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Agenda

» Basics of the Java Development Tools
environment

Creating and running a program
Debugging a program
Automating testing with JUnit
Using Ant and Javadoc
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JDT

* A set of tools for writing, compiling,
testing, and debugging Java code.

— Note: Compiling happens automatically
whenever you save your code.
It's not a separate step.
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JDT perspectives

» The most useful perspectives for Java
development are Java and Debug.

— There are also the Java Browsing and
Java Type Hierarchy perspectives.
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Java perspective

* The Java perspective contains, among
other things, an editor, an outline of
your code and the package explorer.
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The Jva perspective

Ravar - HellowWorkd jav. - el Platform

) Sarch (grmsting - 0 Refarences in Werksgisce)

L i -
Herarchy | Package Explorer Tashs | Search
o . developerworks. HeloWorkd, java - Javalens
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The Java editor

» As you'd expect from a world-class IDE,
Eclipse has a color-coded Java editor.

« As you type, it automatically highlights
the Java syntax and indents your code.

* If there are errors, they're indicated
when you save the file (if not before).
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The Java editor
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private 3tring greeting = "Hello, World!™:

public static void wain(3tring[] arga) {

(X} HelloWorld hw = new HelloWorld{)):
(X} System.out.printlnihv.getGreeting() )
i
ll."ﬂ‘t
+
=
public String getGreetingi) {|
e return greetingg:
i
ll."ﬂ‘t
* string
=
public void setGreeting(S3tring string)
greeting = string;

i

oo
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Code assist
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W = new
t.printlnﬁ[\hw.l

oWor Id() ;

- of mainiString[T)

netErestinn™

< clonef) Object - Object

@ equals{Object obj) boolean - Object
o greeting  String - HelloWorld

@ getClass() Class - Object

@ getGreeting() String - HelloWorld

@ hashCode) int - Object

@ tostring() String - Object

. current wval

getGresting |
Eeting;

| S
Feturns:

The current value of the greeting,

« If you type Ctrl+Space, Eclipse shows you the
relevant method signatures and the Javadoc

for each.

» This works for code you write as well as the

standard Java libraries.

Eclipse seminar 3 dicembre 2004
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Other great features

* Generate getters and setters
automatically
» "Quick Fix" certain problems
» Automatically fix import statements
» Refactoring code
— Rename classes, methods, fields

— Create an interface from a class
— Move classes, methods, fields

1 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.
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Creating and running code

* It's a short process:
1. Create a Java project
2. Create a Java package
3. Create a Java class in that package
4. Set up a run configuration
5. Run your code

« Step 4 is the one that's most confusing
to newcomers.

13 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.
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Creating a Java project

) [Erer
« Start with
File=>New~>
Project... T
Plug-in Development & Interface
* Choose Java Pl B sk e
Project, give it a -
name and click
.
F I n IS h . Java Project

Create a new Java project.

Project name: | Hellowaorld]

Project contents
¥ Use default
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Creating a Java Project

Tava SEEEII'IQS —

Define the Java build settings. '

[ Source |ﬁv Projects I W Librariesl Tl Order and Export I
Source Folders on build path:

128 Helloworld Add Folder... |

« If you click Next after you give your project a
name, you'll see other options. You can use
these to set the classpath of your project,
among other things.

15 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.

eclipse Eclipse seminar — Java development with Eclipse m

Creating a Java package

v % || [J]Heloworld java Xl
private String greeting = "

> ﬂ Project...
peT

PHPTest Go Infa ‘
i " Ckage
ﬁ- PythonTE.St pen in Mew Window e -
BT UDDITestin Open Type Hierarchy: © Class

» To create a Java package, right-click on your
new project in the Package Explorer, then
choose New->Package...
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Creating a Java package

Java Package

 Enter a name for

your paCkage_ Create a Java package.
Creates folders corresponding ko packages.
® |f you break \Java Source Folder! IW
Name: IW
style rules (maybe o o

your package
begins with an

uppercase letter),
. . Java Package
ECI I pse re m I nd S &, Discouraged package name. By convention, package names usually
start with & lowercase letter,
yo u - Creates folders corresponding ko packages,
Source Folder: IHE"DWEI’H |
Marne: I Corn.ibrm.developervarks|
17 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.
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Creating a Java package

IZE Package Explorer - X

| =
#-1ap DeFaultEAR
|- HellaWarld
4 cam.ibm.developerwarks
i:ﬁ JRE System Library [j2sdkl . 4.2_04]

-1 JavaDemo

* Your new package appears in the Package
Explorer beneath your project.
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S

[7] Helloworld.java X

private String gr

-T2 DefaultEAR
- {z8 Helloworld
corm,ibrm, des

public static vwoi
d = Project...

