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Preface

Eclipse is an integrated development environment (IDE) used in computer programming, and is the most widely used Java IDE.
It contains a base workspace and an extensible plug-in system for customizing the environment. Eclipse is written mostly in Java
and its primary use is for developing Java applications, but it may also be used to develop applications in other programming
languages through the use of plugins (Source: https://en.wikipedia.org/wiki/Eclipse_(software)).

Eclipse provides IDEs and platforms for nearly every language and architecture. They are famous for their Java IDE, C/C++,
JavaScript and PHP IDEs built on extensible platforms for creating desktop, Web and cloud IDEs. These platforms deliver the
most extensive collection of add-on tools available for software developers (Source: https://www.eclipse.org/).

In this ebook, we provide a compilation of Eclipse tutorials that will help you kick-start your own programming projects. We
cover a wide range of topics, from setup and configuration, to plugins installation and UI creation. With our straightforward
tutorials, you will be able to get your own projects up and running in minimum time.



https://en.wikipedia.org/wiki/Eclipse_(software
https://www.eclipse.org/
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About the Author

JCGs (Java Code Geeks) is an independent online community focused on creating the ultimate Java to Java developers resource
center; targeted at the technical architect, technical team lead (senior developer), project manager and junior developers alike.

JCGs serve the Java, SOA, Agile and Telecom communities with daily news written by domain experts, articles, tutorials, reviews,
announcements, code snippets and open source projects.

You can find them online at https://www.javacodegeeks.com/
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Chapter 1

Eclipse Tutorial for Beginners

This is an article about the Eclipse Integrated Development Environment (IDE) for Java Developers, more specifically, the Mars
release of the Eclipse IDE for Java Developers.

You will get a brief introduction about how to download, install, and use the software.

The following table shows an overview of the entire article:

1.1 Introduction

Eclipse is a well-known and respected Integrated Development Environment (IDE) developed by the Eclipse Foundation. Eclipse
is beneficial to programmers because it aids in the development process by providing the following key features:

* An easy to use graphical user interface that navigates through your code hierarchy.

» Syntax highlighting that displays source code in a color code format to improve readability.
* Code completion that makes recommendations on methods and parameters as you type.

* Recommendations on how to fix errors and automatic error correction.

* A graphical debugger that allows for line-by-line code inspection.

» Single key compilation and execution of a program.

* Automatic code generation for commonly used patterns.

* Integration with source code version control repositories.

There are several benefits to the experienced programmer; however, novice programmers should use IDEs cautiously. Oftentimes,
novice programmers become dependent on IDEs without really understanding what is going on behind the scenes, especially as
it relates to code generation. Once a programmer understands the basics of writing code from scratch, an IDE is a powerful tool
to speed up application development.

1.2 Requirements

In order to use the Mars release of Eclipse IDE for Java Developers, at a minimum, Java Development Kit (JDK) 7 is needed. The
JDK includes the Java Runtime Environment (JRE), Java Virtual Machine (JVM), and all other tools needed to write, compile,
and execute Java programs. If you already have JDK 7 or higher, you do not need to re-install it. However, if you do not have a
JDK or an outdated version, go to Oracle and download the JDK.



https://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html
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1.3 Download

There are several versions of Eclipse that cover several different programming languages. Specifically, for this tutorial, we will
cover the Mars release of Eclipse for Java Developers. To download Eclipse, go to the Eclipse IDE for Java Developers website.
When you go to the website, you should see a page similar to what’s shown below.

®
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Download Links
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Figure 1.1: Eclipse IDE for Java Developers website

Click on “Mars Packages” in the upper right hand corner, which will bring you to a screen similar to what’s shown below.
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Figure 1.2: Eclipse Mars
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As mentioned, there are various versions of Eclipse IDE for several languages. This tutorial covers the Eclipse IDE for Java
Developers. The version to download is operating system and JDK version dependent, so make sure you download the version
appropriate for your operating system and Java installation. For example, I am using a Mac with a 64-bit installation of Java, so
I selected the “64-bit” link next to “Mac Cocoa” from the right-hand side of the screen.

W Safari File Edit
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View History Bookmarks Window Halp

=

'Yk IR LR NIE] 100% BB Wed Mar 7:20PM O =
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£ eclipse
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Kepler Packages Linuix 32-hit 64-bit
no Packages T =
Jllr'.d 5 Pm‘?a e ..-‘li Eclipse IDE for Java Developers Windows 32-bit 64-bit
H el Pack £ ' 167 MB - Downlcaded 147,984 Times Mac Cocoa 64-blt
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Figure 1.3: Eclipse Download
After clicking the link, you should see a screen that is similar to what’s shown below:
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Figure 1.4: Mirror Sites
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You should scroll down to view the mirror sites that are available in the “Choose a mirror close to you” section. Select the mirror
that is closest to you in the list in order to speed up your download of the tool. Columbia University is the mirror closest to
my location; therefore, I clicked on the Columbia University link, which displayed the screen below and started the download
process.

& Creareaccount 8 Logn
= eclipse
-—
GETTING S5TARTED MEMBERS PROJECTS MORE~

5§ THANK YOLI RO NLOADING ECLIPSE

Thank you for downloading Eclipse

nd together let's make Eclipse even better.

T the 5L SLart i & few & 5 elick here Lo start the downikeed,

Your donation will fund Eclipse IDE development.

Donor

Supporter
Friend of Eclipse
Wirrar site + Frend of Eolpse laga + O%eily dezount

Best Friend

Tshurt + Eclipselon discourt & Friend berefits

[ ¢ 2 ] <]

Webmaster Idal

Figure 1.5: Download Success

1.4 Installation

Once your download completes, double click the file you downloaded to extract it to your chosen directory. After the compressed
file is extracted, no further work is required to install Eclipse apart from making sure you have installed a JDK, which we covered
in a previous step. If you are on a Mac, click on the “eclipse” icon file located in the folder where you extracted the file or if you
are on Windows, double-click “eclipse.exe” to launch the application.

You may see startup errors if you have downloaded a version that doesn’t coincide with your operating system and/or
Java installation version.

The Workspace Launcher dialog displays:
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| NON Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: /Users/username/Documents/eclispeWorkspace n Browse... [

i i i laya Pade Pap
Use this as the default and do not ask again ) .d“.'ﬂrﬁ uﬁﬁks

Cancel

Figure 1.6: Launcher Dialog

An Eclipse workspace stores your Eclipse configuration and workspace data. Determine a directory where you would like the
workspace to reside, enter a name for the workspace, and click "OK". For your information, a “workspace” just represents the
physical location on your computer where your files will be stored. After clicking "OK", the “Welcome to the Eclipse IDE for
Java Developers” screen displays. In the upper right hand corner, click on "Workbench".

B Wakcoma 33 = S :
g
Welcome to the Eclipse IDE for Java Developers Pl e e

/\_ What's New

Find out what is new

@g_ . Samples

- Try out the samples

Figure 1.7: Workbench

1.5 Tool Overview

After clicking on Workbench, the following screen displays:
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A B C
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2= Qutine 2 LY
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Figure 1.8: Tool Overview

When Eclipse initially launches, it defaults to a view of the “Java Perspective”, which appears in the upper right-hand corner.
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= a" Java

= B [ TaskList X - O
v %] % XftE 9 -
=ing ' P All F» Activate... @ ‘

Current
Perspective C
(D Connect Mylyn &4

Connect to your task and ALM tools or
create a local task.

o= Outline 23 ==

An outline is not available.

() | Java Corde Geeks

Figure 1.9: Java Perspective
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In Eclipse, a Perspective is a grouping of related windows and features that allows for a developer to perform a specific set of
tasks. The Java Perspective offers views and editors for creating and executing Java applications.

By default, the main window of the Eclipse IDE includes the following sections:
 Section A - Package Explorer

* Section B - Editor

¢ Section C - Task List

¢ Section D - Tabbed Views Pane

The Package Explorer allows you to navigate all of the files associated within a project.

f§ Package Explorer £3 =N ==
v (= JavaCodeGeeks
¥ #Esrc

¥ 4 (default package)
¥ [J] HelloWorld.java
v () Helloworld
@ main(String[]) : void
¥ = JRE System Library [JavaSE-1.8]
> D:'_"" resources.jar - /Library/Java/JavaVirtualMachines/jdk1.8
| 4 D—-_:u rt.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_60.jdl
> D?" jsse.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_60.
[ 2 D?n jce.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_60.]
| 2 DT:" charsets.jar - /Library/Java/JavaVirtualMachines/jdk1.8.(
> DE" jfr.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_60.jd
> @ cldrdata.jar - /Library/Java/JavaVirtualMachines/jdk1.8.C
[ @ dnsns.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_€
> E- jaccess.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0.
> D'T..T" jfxrt.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_60.
b @ localedata.jar - /Library/Java/JavaVirtualMachines/jdk1.£
'ETE nashorn.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0
s sunec.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_€
sunjce_provider.jar - /Library/Java/JavaVirtualMachines/,
sunpkesii.jar - /Library/Java/JavaVirtualMachines/jdk1.
zipfs.jar - /Library/Java/JavaVirtualMachines/jdk1.8.0_6(
AppleScriptEngine.jar - /System/Library/Java/Extensions
wa dns_sd.jar - /System/Library/Java/Extensions
(oa j3daudio.jar - /System/Library/Java/Extensions
s j3dcore.jar - /System/Library/Java/Extensions
o j3dutils.jar - /System/Library/Java/Extensions
fog jai_codec.jar - /System/Library/Java/Extensions
58 jai_core.jar - /System/Library/Java/Extensions
mlibwrapper_jai.jar - /System/Library/Java/Extensions
MRJToolkit.jar - /System/Library/Java/Extensions
(o vecmath.jar - /System/Library/Java/Extensions

SIEIEIEIEY

b [l

(ENET

)

1200

VY VY VY VVYYVYVYYVYYYY

layn Nonlke
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Figure 1.10: Package Explorer
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You may open a file by double-clicking on it; the opened file appears in the Editor window.
The Editor window allows you to modify Java source code or text-based files. You may have more than one Editor window
opened at once, each displaying a different file. The example below shows one file called, “HelloWorld.java”.

