James Finn Handout #3
CPE 470 1/2008

Getting Started With Java and Eclipse

Sun’s JDK

Sun’s Java Development Kit (JDK) includes both a Java compiler and a Java
interpreter (Java Runtime Environment, or JRE).

You can get the JDK from me or as a free download at
http://java.sun.com/javase/downloads/index.jsp. Click on the Download link for
JDK 6. You can also download the complete Java documentation set from that web
page. The API documentation is especially useful.

I recommend that you download and learn how to use Eclipse, described below.
However, you can compile and run Java programs using the JDK alone.

Note for Windows users: In order to be able to run the javac compiler from the
command line, you must add the installation bin directory to your PATH environment
variable. For example, by default jdk 6 installs into the directory

C:\Program Files\Java\jdk1.6.0\. This installation directory contains a directory
named bin. You would want to add this directory to your PATH:

C:\Program Files\Java\jdk1.6.0\bin

Next we will explain how to run the Java compiler and interpreter. Suppose that your
Java program is in two files, Prog.java and Support.java. At the command line, type
the command

javac Prog.java Support.java

If there are no syntax errors in the program, the compiler will compile these files,
creating the files Prog.class and Support.class. Suppose that the main method you
want to run is in Prog.java. This command will run it:

java Prog

Note that you type the name of the class containing the main method, but you do not
type the .class file extension.

What Is Eclipse?

Eclipse is an open source, extensible Integrated Development Environment (IDE) that
is very popular among Java programmers. It runs on most versions of Windows, Red
Hat and SuSE Linux, Solaris, Macintosh OS X and other platforms. It has a Java
editor that finds all syntax errors as you type. It has a good source-level debugger.
Plus, it’s free.
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Getting and Installing Eclipse

You can get Eclipse from me or you can download it at
http://www.eclipse.org/downloads/. Eclipse is written in Java, so before you can run
it, you must already have installed a JDK or JRE (Java interpreter) on your computer.

For MS Windows, the Eclipse download is a big Zip file. Unzip Eclipse and put it
wherever you like.

Eclipse stores all of your projects and source files in a workspace directory of your
choosing. Before you run Eclipse for the first time, create the directory that you will
use for your programming projects.

Starting Eclipse
When you launch Eclipse, you will see!:

e OO Workspace Launcher

Select a workspace

Eclipse Platform stores your projects in a directory called a workspace.
Select the workspace directory to use for this session.

Workspace: /KMUTT/src/Eclipse Handout ™ ( Browse.. )

| Use this as the default and do not ask again

Cancel ) f OK )

Click Browse... and navigate to the folder you have created to hold your workspace,
then click OK. You will see:

I Note: the screenshots for this handout were prepared on a Macintosh. They will look a little different
on other platforms or with different versions of Eclipse.
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OO0 Java - Eclipse SDK - /Volumes/Data/KMUTT/CPE 231 ProglLang Vol3 06-2/src/eclipse handout

@ Welcome 58 i » =&

The icons on the screen center give you access to the Eclipse documentation. The
arrow icon at the right will take you to your “workbench”. Click on it to bring up your
working environment:

"©o00 Java - /Volumes/KMUTT/CPE 481 Vol 1 06-1/src/Eclipse Handout - Eclipse SDK
I Bels 0 % [E &6 &5 |6 ¢ o 5 &
,tg Package Explorer £3 “ = = O[5 outline 3 =

~ An outline is not available.

[2/ problems 82 \_Javadoc | Declaration T =8

0 errors, 0 warnings, 0 infos
Description Resource In Folder Lo...on

feol = I[: | Y

There isn’t much in the workspace yet.
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Perspectives and Views

When you program, you use different tools at different times. When you are editing,
you need a list of files in your project. When you are debugging, you need windows
for viewing variable values. When you are designing, you need inspectors to browse
the class structure of your program. If you keep open all windows for all of these
tools, your monitor will become very cluttered.

Eclipse solves this problem by using perspectives. A perspective is a set of tool
windows. Initially, you are in the Java perspective. This perspective has tools for
writing and executing Java code. There are also specialized perspectives for Debug,
Java Browsing and Java Type Hierarchy.

All perspectives share the same editors. Whatever files you are currently editing,
switching perspectives switches only the tools that surround the editing windows.

A view represents some tool for working with your project. In the above window the
Package Explorer view lists all of your projects and their contents, organized by Java
Package.

