "What is the name of the data file?");

                getDataFromFile(fileName);

            }

        }

    }

    public static void main(String[] args)

    {

        StudentMarks4 app = new StudentMarks4("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks5.java

//Loads student names and marks from a textfile chosen by the user and

//displays them in a JTextArea component on the screen.

//Extends StudentMarks4.java by activating the "Sort by Name" button to

//permit the user to sort the displayed names alphabetically by last name.

import java.awt.BorderLayout;

import java.awt.Font;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener; //an "interface"

import java.io.File;

import java.io.FileNotFoundException;

import java.util.Scanner;

import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JOptionPane;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.JTextArea;

//New classes used:

import java.util.ArrayList;

import java.util.Collections;

import java.util.Iterator;

public class StudentMarks5 extends JFrame

{

    //New private data member:

    private ArrayList<String> studentList;

    private JTextArea display;

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    public StudentMarks5(String title)

    {

        super(title);

        //New: Initialize the student list.
        studentList = new ArrayList<String>();

        display = new JTextArea(15, 30);

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        ButtonHandler buttonHandler = new ButtonHandler();

        quitButton.addActionListener(buttonHandler);

        fileButton.addActionListener(buttonHandler);

        //New code to connect the button handler to the Sort by Name button:

        byNameButton.addActionListener(buttonHandler);

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        add(new JScrollPane(display), BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    //Note that this method now has a parameter:

    public void getDataFromFile(String fileName)

    {

        display.setText("");

        //New: studentList set to empty. Why?

        studentList.clear();

        try

        {

            Scanner in = new Scanner(new File(fileName));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

                //New: Student name and mark added to studentList.

                studentList.add(line);

            }

            in.close();

            display.setCaretPosition(0);

        }

        catch (FileNotFoundException e)

        {

            JOptionPane.showMessageDialog(null,

                "File not found.\nTry again.");

        }

    }

    class ButtonHandler implements ActionListener

    {

        public void actionPerformed(ActionEvent e)

        {

            if (e.getSource() == quitButton)

                System.exit(0);

            if (e.getSource() == fileButton)

            {

                String fileName = JOptionPane.showInputDialog(

                    "What is the name of the data file?");

                getDataFromFile(fileName);

            }

            //New: What to do if the user clicks the Sort by Name button.

            if (e.getSource() == byNameButton)

            {

                display.setText("");

                ArrayList<String> tempStudentList =

                    new ArrayList<String>(studentList);

                Collections.sort(tempStudentList);

                Iterator<String> i = tempStudentList.iterator();

                while (i.hasNext()) display.append(i.next() + "\n");

                display.setCaretPosition(0);

            }

        }

    }

    public static void main(String[] args)

    {

        StudentMarks5 app = new StudentMarks5("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks6.java

//Loads student names and marks from a textfile chosen by the user and

//displays them in a JTextArea component on the screen.

//Extends StudentMarks5.java by activating the "Sort by Mark" button to

//permit the user to sort the displayed names and marks by descending mark.

import java.awt.BorderLayout;

import java.awt.Font;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener; //an "interface"

import java.io.File;

import java.io.FileNotFoundException;

import java.util.ArrayList;

import java.util.Collections;

import java.util.Iterator;

import java.util.Scanner;

import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JOptionPane;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.JTextArea;

//New interface used:

import java.util.Comparator; //another "interface"

public class StudentMarks6 extends JFrame

{

    private ArrayList<String> studentList;

    private JTextArea display;

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    public StudentMarks6(String title)

    {

        super(title);

        studentList = new ArrayList<String>();

        display = new JTextArea(15, 30);

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        ButtonHandler buttonHandler = new ButtonHandler();

        quitButton.addActionListener(buttonHandler);

        fileButton.addActionListener(buttonHandler);

        byNameButton.addActionListener(buttonHandler);

        //New code to connect the button handler to the Sort by Mark button:

        byMarkButton.addActionListener(buttonHandler);

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        add(new JScrollPane(display), BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    //Note that this method now has a parameter:

    public void getDataFromFile(String fileName)

    {

        display.setText("");

        studentList.clear();

        try

        {

            Scanner in = new Scanner(new File(fileName));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

                //New: Student name and mark added to studentList.

                studentList.add(line);

            }

            in.close();

            display.setCaretPosition(0);

        }

        catch (FileNotFoundException e)

        {

            JOptionPane.showMessageDialog(null,

                "File not found.\nTry again.");

        }

    }

    class ButtonHandler implements ActionListener

    {

        public void actionPerformed(ActionEvent e)

        {

            if (e.getSource() == quitButton)

                System.exit(0);

            if (e.getSource() == fileButton)

            {

                String fileName = JOptionPane.showInputDialog(

                    "What is the name of the data file?");

                getDataFromFile(fileName);

