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Introduction

1.1.- Goals

Many developers around the world choose 1eJOS, Java for Lego Mindstorm, as the
main platform to develop robots with NXT Lego Mindstorm. I consider that this
eBook will help 1€JOS community, Lego Mindstorm community, Robot’s developers
and Java fans to develop better software.

Robotics will be very important for the humanity in the next 10 years and this
eBook is an effort to help in this way.

Many people spend several hours in their robotics projects with problems with wires
& electronics, protocols and problems with programming languages, Lego
Mindstorm is easy and Java/leJOS is an excellent platform to demonstrate your
software engineering skills to develop better robots. NXT Brick is the easiest way to
enter in the robotics world and 1eJOS the best platform in the moment to use
software engineering ideas.

Enjoy, Learn, Contact with me to improve the eBook and share your ideas.

Juan Antonio Brena Moral.
www.juanantonio.info

1.2.- 1eJOS project

leJOS project is Open Source project designed to develop a JVM for Lego
Mindstorms. A long the time the project has grown, developing others subprojects
as: PC API, Mobile API & iCommand.

1.2.1.- 1e]JOS technologies

leJOS project for Lego Mindstorms NXT develop and maintain the following
subprojects:

e Java leJOS NXJ

« Java le]JOS PC API

» Java le]JOS Mobile API
* Java le]JOS iCommand

In 1eJOS project exists 2 approaches about developing LEGO robots with Java
le]OS.

1. Develop your software in your NXT brick and collaborate with others
environments (PC & Mobiles Devices)

a. NXJ
b. PC API
c. Mobile API

2. Develop your software in your PC or Mobile Device
a. iCommand
b. Mobile API
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Approach 2

1.2.2.- Java leJOS NXJ

[eJOS NXJ is a Java programming environment for the LEGO MINDSTORMS NXT ®.
It allows you to program LEGO ® robots in Java.

It consists of:

» Replacement firmware for the NXT that includes a Java Virtual Machine.

« Alibrary of Java classes (classes.jar) that implement the 1eJOS NXJ
Application Programming Interface (API).

« Alinker for linking user Java classes with classes.jar to form a .binary file
that can be uploaded and run on the NXT.

* PC tools for flashing the firmware, uploading programs, debugging, and
many other functions.

» A PC API for writing PC programs that communicate with 1eJOS NXJ
programs using Java streams over Bluetooth or USB, or using the LEGO
Communications Protocol.

+ Many sample programs

1.3.- About the author

Juan Antonio Brefia Moral collaborates in 1eJOS Research team since
2006. He works in Europe leading Marketing, Engineering and IT
projects for middle and large customers in several markets as
Defence, Telecommunications, Pharmaceutics, Energy, Automobile,
¢ Construction, Insurance and Internet.

"
,‘-I'.
)

Further information:
www.juanantonio.info
www.esmeta.es
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2.- Getting Started

2.1.- Introduction

If you need to develop Java software to be used on a mobile device, you need to
install the following software on your PC Computer:

« SDK

o J2SE SDK

o Java ME Wireless Toolkit
- IDE

o Eclipse

o Eclipseme plugin
+ Optional software
o Proguard
o Antenna
« Software to deliver Java ME software
o Nokia PC Suite (If you use Nokia Mobile Phones)

2.2.- Install SDKs

2.2.1.- Installing J2SE SDK

If you are going to develop Java ME Software, it is necessary to download latest
Java SDK in your computer. Download latest Java SDK from Sun Microsystems’s
website:  http://java.sun.com/javase/downloads/index.jsp Once you have
downloaded your latest Java SDK use the assistant to install Java SDK.

NOTE:
When I wrote this document, the installer used was: jdk-6u3-windows-i586-p.exe

The steps to install SDK are the following:

2.2.1.1.- Licence agreement

When you begin the installer, you have to wait until the button next is enable to
click and show a window when you have to accept the licence agreement:
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it Java(TM) SE Development Kit 6 Update 3 = IEIIE[

Welcome to the Installation Wizard for
Java(TM) SE Development Kit 6 Update 3

Javal(TM) SE Development Kit 6 Update 3 Setup is preparing
the Installation Wizard which will guide wou through the
program setup process, Please waik,

= Back [ I Cancel I

Click in next button when the button is enabled.

i'-.%l‘ Java{TM} SE Development Kit & Update 3 - License ﬂ
License Agreement g S

Please read the following license agreement carefully,

Sun Microsystems, Inc. Binary Code License Agreement ﬂ
for the JAVL 3E DEVELOPMENT EIT (JDE), VERSICON &

UM MICROIYSTEMI, INC. ("3UN™) I3 WILLING To LICENSE THE
SOFTWARE IDENTIFIED BELOW To YOU ONLY UPCON THE CONDITICH
THAT ¥oOU ACCEPT ALL ©OF THE TERM3 CONTAINED IN THIS

BINARY CODE LICEN3IE AGREEMENT AND SUPPLEMENTAL LICENSE
TERMS (COLLECTIVELY "AGREEMENT'™) .0 FPLEAIE READ THE
AGREEMENT CAREFULLY.O BY DOWNLOADING OF INSTALLING THIS
JOFTWARE, ¥oU ACCEPT THE TERMS OF THE AGREEMEMT.

INDICATE ACCEPTANCE BY 3ELECTING THE "ACCEPT™ BUTTON AT

THE BOTTOM ©OF THE AGREEMENT. IF ¥YoOU ARE MNOT WILLING TO

BE BEOUND BY ALL THE TEEM3, SELECT THE "DECLINE®™ BUTTOHN :j

Decline I Accepk =

2.2.1.2.- Component Selection
Choose all components to install and click in next button
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i Java{TM) SE Development Kit 6 Update 3 - Custom Set x|
Custom Setup "
@Sun

Select the program features wou wank installed,

Select optional Features ta install fram the lisk below, fou can change your choice of Features afker
installation by using the Add/Remove Programs ukilicy in the Conkral Panel

—Feature Description
JavalTM) SE Development Kit &
IUpdate 3, including private JRE &
Update 3. This will require

Source Code S00ME on your hard drive.