Create a “"Hello, World” Program
We will go through the steps required to create and run a simple Java program.
1. Create a Java a project.

a) Choose the menu item File/New/Project... .
b) Select Java Project in the category list. Click Next.
¢) Give the project a name (“Hello”, for example). Click Finish.
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You will see:

OO0 Java - Eclipse SDK - /Volumes/Data/KMUTT/CPE 231 Proglang Vol3 06-2/src/eclipse handout
J' J"'J 'J J'J e Java

¥ = - <
[ Package Explo... SZ\Hierarchy| =0 =0 S: Outline X(\\_V =g
An outline is not available.

1= Hello

2 Problems 23 \\Javadoc Declaration =08
0 errors, 0 warnings, 0 infos
Description A | Resource Path Location

J Hello J J [ l

The Package view shows your project classes organized by package. We won’t be
using packages for this simple program so that view is not especially useful. The
Navigator view would be most useful but it is not shown in this perspective. You
can add any view you like to any perspective. Choose the menu item
Window/Show View/Navigator. You will see:
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e 00 Java - Eclipse SDK - /Volumes/KMUTT/08-1 CPE 470 OOP Design Vol 2/src/eclipse

J7 X J*'O"”.&'Jilﬁ@'JE‘JJ % = 4 v & 8 ava
¥ pack [T Hiera [%5 Navig 83\ = B = B(8z outline 82\ = [m]
=| ey An outline is not available.
¥ V_—/’ Hello
= bin
& src
|| .classpath
|5 -project
(2 problems 52 @ Javadoc | [, Declaration| »Y=0O
0 errors, 0 warnings, 0 infos
| Description A Resource Path Location

The Navigator view has been added. A perspective can contain many views, so, to
save screen space, views are organized into frames that may contain multiple tabs.
The Navigator and Package views both appear in the same frame, but they each
have their own tab. See also, in the bottom frame, that there are separate tabs for
the Problems, JavaDoc and Declaration views. When you edit or run a program,
any compilation errors will appear in the Problems view. Notice that the Hello
project lists two files, .classpath and .project. These files are created
automatically by Eclipse for each project. The folder src will hold all .java source
files for the project and the folder bin will contain the compiled .class files.

Create a new Java class:

a) You can select the menu item File/New/Class. However, it is time to learn
another way of selecting commands. Eclipse is a large program with many
menus and commands. Sometimes it is difficult to remember which menu has
the command you need. Eclipse relies heavily on “context sensitive popup
menus.” If you select something and right-click on it (click your secondary
mouse button, or, on a Macintosh, <ctrl>+click), a menu pops up containing
only those commands that are relevant to the selected item. Try it. Right-click
on the Hello project:
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b)

I
= L

Y Project.
Go Into
Open in New Window i Package

- Copy & Interface
2 Paste & Enum
% Delete @ Annotation
Moves #Y Source Folder
Rename
[ Folder
2 Import... ¥ File
g Export... = Untitled Text File
E7 JUnit Test Case

2| Refresh
Close Project [ Other...
Close Unrelated Projec P —
Run As > —
Debug As p Problems S@\Javadoc Declaratic
Team P rors, 0 warnings, Olinfos
Compare With » Description
Restore from Local History...
PDE Tools >
Properties

“

You can see that the popup menu has all commands that can be applied to the
Hello project. This is true in general with Eclipse. When in doubt, look at the
popup menu for any item you want to work with. Here, select New/Class.

In the dialog, name the class Hello, and check the box that asks Eclipse to
create public static void main (String[] args). Ignore the
warning that “The use of the default package is discouraged.” Click Finish:
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e OO New Java Class

Java Class

L'S The use of the default package is discouraged.

Source Folder: Hello

Package: (default)

[ Browse... |
Browse...

") Enclosing type:

Browse...