\J] HelloWorld.java 23 = [

public class HelloWorld {
public static void main(String[] args) {

= /f Don't forget to....
System.out.println("Hello World");

Figure 1.11: Editor Window

The Task List links to external bug tracking systems and displays assigned tasks. To learn more about the Task List, read about
Eclipse Mylyn.

] Task List 3% G- E%E X e %@ =08

P Bl M Activate... @

Edit Task Working Sets...

Figure 1.12: Task List

The Task List view is not to be confused with the “Tasks” view. The “Tasks” view is discussed in section the Tabbed Views Pane
below.

The Outline window displays the structure of the file currently selected in the Editor window.



https://www.eclipse.org/mylyn/
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0= Outline 3 = ™

BEliWRwew *
v (O, HelloWorld
oS main(String[]) : void

Figure 1.13: Outline View

The Tabbed Views Pane is located at the bottom of the screen and houses various views that can be hidden or shown based on

developer preference. The default views that display within the tabbed pane are Problems, JavaDoc, and Declarations.

The Problems view shows any error messages or warnings associated with source code found in your project.

£ Problems §1 @ Javadoc (i Declaration ot |
1 error, 0 warnings, 0 othars
Description ~ Resource Path Location Type
¥ @ Errors (1 item)
D Syntax eror, insert *;" to - Java /davaG line & Java Problem

Figure 1.14: Problems View

The JavaDoc window shows the documentation for an item selected in the Editor window.

Problems @ Javadoc £3 Declaration 2 == 0
G javalang System

The System class contains several useful class fields and mathads. it cannot be instantiatad.

Amang the tacilities provided by the System class are standard input, standard output, &nd efror culput sireams; access 1o externally defined properties and environment variables; a means of loading files and
libraries; and a wtility method fior quickly copying a portion of an array,

© JDK1.0
Author:
unascribed

Figure 1.15: JavaDoc View
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The Declarations window tells you about the declaration of the Java object currently selected in the Editor.

4] HelloWorld java 53 = 08 [ TaskUist 32 L = |
1 f. % P 5 4 -
2 public class HelloWorld { = &% ¢ < B8 9
3 @ Connect Mylyn 2
public static void main(String[] args) { = Connect to your task and ALM tools or create a
gs /77000 Don't forget to....
6 System.out.printin("Hello World"); 9= outline §3 =B
} BEiuew v
3 ] ¥ @, HelloWorld
| ol © *mainiString[}) : void
| 1
'[! Problems @ Javadoc | [ Declaration §2 B = 0

java.lang.System
public final class System {

€ /* register the natives via the static initializer.

VM will invoke the initializeSystemClass method to complete
the initiolization for this closs separated from clinit.

] Note that to use properties set by the VM, see the constraoints
E described in the initializeSystemClass method.

cal

private static native void registerNatives();

static {

registerNatives();

8w

/** Don't let anyone instantiate this class */
private System() {
4

e
* The "standard" input stream. This streom is already
* open and ready to supply input data. Typically this streom
* corresponds to keyboard input or another input source specified by
* the host environment or user.
*
!
public final static InputStreom in = null; £ L,
e o) | Java Code Geeks
* The "standard" output streom. This stream is aolready b, R ok > Juul
* open ond ready to accept output data. Typically this stream

Figure 1.16: Declaration View

You may add additional views to the bottom tabbed pane by clicking on "Window—Show View" and selecting what you want to
see.
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Help e e
Minimize ipse - /Users/ksmith/Documents/eclispe\
Toggle Full Screen  ~3F
New Window
Editor >
Hide Toolbar

% Ant

' Perspective » B Console X#®QcC
Navigation » | [2 Declaration X#QD
Bring All to Front @] Error Log X#QL

| @ Javadoc X#¥QJd
. Navigator
g= Outline X#QO0
{2 Package Explorer X 3Q P
#» Palette
[*] Problems X#8QXx
=g Progress
(75 Project Explorer
<% Search X¥#Qs
& Structure
Task List X#¥QK
| Tasks
[z Templates

T Type Hierarchy X %QT
I"I' = I P
omer ) | JaVa [odieGeaks

Figure 1.17: Show View

At a minimum, add the “Console” and “Task” tabs as they are very useful during development.

The “Console” view displays your program’s output or any runtime exceptions produced by your code.

¥ Problems Javadoc [i, Declaration ' [E) Console 2 X% RpgpE=SEE »0-ri-=0
[Java fibrary/Java/, -B.0_B0.jdk/Cs (Mar 11, 2016, 11:15:50 AM)

Hello World

loyn Nanko

\ ) | UiV duoio

Figure 1.18: Console View

The “Tasks” view displays markers, such as, “//TODO” that you have placed in your source code as a reminder to yourself to do
something.
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[¥] Problems & Javagoe (i), Declorstion [ Conscle =) Tasks 2 s =
1 items
¥ a1  Descrpticn Rescurce Path Lecation Typo

TODO: Don't forget 1o.... Helloworid java /JavaCodeGeeks/src line § Java Task

| Ry Nankln

ulivl i

Figure 1.19: Tasks View

1.6 Tool Configuration

Before starting the first example, ensure that Eclipse is properly configured to your development preferences. From the Eclipse
menu bar, select Eclipse—Preferences to open the Preferences dialog box.

-8 File Edit SE
About Eclipse

Preferences... 3£,

> |

ide Eclipse FeH
Hide Others " 38H
Show All

s
JiGliEciipse. 30&A0-

g T T T T S T -

Figure 1.20: Preferences
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N NSN Preferences
[ type filter text ﬂ] General r v w

b General —

b ARt | | Always run in background

:ﬁnldﬂ Recommenders || Keep next/previous editor, view and perspectives dialog open

elp B
q b Inztall/Update | | Show heap status
i :..:va ‘Workbench save interval (in minutes): |5
aven L

B e Mylyn Open mode
¥ Oomph
3 »Run/Debug © Double click

¥ Team " single click

Validation s
> WindowBuilder Select on hover
» XML | Dpenwhen using arrow Keys
MNote: This preference may not take effect on all views
a
Restore Defaults Apply

15

Figure 1.21: Preferences

In the Preferences dialog, you can setup the configuration information for your workspace and set your own development prefer-
ences. Expand the “Java” category and select the "Installed JREs" option.
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FGenaral

Ant
FCode Recommendars
Help
Finstall/Update
V.lava

b Appearance

* Build Path

k Code Styla

» Compiler

¥ Debug

P Editor

| “instalied JREs |
Execution Environmen
JUnit
Properties Files Editor
FMaven
B Mylyn
= Comph
¥ Run/Debug
» Team
Validation

FWindowBuilder
XML

ESSEY SSI——— I ST .-

R

Preferences
Installed JREs O .
Add, remowve or adit JRE definitions. By dafault, the chackad JRE is added to the build path of newly created Java projects.