Public JRE

Java DE

R Cevelopment Tools
Demos and Samples

Install to:

Civarchivos de programalJavaljdkl . 6.0_03% Change. .. |
< Back I Mexk = I Cancel |

Once you have chosen the components, the assistant will install them into your
computer.

i'.g!,'J Java({TM} SE Development Kit 6 Update 3 - Progres - |EI|£|

Installing 51
%
The program Features you selected are being installed, - HH

Please wait while the Install Wizard installs Java(TM) SE Development Kit &
IUpdate 3. This may take several minukes,

Skatus:

aenerating script operations For ackion;

When the installer has finished with the component’s installations, this one makes
another question about optional features.
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i
i'él Java Setup - Custom ﬂ
Custom Setup

T
Select the program Features vou want inskalled, @"SH}E

The Javal(Tr) SE Runtime Environment with support for European languages will be installed, Select
optional Features ko install From the list below,

- TR o O b e — Feature Description
=R 1awal T ) SE Runtime Environment The Java(TM) SE Runitime
- =3~ | Additional Languages Enviranment with European
i (=0 = | Default Java For Inkernek Explorer languages, This requires 143ME on
b = + | Additional Font and Media Supporkt your hard drive.
Install bo:

Ciharchivos de programalJavaljrel.6.0_03Y
Change...

Cancel | Mexk =

Select all components and click in next button to install the optional features into
your computer.

il

]ﬁl Java Setup - Progress 1 = |I:i|_5|
Installing Java 51
This maty kake a Few minukes g L ;f”
Skatus: Generating script operations For ackion;

You are installing Java. Java is found everywhere - on
mobile phones, desktop computers, Blu-ray Disc players,
set top boxes, and even in your car.

By installing java, you will be able to experience the
power of |ava, brought to you by
Sun Microsystems, Inc.

Visit java.com.

When the installer finish this process, Java SDK will be installed on your computer.
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IE‘ Java{TM) SE Development Kit & Update 3 - Complete _ﬁl

wWizard Completed

The Install Wizard has successfully installed 1awa(THM) SE
Development Kit 6 Update 3. Click Finish to exit the wizard,

[# Show the readme File

Note: In this point of the installation, your computer is able to create any Java
Program, test it.

2.2.2.- Checking your J2SE Installation

Once you have installed J2SE SDK on your computer, it is necessary to check that
you can compile and execute Java programs.

Open a MS-DOS console on your computer and type the command Java:

« Java: Java command used to execute java programs.
« Javac: Java command used to compile a Java program

2.2.2.1.- Testl: Command java

The reason to make the first test is due to we need to check that your operating
system recognize the command java which is used to execute java programs. If the
console returns the options to use the command then the test is a success.
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INDOWSh system32', cmd.exe

M soft Windows HP [Uersion 5.1.26081
{C> Copyright 1985-2881 Microsoft Corp.

C:“\Documents and Settings“juanantonio.hrefia’>java
Uzage: java [-options] class [args...]
(to execute a class?
or Jjava [-options] —jar jarfile [args...]
(to execute a jar filed

where options include:
—client to zelect the "client' UM
—SEPUBL to zelect the "server' UM

—hotspot iz a synonym for the '"client" UM [deprecatedl]

The default UM is client.

Java ME for leJOS project

—cp <class search
—classpath <{class
A

and

path of directories and zip/jar files>

search path of directories and zip-/jar files>
separated list of directories. JAR archives.
ZIP archives to seawrch for class files.

—D<{name >=<{value>

set a system property
—verhosel:classigecijnil

enable verhose output
—version print product version and exit
—versioni<valueX>

2.2.2.2.- Test2: Command javac

The second test is necessary to know if you operating system recognize the
command javac which is used to compile your programs. Type javac on your

console and see the message.

[
WINDOWS', system32' cmd.exe

Microsoft Windows XP [Uersidn 5.1.268081]
<{C> Copyright 1985-2801 Microsoft Corp.

:sDocuments and Settings“Administrador>javac
vac'" no se reconoce como un comando interno o externo.
programa o archivo por lotes ejecutahle.

C:“Documents and Settings“Administrador>

If your system says that your command doesn’t understand the command, then

you have to update environment variables in your system.

Right click in your PC Icon and select properties. Click in the tab “advanced options”
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Propiedades del sistema id |

. . . . I . ,
Restaurar siztema I Actualizaciones automaticas | (RL=II I |
Marmbre de equipa I Hardware I Opciones avanzadas I |
|
Sistema:

icrosoft WWindows =P
2 Profesional
l 'l 7 Version 2002
[1’! Cervice Pack 2

Reqgizstrado a nombre de:

_ﬁ_'

On the tab “"Advanced options” click in the button “Environment variables”

Propiedades del sistema ed |

Restaurar siztemna I Actualizaciones autamaticas | Rermata |
General I Mambre de equipo I Hardware Opciohes avanzadas

Debe iniciar la zesion como un Adminiztrador para hacer la mayoria de loz
carnbiog.

— Rendimienta

Efectos vizuales, programacion del procezador, uzo de memaria y

memaonia sirkual
Configuracidn

— Perfiles de usuarnio

Configuracian del ezcritonio relacionada con su inicio de sesidn

Configuracidn

i

~ Inicio y recuperacion

|nicio de zistema, eror de sistema e informacion de depuracian

i

Configuracian

Yariables de entarmo | Informe de ermores |

Aceptar | Cancelar | Aplicar |

When you click on this window you will see a new window where you will have to
update the variable path. This path is really critic because you say windows what
command you could execute directly from a Shell console.
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o

—Yariables de usuario para juanantonio.brefia

Variable

Do

Yalor

cuments and Settingstiuanankonia, .
TMP C:\Documents and Settingsijuanantonio. .