Name: [Hello
Modifiers: epublic Odefault ) private ) protected
[ labstract [ final | static
Superclass: java.lang.Object ( Browse... )
Interfaces:

Which method stubs would you like to create?
g public static void main(String[] args)
D Constructors from superclass

g Inherited abstract methods

Remove

(  cancel )
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You will see:

e 00 Java - Hello/src/Hello.java - Eclipse SDK - /Volumes/KMUTT/08-1 CPE 470 OOP Design Vol 2/src/eclipse

It-E &3 0-% |8#e- o485

|8 1ava

[ERieeciilisinea == Navio 23 NS

-

v V_—/I Hello
> & bin
¥ (& src
4] Hellojava
-] .classpath
[5) .project

(3] Hellojava 53\

= O|[5= outline 53\

public class Hello {

args

public static void main(String[] args) {
v Auto-generated method stub

}

=5

ZRxew”

v O, Hello

© % main(string(])

([20 Problems 83 @ Javndoc] [, peclaration|

EN )

0 errors, 0 warnings, 0 infos

| Description A Resource

Path Location

Writable Smart Insert 1:1 |

You can see that Hello.java has been added to the project. If you open the bin
directory, you will see that Hello.class has been added to it. Eclipse
automatically compiles each source file every time you save it. Hello.java has
also been opened in an editor window. You can edit as many files as you
wish; each file will have its own tab in the editor pane. Note that Eclipse has
filled in some of the code: some comments, the class declaration, and the

main method.

Note also that the Outline view now shows the Hello class and its contents.
The outline will list every variable and method in the class. Different icons
distinguish constructors and static fields or methods. Color coding
distinguishes public, private and protected items. You can see your whole
class at a glance. If you click on something in the outline, the editor will scroll
to it. This is true of many of the views. If you select or double-click on
something, an editor is opened or some other useful action occurs.

To finish the class, add this line to main:

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

The editor automatically indents and formats your code as you type. It adds
closing parentheses and braces for you.

Save your work. You can do this by clicking on the floppy disk icon on the
toolbar or by choosing File/Save.
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3. Run your program. Select Hello.java in the Navigator view. In its popup menu,
choose Run As/Java Application. If you haven’t saved your files, you will be
asked to do so, then the program runs. The bottom frame shows a Console view.
The Console is the window for text I/O:

Java - Hello.java - Eclipse SDK - /Volumes/Data/KMUTT/CPE 231 ProglLang Vol3 06-2/src/eclipse handout
I Bl 0rar] AR I T s
(Packa... | Hierar... [25 Nav g 520 ‘_77:’ ai(m Hello.java 52 5 = 0| ‘SE Outline 532 = 0]
public class Hello { -
u:,J Hello O, Hello
=] .classpath /*% ] 8 main(String(])
|-] .project b args
J */
lo1b Hello.class : & y s s
7) Fieiiloh public static void main(String[] args) {
=] [nellojava, I / Auto-generated method stub
System.out.println("Hello, world!");
}
}
'Prohlcms‘Javadoc[ Declaration ‘ E console 32 v > = 0]
<terminated> Hello [Java Application] /System/Library/Frameworks /JavaVM.framework/Versions/1.5.0/Home/bin/java (Dec
Hello, world!

l | Il
You can see the output “Hello, world!” in the Console.

Once you have run your program once, you can run it again by clicking the Run

icon from the toolbar: it looks like the Play button on a CD player: @ M

If you double-click on the title bar of any pane, it will zoom to fill the entire window,
hiding all the other panes. Double-clicking again on the title restores the pane to its
former size and position. If your computer has a small screen, you may find that the
editing panes are too small, so it is useful to be able to zoom them easily to “full
window” size.

Errors

If your code has any syntax errors or other problems that prevent it from compiling,
the editor window shows a red X icon at the beginning of each line with a problem. If
you move the mouse over the X, a message will pop up. Also, the Problems pane at
the bottom lists all error messages. In the picture below, I have misspelled “class” as
“crass” and have deleted the semicolon from the end of the printing statement:
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Debugging

Eclipse has a good source-level debugger. The first time you want to debug a
program, select the class with that program’s main method in the Navigator view

and choose Debug As/Open Debug Dialog... from its popup menu:
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2 BER T n 2R 0w
. (8% ©® public crass Hello { il L O L
¥ 1= Hello 2
(& bin /%
¥ & src * @param args
L4
Hello java
B c%ss i public static void main(String[] args) {
e // TODO Auto-generated method stub
B project (%] System.out.println("Hello, world!")
}
}
E;, Problems £2 @ Javadoc] @) Declaralian] =] Consolq :%v v=a
2 errors, 0 warnings, 0 infos
| on Resource Path Location |
@ Syntax error on token “crass”, class expecte Hello java Hello/src line 2 ~
@ syntax error, insert " to complete BlockStal Hello java Hello/src line 9 ﬂ
a
v
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o000 Debug
Create, manage, and run configurations
Debug a Java application
Configurations: Name: Hello
© Eclipse Application
4] Java Applet
v [TJjava Application { Main | Arguments JRE Classpath Source Environment | Common )
&p
JuJunit Project:
.ﬂ)rJUmt Plug-in Test Hello 3 m '
@, Remote Java Application —
ESWT Application
Main class
Hello ( Search... )
"l Include libraries when searching for a main class
") Include inherited mains when searching for a main class
Z Stop in main
e e I
New Delete Apply Revert )
Debug Close
VA