Installed JREs:

MName Location Type Add...
|| mi\, Java SE 6 [1.6.0_85-b14-48B.1] /System/Library/Java/lavaVirtualMachines/1.6.0.jdk/Gontents/Home MacOS X
=\ Java 5E 8 [1.8.0 60] (default)  /Library/Java/JavaVirtualMachines/jdk1.8.0 60.jdk/Contents/Home MacOS X

Search...

nﬂﬁhﬁ
Jdooio |
_Apply

Cancel

Figure 1.22: Installed JREs

Eclipse is smart enough to locate the JREs already installed on your computer. If you have more than one, select the appropriate
JRE based on your preferences. If your JRE does not appear in the list, you may add it by clicking “Add”. Next, under the "Java"
category, select the "Compiler" option and set the "Compiler Compliance" Level to the corresponding version of the JDK version

you are using.
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® @ Preferences
Compiler vl v w
»General - .
B Ant Configure Project Specific Settings...
¥ Code Recommenders JOK Compliance
*Halp

» Install/Update Compiler compliance level: 1.8 B

Vlava
I AppSarance Use default compliance settings
» Build Path Generated .class files compatibility: 1.8 n
F Code Style
Source compatibility: 1.8 &
¥ Debug
¥ Editor Disallow identifiers called assert': Error -
¥ Installed JREs
JUnit Disallow identifiers called "enum': Error -
Properties Files Editor
» Maven Classfile Generation
B Mylyn
» Comph Add variable attributes to generated class files (used by the debugger)
:?““’D‘“’“g Add line number attributes to generated class files (used by the debugger)
am
Validation Add source file name to generated class file (used by the debugger)
::::: uilder Preserve unused (never read) local variables

7 Inline finally block

class files, but improved performance)

_ Store information about method parametors (usable via reflection)

() | Java Code Geeks
@ __Cancel oK

-

Figure 1.23: Compiler Options

Next, set your preferences for source code formatting by selecting "Java—Code Style—Formatter".
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LN Preferences -
Formatter v v v
*General 2 : :
»Ant Canfigure Project Specific Settings...
¥ Code Recommenders Active profile:
»Help o e i
¥ Install/Update Eclipse [ouilt-in] Edit...
Vlava
 Appearance _ Mew.. | | Import.. | | ExportAll..
» Build Path
¥ Code Style Proview:
Clean Up T

Code Templates
Organize Imports
¥ Compiler
¥ Debug
B Editor
¥ Installed JREs
JUnit
Properties Files Editor
* Maven
* Mylyn
¥ Oomph
¥ Run/Debug
= Team
Validation
FWindowBuilder
XML

* A sample source File for the code Formatter preview
v

package mypackage;
import jova.util.LinkedlList;

public class MyIntStack {
privote final LinkedList fStack;

public MyIntStack() {
fStack = new LinkedList();

}
public int pop() { T
return ({Integer) FStack.removeFirst()).intValue(); s !E:P'l."ﬂ
N ) |ulivi
public void push(int elem) {
Fri pmly oddPd amd Cmmuny Tol s mmm® ot wm™™
Restore Dafaults Apply

Figure 1.24: Code Formatter

The “Formatter” section contains workspace preferences for formatting source code. Under the "Active Profile Option", select
the “Java Conventions [built-in]” option for the profile and click "Apply" and then "OK".
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Formatter {aw v -
* Genearal
» Ant Configure Project Specific Settings...
¥ Code Recommenders Active profile:
» Help
» Install/Update Java Conventions [built-in] - Edit...
| wJava
| » Appearance New... Impert.., Export All,..
| » Bulld Path .
| ¥ Code Style Az
| Clean Up /e
| Code Templates * A zample source file for the code formatter preview
Formatter S
| Organize Imparts
- Compiler package mypackage;
¥ Debug
¥ Editor import jova.util.lLinkedlList;
| ¥ Installed JREs
| Junit public class MyIntStack {
| Properties Filas Editor private final LinkedList fStack;
| FMaven
| *Mylyn public MyIntStock() {
| » Qomph fStack = new LinkedList();
* Aun/Debug ¥
| »Team
Validation public int pop() {
| FWindowBuilder return ({Integer) fStack.removeFirst(}).intValue();
| XML }
public void push(int elem) {
I o S ey ] L DN Ao, N Ry N, IS ., N
Restors Dafaults Apply
|
@ '@ Cancel OK.

Figure 1.25: Java Conventions

Now, you are ready to start coding in the Eclipse IDE!

1.7 Hello World Example

1.7.1  Writing Your First Program

To begin developing a Java program using Eclipse, create a new project. A project groups source code, configuration settings,
and other files into a deployable unit. From the "File" menu, select "New—Java" Project.
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ie [ECN Edit Source Refactor Navigate Search Project Run Window
New

122 Java Project B

Open File... = Project...
 Close HEW |

|
- A3\ # Package
hGes . (@ Class
; Save HS & Interface
j;:: | Save As... & Enum
Y Save All £ @ Annotation

¢ Revert &1 Source Folder

t F i :
;"z ri Move... 1% Java Working Set
r-/ [ Rename... F2 '{ FFIdE"
vjar | Refresh F5 I;}' FIIE, :
lar- Convert Line Delimiters To > =l Untitled Text File
rset ' [Ef JUnit Test Case
r-i = Print... + =4
3 T Task
ns.j  Switch Workspace > = Example...
:ess  Restart
Ljar | [ Other... 3N

dled [y Import...

hert &9 Export...

ec.ji

ice.  Properties - L
pke ;

sja 1 HelloWorld.java [JavaCodeGeeks/src] .
eScriptEngine Jar - FSystem/Librany’Java’'Extensions -

Figure 1.26: New Java Project

When the “New Java Project” wizard is displayed, enter a name for your new project; accept all defaults when stepping through
the rest of the wizard and click ‘Finish’.
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® @ MNew Java Project
Create a Java Project —

Create a Java project in the workspace or in an external location.

Froject name: | HellowWaorld

Use default location

Location:
JRE
o Use an execution environment JRE: JavaSE-1.8
lUsea project specific JRE: Java SE 8 [1.8.0_60] 4
Use default JRE (currently 'Java SE 8 [1.8.0_560]" Configure JRES...
Project layout

I Use project folder as root for sources and class files

© Create separate folders for sources and class files Configure default...

Working sets

| Add project to working sets

L

Working sets:

L |
ile

) | Java Code Geeks
@ Mext = Cancel

Figure 1.27: Create A Java Project
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An empty project displays, as shown below.
1 o e G e R e [ J| o BSE
[ Packaps Explacar 3 8 o it | TR ] T st 5 O~-ZE B¢ 9 -—0O
'.“-!I‘:\I;:\Mh-d b duvs Code Gesks b Azisale.. [5:1
B JRIE Syiem Ly LaveRE-1 8]
O Connect Mylyn x4
Sonnees b pour s and AL teols or greane & kel fagk
I Owline 27 =20
A il ® not aresiasie.
Prabiky Jirvad o Dot v Consoe W Tasks BX e |
D ey
P R ——— ryse— s

Locuton g

Figure 1.28: Empty Project

To add a class to your workspace, right click on your class name and select "New—Class". In my example, my project name is
"HelloWorld" as shown below:
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Java - Eclipse - /U

[# Package Explorer E3

¥ = HellowWaorld
(2 src
F =, JRE System Library [JavaSE

Go Into

Cpen in New Window

BTN & Java Project

™ Project...

#7 Package _
& Interface '
& Enum

@ Annotation

&% Source Folder

1% Java Working Set

1 Folder

% File

[ Untitled Text File

Ef JUnit Test Case

i Task

™ Example...

% Other... BN

gms @ Javadoc |El Declaration E] Consc

Description

ol
| S

Open Type Hierarchy F4
Show In NEW e
Copy %8C
2 Copy Qualified Name

[T Paste EA
¥ Delete (£33
2 Hemove from Context “C{r36)
Build Path >
Source LES >
Refactor TET >
iy Import...

g Export...

v Refresh F5
Close Project

Assign Working Sets...

Run As >
Debug As >

Validate

Team >

Compare With L
Restore from Local History...

Configure >
Properties #® o

r

kL)

Figure 1.29: HelloWorld Class

h

) |Java

ﬂ”‘l?ﬁ‘.‘ﬂ

UuubL

Geeks

Right click the name of your newly created package in the Package Explorer and click "New—Class". The New Java Class

dialog displays.
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f ® @ Mew Java Class I

| Java Class

Create a new Java class.

Source folder: HellowWorldisre | Browse...

Package: (defaul]  Browse...

|| Enclosing type: Browse

T ——

Modifiers: ﬂ public I’T" package ; private 3 protected

[ abstract [ | final | static

Superclass: java.lang.Object | Browse.. |

Interfaces: i_ Add... _i
Remove

Which method stubs would yvou like to create?
|| public static void main{String[] args)
| Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
|| Generate comments

(| Java Code Beeks
@ s emrw

Figure 1.30: Class Dialog
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] & Mew Java Class

Java Class

Create a new Java class.

Source folder: HellowWorldisrc Browse...
Package: com.javacodegeeks. zamples Browse...

|| Enclosing type:

Marme: | HelloWorldClass
Modifiers: ﬂ public -?.:.pa{:kaga private protected
[ | abstract [ | final static
Superclass: java.lan_g.[]lqj&ct Browse...
Interfaces:

Add...

Which methed stubs would you like to create?
|| public static void main{String[] args)
|| Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value herg)

|| Generate comments

S W d

i W ="‘-T’f|"“ F’ k

“LM = Jﬂuﬁ UG IEH% g
5 cues

il
R=

Figure 1.31: Hello World Class

Enter a “Package” and “Name” for your class following the example below.
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Under the “Which method stubs would you like to create?”, leave the default of “Inherited abstract methods™ and also select
“public static void main(String[] args)” and click “Finish”.