Mueyva Madificar | Eliminar |
—Wariables del sistema
Yariable | Yalor | -
CLASSPATH %oprogramfiles?stJavaljrel 6.0_034)ikhe... |
ComSpe: CWIRDOW S system 32 crmd, exe
FP MO HOST ... MO
lava_HOME “eprogramfilesselJavaijdkl . 6.0_03,
MUMEER_OF_P... 2 |
Mueva | Modificar | Elirninar |
Acepkar I Cancelar |

Path variable is located on System variables area. Find the variable path and click
and update button. Path variable could have many statements due to it is used by
several applications. In a new clean system, you should have the following content:

path:

%SystemRoot%\system32;%SystemRoot%; %SystemRoot%\System32\Wbem

To update path variable, find on your computer where is located J2SE SDK.

& C:\ Archivos de programa' Javajdk1.6.0_D7'\bin =18 x|
Archiva  Edicisn  Wer  Favoritos | Herramientas  Ayuda ‘ ;’,‘
@ Atrds = >N ﬁ' ‘ P ! Blsqueds || Carpetas ‘ ="M 2 X n | -
BN B vos do proaramalavaydid 6.0 07 o] I 8r
MNombre = | Tamafio | Tipo | Fecha de modificacidn | -
[Pappletviewer.exe 25KE  Aplicacion 10/08{2008 2:10
[apt.exe 25kE  Aplicacian 10/06{2008 2:10
;5J beanreg.dll 29FKE Extension dela apli,.,  10/06/2008 4:27
[Fextcheck.exe 25KE  Aplicadion 10062008 2:10
EHtm\Converter.exe 44 KB  Aplicacidn 10f08 2008 2:32
[Plidli.exe 25KE  Aplicacion 10/08/2008 2:10
jar.exe 25KE  Aplicacion 10/06{2008 2:10
l—j]arslgnar.exe 25KB  Aplicadidn 10062008 2:10
| Laljava.exe 132KE  Aplicacion 10062008 2:10
Ejavac‘exe 25KE  Aplicacion 10f08)2008 2:10
Mjavadoc exe 25KE Aplicaciin 10/08{2008 2:10
[javah.exe 25kE  Aplicacian 10/06{2008 2: 10
E]avap.exe 25KE  Aplicadidon 10062008 2:10 (i
[™java-tmi.exe 25KE  Aplicadion 10062008 2:10
| javan.exe 132 kKB Aplicacidn 10f08)2008 2:10
| | javams.exe 136 KB Aplicacion 10/0842008 2:32
Miconsole. exe 26 KB Aplicacion 10/08{2008 2:10
E]db.exe 25KB  Aplicadidn 10062008 2:10
[Fihat.exe 25KE  Aplicadion 10062008 2:10
Bjinfo‘exe 25KEB  Aplicacidn 10f082008 2:10
il F6KE Extension delaapl...  10/06/2008 4:27
[imap.exe 25KE  Aplicacion 10/06{2008 2:10
ips.exe 25KE  Aplicacion 10062008 2:10
[irunscript.exe 25KE  Aplicadidn 10062008 2:10
Ejstack‘exe 25K Aplicacion 10f08 2008 2:10 LI
49 objetos Z,04 M8 | 9 mipc

& Inicinl & (F Bl CiwmNDowS\system32... || CAArchivos de progra...

In this case, the path is:
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C:\Archivos de programa\Java\jdk1.6.0_07\bin\;

Once you know the path, add the path at the end of the content f the system
variable path:

%programfiles%\Java\jdk1.6.0_07\bin\;

And the result is:

New path:

%SystemRoot%\system32; %SystemRoot%; %SystemRoot%\System32\Wbem,;
%programfiles%\Java\jdk1.6.0_07\bin\;

Once you have made the changes, reboot the system and check again the
command javac.

INDOWS" system 32 crnd.exe

sourcepath <{path> Specify where to find input source files
—hootclasspath <path> Override location of hootstrap class files
—extdirs {dirs> Override location of installed extensions
Ouverride location of endorsed standards path
Control whether annotation processing andsor compil

assl>[,.<class2>,.<{class3>...INames of the annotation processors t

o Pun; default discovery process

—proce path <path> i where to find annotation processors

—d <directory’ i where to place generated class files

—s {directoryr i wvhere to place generated source files

—implicit:{none.class> Specify whether or not to generate class files for
implicitly referenced files

—encoding {encoding? Specify character encoding used by source files

—source <releaser Provide source compatibility with specified release

—target <releasel> Generate class files for specific UM version
—verszion Uerszion information

—help Print a synopsis of standard options
—-Akeyl=valuel Options to pa to annotation processors

-5 Print a synop of nonstandard optio

—J<f lag> Pass <flag> directly to the runtime system

:nDocuments and Settings“Administrador>

If you notice that you see the options for the command javac, then the test was a
success and you have finished the installation. Now your computer is able to
develop Java Software.

2.2.3.- Installing Java ME Wireless Toolkit

Java ME Wireless Toolkit is used to develop Java ME Software. Download latest
release from: http://java.sun.com/javame/downloads/index.jsp

Note:
When I wrote this document I used: j2me_wireless_toolkit-2_2-windows.exe

Once you have saved the toolkit execute the installer and follow the steps.

