Eclipse and Java Lab

In this lab, we’ll be using an integrated development environment, or IDE, called Eclipse.  
(The multimedia talks about another IDE called BlueJ, designed for beginners; Eclipse is a professional IDE which we have tailored a bit for beginners.)  Eclipse was developed and is maintained by a group of companies and independent developers called the Eclipse Project. It is an open source project, which means that both the end product and the source code are freely available to anyone. Anyone is welcome to add to the project as well, by creating an extension called a Plug-In. Plug-Ins are also freely made available by their authors for others to use. 

The basic Eclipse environment is used by many Java programmers, including professional developers at large companies. We will use it with two plug-ins: DrJava, which provides a simplified user interface and a tool for teachers and beginners called the Interactions, and EclipseUML, a plug-in that creates a variety of diagrams that help us visualize the classes in our Java programs.   You will learn how to use both plug-ins in this lab.
Start up Eclipse. You should see a display with the Package Explorer list on the left, the Interactions Pane at the bottom, and a diagram of connected boxes. 
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In the diagram, there are 4 classes: Square, Triangle, Square, and Canvas. There is an arrow from each of the first 3 classes to Canvas. That means that each class uses the Canvas class. Each shape is drawn on a canvas. 

To understand how to use a class, we’ll concentrate on just one for now – the Square class. But before we can try executing any part of this program, we need to compile it.

To compile a program means to translate into a form that the computer can understand.

In Eclipse, compiling the program is called a build. Highlight the shapes project in the Package Explorer list, select Project, Rebuild Project.
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Now that we’ve built the project, we can create objects from the classes using the Interactions Pane. In the Interactions Pane, enter the following line of Java code, to create a square: 

Square s1 = new Square(); 
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In this statement, s1 is the name of an instance of class Square. The new command actually creates the object. We could have done this in two steps: 

Square s1; 

s1 = new Square();
The first statement merely defines that the name s1 will refer to a square; the second actually creates it.

You should now see a window with a red square on it. If you don’t, try ALT/TAB to bring it to the front. 
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Now, let’s try changing the square. First, we need to see the operations, or methods, we can use on a square. Right-click on the square class in the diagram and select Normalize View.
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We now see a list of methods. A green square next to the method name means it’s public, or available for use by any programmer using the Square class. The method names suggest what they do. For example, the method changeColor is what you use to change the color of a square. Now let’s find out how to use it. 

Right-click on changeColor, then select Properties. This window tells us several things we need to know before we can use the method. Under Parameters, we see the word String. A String in Java is a group of characters. It could be a word, phrase, sentence, name – almost anything. A String value must always be enclosed in double quotes in Java.
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A parameter is a value that must be specified when the method is called. It gives the method information that it needs to carry out its task. We say the parameter is passed to the method.

So now we know we have to pass a character String when we call changeColor. But what should be in the double quotes? How do we know what’s a valid String value? Here’s where documenting code is very important. Click on the tab Javadoc and read what comes up.

[image: image7.png]{ Drlava-shapes.ucd - - Eclipse Platform =18 x|
72 |00 =]

Operation
|

12 Padge Explrr

i picture
&G shapes

£ (defauk package)
M RE System Lirary [ick14]
& shapes.ucd

Properties | Implementation Javadac

& ineractons Pane
T T —





Java has a standard format to use for comments, and a utility called javadoc which generates documentation in the form of web pages. This format is also used by Eclipse to bring up help windows when you put your mouse on the name of a class or method in the code editor. We’ll use this feature a lot, and learn how to include comments as soon as we start writing code.  

Now, go ahead and make your square magenta. We call changeColor for our square s1 using the statement s1.changeColor(“magenta”).
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Exercise: Which of these statements moves square s1 some distance to the right? Which of the following is the correct statement?
s1.moveRight();



moveRight();

s1.moveHorizontal();           

s1.moveHorizontal(100);      

By looking at the class diagram, we can see that both moveRight and moveHorizontal will probably do what we want. How do they differ? By right-clicking and selecting Properties for each, we can see the moveRight has no parameters listed, and javadoc tells us it moves the square a few pixels to the right. But what if we want to tell it how far to move the square? In that case, we need to use moveHorizontal, which takes a parameter of type int (for integer) to move the square the number of pixels we pass. Try both methods on s1 in the Interactions Pane to see for yourself how they work.

We’ve now seen two examples of parameters passed to methods: one a series of characters, another a whole number. Now is a good time to cover the more commonly used datatypes in Java.

Go to CIMEL and view the “Data Types”, “Parameter Type Checking” and “Data Type Quiz” screens in the BlueJ Programming Environment section of the Objects and Classes chapter.

Now go back into Eclipse and make a new square called s2. 

Notice that we now have two objects, or instances, of class Square. Each has its own color and location. These are attributes that are part of being a square. Let’s look at how they are defined as part of the Square class. 

Click on the heading Square in the class diagram so that little squares are displayed along its outline. Then right-click and select View Selector. 
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Under the Attributes tab, we see 4 variables: color, size, xPosition and yPosition. These store the color and size of a square and its location on the Canvas by x and y coordinate. As a programmer creating and using Squares, you can’t change these values directly. Instead, you call methods like changeSize and changeColor to modify the values for a particular instance of Square.
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When we created square s1, it was red and positioned at a particular spot on the canvas. Double-click on the constructor function (named Square) in the class diagram for Square. That brings up the code for the Square constructor. 
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When the statement Square s1 = new Square(); is executed, variables size, xPosition, yPosition, and color are created just for square s1. These are called instance variables, because they exist for the instance s1. The constructor then sets s1’s instance variables to the values you see here.

The same thing happened when we created s2: instance variables were created for s2. They are independent of s1’s instance variables. We called changeColor for s1. This changed s1’s color to “magenta.” But s2’s color was set to “red” when it was created, and the instance variable s2.color remains “red” (even though s1.color is “magenta”). The values of an object’s instance variables define its State.

Exercise: You have just executed the statement s2.changeSize(100); to make square s2 bigger. What happens to s1’s and s2’s instance variables? Circle the correct answer:

1. Nothing, square s2 just looks larger on the canvas.

2. s2.size is now set to 100, s1.size is unchanged.

3. size is now set to 100, which affects both s1 and s2.

4. s2.size, xPosition, and yPosition are all changed.

Remember the difference between classes and objects? Classes are like cookie cutters – these are the boxes in the class diagram with names like Square and Circle. Objects are like the cookies cut out by the cookies cutter. These are the magenta and red squares. Just as one cookie cutter can produce many cookies, one class can produce many objects.
Now, close the files that are open by clicking on the “x” on each tab. Also close the canvas with your squares by clicking on the “x” in the upper right corner. Then open the project called “picture.” Highlight “picture” in package explorer, then select Project/Open Project. To open the class diagram, click on the “+” next to picture, then double-click on picture.ucd.
Notice this project has the same classes as the shapes project, plus a new one – Picture. Find out what the Picture class does, and create a Picture.

Once you’ve created a Picture (Hint: use the draw method), view the CIMEL multimedia in the BlueJ Programming Environment, starting with “Object Interaction” and continuing through to the Chapter Summary.  Do the exercises in Eclipse rather than BlueJ. There are only 2 small differences to remember when changing the source code in Eclipse:

1. To view the source code of a class, double-click the class icon.

2. Any modification of the source code of a class adds an asterisk in front of the file name. When you are finished making your changes, click on the Save icon, then highlight the project name in Package Explorer, and select Project, Rebuild Project. This recompiles the code so your changes are ready to execute.
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