There are many options you can set here, but the important one is to check the box
that says Stop in main. Then, click Debug. You will get an alert asking if it’s okay to

switch to the Debug perspective; answer Yes. You will see:

[

G Dy

< public static void main(String[] args) {
/] // TODO Auto-generated method stub
s | System. out.println("Hello, world!");
. ¥

}

&0 Q| @™ ]85 T %5 Debug &’Java
%5 Debug 22 %% 0> >y I.Cf)_ D RT I_‘Tfi ~ = O|[e9= variables 52 \_% Breakpoints} @Y =0
¥ [31 Hello [Java Application] | Name |Value
v @Hello at localhost:60793 O args String[0) (id=15)
¥ 4 Thread [main] (Suspended (entry into method main in Hello)) ‘
= Hel tring()) line: 9
bﬁ /System/Library/Frameworks /JavaVM.framework/Versions/1.5.0/Home/bin/j ‘
. \ ]
€ = REICH
[ =) Jal»
(Do iin, N (== ouine 2t =0
= R oY
ublic class Hello {
P v ®, Hello
o /- © © main(String(})
* @param args
b 4

El console 2 Lz Tasks]

% %| BB E|E t B-r8- =8

Hello [Java Application] /System/Library/Frameworks /JavaVM.framework/Versions/1.5.0/Home/bin/java (May 19, 2008 10:03:22 AM)

J 0® ‘ Writable l Smart Insert ‘ 9:1 J
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All perspectives are listed at the top-right corner of the window. You can switch back
and forth between the Debug and Java perspectives simply by clicking on their
names.

Execution has halted at the first statement of main. This program is not very
interesting to debug, but the debugger is useful for larger programs. You can single-
step (execute one statement at a time), run until a breakpoint (any line that you mark
as a breakpoint), and examine the value of any variable or expression. All accessible
variables are shown in the Variables tab. You can also add an Expressions view tab
that lets you type in and evaluate any expression.

The main debugger commands from the Run menu (and their function key shortcuts)
are:

Step Into (F5): Execute one statement and then break. If the statement is a function
call, stop at the first line of the function implementation.

Step Over (F6): Execute one statement and then break. If the statement is a function
call, execute the entire function call as if it were a single statement and break when
the function returns.

Step Return (F7): Execute until the current function returns, then break.
Resume (F8): Execute until the next breakpoint or until the program exits.
Terminate: Cancel program execution.

You can set a breakpoint at any line in your source code. Put the cursor anywhere in
the line and choose Run/Toggle Line Breakpoint, or just double-click in the gray area
at the left of the line. A blue dot will appear at the left of the line. Here is an example
from a different project:

‘) stackjava &3

wclass Stack

{

Al l %/

Section 1: Public interface

/* construct new, empty stack */
- public Stack()
{
@ body = new LinkedList();

}

Help

The Help menu will take you to complete Eclipse documentation. Choosing
Help/Welcome takes you back to the screen you saw when you first launched Eclipse.
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Moving Files Around

Each project listed in the Navigator window is stored as a folder (directory) in your
workspace folder. You can edit any files in the folder using any editor you like. If you
add files created elsewhere to a project folder, Eclipse won’t know that they are there.
If you select the project and choose Refresh from the popup menu, Eclipse will
update its display to reflect all the files you have added or deleted from the project
folder.

If you delete a file from a project using Eclipse, that file is also deleted from its
folder. If you delete a project, Eclipse asks you whether you also want to delete the
folder. If you save the folder, you can bring that project back into your workspace
later by using the File/Import command. You can also use the Import function to
copy any external files into a project folder; this is an alternative to manually copying
files into the project folder. There is also an Export function.

Source and Refactor

The Source and Refactor menus have many commands to help with editing and
revising code. For example, if you select a block of text, there are commands to
reformat it or fix its indentation, to create comments, to put the code inside a
try/catch block, efc. If you use these tools to rename a class or variable, all
references to the old name are updated automatically.
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