2.2.3.1.- Licence agreement
When you init the installer, click in next button to show the licence agreement.
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12ME Wireless Toolkit 2.2 x|

Welcome to the InstallShield Wizard for JZME
Wireless Toolkit 2.2

The InstallShield® Wizard will install J2ME Wireless Toolkit
2.2 on pour computer. To continue, clhick Mest.

¢ Back | M et = I Caricel |

X

12ME Wireless Toolkit 2.2

Licenze Agreement
Pleaze read the following license agreement carefully.

Fresz the PAGE DOWHN key to zee the ezt of the agreement.

[ Sun Microsystemns, Inc. ﬂ
Binamy Code License Agreement

READ THE TERMS OF THIS AGREEMENT AMD ANY PROVIDED SUPPLEMEMNTAL
LICEMSE TERMS [COLLECTIVELY “"AGREEMENT") CAREFULLY BEFORE OFEMING

THE SOFTWARE MEDIA PACKAGE. BY OPEMING THE SOFTWARE MEDIA

PACKAGE, ¥'OU AGREE TO THE TERMS OF THIS AGREEMENT. IF %'0U ARE
ACCESSING THE SOFTWARE ELECTROMICALLY, INDICATE YOUR ACCERPTAMCE

OF THESE TERMS BY SELECTIMG THE “ACCEPT" BUTTOM AT THE EMD OF THIS
AGREEMENMT. IF¥OU DO MOT AGREE TO ALL THESE TERMS. PROMPTLY ;I

Do you accept all the terms of the preceding License Agreement’? |f you chooze Mo, the
getup will cloze. Toinstall J2ME ‘Wireless Toolkit 2.2, pou must accept this agreement.

[ Fiztall hield
< Back ez Mo

Accept the agreement and click in yes button.

2.2.3.2.- JDK Detection

In some computers, it is possible that you have installed several J2SE SDK, then
you have to select the SDK which you will link with the toolkit.
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12ME Wireless Toolkit 2.2 x|

Java Yirtual Machine Location ‘
.-

The Java 2 S0OF, Standard Edition [J250K][1.4.2 or later]
iz ingtalled on pour machine at  C:h&rchivos de programah] avatydkl.5.0_09.
Fresz Mest' to uze thiz J25DE or ‘Browse' to locate another J25DE.

HOTE: The J2ME YWirelezz Toolkit 2.2 has been tested using J2SDK. 1.4.2_02

C:hArchivos de programat awatjdk] .5.0_09 Browse. . |

|' Destination Falder

| matallShield
¢ Back | M et = I Caricel |
2.2.3.3.- Choose where you want to install the toolkit

Choose the place where you are going install the toolkit. The installer gives you a
recommendation if you have any suggestion, install the toolkit in the default path.

12ME Wireless Toolkit 2.2 x|

Choose Destination Location

Select folder where Setup will install files. l h

Setup will inztall J2ME Wirelesz Toolkit 2.2 in the fallowing folder.

Toinztall ta thig folder, click Mest. Taoinztall ko a different folder, click Browse and select
another folder.

ChwWTEZ2 Browsze. .. |

| matallShield

|' Destination Falder

¢ Back | M et = I Caricel |
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12ME Wireless Toolkit 2.2

Start Copying Files

Review settings before copying files.

Setup has enough information to start copying the program files. 1F pou want to review or
change any sethings, click Back. If pou are satisfied with the zettingz, click Nest to begin
copying files.

Current Settings:

Destination Directany .
CNWTEZZ _I
Frogram Folder
JZME Wirelezs Toolkit 2.2
ik Folder
C:vArchivos de programat. awabjdk] . 5.0_09

i o

| matallShield

¢ Back | M et = I Caricel |

Check all parameters and click in next button to install the toolkit.

12ME Wireless Toolkit 2.2

InstallShield Wizard Complete

The InztallShield *Wizard has successiully installed JZME
Wirgless Toalkit 2,20 Click Finizh to exit the wizard.

¢ Back

Eanzel |

Now you have installed the Java ME Toolkit. In following points you will learn how
to install a IDE to develop easily your Java ME Software
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2.3.- Install IDE

2.3.1.- Installing Eclipse IDE

2.3.1.1.- Introduction

Eclipse is an extensible, open source IDE (integrated development environment).
The project was originally launched in November 2001, when IBM donated $40
million worth of source code from Websphere Studio Workbench and formed the
Eclipse Consortium to manage the continued development of the tool.

The stated goals of Eclipse are "to develop a robust, full-featured, commercial-
quality industry platform for the development of highly integrated tools." To that
end, the Eclipse Consortium has been focused on three major projects:

1. The Eclipse Project is responsible for developing the Eclipse IDE workbench
(the "platform" for hosting Eclipse tools), the Java Development Tools (IJDT),
and the Plug-In Development Environment (PDE) used to extend the
platform.

2. The Eclipse Tools Project is focused on creating best-of-breed tools for the
Eclipse platform. Current subprojects include a Cobol IDE, a C/C++ IDE, and
an EMF modeling tool.

3. The Eclipse Technology Project focuses on technology research, incubation,
and education using the Eclipse platform.

Download Eclipse Europa 3.3 Classic from eclipse’s website. Use the following URL:
http://www.eclipse.org/downloads/

This software doesn’t’ have any installer. Unzip latest release and execute

eclipse.exe to run Eclipse IDE.
features (/,1 plugins

",j configuration

. .eclipseproduct Arceso directo a edipse. exe
] readme Archivo ECLIPSEPRODUCT Acceso drecka
1 KE H’ 1 KB
; _ eclipse.ini L
eclipse. exe Cipciones de configuracion eclipsec.exe
w 1 KB

=

a- a | epl-v10,hkml - niokice, hkml
Dacumento HTML Docurmento HTML
L7 KE 7KEB

Every time that you execute Eclipse IDE, you will see the following window:
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» .
eclipse

Europa

The first time that you use Eclipse, you have to determinate your workspace
directory:

& Workspace Launcher EI

Select a workspace

Eclipse SDF stores ywour projects in a folder called a workspace,
Choose a workspace Folder bo use For this session,

el etere =t B¢\ Documents and Settingstjuanantonio.brerialworkspace Browse. ., |

™ Use this as the defaulk and do not ask again

K I Cancel
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& Java - Eclipse SDK o = IEl 5'

Fie Edit Mavigate Search Project Run Window Help:

2.3.2.- Installing Eclipse ME Plugin

EclipseME is an Eclipse plugin to help develop J2ME MIDlets. EclipseME does the
"grunt work" of connecting Wireless Toolkits to the Eclipse development
environment, allowing you to focus on developing your application, rather than
worrying about the special needs of J2ME development.