+ J JavaDema
[-1a# PHPTest
[+ Ta PythonTestl

Open in Mew Window
Open Type Hierarchy

& Package

18 UDDITesting of Cut

» To create a Java class, right-click on your
new package in the Package Explorer, then

choose New->Class.

19 Eclipse seminar 3 dicembre 2004
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Creating a Java class

* Enter a name for
your class.

 Eclipse reminds you
of style rules here
as well.

* You can set the
details of your class,
including its
superclasses,
visibility and
interfaces.

20 Eclipse seminar 3 dicembre 2004

£ New Java Class

Java Class

Create a new Java class,

Source Falder: I HelloWworld

Package: | corn.ibrn.developerworks

I~ Enclosing type: I

Mame: I Helloworld|
Modifiers: ' public  default € private
[ abstract I final I | static

Superclass: I java.lang.Object

Inkerfaces:

Which method stubs would wou like to create?
Iv public static void main(stringl] args)
[~ Constructors from superclass

Iv Inherited abstract methods

© 2004 I1BM Corporation.
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Creating a Java class

¥ x || [J]Helaworld.java Xl

,u"’*

* Created on Nov 23, 2004
*

12 DefaultEAR
E||"‘.‘J Hellawarld
=88 com.ibm.developerwarks

* To change the template for th
* Windowegt:FPreferences gt Java
*

package com.ibm.developerworks;

i, JRE System Library [j2sdk1.4.2_04]
&‘J Javalemo

[-13# PHPTest

LlioZ DotbopTechd

St

* Your new class appears in the Package
Explorer beneath your package.

 Eclipse also opens the source file for your
class in the Java editor.
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* You can create a
new package and a
new class at the Java Class
same time.

« Simply create a new

class and enter a P
new package name

in the wizard.

Create a new Java class,

Source Folder: I Hellowarld
I —

Package:

Marne: I AnotherClass

Modifiers: ' public " default
[~ abstract [ final

Superclass: I jawa.lang, Object

|_Interfaces; I
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Creating a run configuration

* If you were running a Java program
outside of Eclipse, you'd have to make
sure the appropriate JAR files were on
your classpath.

» To run a Java program inside Eclipse,
you have to create a run configuration
that knows where to find the classes
you need.

— Think of it like a glorified classpath.
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Creating a run configuration

» Running code in Eclipse is different
from other IDEs you might have used
because there is no separate compile
step. You just run your code.

— This also means the Java tools find any
compile errors whenever you save your
code (maybe even earlier).
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Creating a run configuration

eclipse

» Select your project

in the Package
Explorer, then
choose
Run->Run...

Eclipse seminar 3 dicembre 2004

Run ‘Window Help

b Launch the Web Services Explarer

| &, Run Last Launched Ctri+F11

35@ Debug Last Launched F11

Run Hiskory
Run 4s

Debug Histary
Debug As
Debug...

Eclipse seminar — Java development with Eclipse
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Creating a run configuration

* In the Run dialog,
choose Java
application in the list
and click New.

Eclipse seminar 3 dicembre 2004

Create, manage, and run configurations

Configurations:

; 'Ei Embedded Web Server

Lacal PHP Seript
w8 Python Console
Remote Web Server
@ Run-time Workbench
Gk server
i3 \ebSphere w5 Applicatic
WSDK AppClient Sample
i WSDK, J25E Sample

e L
New Delete
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Creating a run configuration

Name: | Run HellaWorld

B Main |l><]= Arqumentsl [ JREl T Classpathl Sourcel %3 gommonl

Project:

[ Helowworld Browse. ..

Main class:
| Search...

™ Include external jars when searching for 2 main class

™ stop in main

» Give your configuration a name.

» Eclipse complains because it hasn't found a
class with amain () method. Click the
Search... button to find it.

— Eclipse V3.x is more clever.
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Creating a run configuration

: : [ Choose i Type S TETET
* ECIIpse flnds the Choose a main type launch:

class withamain() |1
method; Click OK to G*HE"DWDI’H
accept it.

com.ibm. dev

Ok I Cancel |
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Running your code

* Now that you've
filled in all the

Main class:

p a ra m ete rS fo r th e ::om‘|bm.deve\operworks‘Hel\oWor\d [
. . Include external jars when searching For a main dass
run configuration, FES

you're ready to go.

* Click Run to start
your program.

Apply. |_
Run
29 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.
eclipse Eclipse seminar — Java development with Eclipse m

Running your code
» Because this is a console application (it uses
System.out.println), you'll see the
output in the Console view.