            }

            if (e.getSource() == byNameButton)

            {

                display.setText("");

                ArrayList<String> tempStudentList =

                    new ArrayList<String>(studentList);

                Collections.sort(tempStudentList);

                Iterator<String> i = tempStudentList.iterator();

                while (i.hasNext()) display.append(i.next() + "\n");

                display.setCaretPosition(0);

            }

            //New: What to do if the user clicks the Sort by Mark button.

            if (e.getSource() == byMarkButton)

            {

                display.setText("");

                ArrayList<String> tempStudentList =

                    new ArrayList<String>(studentList);

                Collections.sort(tempStudentList, new MarkComparator());

                Iterator<String> i = tempStudentList.iterator();

                while (i.hasNext()) display.append(i.next() + "\n");

                display.setCaretPosition(0);

            }

        }

    }

    //New: The "Comparator" class that determines how the strings will be

    //sorted when an object of its type is used as the second parameter to

    //the ArrayList.sort() algorithm.

    class MarkComparator implements Comparator<String>

    {

        public int compare(String s1, String s2)

        {

            return -1 * s1.substring(18).compareTo(s2.substring(18));

        }

    }

    public static void main(String[] args)

    {

        StudentMarks6 app = new StudentMarks6("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//StudentMarks.java

//This is the complete version of the "Student Marks" program, which

//allows the user to load in a file of student names and marks, with

//the names in the first 18 columns (Last, First) and the marks in

//columns 19 and 20 (so no one can make 100 ... :)). If the file

//does not exist a suitable message is displayed. Once the data is

//loaded in and displayed (by default in the order it appeared in

//the file), the user has the option of sorting it by name or by

//descending mark.

//Here is a list of all classes imported from the Java library.

//The wildcard * can be used, but when the list is not too long,

//or when we are in a pedagogical mode, it is generally better

//to show explicitlly the classes being used.

import java.awt.BorderLayout;

import java.awt.Font;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener;

import java.io.File;

import java.io.FileNotFoundException;

import java.util.ArrayList;

import java.util.Collections;

import java.util.Comparator;

import java.util.Iterator;

import java.util.NoSuchElementException;

import java.util.Scanner;

import javax.swing.JButton;

import javax.swing.JFrame;

import javax.swing.JOptionPane;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.JTextArea;

//The main class of the application:

public class StudentMarks extends JFrame

{

    //Private data members of the class:

    private ArrayList<String> studentList;

    private JTextArea display;

    private JPanel buttonPanel;

    private JButton fileButton;

    private JButton byNameButton;

    private JButton byMarkButton;

    private JButton quitButton;

    private Font font;

    //A single, one-parameter constructor

    public StudentMarks(String title)

    {

        //The "title" appears in the application window title bar.

        super(title);

        //For storing the data for later sorting

        studentList = new ArrayList<String>();

        //The display area and the font to be used:

        display = new JTextArea(15, 30);

        font = new Font("Monospaced", Font.PLAIN, 16);

        display.setFont(font);

        //Set up a "button panel" and four buttons:

        buttonPanel = new JPanel();

        fileButton = new JButton("Load File");

        byNameButton = new JButton("Sort by Name");

        byMarkButton = new JButton("Sort by Mark");

        quitButton = new JButton("Quit");

        //Create a "button handler" and connect it to each button:

        ButtonHandler buttonHandler = new ButtonHandler();

        quitButton.addActionListener(buttonHandler);

        fileButton.addActionListener(buttonHandler);

        byNameButton.addActionListener(buttonHandler);

        byMarkButton.addActionListener(buttonHandler);

        //Add the buttons to the button panel:

        buttonPanel.add(fileButton);

        buttonPanel.add(byNameButton);

        buttonPanel.add(byMarkButton);

        buttonPanel.add(quitButton);

        //Add the display component and the button panel to the

        //"top-level" application "window" (the JFrame).

        add(new JScrollPane(display), BorderLayout.CENTER);

        add(buttonPanel, BorderLayout.SOUTH);

    }

    //Loads the name-and-mark data for the students in from a file

    public void getDataFromFile(String fileName)

    {

        //Each time new data is loaded, old data must be cleared:

        display.setText("");

        studentList.clear();

        try

        {

            Scanner in = new Scanner(new File(fileName));

            String line;

            while (in.hasNext())

            {

                line = in.nextLine();

                display.append(line + "\n");

                studentList.add(line);

            }

            in.close();

            display.setCaretPosition(0);

        }

        catch (FileNotFoundException e)

        {

            JOptionPane.showMessageDialog(null,

                "File not found.\nTry again.");

        }

    }

    //The "button handler" class implements the one required

    //actionPerformed method, which in turn checks to see which

    //button has been clicked, and responds appropriately.