Note: This document used the following release:
http://download.eclipse.org/dsdp/mtj/updates/0.9/stable/

If you need to install the plugin Eclipse ME, one way to install is using the update
manager from eclipse.

2.3.2.1.- Installation Process with Update Manager
Open Eclipse IDE and click in the main menu on the option:

Help > Software Updates > Find and Install

& Java ME - p1/src,/HelloWorld.java - Eclipse SDK
Fils Edit Source Refactor Mavigate Search Project Rum Window Help

Il - 0-Q- |[EEe- | |[4]|@ |3 |85 G- -

Then you will see the following assistant which will help you if you need to increase
Eclipse’s features. In this case you will use this assistant to install Eclipse ME
Plugin.
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& Install/Update 1ol x|

Feature Updates
Choose the way wau wank ta search For Features to install b ",
3 )l

= Search for updates of the currently installed Features
Select this option if wou wank ta search For updates of the Features wou already have installzd.

& Search for new Features to inskall

Select this option if you wank to install new Features From exiskting or new update sites. Some sites may already be
available. ¥ou can add new update site URLS to the search.

7) = Back I Next = I Firish | Cancel |

Select the option “Search for new features to install” and click in the button Next.

The URL where is located the latest release is:
http://download.eclipse.org/dsdp/mtj/updates/0.9/stable/

£ mMew Update Site x|

Marne: | ECLIPSE ME

LIRL: |http:,l',l'u:ln:nwnln:nad.eclipse.n:nrg,l'dsdp,l'mtj,l'updates,l'[l.9,l'stahle,l'|

Once you have typed the Name and URL, click in the button Ok to show a new
window with places where you can search to fin plugins for Eclipse:
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il

Update sites to visit .
p y
5

Select update sites bo visit while laoking for new Features., b —

11
=]
. W

Sites to include in search:

\rﬂ ECLIPSE ME Mew Remote Site, .. |

O \rﬂ Eclipse Madeling Framewark (EMF) Updates :

O \rﬂ Eclipse Modeling Framework. Technologies (EMFT) Updates Mew Local Site... |
D \rﬂ Europa Discowvery Site e Srekived S, |
O \rﬂ Graphical Editing Framewark (GEF) Update Site

O \rﬂ Model Developement Tools (MDT) Updates

e Eclipse Project Updates [
The Ecli Project Updat Edit
O \{I web Tools Platform (W TP) Updates
Rermayve |

Imnpoart sites, ., |
Expatt sikes. ., |

|v Ignore Features not applicable to this environment

™ Aukomatically seleck mirrars

(7) < Back. I Iewt = | Finish | Cancel |

Click in the button Finish. In this moment Eclipse search in the selected options, in
this case in the option Eclipse ME and Eclipse will find the following software to

install:

S=E
Search Results -
(FAA

Select features to install from the search resul: lisk, e’

y o —
£ /i

Select the Features to install:

Deselect al

: (00 Mabile Tools Far Java (Incubation)

i ™ @ Mobile Tools For Java (Incubation) 0,9.1,200812231341-718i7H_gcYFez-9_z0
™ @ Maobile Tools For Java SDK (Incubation) 0.9.1,200812231341-07G1 7ELALAME
™ @ Mobile Tools For Java Examples (Incubation) 0.9.1,200812231341-07hz7199r

Mare Infa

Froperties
Select Required

Errat Detals. . .

PHLLE

1| i

3 of & selected,
W Show the latest version of a Feature only

[ Filter Features included in ather Features on the list

@ < Back I Mext = I Firish Cancel

Select all options and click in the button Next.
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& Install N =]
Feature License
Some of the Features have license agreements that wou need to accept before proceeding with the p——|
installation, d )l
LI Mobile Taals For Java (Incubation: | ECLIPSE FOUNDATION SOFTWARE USER AGREEMEMT -
;{].:Mobile Tools for Java SDK (Incubz March 17, 2005
s=Mobile Tools For Java Examples (Ti Usage OF Content

THE ECLIPSE FOUNDATION MAKES AYAILAELE SOFTWARE,
DOCUMENTATION, INFORMATION AMD/OR.

OTHER. MATERIALS FOR OPEM SOURCE PROJECTS (COLLECTIVELY
"COMTEMT),

IUSE OF THE CONTENT IS GOVERMED BY THE TERMS AND COMDITIONS
OF THIS

AGREEMEMT ANDYOR THE TERMS AMD COMDITIONS COF LICEMSE
AGREEMEMTS OR

MOTICES INDICATED OR, REFEREMCED BELOWY, BY USING THE
CONTENT, ¥OU

AGREE THAT YOUR USE OF THE CONTEMT IS GOVERNMED BY THIS
AGREEMENT

AMNDJOR THE TERMS AND COMDITIONS OF ANY APPLICABLE LICEMSE

4 I | LI AGREEMEMTS ll

¥ T accept the terms in the license agreements:

™ 1do not accept the kerms in the license agreements

(7) < Back I Mext = I Fimist | Cancel |

Accept the licence to install the plugin and click in the button Next. In this moment,
Eclipse will install the plugin. Reboot eclipse to take effect the changes.