+ If the Console doesn't appear, you can open
it through Window->Show View...

Console [ <terminaked: ciij2sdkly
Hello, World!

A
Tasks | Search lConsoIe ]
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Re-running your code
[Run Window Help

i Launch the \Web Services Explorer ‘a’ .ﬁ.
| . Run Last Launched Chrl+F1L
;’% Debug Last Launched F11

Run History L1R ella'Warls E| |
Run As
Run... Code Generation&gt:

Debug Histor 3

« Once you've run your code, a reference to
your code appears in the Run menu.
— It's also in the Debug menu.

* Run Last Launched (Ctrl+F11) does the
same thing.
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Debugging your code

Run ‘Window Help

i Launch the Web Services Explorer ‘g’ g

| &, Run Last Launched Chrl+F11
3% Debug Last: Launched F11 ;I_

Run History
Run As p [enerated file go tc
Run.. Code Generation&dgrt;

Debug Histary
Debug As

» As you would expect from a world-class IDE,
Eclipse has a great debugger built in.
— All the usual debug functions are supported.

* You use the same run configuration, but
choose Debug instead of Run.
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Java Spider

» The Java Spider navigator is available
at www. javaspider.orgqg.
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The debug perspective

£ Debug - BellWorkd.java - Llpse Platfonm

=100 =N
Fio EdL Sousc Melsler Hwvgsle Search Trawcd Pun Widm Hel
|IB-BRE (Ut -k-%-|® 2% - L
E7 [ 45 pebug » T B woaa e x | PR 20~ =
5| 5 % Fun HeboiWorkd [Java Agpbcation] o O
T =} a o, ben.daveloperarks, Haloworkd ot bcalhast 12506 - @ b Heloworkd (=
¥ @), Spsteen Throd [Feskonr ] (Rurvirg) 4 a greetrge ek, Workll*
LT @ System Thenad [Rndorence Hander ] (Rurirsg)
= -8y Thread [man] (Suspended)
= Hebaward, s 36
s B Sysbern Thomad [Sagrs Dt cher | (Rurving)
BBk ciumsckt 4.2 OHitniven em (1 LIZH0H S209RM) i) <
> . ]
Dabus) | Sarvens varisbiss |Evesdponts | Exressond | Display
) Hetowoeit s X | Sose Bl E W O X
public atatic void main{String[] acga) { | B com.ba.developerworks
HelloWorld hw = new = By Helowond
hv. secoreeting (el & geetig St
S A G ST ) A
] @  getGrestingl)
& sstGreetnglSng)
T : " y ; J
public Scring geeGreecing() (
return greecing: »
m) _>|J
W Coresole foom. b Bk-04 x
Ly of]
Conscle | Tasks
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Stopping in main ()

» The HelloWorld
program has a
main () method; if
you want to debug
it, you need to stop
the debugger there.

» Choose "Stop in
main" in the run
configuration.

36 Eclipse seminar 3 dicembre 2004

MName: I Run Hellowvorld

@ man |(><]= nrgumentsl i}\ JREI il Classpathl E

Project:

| HelloWiorld

Main class:

I com.ibm. developerworks, Helloborld

™ Include external jars when searching for a main class

v Skop in main
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Setting breakpoints

public static void main(3tring[] args) |
HelloWorld hw = new HelloWorld():

i, setGre=ting ("Hello, World!™):
Remove Breakpoint println(hw.getGreeting () )
Disable Breakpoink
Ereakpoint Properties. ..

Furrent walue of the greeting.
Add Bookmark. ..

&dd Task... EtGreeting () {

retnrn grestings

» The easiest way to set a breakpoint is to
double-click in the gray area on the left-hand
side of the editor.

— A blue dot means the breakpoint is set.
— Double-click again to clear it.
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Setting breakpoints

* You can also set breakpoints on
methods, Java exceptions and fields.

— Break whenever execution enters or leaves
a method

— Break whenever an exception is thrown

— For fields, break when a field is accessed,
changed, or accessed a certain number of
times.
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Debugging

Helloworld. java X l

public static void wain(Scring[] args) { ;I_
HelloWorld hw = new HelloWorldi):
hw.secGreeting ("Hello, World'™):
System.out.println(hw.getGreeting() ]

FEL
w The current walue of the greeting.

=

public String getGreetingi() |

return greeting:
A 3 d
J1} 3

* When you're debugging your code, the editor
shows you where things are.

* In this view, there's a breakpoint on line 35,
and the system is stopped on line 36.
— You can turn line numbers on in Preferences.
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Monitoring variables & expressions

« Once your code is
running in debug
mode, you can
check (and change,

& greeting= "Hello, World!"