    class ButtonHandler implements ActionListener

    {

        public void actionPerformed(ActionEvent e)

        {

            if (e.getSource() == quitButton)

                System.exit(0);

            if (e.getSource() == fileButton)

            {

                String fileName = JOptionPane.showInputDialog(

                    "What is the name of the data file?");

                getDataFromFile(fileName);

            }

            if (e.getSource() == byNameButton)

            {

                display.setText("");

                ArrayList<String> tempStudentList =

                    new ArrayList<String>(studentList);

                Collections.sort(tempStudentList);

                Iterator<String> i = tempStudentList.iterator();

                while (i.hasNext()) display.append(i.next() + "\n");

                display.setCaretPosition(0);

            }

            if (e.getSource() == byMarkButton)

            {

                display.setText("");

                ArrayList<String> tempStudentList =

                    new ArrayList<String>(studentList);

                Collections.sort(tempStudentList, new MarkComparator());

                Iterator<String> i = tempStudentList.iterator();

                while (i.hasNext()) display.append(i.next() + "\n");

                display.setCaretPosition(0);

            }

        }

    }

    //And object of this class is used by the ArrayList.sort() algorithm

    //to determine the order of String elements in an ArrayList of String

    //objects, when those objects are being sorted.

    class MarkComparator implements Comparator<String>

    {

        public int compare(String s1, String s2)

        {

            return -1 * s1.substring(18).compareTo(s2.substring(18));

        }

    }

    public static void main(String[] args)

    {

        StudentMarks app = new StudentMarks("Record of Student Marks");

        app.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

        app.pack();

        app.setVisible(true);

    }

}

//SplashScreen.java

//Shows some claims about Java in rotating "splash screens".

import java.awt.BorderLayout;

import java.awt.Color;

import java.awt.Dimension;

import java.awt.Font;

import java.awt.Toolkit;

import java.awt.event.KeyAdapter;

import java.awt.event.KeyEvent;

import java.awt.event.KeyListener;

import java.util.Random;

import javax.swing.BorderFactory;

import javax.swing.JLabel;

import javax.swing.JPanel;

import javax.swing.JFrame;

import javax.swing.JWindow;

public class SplashScreen extends JFrame

{

    private String[] textChoices =

        {"Java is object-oriented.",      "Java is simple.",

         "Java is distributed.",          "Java is interpreted.",

         "Java is robust.",               "Java is secure.",

         "Java is architecture neutral.", "Java is portable.",

         "Java is high performance.",     "Java is multithreaded.",

         "Java is dynamic.",              "Java is neat.",

         "Java is for you."};

    static int whichOne = 0;

    public SplashScreen()

    {

        setUndecorated(true);

        JPanel content = (JPanel)getContentPane();

        content.setBackground(Color.WHITE);

        //Set the window's bounds

        int width = 450;

        int height =115;

        Dimension screen = Toolkit.getDefaultToolkit().getScreenSize();

        int x = new Random().nextInt(screen.width-width);

        int y = new Random().nextInt(screen.height-height);

        setBounds(x, y, width, height);

        //Build the splash screen

        String textChoice = textChoices[whichOne++ % textChoices.length];

        JLabel label = new JLabel(textChoice, JLabel.CENTER);

        label.setFont(new Font("Sans-Serif", Font.BOLD, 24));

        content.add(label);

        Color aReddishColor = new Color(156, 20, 20,  255);

        content.setBorder(BorderFactory.createLineBorder(aReddishColor, 10));

        addKeyListener(new KeyHandler());

    }

   //Display the window, wait a bit, then hide it

    public void show(int duration)

    {

        setVisible(true);

        try { Thread.sleep(duration); } catch (Exception e) {}

        setVisible(false);

    }

    class KeyHandler extends KeyAdapter

    {

        public void keyPressed(KeyEvent e)

        {

            System.exit(0);

        }

    }

    public static void main(String[] args)

    {

        while (true)

        {

            SplashScreen screen = new SplashScreen();

            int multiplier = new Random().nextInt(4) + 2;

            screen.show(multiplier * 1000);

        }

    }

}

5. Data Files

Here are the two files used as input to the StudentMarks*.java sequence of programs. The first (and shorter) one is called short.txt, and the second (longer) one is called long.txt.