Now you have a Computer where you can develop Java ME Software.

2.4.- Install Optional Software

When you develop Java ME software, it is necessary to optimize the code and make
Unit tests. Proguard and Antenna are a Open Source projects developed to cover
this needs.

2.4.1.- Proguard

ProGuard is a free Java class file shrinker, optimizer, obfuscator, and preverifier. It
detects and removes unused classes, fields, methods, and attributes. It optimizes
bytecode and removes unused instructions. It renames the remaining classes,
fields, and methods using short meaningless names. Finally, it preverifies the
processed code for Java 6 or for Java Micro Edition.

Some uses of ProGuard are:

+ Creating more compact code, for smaller code archives, faster transfer
across networks, faster loading, and smaller memory footprints.

» Making programs and libraries harder to reverse-engineer.

« Listing dead code, so it can be removed from the source code.

» Retargeting and preverifying existing class files for Java 6, to take full
advantage of Java 6's faster class loading.

You can visit the project in the following URL to download latest release
http://proguard.sourceforge.net/
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http://sourceforge.net/project/showfiles.php?group id=54750

Note:
This document used Proguard 4.3

Store this libraries in a unique location, for example:
D:\DATA\PROJECTS\ROBOTICS\J2ME\proguard4.3

When we create a new Java ME project, we will use Proguard.

2.4.2.- Antenna

Antenna provides a set of Ant tasks suitable for developing wireless Java
applications targeted at the Mobile Information Device Profile (MIDP). With
Antenna, you can compile, preverify, package, obfuscate, and run your MIDP
applications (aka MIDlets), manipulate Java Application Descriptor (JAD) files, as
well as convert JAR files to PRC files designed to run on the MIDP for PalmOS
implementations from Sun and IBM. Deployment is supported via a deployment
task and a corresponding HTTP servlet for Over-the-Air (OTA) provisioning. A small
preprocessor allows to generate different variants of a MIDlet from a single source

You can visit the project in the following URL to download latest release
http://antenna.sourceforge.net/
http://sourceforge.net/project/showfiles.php?group id=67420

Note:
This document used Antennal.1l

Store this libraries in a unique location, for example:
D:\DATA\PROJECTS\ROBOTICS\J2ME\

When we create a new Java ME project, we will use Antenna.
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3.- Creating your first Java ME project

3.1.- Introduction

In this chapter we will create our first Java ME project. We learn the following
topics:

+ Create a Java ME project with Eclipse

» Test the software with a simulator
« Deliver your project on your mobile

3.2.- Creating a new Java ME Project

Open Eclipse and click in the option:

File > New > Midlet Project

& Java ME - p1/src/HelloWorld.java - Eclipse SDK
Fil= Edit Source Refactor Mavigabe Search Project Run window  Help

|t57 e 5-0-Q- [EE6- @5 [4]9]8 [8-al- o-

Then you will see an assistant to define some parameters:
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& Mew MIDlet Project

Create a MIDlet Project

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

Java ME for leJOS project
-0l x|

- ! ™ £

Project name:; | Helloworld

—Application Descriptar

% |Jze projeck name as filename
™ Use cuskam jad file name

Jad filemanme:

Mame to be used For the jad file, generated during the "Create Package" process:

| Hellohorld, jad

—Conkents
" Create new project in warkspace

¥ Create praojeck Fram exisking source

Directory: I D:DATA\PROIECTSIROBOTIC S J2MEVECLIPSEME \HelloWorld Browse. ..

|

—Configurations

You can add more configurations here:

[~ Enable Preprocessing Support:

ackive | *  Configuration |
|-l Add. ..
DefaultColorPhone
Edit, .. |
Remwel
~Preprocessor

(7) = Back Mext = | Firish I Cancel

The parameters to define are:

* Project name

+ Place where you are going to store the source code and bytecodes to send

to your mobile phone

Click in the button Next to select a librarie used in the new project. In this example

we will not include any library.
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£ New MIDlet Project =10l x|

Select a Library -

Select the libraries ko be included in wour project classpath and exported in the M
deplovable JAR File,

Select libraries to be included:

O = 5ample library Select all |

Deselect Al |

¢ Details

? <o |HS T [omh ] conce

Click in next button to define others parameters:
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£ New MIDlet Project | 3

Java Settings -
Define the Java build settings, M ‘

# Source |E Projects I B, Libraries | “% Order and Export

G [ it &l x @
= 1= HelloWorld

[E .

H-2 res

o =
) Application Descripkor

w Details

& Creake new source Folder: use this if wou want to add a new source Falder ko wour
projeck,

& Link additional source : use this if wou have a folder in the file system that should be
used as additional source Folder,

E% add project 'Helloorld' to build path: Add the project to the build path if the project
is the root of packages and source files, Entries on the build path are wvisible to the
compiler and used For building.

Iv allow output Falders For source Folders!

Default output Folder:

| Helloit'arldhin Browse. .. |

7 < Back [ext = | Einish I Cancel

Click in the option “Allow output folders for source folders” and click in the button
Finish.

3.3.- Java ME Settings

Eclipse ME Plugin offers a control panel to define many parameters. This panel will
save many hours when you have to debug your projects on your real mobile
phones.
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Required Information
This section describes required information about this application,

MIDlet Jar URL | Hellotwvorld. jar

MIDlet Mame | Hellobwarld MIDIet Suite

MIDlet Yendar | MIDlet Suite Yendar

MIDlet Version J1o0

Microedition Configuration IConnected Limited Device Configuration {1.1) j

Microedition Profile IMobiIe Information Device Profile (2,00 j

Packaging

Package your application:
) Create package

I Create obfuscated package

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

Java ME for leJOS project

Running

Run your application within a Java ME device:
2 Launch as emulated Java ME MIDlet
2 Launch as emulated Java ME JAD

Debugging

Debug your application within a Jawa ME device:
ﬁ Launch as emulated Java ME MIDlet in Debug mode
3&‘ Launch as emulated Java ME JAD in Debug mode

Runtime
Specify the execution environments to run this Project,

active | ¥ Configuration | add
DefaultColorPhone
Edit...