Which methed stubs would you like to create?
public static void main{String[] args)
|| Constructors from superclass

Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

[ Generate comments

@ Cancel

b -

Figure 1.32: Method Stubs

Eclipse generates a class stub that contains several necessary items:

* package line
e class name

¢ default main method

default TODO statements

The next step is to add code to your main method.
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[J] HelloWorldClass. java 53 =

1 pockoge com.javacodegeeks.samples;

LAy

public class HelloWorldClass {

i public static wvoid main(String[] args) {
= iy 00 Auto-generated method stub =
7 Svstem.ouwt.println{"Hello World"};
8 1
4
1@ 3
11

Figure 1.33: HelloWorldClass.java

package com. javacodegeeks.samples;
public class HelloWorldClass {
public static void main(String[] args) {

// TODO Auto—-generated method stub
System.out.println("Hello World");

1.7.2 Executing Your First Program

After adding code to the main method, the program can be executed within the Eclipse IDE environment. If you’ve added the
Console view to the bottom tabbed pane of your Eclipse IDE, the execution output of your program will display there. To execute
your program, right click on your project name and select "Run As—Java" Application.




Eclipse IDE Handbook 27/136
[ Package Explorer £3 ¥ = B | [J] HelloWorldClass.java 52
[ * B HellowwWord _________________________ [. p [mples;
—— Go Into
¥ {8 com.javacodegeeks samples > {
» [J] HelloWorldClass.java Open i - 5
: : pen in New Window String[] args) {
» B, JRE System Library [JavaSE-1.8) Opﬂn Typa Hi&rﬂmhy F4 led method stub
Show In waw p EEEEREEE
£ Copy #®C
4= Copy Qualified Name
[ Paste ®v
& Delete =
Remove from Context !
Build Path | ]
Source NS >
Refactor BT >
iy Import...
iy Export...
" Refresh F5
Close Project
Assign Working Sets...
BT 71 JavaApplet  N3XA
Debug As - [Tl 2 Java Application X 3X J
Validate |
Team > Run Configurations...
Compare With > _ _ _
Restore from Local History... Resource Path
Conﬁgure p stb & HelloWorldCl... /MHello
Properties 2 { " | loua [ Pooke
- : W) [Jdid L B
Figure 1.34: Executing Your Program
The output will display in the Console tab.
*! Problems @ Javadoc |Gl Declaration B Console £1 J) Tasks x & = IE',E 2HHEE ~E8-rf-=0
<terminated- HolloVworidGClass [Java Application] FLibraryfdavasdavavirtualMachines/[dk1.6.0_6D jdk'ContemaHome bingava (Mar 11, 2016, ZI08.5T PM]
Helle World
{ N | loyn Paplie
vivi usuny

Figure 1.35: Console Tab Output

Congratulations! You have written and executed your first Java program in the Eclipse IDE.
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1.7.3 Debugging Your First Program

Even before compiling a program in Eclipse, the editor will display problems in your program using Eclipse’s auto-correction
feature. Notice the red X in the left-most column as it indicates a problem in your code. Upon double-clicking on the red X, a
description of the problem and some helpful options to fix the error display.

%] HelloWorldClass java 33 ==

1 package com.joavacodegeeks.somples;
3 public class HelloWorldClass {

5& public static void main(String[] args) {

=] £/ TODO Auto-generated method stub =]
5 7 Syste.out.println("Hello World"); =
2 }
11
Iﬁu Problems 232 lavadoc Declaration Conscle Tasks
1 arror, 0 warnings, 0 others
Description » Resource Path Location Type
¥ @ Errors {1 item)
i3 Syste cannoct be resolved HelloWordCl... /HellowWorld/src/c... line 7 Java Problem

Figure 1.36: Auto-correction
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&] HelloworldClass java 53 == |

package com.javacodegeeks.samples;

public class HelloWorld(lass {

5= public static void main(S5tring[] args) {
=l i )0 Auto-generated method stub —
. 7 Syste cannot be resclvedrintln("Hello World"); -
} gt}raats class 'Syste’ Opens the new class wizard to create the type.

Create interf "Syste'
O Create interface ‘Syste Package: com.javacodegeeks.samples
o Create constant ‘Syste’ public class Syste {

@ Create enum 'Syste' H
@ Create local variable "Syste’

& Change to 'State’ {java.lang.Thread)

& Change to 'State’ (javax.swing.plaf.nimbus)

@ Change to 'State’ (org.omg.PortableServer,POA
& Change to 'System’ {java.lang)

& Change to 'SystemTray' (java.awt)
n Craate fisld 'Suste’ = - -
Press 'Tab' from proposal table or click for focus

Figure 1.37: Auto-correction

To fix the issue, click “Change to ‘System’ (java.lang)”; Eclipse automatically corrects the code for you.

This auto-correction feature is useful for correcting compilation errors; however, there are times when errors can only be found
during the execution of your program. A debugger is a tool used to capture runtime errors that occur during the execution of your
program. Luckily, the Eclipse IDE has a built-in debugger that helps you find the root cause of errors (i.e. bugs) in the code. The
Eclipse IDE debugger allows you to examine and step through Java code line by line.

Now, let’s look at breakpoint debugging. To fully understand the power of the Eclipse IDE’s debugger, add a few more lines
of code to your Hello World sample as shown below. The additional lines will be useful to highlight the flow of control during
debugging. Ensure that the newly added code builds and executes correctly before continuing on.
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[J] HellowWorldClass.java B3

1 package com.javacodegeeks.samples;

public class HelloWorldClass {

5 public static void main(String[] args) {
=6 // TODO Auto-generated method stub =
4 printMessage("Hello World");
1

10 public static void printMessage(5tring message) {
11 System.out.println(message);

12 }

Figure 1.38: Additional Lines

package com. javacodegeeks.samples;
public class HelloWorldClass {

public static void main(String[] args) {
// TODO Auto—-generated method stub
printMessage ("Hello World");

public static void printMessage (String message) {
System.out.println (message) ;

The first step to debugging your program is setting a breakpoint, which is a place in the code at which program execution
suspends. If you do not set a breakpoint, your program will run to completion without letting you do any debugging. A
breakpoint can be set by double-clicking in the gray margin on the left side of the editor, next to the line where the execution

should stop. A blue dot appearing in the margin, indicates an active breakpoint.
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[J] HelloWorldClass.java £3 =l

1 package com.javacodegeeks.samples;
public class HelloWorldClass {

5 public static void main(String[] args) {

=] // TODO Auto-generated method stub =
@ 7 printMessage("Hello World");
- 1
10 public static void printMessage(String message) {
11 System.out.println{message);
12 }

15 ]

Figure 1.39: Breakpoint

After setting the breakpoint, select the menu option Run—Debug As—Java Application to start the debugger. Upon starting the
debugger, Eclipse switches the display to the debugger perspective. The flow of execution pauses at the breakpoint that was set.
Before switching to the Debug Perspective, the Confirm Perspective Switch dialog may appear.

x Confirm Perspective Switch

This kind of launch is configured to open the Debug perspective when it suspends.

- —

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do you want to open this perspective now?

Remember my decision

No " Yes ]

Figure 1.40: Confirm Perspective Switch

If it does appear, click Yes. Notice that in the Debug Perspective, execution suspends at the breakpoint.
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= HelloWoridClass mainString(l] lire: 7
Ha A, Mcch 5.0.80 ! 12, 2016, 2:04:38 AN
7] Heloweratioss java i1 = 0 | 5 ouine B Blhaaw e =0
anckoge eom, jovatodegeks, somples; oo [avacn degecis samale
¥ (3, HalawaldClss
: © cless Hellafeldlless { . gD
5 public static veid mai ngl] args) { 8 el Memman{Siring) < vold
Be #7 TOOD Rute-genorated mek tult
i | printéessoge "Hello World® );
3 ]
public stotic veid printMessageiString messoged {
Systen. out.printlrinessogel;
4 %
D conscie 7 Tasks L] AAE RS tE-0-— D0
Huli Wil s v Albsrargtvadla v A {Mar 13, 2018, 50458 AM)
Writakiz Smartinzer: | 7:1

Figure 1.41: Debug View

The perspective includes several new views useful for Debugging. One important view at the top left is the Debug view (not to
be confused with the Debug Perspective), which shows the call stack, and the status of all current threads.

Stepping through the code is easy. The debug toolbar allows you to control the flow of the program execution.

EAE.

.. T l:'“

Figure 1.42: Debug Toolbar

The most useful menu options are:

* Resume
* Suspend
* Terminate
* Step Into

 Step Over

Resume - Starts debugging after suspending debugger.

| Resur.h-é. (FB)

Figure 1.43: Resume
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Suspend - Pauses the debugger.

L[]

DR ol bt

Suspend

Figure 1.44: Suspend

Terminate - Stops the debugger.

FHolTi- vt oy

Terminate (38F2)

Figure 1.45: Terminate

Step Into - This takes you into a method that is called.