short.txt

Smith, Barry      78

Brown, Carol      86

Johnson, Allison  93

Khann, Isaac      89
long.txt

Smith, John       78

Brown, Mary       86

Johnson, Alice    93

Khann, Omar       89

Davidson, Allan   59

White, Rod        71

Williams, Evelyn  77

Christmas, Don    75

Sharif, Ali       85

Green, Andy       46

Brown, Don        52

Fredericks, Bob   66

Gregory, William  45

Andrews, Sally    78

Primrose, Brian   22

Rogers, Steven    88

Samuels, Fred     74

Todd, Tim         91

Bickers, Sam      36

Chang, Wendy      68

MacDonald, John   67
6. Resources and References

You may download the code and data files referred to in this document from the following web site:

http://cs.stmarys.ca/~porter/csc/465/code/misc/miniu/
The Sun Microsystems site from which you can download the latest JDK (Java Development Kit) is located at http://java.sun.com/j2se/downloads/, and you may find it interesting, informative and useful to explore the many other related pages on the Sun site, which include a very good and extensive Java tutorial.
Another site is http://www.bruceeckel.com, where author Bruce Eckel (one the best) makes available his Thinking in Java textbooks (a fourth edition is under way).

Another excellent on-line tutorial which comes at you in very small and easily digestible chunks is available at http://people.csail.mit.edu/phw/OnToJava/. This particular web site should be accessible even to those who are just beginning their programming experience.
There are now many good books on Java, including the following:

1. Java How to Program (6th edition) by  H. M. Deitel and P. J. Deitel (Prentice Hall)

2. Core Java, Volumes 1 and 2 (Seventh Edition) by C. S. Horstmann and G. Cornell (Prentice Hall)

3. Just Java 2 (Sixth Edition) by Peter van der Linden (Prentice Hall)
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So, what can you do with Java?

You can write stand-alone programs (old-fashioned “console programs”, as well as new-fangled GUI programs) and also “applets” that run via HTML pages on the World Wide Web.

How does it work? A platform-dependent “java compiler” produces a file of platform-independent “bytecodes” that are then interpreted by a platform-dependent “java interpreter”.
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WelcomeGUIApp.java

		A small GUI application program, illustrating

- programmer color choices

- programmer font selection

- programmer choice of window size

- programmer placement of text in the window

		This is again a single-file program, but a later practice exercise asks you to convert it to a two-file program (and make some other changes as well).
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StudentMarks1.java to 

StudentMarks6.java

		A sequence of programs to illustrate incremental program development

		Get something that works and does a “small version” of what your ultimate goal program will do

		With each “iteration” add one or more new features that take you toward that goal

		This kind of program development is closer to the modern “extreme programming” approach than to the older “structured programming”
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Some of the things you will see in the StudentMarks*.java sequence

		Building a GUI interface with buttons and an area to display text

		Reading input from a file of text

		Exception handling

		Event handling

		Use of a “comparator” to change the “natural” order of a list of strings

		Generic programming (a brand new feature in Java 5.0)
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SplashScreen.java

		A “fun” application to promote Java

		Shows how to position your application in the middle of the screen independently of the screen resolution

		Uses randomly generated values

		Uses the sleep() method of the Thread class to generate a short delay

		Uses a “keyboard listener” to terminate the program
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Follow-Up Practice Exercise

		Convert WelcomeGUIApp.java to a two-file program and choose another font, color scheme, and message.










_1178177350.ppt


And now … let’s do it!

		First, let’s see if we can get that

“Hello, world!” example up and running.

		Second, let’s look at an example that shows how Java uses “objects” (Java is an “object-oriented” programming language.):

ConsoleWelcome.java and ConsoleWelcomeTest.java

		Third, let’s jazz things up a bit with some some color in a “GUI application”

(GUI = Graphical User Interface):

WelcomeGUIApp.java
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ConsoleWelcome.java and ConsoleWelcomeTest.java

		A typical, but very small, multi-file Java program (only two files)

		Consists of a class file capable of producing objects of that class, plus another “driver class” that creates and uses an object of the first class

		Compile both files with the single command

$ javac ConsoleWelcomeTest.java

		Run the program with the command

$ java ConsoleWelcomeTest
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The Java “Hello, world!” Program

//HelloWorld.java

public class HelloWorld

{

  public static void main(String[] args)

  {

    System.out.println("Hello, world!");

  }

}

$ javac HelloWorld.java

The above command produces HelloWorld.class,

which is then interpreted by the following command:

$ java HelloWorld
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What is Java?

Java is a “programming language”.

What is a programming language?

Are there any other programming languages?

How do we make use of a programming language, and what tools do we need?

What care must we take when using those tools?
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Early History of Java

Started at Sun Microsystems (1990/91)

James Gosling headed development team

Began life as ‘oak’, was later renamed ‘Java’

Designed for consumer electronic products

First Person, Inc. lost Time-Warner contract

Also worked well for internet programming

Java and HotJava (Web browser) formally announced (Sun World ’95, May 23 in San F)
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Mini University 

   July, 2005

A Little Taste of Java

(but don’t tell your folks)

(they might think there’s caffeine involved)