Remaove

HEE

In general, you can configurate Java ME Settings if you click:

Project > Properties

& Properties for HelloWorld

=10l x|

Jtvpe Filker bext Java ME
- Resource
- Builders —Configurations
- Jawa Build Path active | g

Configuration

- Java Code Style
- Java Compiler

H- Jawva Editar

|- Java ME

. Library

-~ MIDlet Suite Signing
- Obfuscation

-

[

DefaultColorPhone

Edit...

[EE

Remmye

- Packaging

~ Preprocessar

JAD file name: | Hellaworld. jad

“. Preverification
- Jawados Location
- Profile Compliance and Yalidatic
- Project References
- Run/Debug Settings
- SErver
- Task Tags
- alidation
- \ieb Content Settings

JAR file name: I HellaWorld.jar

Restore Defaults | Apply |

ok | Cancel |

If you need to add Mobile profiles, click in Add to import profiles from Wireless

Toolkit:
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& Import Devices _ Ol x|
Import Devices p— |—
Select a directory to search for available devices. -
-
Specify search directory; |C:'|,WTK22 Browse. .. |
Devices:
Irmpork | ¥ Group | Tarne | Configuration | Profile: |
JZME Wireless Toolki...  DefaultColorPhone CLDC-1.1 MIDP-2.0
JZME Wireless Toolki,,,  DefaultGravPhone CLDC-1.1 MIDP-2.0 S
JZME Wireless Toolki... | MediaControlskin CLDC-1.1 MIDP-2.0 ElEE |
JZME ‘Wireless Toolki OwerkyDavice CLDC-1.1 MIDP-2.0 Deselact &l |
Refresh |
‘ >
(7) Finish I Cancel

3.4.- Add a HelloWorld Middlet

For the moment, your project is empty. Add the middlet HelloWorld in the project.

)
|
|
|

=
i

=
i

=
i)
i)

5 B E

midpapiz0.jar - CWTEZ224ib
cldcapill.jar - CiwTKZ24ib
wmnazl.jar - W TEZ2 b
mmapi. jar - W TEZ2Yib
jeme-ws.jar - CHwTEZ2 b
jsr7S.jar - CHWTEZE b
jsr0dz. jar - W TEZ2ib
jsr1dd. jar - YW TEZ2 b

EI[E? deployed
""" = DefaulkColorPhone
""" (M Application Descripkar

select the folder src and right click to select:

new > new > Java ME Middlet
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*

_lnyx
Java ME MIDlet
15, The use of the default package is discouraged.

Source Folder: I HelloWwarldisrc Birowwse, .,

Package: | {default)  Browse...

¢

[ Enclosing kype: Browse,..
g Ly

Marne: | HelloWarld
Muodifiers: ¢ public " default € private € protecked
[ abstract [ Final = shatic
Superclass: Ijavax.microeditinn.midlet.MIDIet Browse. .. |
Inkerfaces: add. ..

Remaove

[

Which rethods should be created?
v Superclass construckars

¥ Unimplemented abstract methods

¥ add To Application Descriptor?

(@) Finish I Cancel

Click in the button Finish to create a new Middle in the project.

HelloWorld.java

i mport javax.mcroedition.mdlet.*;
i mport javax.mcroedition.|cdui.?*;

/**

*

*/
public class Hell owrld extends M Dl et inplenents ConmandLi st ener {

private Command exitCommand; // The exit command
private Display display; /1l The display for this MD et

public Hellowrld() {

di splay = Display.getDisplay(this);

exi t Command = new Conmand("Exit", Command.EXI T, 0);
}

public void startApp() {
Text Box t = new TextBox("Hello", "Hello, World!", 256, 0);
t . addConmand( exi t Conmand) ;
t. set CommandLi st ener (t his);
di spl ay. setCurrent (t);

}

public void pauseApp() {
}
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public void destroyApp(bool ean unconditional) {

}

public void commandActi on(Command c, Displayable s) {
if (c == exitConmand) {
destroyApp(fal se);
noti fyDestroyed();

3.5.- Test your Middlet with a simulator

Once you have code your first Middlet, you need to test in your computer. When
you defined the project, you indicated that you designed a Java ME solution to a
Color Mobile phone but you can add more Devices.

Required Information Running

This section describes required information about this application,
Run your application within a Java ME device:

MIDlet Jar URL | Helloorld, jar 2 Launch as emulated Java ME MIDlet
=
MIDlet Name [Hellowiorld MIDlet suite © Launch s emulsted Java ME 3D
MIDIet Yendor | MIDIet Suite Vendor =
Debugging
MIDlet Version J1o0

Debug your application within a Jawa ME device:

Microedition Configuration |Connected Limited Device Configuration (1.1 =
g I = (n J %3: Launch as emulated Java ME MIDlet in Debug mode
Microedition Profile IMobiIe Information Device Profile (2.0} j ﬁFLaunch as emulated Java ME JAD in Debug mode
Packaging T
Package vour application: Specify the execution environments ko run this Project.
[ Create package active | ¥ Configuration | add... |
() Create obfuscated package DefaultColorPhone

Edit... |
Exporting Remaove |

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

If you select the Device, you can see the details:
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& Edit Configuration