[1

if you want) the i .

. Yariables |Breal Dlnt5|Expresslons‘Dlspay
value of variables —
and expressions. e

®  count=6

» | added the E:::::i>> B
eXp reSS i O n | value= char[13] (id=25)

ello,

getGreeting() .
substring(1,7) ‘

Yatiables |Breakpoints lExpressions ID\spIay
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Automated testing with JUnit

« JUnit was created by programming
legends Kent Beck and Erich Gamma.

* It makes it easy to implement Test-
Driven Development (TDD).

 Eclipse ships with JUnit support built in.
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Creating test cases
- Before you can work Yy e

(15 DefaultEAR
i d

with JUnit, you have  [fr e

Open in New Windav
Open Type Hierarchy

to add junit. jar
to your project's B
build path S

- @ ove
(classpath). N

. gy Import...
BG83 doc.con E1 T
-G doc res e23 Expart...
E

° i —cli
Right-click your R
1 15 Javab Closs Project
prOJeCt name and D e :
F-1g# PythonTest & Runan
F¥-38 UDDITesting  Restart Project

choose Properties =

Team P Enerating
Compare With P Enerating|
from the menu. S
Restors from Local History...  Enerating

YWeb Services »

Fropetties
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Creating test cases
—Ioix

¢+ Infa Java Build Path
i External Tools Builders
i~ Java Build Path [ source I =% Projects i, Libraries | Tl Order and Export I

- Java Compil
o awa tompler J4Rs and class folders on the build path:

i Javadoc Location
i Java JAR Dependencies -l JRE System Library [j2sdkl, 4.2_04] Add JARs... |

ava Task Tags

roject Referances

Server Preference Add Yariable. .. |

i Malidation
Add Library. .. |

 In the Properties dialog, select Java Build
Path on the left and click the Libraries tab on

the right.
* Click the Add External JARSs... button.
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Creating test cases
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Look jn:

JAR Selection

1) org junit_3 8.1

’y My Recent Documents
Desktop
h:‘l My Documents
-_J My Computer
cee Local Disk [C:]
15 eclipss
122 pluginz
[S%org junit_3.8.
b CD Drive D)
“e Downloads [E:)

» Browse your system to find junit.jar. (It's
most likely in the eclipse\plugins\
org.junit 3.8.1 directory.)

» Select the JAR file and click OK to save your
new build path.

eclipse

Eclipse seminar 3 dicembre 2004

Creating test cases
« With your build path

set, you can start

creating a new JUnit

test case.
+ Right-click on a

Java file and choose

New~- Other...

46

Eclipse seminar — Java development with Eclipse

© 2004 IBM Corporation.

Lol allclasses-nofrar

L@ constank-values,

bl deprecated-list.h

L@ help-doc html

L@ index.htrl

averview-tree. hi
i [E] package-list
i@ packages.html
] stylesheet.css

B3 doc.com.ib develoy

L docresources

Al IRE System Library [

7] build.aml

JavaDemo

PHPTest

PythonTest1
UDDITesting

jeveloperworks ”l A Classes | m
java Lo
T Frojct..
index-files Cpen -
@ alldasses-frame.  Qpen with b & Parkags

Open Type Hierarchy

of~ Cut
Copy
é Paste
# Delete

Source
Refactar

£ Impart..,
£ Expart... 3

References

Declarations

0 Refresh

@ Class
0 Interface
&> Source Folder
[I® Scraphook Pag
£ Folder

N EN File

u |:"} Example. ..
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Creating test cases

Select

Create a JUnit Test Case

Plug-in Developrient
- Pythan

» Select Java/JUnit on the left and TestCase on
the right, then click Next.
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Creating test cases

Junit TestCase

Create a nevs JUnit TestCase

Source Folder: [ Helloworld

2 |2 ]
EEl m
Ix

package: [ com.ibrn, developerworks
Testcase: | HelloworldTest]

Test class: | com.ibm.developerwarks. Helloworld
Superclass; | junit Framework. TestCase:

sivhich method stubs would vou like to create?.