Step Into (F5)
Figure 1.46: Step Into

Step Over - This allows you to call a method without stepping into it line by line.

& | =5 :d

7 Stop Over (F8)

Figure 1.47: Step Over

Now, let’s evaluate variables and expressions. Click the “Step-Into” button to bring the flow of control to the “printMessage”
method. To see the value of a variable, simply hold the mouse pointer over the variable. The content of the variable is displayed
in a small window next to the variable name, as shown below.
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Figure 1.48: Step Into

The other window views are useful to examine the state of the variables in your program. The Variables view shows the state of
all the local variables active in the current method. The data can be examined by expanding the variable. This allows us to view

recursively down the tree.

(#)= Variables $2 | 9g Breakpoints

MName Value
¥ O message "Hello World" (id=18)
@ hash 0
» of value (id=23)

Figure 1.49: Other Window Views

This additional information can prove useful when trying to track down errors in your code.

1.8 Useful Features

1.8.1 Code Formatting

Sometimes source code may be hard to read if you’ve copied the code from another source or opened source code written by
someone else. The Eclipse IDE provides an easy way to reformat code with just one-click. For example, if we had code similar
to what’s shown below and wanted to update the format, we would make use of the source code formatting.
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package com.javacodegeeks.samples;
public class HelloWorldClass {
public static void main[{Str‘ing[] args) {printText("Hello World");}

public static void printText(String message) {System.out.println(message);}

Figure 1.50: Poorly formatted code

package com. javacodegeeks.samples;
public class HelloWorldClass {
public static void main(String[] args) {printText ("Hello World");}

public static void printText (String message) {System.out.println (message); }

To format code, from the toolbar, select “Source— Format™:
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Refactor Navigate Search Project

Toggle Comment #®/ ¢

J Add Block Comment ~38/ l
Remove Block Comment ~E\
Generate Element Comment \dJ

¢ shift Right -
Shift Left L
Correct Indentation 3|

tr Format 1 38F

é Format Element |r‘
Add Import {+38M X
Organize Imports {+380 |
Sort Members...
Clean Up...

Override/Implement Methods...

Generate Getters and Setters...

Generate Delegate Methods...

Generate toString()...

Generate hashCode() and equals)...
Generate Constructor using Fields...
Generate Constructors from Superclass...

Surround With AW V4 | 2

Externalize Strings... :
Find Broken Externalized Strings

Figure 1.51: Format Option

The code is automatically changed to what is shown below based on the preferences for source code formatting that were set
earlier in the tutorial.
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|J] HelloWorldClass.java 2% =]
. HellowWorIdfsrcft-:om_f_javacodeg;eksfsampIes!
HelloWorldClass.java

egeeks.samples b @, HelloWorldClass P

-

public class HelloWorldClass {

public static void main{String[] args) {
printText("Hello World");
}

public static void printText(S5tring message) {
System.out.println(message);

}

Figure 1.52: Formatted Code

1.8.2 Refactoring

After a program is developed, renaming an object, class, or method requires a considerable amount of work. Typically, every
place where that object, class, or method is used would have to be changed. Eclipse offers a way to make changes and ripple
those changes across the entire application with just one-click using refactoring.

In this example, refactor the code by changing the name of the “printMessage” method to “printText”.

Highlight the name of the method:
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HelloWorldClass.java £3

1 package com.javacodegeeks.samples;

% public class HelloWorldClass {

4

5& public static void main(String[] args) {
K6 // TODO Auto-generated method stub
e 7 printMessage("Hello World");

3

10= public static void printHessageKStr‘ing message) {

11 System.out.println(message);

12 }

13

14 }

15

Figure 1.53: Selected Method to Refactor

Select Refactor from the menu

@ Eclipse File Edit Source Navigate Search Project Run Window Help

@0 e Rename...
Chn 0 Q g Gy Vove-

=.m
i Package Explorer 3¢ - Extract Method...

} B < < Extract Local Variable...
¥ (= HellowWorld Extract Constant...

¥ W ere

) Inline...
¥ {H com.javacodegeeks.samples

» |J] HelloWorldClass.java
» ® JAE System Library [JavaSE-1.8]

Extract Superclass...
Extract Interface...
Use Supertype Where Possible...

Push Down...
Pull Up...

Extract Class...
Introduce Parameter Object...

Introduce Indirection...
Introduce Factory...
Introduce Parameter...
Encapsulate Field...

Generalize Declared Type...
Infer Generic Type Arguments...

Migrate JAR File...
Create Script...
Apply Script...

History...

Change Method Signature...

Convert Local Variable to Field...
Convert Anonymous Class to Nested...
Move Type to New File...

T#R
N#V
L#C

ac e

N#EM -

3L

el

sks/samples/HelloWorldClass.java - Eclipse - /Users/ksmit
(Sl e s
=
args) {
stub =

tring message) {

e % Tasks 35 Debug
y/Java/JavaVirtualMachines/idk1.8.0_60.jdk/Contents/Home/bin/jay

Figure 1.54: Refactor Menu Item

Select Rename, which displays a screen like below:
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[J] HelloWorldClass.java £3

Enter the new name “printText” and press Enter. All occurrences of the method name are updated.

1

package com.javacodegeeks.samples;

public class HelloWorldClass {

public static void main(String[] args) {
/7 TODO Auto-generated method stub
printMessage("Hello World");

}

public static void printMessagel(String message) {

System.out.prin‘lnimessaae):
1 Enter new name, press < to refactor +

Figure 1.55: Rename

[J] HelloworldClass.java 53

]

=]

18
11

14
15

package com.javacodegeeks.samples;

public class HelloWorldClass {

public static void main(String[] args) {
// TODO Auto-generated method stub
printText("Hello World");

1

public static void printText(5tring message) {
System.out.println(message);

}

Figure 1.56: Method Rename
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1.8.3 Call Hierarchy

When maintaining an application with a lot of classes and dependencies, it is sometimes hard to track other methods that call a
particular method. The Call Hierarchy functionality lists all methods that call a given method.

In this example, select the “PrintText” method and right click:

()= Variables §% ©g Breakpoints EE ¥ = 83

Name Value

¥ O message "Hello World" (id=18)

m hash 0
v o value (id=23)

A [0] H
A [1] e
A [2] I
A [3) |
A [4] o
A [5]
A [6] w
A [7] o
A [8] r
A [9] |
A [10] d

Figure 1.57: Select PrintText method name

Select “Open Call Hierarchy”, which opens the “Call Hierarchy” view in the bottom tabbed pane.
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& Eclipse File Edit Source Navigate ~Search

ec e .
o mO, 5#-0”%',%’(-9'4
% Package Explorer 52 =H
B < -
¥ = HellowWorld
'LE.S‘G

¥ £ com.javacodegeeks.samples
» |J| HelloWorldClass.java
» mi, JRE System Library [JavaSE-1.8]

Project FAun Window Help LEEE 3
Rename... L 3¥R tks/samples/HelloWorldClass.java - Eclipse - /Users/ksmit
Move... THY — .{j’.'{l R g =
Change Method Signature... THC = g
Extract Method... LHEM G
Extract Local Variable... L
Extract Constant...
Inline... 3

args) {

Convert Local Variable to Field... stub =

Convert Anonymous Class to Nested...

Move Type to New File...

Extract Superclass...

Extract Interface...

Use Supertype Where Possible...
Push Down...

Pull Up...

Extract Class...
Introduce Parameter Object...

Introduce Indirection...
Introduce Factory...
Introduce Parameter...
Encapsulate Field...

Generalize Declared Type...
Infer Generic Type Arguments...

Migrate JAR File...
Create Script...
Apply Script...
History...

tring message) {

e 3 Tasks Debug
yiJavaldavaVirtualMachines/jdk1.8.0_60.jdk/Contents/Home/bin/a

Figure 1.58: Open Call Hierarchy

|2 Problems (@ Javados [CL Declaration E) Console ) Tasks 4% Debug | 5+ Call Hierarchy 2

Memb:

1.8.4 Local History for Files

L B —
w o= o £l ™ o

Call

Figure 1.59: Call Hierarchy

Eclipse IDE keeps a local history of files, which may prove useful when you need to review a previous version of a file that has
not been committed to a version control system yet.

The local history for a file can be selected by right clicking on a file name in the Package Explorer and selecting “Compare

With—Local History”.
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[# Package Explorer 53

= B  [J] HelloWorldClass.java 52

= o ~ HellowWorld & src com.javacodegeeks.san
BE S vIir= (e b
v (=¥ HellowWorld 1 package com.javacodegeeks.samples;
¥ @ src 4
v 4 com.javacodegeeks.samples 2 public class HelloWorldClass {
e ~
- X , d main(5tring[] args)
P =, JRE System Library [Javal 110 World");
Open F3
Open With > ) )
Open Type Hierarchy gs O printText(String mes
- intln{message);
Show In N HW >
= Copy 8C
g5 Copy Qualified Name
|15 Paste BV
X Delete ®

= Remove from Context

Build Path >

Source \3¥S >

Refactor 8T >

£« Import...

i Export...