Edit Configuration

Edit a Configuration of the project

Java ME for leJOS project

=181

Configuration Mame: I SefaultColorPhone

SCK

SOk IJZME wireless Toolkit 2.2

Device: IDeFauItCUIDrPhone

Manage Devices. .. |

|

— Symbols
¥  Symbol | Yalue

CLDnC 1.1
JSR17Z 1.0
J5R184 1.0
JSR7S 1.0
J5RE2 1.0
MIDP 2.0
MMAPT 1.1
screen. bitDepth g
screen, height 320
screen.isColor true
screen.isTouch False
screen. width 240
stub.classpath Ci W TE 22 wkklib/emptyapi.zip
W 2.0

add

Remove |

—Uset defined Swmbol Sets

Choose | o

User defined Symbol Set |

Manage Symbol Sets. .. |

Einish I Cancel |

To test your first Java ME project, go to the Control panel and click in the Link
“Launch as emulated Java ME JAD”

Running

Run your application within a Java ME device:

ﬁ Launch as emulated Java ME 14D

Once you have clicked on the link then EclipseME will show a emulator running your

program.
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MiDiet Help
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=10l

—~
SELECT ) )
~ e :

r—

3.6.-

Package your application

Once you consider that your Java ME application is finished, come back to the
control panel and click in the link: Create package to create a package

Required Information Running

This section describes required information about this application,

Fun your application within a Java ME device:

MIDlet Jar URL | Helloworld jar

MIDlet Name I HelloWorld MIDlet Suite

MIDlet Yendor | MIDlet Suite Yendor =
Debugging

MIDlet Yersin | 10,0

Microedition Configuration IConnected Limited Device Configuration (1.1}

ENRKI

Microedition Profile IMobiIe Information Device Profile (2.0)

Packaging

) Launch as emulated Java ME MIDlet
@ Launch as emulated Java ME JAD

Debug your application within & Java ME device:
3&‘ Launch as emulated Java ME MIDlet in Debug mode
%1-5: Launch as emulated Java ME JAD in Debug made

Runtime
Packane saur anlication: Specify the execution environments ko run this Project.
=
L Create package active | ¥ Configuration | add... |
| Createtiidscated package DefaultColorPhane

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

Edit... |
Remaye |

Eclipse ME create a package and descriptor file (.JAD)
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3.7.- Deliver your Middlet into a Mobile Phone

Once you have developed your Middlet application and you made several tests then
you can deliver your software into a Mobile Phone.

3.7.1.- Deliver Java ME with Nokia PC Suite

If you have a Nokia Mobile Phone, Nokia has software to manage their mobiles. You
can use PC Suite to send by Bluetooth your Java ME software. Open Nokia PC Suite.
When PC Suite and click in the launcher for Nokia Application Installer.

# Nokia PCSuite

Archiva Web Opdones

$# LEJOSTESTERT -
m‘:"ﬂ

-
] 5 = _ = 5%
Arrastre y suelt= o 30J'

aqui el contenido

[onecte suPLa Internet atraves dal

talefono,

Once you have launched Nokia Appplication Manager, you will find your application
and send into your mobile phone.
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£ Nokia Application Installer - Conectado a LEJOS TESTER 1

Archivo MiPC Miteléfono Ayuda

Java ME for leJOS project

Mi PC

B & W

\) DefaultColorPhone M

Mombre Nombre de aplic Tamafi Tipo

Mi teléfono

¥ 1F105 TESTER 1 { E: Tarjeta de memoria ) -

Mombre Mombre de aplic Tamafi Tipo
E’:_: Hwy'3, jar Hw'3 1KE Aplicacid...
SR LEIDS jar LEICS SKE aplicacis...
E’ﬁ BluetoothDemo, jar BluetoothDemo 7aKE  Aplicacid. ..
{?:: HwW2, jar Hw'z 1KE Aplicacid...
L% S Hiwed jar Hi'd 1KE Aplicacid. ..
SR LEIOS_ME.jar LEIDS ME MIDIet. ., 7KE  Aplicacid. ..
ff=i BlueControl.jar EBlueCantrol 22KE  Aplicacid. ..
é‘:: Hellovworld. jar Hellowarld MIDle. .. 1KE Aplicacid, ..
< | »

Espacio disponible para aplicaciones: 2 KB

. HelloWorld. jar Hellovworld MIDle. .. 2KB Aplicacid. ..
4| | »
Informacion de aplicaciones

3.7.1.1.-

Problems with the delivery

Along the time, Mobile phones has evolved then some mobile phones will not run
with your software if this one use latest Java ME features. When you deliver a
mobile application, check the following parameters from the Control Panel:

Required Information
This section describes required information about this application,

MIDlet Jar URL | Helloworld jar

MIDlet Name I HelloWorld MIDlet Suite
MIDlet Yendor | MIDlet Suite Yendor
MIDIeL itavsiort | 1.0.0

Microedition Configuration IConnected Limited Device Configuration (1.1}

Microedition Profile IMobiIe Information Device Profile (2.0)

Packaging

Package your application:
() Create package
() Create obfuscated package

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

» Microedition Configuration:

o CLDC1.0
o CLDC1.1
» Microedition Profile:

o MIDP 1.0
o MIDP 2.0
o MIDP 2.1
o IMP1.0

o IMP NG
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Running
Fun your application within a Java ME device:

) Launch as emulated Java ME MIDlet
@ Launch as emulated Java ME JAD

Debugging

Debug your application within & Java ME device:
X‘ Launch as emulated Java ME MIDlet in Debug mode
%% Launch as emulated Java ME JAD in Debug mode

Runtime
Specify the execution environments to run this Project,

active

Configuration |
DefaulkColorPhone

I b

Add... |
Edit... |
Removel
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Check the technical specifications for your mobile phone on Internet.
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