* When you create a JUnit test case, you name
the test case (it's a Java class) as well as the
Java class tested by the test case.
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Creating test cases

[
Test Methods
Select methods For which test method stubs should be created
Available Methods
= | gelect al
@  getGreeting()
[E] DG CObiject Deselect All
-] ® hashCode(}
- @ " object()
-0 @ finalizet)
~OaF notivi)
~[J aF notifyaly

+ Eclipse gives you a list of all the public
methods in your class and its superclasses.
You decide which ones should be part of the

JUnit test class.
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Creating test cases

* In this example, we ask Eclipse to
generate a JUnit TestCase for the

getGreeting () method.
* The complete testGetGreeting ()

method is:
public void testGetGreeting() ({
HelloWorld hw = new HelloWorld() ;

assertEquals ("Hello, World!",
hw.getGreeting()) ;
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Running test cases

Run ‘Window Help
Launich the Web Services Explorer J@L ﬁ

k% Run Last Launched ChrF11
i’% Debug Last Launched F11

Run Histaory 3

Run...

Debug History
Debug As

e Qur test case is the Java class
TestHelloWorld.

* To run the class, select the test class in the
Package Explorer, then choose Run
As—=>JUnit Test.

© 2004 IBM Corporation.
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Running test cases
BT unit (aliTesks) O % x I
Runs: 11 H Erraors: O B Failures: 0

@ Failures IgiﬁHierarchy ]

EI-- Test far com.ibm. developerwarks
E|E|f: com.ibm.developerworks, HelloWorldTest

» The results of running your test case appear
in the JUnit view.
— Green is good...
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Test suites
* You can also create and run JUnit

TestSuites.
— A TestSuite is an ordered collection of
TestCases.
53 Eclipse seminar 3 dicembre 2004 © 2004 IBM Corporation.
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Using JUnit

* You define more TestCases and
TestSuites as your project
progresses.

* You can run the JUnit tests whenever
you want to make sure your changes
haven't broken your code.
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Using Ant
» Ant (ant.apache.orgq)is an XML-

and Java-based build tool.

— Designed to have the same functionality as
make without its quirks
* You don't need a tab character at the start of
each line, for example.
—You can extend Ant to do other tasks if you
want.
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Using Ant
* An Ant build file (named build.xml by
default) can define a number of targets.

* You can define which target gets built
from the command line (or the Eclipse
equivalent), or let Ant figure out which
one should be created.
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Using Ant

« Once you've created
your build.xml file

B-(E indes 4y Impart..,
(or whateveryou | - 9 s oo
..... alldla:
choose to call It), ::3 ;De';i: &9 Refresh
1 - AL 0 P i @ help- R 5
you can right-click | = S
on it and choose ;;;;; e R dadocWead.
Ru n Ant. e Egjl: Campare With ’
- doc.com Replace With »
' ' el Services »
- 2 doc.resal
il JRE Syst Properties
- g kbuild, <l
-T2 JavaDemo
G122 PHPTeah
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Using Javadoc

eclipse

* You can export your
project to Javadoc.

* When you do this,
Eclipse runs
javadoc against
your code and
exports the
generated files to
the directory you
choose.
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Using Javadoc
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[ e ey
Fdit Source  Refactor Mavigate !

- &S [ B35 - % Seles

Generate Javadac

| 4

1@ DefaultEAR

-2 Helloworld

f# com.ibm,developerworks
[ Helloworld java

Select an export destination:

+E] App cliertk JAR fils
‘@Deplnyable features
f‘:“» Deplovable plug-ins and frag

i, JRE System Library [j2sdk1, ‘EE,QR File

JavaDemo REE 1R fle

{Iﬁ- PHPTest L3File system
- 128 PythonTestl =38R File
+]- (28 LIDDITesting I "
ke 15vadoc

fﬁ Team Project Set

LB war file

lavadne Geneeakion
Setect bypes For Javadoc genergtion,

Sebech e For wehich Javadoc will Le gener sbed:

ol Mwsbenc
= EE Helowokl
B E  combm.devebspersors

[ 91 rebowerld ave

e |

Creste Javadod for members with visbity:

™ Privaln i Paghage T Prghectod
Pubsbc: Germrabe Javador for onty public dasses and members.

& Use Standord Docet

[ Checknse_2. 1. 2iworkspaceiHelownrdldoc Brogrse...
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Using Javadoc

* The generated
documentation is
put in the docs

. B e * a8 *®
folder Of you r project [P T e 2.1 Simbapace e s el sl o oo Wl
All Classes T Class Use Tree Deprecated Index Help
Helic¥ond PRIV PACKAGE MIXT PACKASE PRAMEE BOEEAgE
by default. B
Package com.ibm.developerworks
Class Summary
HelloWorld
T Class Use Tres Deprecated index Help
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Review

» We've covered (although very quickly)
the Java development functions in
Eclipse, including:

— Various automatic editing features

— How to create and run Java code

— Using the Eclipse debugger

— Automating testing with JUnit

— Using ant and javadoc inside Eclipse
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