References >

Declarations [ 4
aclaration ) Console

«# Refresh F5 - inworkspace

Assign Working Sets... |.javacodegeek5.samples.Hel
1.javacodegeeks.samples.He

Run As 3

Debug As >

Validate

Team >

Compare With Sl Each Other

Replace With > Local History...
Restore from Local History...

Properties E _
: :

Figure 1.60: Compare With Local History

The “History” view displays in the bottom tabbed pane of Eclipse.
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Jnvadoe Jeciaration Console Tasis

T
%
i
|Ia
[
a

Jebug Call

erarchy &) History 5% $ G

HelloWeordClass.java
Aevizign Time

£ 31216, 824 AM

T anans, ::21 AM

= 31218, 810 AM
31216, T:59 AM
£ 311418, 2:14 PM
. 2112 PM
: . 2:02 P
B 3/11/18, 1:59 PM
a6, 1:59 PM

Figure 1.61: Local History

A previous version may be selected by double-clicking on it. In this example, I will double-click on “3/12/16, 7:59 AM”, which
displays the following screen.

[J] HelloWeridClass. java £0 Compare HelloWorlaClass.java Current and Local Revision =0

|J] Java Structure Compare
| ' 1] Compilation Unit
v & HelloWoridClass
@ main(String [}
@& printMessageiString)
@8 printText{String)

[4] Java Source Compare = [ e Had il
:Lacaj: HelloWorldClass.java Local history: HelloWorldCiass.java Mar 12, 2016, T:58:44 AM |

1 package com,javacodegeeks.somples; 1 package com, javacodegeeks.somples;

3 public class HelloWorldClass { 3public class HelloWorldClass {

[ public static void main(String[] args) { g public static void main(String[] args) {
[ - printText("Hello World™); : /7 1000 Auto-generated method stub

7 1 7 printMessage{ Hello World™);

E E yE
| 9. public static void printText(String message) { )

18 System.out.println(message); 18 public static void print String ) {

11 } 11 System.out.println(message);

12 12 ¥

13} 1

14 14 }

15
Problems Javadoc Declaration Console Tasks Debug Call Hierarchy [ History 53 $H & ot -~

HelloWorldClass.java

Revision Time
E 31216, 924 AM
E 312M86, 5:21 AM
B 312186, 8:10 AM
E 3aM2M186, 7:59 AM
B 311416, 214 PM
E 31116, 2112 PM
E 311186, 2:02 PM
B 3/11/16, 1:59 PM
E 311116, 1:59 PM

Figure 1.62: Previous Version Comparison

The current version is displayed on the left-hand side; the previous version is display on the right-hand side. Eclipse also provides
the ability to replace the current version with a previous version by right clicking on a file name in the Package Explorer and
selecting “Replace With—Local History” or “Restore From Local History”.
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HelloWorldClass.java

gﬁ Compare HelloWorldClass.java Cur

@ Java Structure Compare

v HelloWorldClass
| @ main(String [])

P ige(String)
tring)
F3

>

F4 ire ¥

> ava
icodegeeks.samples;

#$C
lloWorldClass {

BV ic void main(String[] args) {

[2 Package Explorer 53 ]
BS o
v =7 HellowWorld | ¥ [J] Compilation Unit
v (P src
¥ f com.javacodegeeks.samples
e
P =, JRE System Lik
Open
Open With
Open Type Hierarchy
Show In NEW
[£ Copy
&= Copy Qualified Name
[ Paste
X Delete

Remove from Context
Build Path
Source
Refactor

XS
NET
L2 Import...
i Export...

References
Declarations

«%* Refresh
Assign Working Sets...

Run As
Debug As
Validate

Team
Compare With

Replace With > |

Restore from Local History...

Properties

i | P
ol v

® £("Hello World™);

ic void printText(String message)

» sSut.println(message);

oc Declaration &) Console Tasks

>

>

Local History...

Previous from Local History

- b
¥ |

Nanhn

Figure 1.63: Restore From Local History

1.9 Download the Source Code

This was a tutorial on the Eclipse IDE for Java Developers.

Download You can download the full source code of this example here: HelloWorld Project



https://examples.javacodegeeks.com/wp-content/uploads/2016/03/HellowWorld.zip
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Chapter 2

Eclipse Environment Variable Setup Example

In this article we will see how to set the environment variables in Eclipse. For this example we will make use of Eclipse Luna
44.2.

2.1 Introduction

Eclipse is a Java-based open source platform that allows a software developer to create a customized development environment
from plug-in components built by Eclipse members. Eclipse is managed and directed by the Eclipse.org Consortium. Eclipse is
the most common Integrated Development Environment (IDE) used by Java developers. The best thing that eclipse is cabable of
is that it uses plugins for adding more features. So if you don’t need a feature you can simple ignore the required plugin.

Many operating systems use environment variables to pass configuration information to applications. Like properties in the Java
platform, environment variables are key/value pairs, where both the key and the value are strings. The conventions for setting
and using environment variables vary between operating systems, and also between command line interpreters

2.2 Create Simple Project

In this section we will see how to create a simple project. Then we will set the environment variable for this newly created
project.

Click on File=-New=>Java Project.
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ENE‘W

Select a wizard

Create a Java project

Wizards:

I“t_h,rpe filker et

& Enum

€ Interface
1% Java Project

125 Java Working Set
¥ Package
&Y Source Folder
s [= Java Run/Debug
y = JUnit
% [= Java EE
» = Java Emitter Templates
v [= JavaScript

¥ Java Project from Existing Ant Buildfile

. layn

-

it
Beeks

® < Back

Mext = Finish

Cancel

Figure 2.1: Java Project

Please note that you might need to click *Other... ’ link to go to the Java Project section. In the Project name text box give the
name of the project. We will use EnvironmentVariableSetup. Leave the other dafault values as it is. Click the Finish button.
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E Mew Java Project

Create a Java Project

Create a Java project in the workspace orin an external location.

Project name: | EnvironmentVariableSetup|

[] Use default location

Location: | Evmerajistudy'eclipse-workspace\EnvironmentVariable5ety
JRE
(®) Use an execution environment JRE: JavaSE-1.8

() Use a project specific JRE: jrel.8.0 45

Project layout

() Use project folder as root for sources and class files

Browse...

() Use default JRE {cu rrently 'jrel.8.0_43) Configure JREs...

(®) Create separate folders for sources and class files Configure default...

Working sets
[ Add project to working sets

Waorking sets:

l dwBE E i

vyl

Select...

" P
Uusuno

Cancel

Figure 2.2: Project Details

Eclipse will create a default src folder and will include some jar files in the classpath (shown as below). Please note that the list

of jar files included can be different depending on the java and Eclipse version.
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{# Package Explorer 33 quﬂ e - - O

v =} EnvironmentVariableSetup

=8 src
w =i IRE Systern Library [JavaSE-1.2]

?

WO WY WOV VY YV VY YV VY YV

[d resources.jar - C:\Program Files\Java'jrel.8.0_45\lib
g rtjar - C\Program Files\Java'jrel.8.0_45\lib

@ jssejar - CAProgram Files'\Java'jrel.8.0_45\ib

og joejar - ChProgram Files\Javaljrel.2.0_45\ib

fd charsets.jar - C:\Program Files\Javajre1.8.0_45\lib
{3 jfrjar - C:\Program Files\Javaljrel.8.0_45\lib

@ access-bridge-64.jar - C:\Program Files'Java'jrel.8.0_45\lib
wd cldrdata.jar - C:\Program Files\Java'jrel.8.0_45\ib\ext

fd dnsnsjar - C:\Program Files\Java\jre1.8.0_45\lib\ext

{3 dns_sd.jar - C:\Program Files\Java\jrel,8.0_45\lib\ext

@ jaccess.jar - CAProgram Files'Java'jrel.8.0_45\ibhext

wg jfart.jar - CAProgram Files\Javaljrel.8.0_45\lib\ext

fd localedata.jar - C:\Program Files\Java\jre1.8.0_45\lib\ ext
{3 nashomn.jar - C:\Program Files\Java'jrel.8.0_45\lib\ext

@ sunec.jar - ChProgram Filesh\Java'jrel.8.0 45\ ]ibhext
od sunjce_provider.jar - C\Program Files\Java'jrel.2.0_4540ibY
fd sunmscapijar - C:\Program Files\Java\jrel.8.0_45\lib\ext

{3 sunpkes1ijar - C:\Program Files\Javaijrel.2.0_43\lib\ext

@ zipfs.jar - C\Program Files\Java'jrel 8.0 45\ ibhext

. L

¥

! I:""-‘:FI"_J'H nnﬂlna-
B BN R

vivi Jduoiv

Figure 2.3: Jar files

2.2.1 Create New Package and Class

In this section we will see how to create a new java package in Eclipse.

