CS 116
Lab 2 - Applets

Objectives  
In this lab, you will: 

1. Run the Chapter 2 applet, Wormhole, to familiarize yourself with its behavior.

2. Inspect the applet's code, to gain some understanding about how a Java program is written. 

3. Experiment with some of the features of a program, by modifying the applet and interpreting the results of your changes. 

4. Continue learning about programming by modifying and extending the applet --- on your own --- to produce new and different behavior. 

Exercises

Using the procedure you learned in Lab 1, create a Wormhole folder within your G: drive folder, copy the Wormhole.java source code from the class home page into the Wormhole folder, and create a Wormhole project in BlueJ. Compile and run the project. 

One way of finding out how the features of a language like Java work is by experimentation, using the compiler as an assistant. To see the purpose and nature of an aspect of Java, you can change part of a program and recompile it. If the compiler gives you an error message, the message can (sometimes) give you a useful clue about the rules of the language. If the compiler accepts your changes as legal, you can often get a further clue by then watching the program run and noting any changes in its behavior. 

1. What is the purpose of the import statements that appear before the declaration of class Wormhole? Class Wormhole imports the program libraries java.applet.* and java.awt.* because some of the classes referred to in our program are defined in those libraries. Remove the line import 

java.applet.*;

You've just made the definitions and declarations of the Applet class unavailable to the compiler. 

Tip: An easy (and easily undoable) way of removing a chunk of code is to ``comment it out.'' Put a //  in front of what you want to remove --- presto! --- you've just told the compiler to ignore everything between the comment delimiters. 

What error message does the compiler give you, and why? 
Answer: 


Undo the changes you just made. You'll do this after each modification, from here on. 

2. Do we really have to declare each of our variables before we use them? Remove or comment out the code Y0 = 50, from the beginning of method drawHole(). What error message does the compiler give you, and where? 
Answer:


3. It is easy to create an undeclared variable by simply mis-typing its name, either in its declaration or when you use it later in the program. Change the line in method drawHole() that reads: 

RG_INC = 10,

to read 

RGB_INC = 10,

What error message does the compiler give you, and where?
 Answer:


4. Do we really have to initialize (give values to) each of our variables before we use them? Change the lines that read 

X_INC = 30,
Y_INC = 10,

to read 

X_INC,
Y_INC,

Re-compile and re-run the program, and explain its behavior. 
Answer:


5. The appearance of our applet is determined by the library classes used in the paint() method. This method uses the classes Graphics for its drawing routines, and Color, to set the drawing colors. 

When paint() is called, either by the runtime system or by your program calling repaint(), it is passed a Graphics object, belonging to the applet itself. This Graphics object, represented by g in the method argument, ``knows'' how to draw on the screen, so, for instance, when we make the statement 
g.drawString("On to Cydonia!", 22, 300); 
we are calling the Graphics method drawString() belonging to the object g.

What happens when you change the line in the paint() method that reads

g.drawString("On to Cydonia!", 22, 300);

to read 

drawString("On to Cydonia!", 22, 300);

Answer:


6. Sending information in the wrong order in method arguments can result in more serious problems if by changing the order we send information of an inappropriate type. What happens, for example, when you change the line 

g.drawString("On to Cydonia!", 22, 300);

to read 

g.drawString(300, 22, "On to Cydonia!");

Answer:


7. The number of method arguments must also be adhered to. If a method expects (as indicated by its class declaration) three arguments, we must provide it with exactly that number. What happens when you change the line 

g.drawString("On to Cydonia!", 22, 300);

to read 

g.drawString("On to Cydonia!");

Answer:


8. In Java, as in most programming languages, statements are executed in the order in which they are written. To see why this is important, reverse the order of the nine calls to method drawHole. That is, change the statements that read: 

drawHole(0, g);
drawHole(1, g);
drawHole(2, g);
drawHole(3, g);
drawHole(4, g);
drawHole(5, g);
drawHole(6, g);
drawHole(7, g);
drawHole(8, g);
drawHole(9, g);

so that they appear in this order: 

drawHole(9, g);
drawHole(8, g);
drawHole(7, g);
drawHole(6, g);
drawHole(5, g);
drawHole(4, g);
drawHole(3, g);
drawHole(2, g);
drawHole(1, g);
drawHole(0, g);

Hint: You can save a lot of typing here by creative use of Cut and Paste. 

Explain what happens and why. 
Answer:


9. Now it's time to make some more substantive --- and creative --- changes to the applet. One of the virtues of setting the applet up the way we eventually did (by using variables to hold critical values, and by writing method drawHole to handle repeated processing steps) is that, in addition to making the program easier to read and understand, it makes the program easier to modify. Make the following changes to your program, one at a time. Experiment until you get the program to display the image that you want it to. 

a) Change the text message displayed by the applet. 

b) Change the color of the text message. 

c) Change the color of the background. 


d) Double the number of ovals drawn. ( Beware: You may need to change the spacing and/or the x and y anchor values to accommodate a different number of ovals.) 

e) Change the colors of the ovals, maintaining the ``gradient'' effect of the original applet. 


10. E-mail me (jzimmerm@goucher.edu) a copy of your applet's source code, incorporating all five of these changes, before handing in your lab write-up. 


Postlab Programming (to be done individually!)

Write a Java applet to display the following: 

[image: image1.png]



Use various shades of your favorite color (anything but black) using the gradient technique seen in the applet. For the text, use your own initials. Don't forget to include the white ``frames'' around the rectangles and the horizontal lines. 