Right click on the src folder and go to New=-Package. In the Java Package pop-up give the package name. We will use

com.javacodegeeks. Click Finish.
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i@ New Java Package O et
Java Package .
Create a new Java package.
Creates folders corresponding to packages.
Source folder: | EnvironmentVariableSetup,/src Browse...
Mame: | com.javacodegeeks|
[ Create package-info.java
l laya Poplie
% vy uuuiu
@ coc

Figure 2.4: New Package

Now to create a new class in this package right click on the package and choose New=-Class. Enter the Class name. You can
choose some other options as well to configure the newly created class.
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'@} Mew Java Class O et
Java Class
Create a new Java class. @
Source folder: | Environrment\ariableSetup/src | Browse...
Package: | com.javacodegeeks | Browse...
[] Enclosing type: Browse...
Mame: | SimpleClass] |
Modifiers: (®) public () package private protected
[ ]abstract [ ]final ctatic
Superclass: | java.lang.Object | Browse...
Interfaces: Add...
Eemowve

Which methed stubs would you like to create?
] public static woid main(String[] args)
[ ] Constructors from superclass
[ ] Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

|:| Generate comments i
B "

!,-W-r'.-m ﬁq‘“\."?ﬁﬁ."}

viivi doiung

@

Figure 2.5: New Class

2.3 Set Environment variable

In this section we will see how to set an environment variable in eclipse. Right click on the class (SimpleClass), go to Run
As=-Run Configurations. .. Click on the Environment Tab.
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8] Run Configurations >
Create, manage, and run configurations
Run a Java application @

O E X | Bl 3 Mame: | SimpleClass |

|| | (-G Main ™= Arguments} =i JRE} e‘{? Classpathw E_/ Source E Environmenq = Qommon}
droid Application

droid JUnit Test

ache Temcat

Apache Tomcat v7.0 (2] at localh
Z++ Application

Project:

| EnvirenmentVariableSetup | | Browse... |

Main class:

pse Application | com.javacodegeeks.SimpleClass | i Search... ‘

pse Data Tools [ Include system libraries when searching for a main class
Teric Server [(Include inherited rmains when searching for a main class
1Eric Server(Ea_rternaI Launch) 0 5 i i

agle App Engine
T JUnit Test

TP Preview

E Preview

a Applet

a Application
SimpleClass

it

it Plug-in Test
inch Group

wven Build

5i Framework

k Context Test
b Application

£ >
Filter matched 24 of 110 items

(10 layn Nanls :
® N ,-’ vl uaﬁﬁg Run |! Close

Apply Revert

Figure 2.6: Run Configurations

On the Environment Tab click on the New. .. button. In the Name textbox enter the name of the environment variable - TEST_ME.
In the Value textbox enter Tested. Click OK.
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E Run Configurations

Run a Java application

Create, manage, and run configurations
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Figure 2.7: Environment Setup
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ﬂ Mew Environment Variable >

Mame: | TEST_ME

Value: TE5tE|:|| Vanables...

] Cancel

Figure 2.8: New Environment Variable

In the window above you can see all the environment variables that have been defined. You can also Edit or Remove these
variable from this window.

2.4 Use environment Variable

In this section we will see how we can use the newly defined environment variable.

On the Java platform, an application uses System.getenv to retrieve environment variable values. Without an argument,
getenv returns a read-only instance of java.util.Map, where the map keys are the environment variable names, and the
map values are the environment variable values. With a String argument, getenv returns the value of the specified variable. If
the variable is not defined, getenv returns null

In the class previously defined create a main method. In this main method we will use the java.lang.System class to get
the value of environment variable.

String envValue = System.getenv ("TEST_ME") ;

Now we will print the value returned. Below is the full code for this class
SimpleClass.java
package com. javacodegeeks;
public class SimpleClass {
public static void main(String... args) {

String envValue = System.getenv ("TEST_ME");
System.out.print (envValue) ;

In the console you will see that the value of the variable will get printed (Tested).
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2.5 Conclusion

In this article we saw how to setup a simple java project and how to create a new package and class. We then saw how we can
setup environment variable using the Run Configuration setting of Eclipse. Wehave also examined how to use this newly created
environment variable.
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Chapter 3

Eclipse Web Development Tutorial

The Web development environment provides the tools we need to develop Web applications as defined in the Sun Microsystems
Java Servlet 2.3 Specification and the Sun Microsystems JSP 1.2 Specification. Web applications can be simple (consisting of
only static Web pages) or they can be more advanced and include JavaServer Pages (JSP) files and Java servlets.

These resources, along with an XML deployment descriptor (and other Web resources, are contained within a Web project during
development. We deploy the Web project to the server in the form of a Web archive (WAR) file once it’s ready. The end user can
then view the Web application as a Web site from a URL.

The integrated Web development environment makes it easy to cooperatively create, assemble, publish, deploy and maintain
dynamic, interactive Web applications.

In this tutorial we will see how we can develop a web application using eclipse.

3.1 Web resources

In most cases, all of the resources that we need to create for our Web application are developed during Web site or Web page
design; However, there are additional resources that we may need to include in our Web project if we are using more advanced
Web technologies in your application. These Web resources are not typical Web page files, and are often not the resources that
we consider part of the final Web site. For example, tag libraries and Java resources, such as JAR files, are resources we might
need to include in our Web project.

In fact, even the WAR file itself could be considered a Web resource, if we consider importing or exporting the resource.

3.2 Web page design

Web pages are an integral part of every Web application. Each Web page should serve to help achieve the overall goal of the
entire Web site. There are many types of Web pages, ranging from simple HTML pages that contain no dynamic elements, to
advanced Java-based pages that make use of servlets, scripts, forms, or data access components. A few of the many items you
should consider when designing your pages are markup language, links, images, and style sheets.

3.3 Web projects

Web projects hold all of the Web resources that are created and used when developing your Web application. The first step to
creating or importing a Web application is to create either a static or a dynamic Web project. Static Web projects are meant to
contain only simple Web site resources, such as HTML files. Dynamic Web projects are used to structure Web applications that
will use more complicated, dynamic Web technologies, such as JavaServer Pages files, and possibly data access resources.
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Though the Web project is structured on your file system in compliance with the Java EE Web application standard for deployment
purposes, the Project Explorer view is designed to show the most convenient display of project resources for use, while you are
actually developing the Web application. When you are finished developing your Web application, you use the Web project to
deploy the correct resources to the server. These resources will be packaged in a file called a Web archive, or WAR file.

3.4 Web archive (WAR)

A Web application is a group of HTML pages, JSP pages, servlets, resources and source file, which can be managed as a single
unit. A Web archive (WAR) file is a packaged Web application. WAR files can be used to import a Web application into a Web
server. In addition to project resources, the WAR file includes a Web deployment descriptor file. The Web deployment descriptor
is an XML file that contains deployment information, MIME types, session configuration details, and other settings for a Web
application. The Web deployment descriptor file (web.xml) provides information about the WAR file and is shared with the
developers, assemblers, and deployers in a Java EE environment.

3.5 Creating a dynamic Web project

You create and maintain the resources for your Web applications in Web projects. Unlike with static Web projects, dynamic Web
projects enable you to create resources such as JavaServer Pages and servlets. To create a new dynamic Web project, complete
the following steps:

1. Open the Java EE perspective

2. Go to File = New = Dynamic Web Project
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E Java EE - Eclipse
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Figure 3.1: Dynamic Web Project

If you don’t see the Dynamic Web Project option choose Other and in the Wizards text box start writing Dynamic Web.




Eclipse IDE Handbook 58/136

i New | X

Select a wizard —
Create a Dynamic Web project

Wizards:
Dyn amic Web

v = Web
" Dynamic Web Project

Ifcn-r-_a!:u. ﬂ-m--w '..r.!n'.‘-
vivi uoiono
® < Back Mest = Einish Cancel

Figure 3.2: Other Dynamic Web Project

1. In the pop-up enter the Project Name. For our example we will choose MyFirstDynamicProject. Choose the project
location and the Target runtime. Use this field to define a new installed runtime environment. Runtimes are used at build
time to compile projects. For our example we will use Tomcat 7.0. If you haven’t downloaded the Apache Tomcat you can
do this from Tomcat 7.0. For the Dynamic web module version we will use 2.5. Leave the other fields as it is and click
Finish
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i@} New Dynamic Web Project O >

Dynamic Web Project e
Create a standalone Dynamic Web project or add it to a new or existing Enterprise Application. |\_ o

Project name: | MyFirstDynamicProject |

Project location
Use default location

Location: | Evmerajistudyteclipse-workspaceMyFirstDynamicProject Browse...

Target runtime

Apache Tomcat vi.0 (2) w | | Mew Runtime...

Dynamic web module version

3.0 e

Coenfiguration

Default Configuration for Apache Tomcat v7.0 (2) [~ Madify...

A good starting point for working with Apache Tormncat v7.0 (2) runtime. Additional facets can later be
installed to add new functionality to the project.

EAR mermbership
Add project to an EAR

EAR praject narme: | EAR Mew Project...

Working sets
(] Add project to working sets

Warking sets: Select...

Figure 3.3: New Dynamic Web Project

On the next pop-up click Next. In the next pop-up (Web Module) you can define the Context root and content directory. For our
example we will leave the default values as it is.
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i@} New Dynamic Web Project O >

Web Module

Configure web module settings.

Context root: | MyFirstDynamicProject |

Content directony: | WebContent |

Generate web.xml deployment descriptor

laun n
) |Java Code Geeks

@ Mot [ gmsh [ Concel |

Figure 3.4: Web Module

Click Finish. Eclipse will generate some files.
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[(5 Project Explorer &3 = | =
v 2 MyFirstDynamicProject

[3" Context Parameters
¢a Error Pages
V& Filter Mappings
1@ Filters
%5 Listeners
] References
€% Servlet Mappings
€ Serviets
2 Welcome Pages
w A JAK-WS Web Services
(#% Service Endpoint Interfaces
(%= Web Services
v 8 Java Resources
2 src
= Libranes
B\, JavaScript Resources
=+ build
v = WebContent
v = META-INF
MAMNIFEST.MF
v = WEB-INF
= lib
) web.xml

Figure 3.5: Generated Files

Now lets create a very simple servlet for our example. Right click on the src folder and choose New=>-Package. Give the package
name (com.javacodegeeks). Click Finish. Now right click on the package and choose New=>Servlet. Give the servlet name

(MyServlet) and click Finish.
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i8] Create Servlet O et

Create Serviet -~
Specify class file destination. @
Project: MyFirstDynamicProject W

Source folder | SMyFirstDynamicProject/src | Browse...
Java package: | com,javacodegeeks | Browse...

Class name: | M}rSewIeﬂ |

Superclass: | javaxservlet.http HitpServlet | Browse...

[]Uze an existing Servlet class or JSP

rarre: |M],f5er1.r|et | Browse...

Figure 3.6: Create Servlet

Eclipse will create a sample MyServlet class with two methods - doGet() and doPost(). These are the two most important
methods of any servlet. You can read more about these methods here: https://docs.oracle.com/javaee/S/api/javax/servlet/http/-
HttpServlet.html#doGet(javax.servlet.http.HttpServletRequest, javax.servlet.http.HttpServletResponse)[doGet()], https://docs.oracle.co
javaee/5/api/javax/servlet/http/HttpServlet.html#doPost(javax.servlet.http. HttpServletRequest, javax.servlet.http.HttpServletResponse)|
Now lets update the doGet() method. First we will get the reference to the PrintWriter by calling the response.getWr

iter () method. This returns a PrintWriter object that can send character text to the client. The PrintWriter uses the
character encoding returned by getCharacterEncoding (). If the response’s character encoding has not been specified as
described in getCharacterEncoding (i.e., the method just returns the default value ISO-8859-1), getWriter updates it

to [SO-8859-1. Calling £1ush () onthe PrintWriter commits the response. Either this method or getOutputStream ()

may be called to write the body, not both.

The doGet () method will look like below:

protected void doGet (HttpServletRequest request, HttpServletResponse response) throws <+
ServletException, IOException {
PrintWriter pw = response.getWriter();
pw.write ("My Fist Dynamic Web Project");
}

Now lets test the application. Fist we need to start the server. To start the Server right click on the server and select Start.
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Mew >
Open F3
MySenviet.jav:
RS - Alt+Shift+ W >
3 :-:-...'
4 public class MyServle [2| Copy Ctrl+C
5 private static fii
& Paste Ctrl+V
7 i 3 Delete Delete
8 * f[isee HttpServl Rename B
g */
90 peblic My eyt Ctrl+ Alt+D
1 super();
2 // TODO Auto-j i Start Ctrl+Alt+F
i ¥ 47 Profile
5 JEx Stop Ctri+Alt+5
3 * @see HttpServl\ BB pyblish Ctri+AlesP  FFF
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9 PrintWriter p
B pw.write( "My | [ty Add and Remove..
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[*] Markers [T] Properties | 4L Se Clean Toemcat Work Directory... i
Properties Alt+Enter

W Ea Apache Torncat v7.0 (2] at localhost [Stopped, Synchronized]
% MyFirstDynamicProject [Synchronized]

Figure 3.7: Start Server

Once the server is started successfully, go to your preferred browser and type this URL: https://localhost:8080/MyFirstDynamicProject/-
MyServlet and press enter. You will see the text you set in the print writer is displayed. Now lets understand what the composition

of URL. URL stands for Uniform Resource Locator. It is a reference to a web resource that specifies its location on a computer
network and a mechanism for retrieving it.

The first part of the URL is the scheme. In out case it’s http. http is referred to as Hyper Text Transfer Protocol. localhost refer
to the machine where our application is deployed. In our case it’s the localhost. After the host, we provide the port where the
application is listening to. After the post, we provide the context root. For our application it’s the same as the project name. You
must be wondering what the last part (MyServlet) is ? When we created the default Servlet using Eclipse, Eclipse update the
web.xml with the below entries:

<servlet>
<description></description>
<display-name>MyServlet</display-name>
<servlet-name>MyServlet</servlet—name>
<servlet-class>com. javacodegeeks.MyServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>MyServlet</servlet—-name>
<url-pattern>/MyServlet</url-pattern>
</servlet-mapping>
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3.5.1 Project Facets

A facet represents a unit of functionality in a Web project. For example, the Dynamic Web Module facet enables the project to
be deployed as a dynamic Web module. A brief description of a project facet appears in the wizard when you select it. Note that
in many instances, you can view the constraints for a project facet by right click on the facet and select project constraints from
the pop up menu.

3.5.2 Context Root

The context root is the Web application root, which is the top-level directory of your application when it is deployed to the Web
server. You can change the context root after you create a project using the project Properties dialog, which you access from the
project’s pop-up menu. The context root can also be used by the links builder to ensure that your links remain ready to publish
as you move and rename files inside your project.

3.6 Dynamic Web applications

There are two types of Web projects: dynamic and static. Dynamic web projects can contain dynamic Java EE resources such
as servlets, JSP files, filters, and associated metadata, in addition to static resources such as images and HTML files. Static web
projects only contain static resources. When you create Web projects, you can include cascading style sheets and JSP tag libraries
(for dynamic Web projects), so that you can begin development with a richer set of project resources.

Dynamic Web projects are always embedded in Enterprise Application projects. The wizard that you use to create a dynamic
Web project will also create an Enterprise Application (EAR) project if it does not already exist. The wizard will also update
the application.xml deployment descriptor of the specified Enterprise Application project to define the Web project as a module
element. If you are importing a WAR file rather than creating a dynamic Web project new, the WAR Import wizard requires that
you specify a Web project, which already requires an EAR project.

3.6.1 WebContent folder

The mandatory location of all Web resources, includes HTML, JSP, graphic files, and so on. If the files are not placed in this
directory (or in a subdirectory structure under this directory), the files will not be available when the application is executed on a
server. The Web content folder represents the contents of the WAR file that will be deployed to the server. Any files not under
the Web content folder are considered development-time resources (for example, .java files, .sql files, and .mif files), and are not
deployed when the project is unit tested or published.

Though the default name given to the folder is WebContent, you can change the name in the Project Explorer by right-clicking
the folder and selecting RefactorRename or from the Web page of the project’s Properties dialog. In a dynamic Web project,
changing the folder name will update the Java build output directory.

3.6.1.1 6.1.1. META-INF
This directory contains the MANIFEST.MF file, which is used to map class paths for dependent JAR files that exist in other

projects in the same Enterprise Application project. An entry in this file will update the run-time project class path and Java build
settings to include the referenced JAR files.

3.6.1.2 6.1.2. WEB-INF

Based on the Sun Microsystems Java Servlet 2.3 Specification, this directory contains the supporting Web resources for a Web
application, including the web.xml file and the classes and lib directories.
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3.6.1.3 6.1.3. Classes

This directory is for servlets, utility classes, and the Java compiler output directory. The classes in this directory are used by
the application class loader to load the classes. Folders in this directory will map package and class names, as in: /WEB-
INF/classes/com/mycorp/servlets/MyServlet.class. Do not place any .class files directly into this directory. The .class files are
placed in this directory automatically when the Java compiler compiles Java source files that are in the Java Resources directory.
Any files placed directly in this directory will be deleted by the Java compiler when it runs.

3.6.1.4 6.14.Lib

The supporting JAR files that your Web application references. Any classes in .jar files placed in this directory will be available
for your Web application.

3.7 Testing and publishing on your server

The testing and publishing tools provides runtime environments where you can test JSP files, servlets, HTML files, Java classes
and many more artifacts. You can use the workbench to test and publish resources from many types of projects. Here are some
examples:

* Dynamic Web projects, which typically contain JSP files, HTML files, servlets, and JavaBeans
* Static Web projects, which typically contain HTML files and graphic files

» Enterprise Applications projects, which may contain Java Archive (JAR) files or Web Archive (WAR) files or both, and pointers
to other Web or EJB projects

» EJB projec