How to install [eJOS statemachine development toolkit

Introduction

1.1.- Goals

Many developers around the world choose LelOS, Java for Lego Mindstorm as the
platform to develop programs with NXT Lego Mindstorm. I consider that this eBook
will help LeJOS community to develop better programs with LeJOS.

1.2.- LelOS Project

LelOS is Sourceforge project created to develop a technological infrastructure to
develop software into Lego Mindstorm Products using Java technology.

Currently 1eJOS has opened the following research lines:

1. NXT Technology

a. NXJ

b. iCommand
2. RCX Technology

a. leJOS for RCX

This eBook will focus in NXT technology with NXJ using a Windows Environment.

1.3.- NXT Brick

The NXT is the brain of a MINDSTORMS® robot. It's an intelligent, computer-
controlled LEGO® brick that lets a MINDSTORMS robot come alive and perform
different operations.

Motor ports
The NXT has three output ports for attaching motors - Ports A, B and C
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Sensor ports
The NXT has four input ports for attaching sensors - Ports 1, 2, 3 and 4.

USB port

Connect a USB cable to the USB port and download programs from your computer
to the NXT (or upload data from the robot to your computer). You can also use the
wireless Bluetooth connection for uploading and downloading.

Loudspeaker
Make a program with real sounds and listen to them when you run the program

NXT Buttons

Orange button: On/Enter /Run

Light grey arrows: Used for moving left and right in the NXT menu
Dark grey button: Clear/Go back

NXT Display

Your NXT comes with many display features - see the MINDSTORMS NXT Users
Guide that comes with your NXT kit for specific information on display icons and
options

Technical specifications

« 32-bit ARM7 microcontroller

« 256 Kbytes FLASH, 64 Kbytes RAM

» 8-bit AVR microcontroller

+ 4 Kbytes FLASH, 512 Byte RAM

+ Bluetooth wireless communication (Bluetooth Class II V2.0 compliant)

« USB full speed port

* 4 input ports, 6-wire cable digital platform (One port includes a IEC 61158
Type 4/EN 50 170 compliant expansion port for future use)

« 3 output ports, 6-wire cable digital platform

+ 100 x 64 pixel LCD graphical display

» Loudspeaker - 8 kHz sound quality. Sound channel with 8-bit resolution and
2-16 KHz sample rate.

« Power source: 6 AA batteries

1.3.1.- NXT Sensors used in the eBook

NXT Sensors used in the document are the following:

« NXT Motor
» Ultrasonic Sensor
» Compass Sensor

« NXTCam
« Tilt Sensor
« NXTCam

« RFID Sensor

NXT Motor
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Compass Sensor

NXTCam

RFID Sensor

Juan Antonio Brefia Moral Page 3 of 17 www.juanantonio.info




How to install [eJOS statemachine development toolkit

1.4.- About the authors

Juan Antonio Brefia Moral collaborates in LeJOS Research team since
2006. He works in Europe developing Engineering and IT solutions for
middle and large customers in several markets as Defence,
Telecommunications, Pharmaceutics, Energy, Automobile,
5 |/ Construction, Ensurance and Internet.

Further information:
www.juanantonio.info
www.esmeta.es

Frank Zimmermann is a Doctor in Mathematics and Professor for CIS
at the University of Applied Sciences Nordakademie since 1996.
Frank teaches Java, Software Engineering and Information Systems
at the university. He discovered 1eJOS and NXT Technology in 2007.

Further information:
http://fermat.nordakademie.de/
http://www.nordakademie.de/
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p How to install the toolkit

2.1.- Introduction

Le]JOS Statemachine development toolkit is a visual modelling of 1eJOS applications
based on statemachines.

01 Bumper

private TouchSensartouch1=new TauchSensariSensarPort 513
private ZPilot pilot= new ZPilot{s. 31 10.3f Motar A Maotor.C)

) Drive ™ (&) PullBack )
entry pilot.setSpead{300; - HltBnmethmg entry

do pilotforwardo; LeliE ARl do  pilottravel-5);
exit  pilot stopi; pilat.rotated9a0y;
k‘ - kexit pilot.stopd;

This toolkit use Eclipse IDE and some plugins. In this article we explain how to
install the toolkit in your computer.

2.2.- Eclipse

Eclipse is an open source community development platform designed to manage
software across the lifecycle. Download Eclipse Europa 3.3 Classic from eclipse’s
website. Use the following URL: http://www.eclipse.org/downloads/

CONTACT | LEGAL

\ﬁ ﬂ wﬁ

HOME = COMMUNITY  MEMBERSHIP = COMMITIERS | DOWNLOADS = RESOURCES |~ PROJECTS | ABOUTUS g t | SEARCH (3] a B

Eclipse Downloads

Browse downloads
To download Eclipse, select a package below or choose one of the third party Eclipse distros. You will need a

Java runtime environment (JRE) to use Eclipse {Java 5 JRE recommended). All downloads are provided i g;fn":;‘s
under the terms and conditions of the Eclipse Foundation Software User Agreement unless otherwise . By'[upjil:
Ganymete M4
March 17th-20th Packages

Problems extracting the ZIP file? Please read these Known Issues. Santa Clara, CA

Popular projects -

Eclipse Europa Fall Maintenance Packages - Windows (compare packages)

P Eclipse IDE for Java Developers - Windows (78 MB) Windows e
(i« Linux
. The essential tools for any Java developer, inchiding 2 Java IDE, a CY'S client, XML Ecitar and Mylyn. Find out more... L s
5 PDT}
Eclipse IDE for Java EE Developers - Windows (1256 MB) Windows 3. Modeling Tools (MDT)
JEE Tools for Java developers creating JEE anci e spplications, including 5 Jaws IDE, toks for JEE and JSF, Mylyn and cthers. Java 9 (or higher) Linux 4. CC++ Development
L2551 required. Find out more... Mac 5% (CDT)
= ; 5. Visual Editor (VE)
»  Eclipse IDE for C/C++ Developers - Windows (B3 MB) Windows 5. Birsiness Meligence
\\’*J &0 IDE for CIC++ developers. Find out more... Linux and Reporting (BIRT)
Mac 05 X -
= 7. Modeling Framework
Eclipse for RCPIPlug-in Developers - Windaws (153 MB) Windows {EMF}
=)= 5 complete et o taols for develapers who wart 1o creste ESlps piug-ins or Rich Client Applications. | inciudes & complete SDH, deveioper tocls and Linux 2 .
source code. Find out more... Mac 05 X 9. Test& Performance
= 7 (TPTR} &
= Eclipse Classic 3.3.1.1 - Windows (140 MB) S s 1N nenact 14

Once you have installed the IDE in your computer it is neccesary to install the
following features on eclipse:
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* GMF, Graphics Modelling Framework
+ OWA

Finally we will install 1eJOS statemachine development toolkit feature on Eclipse IDE

2.3.- GMF, Graphics Modeling Framework

Eclipse Graphical Modeling Framework (GMF) provides a generative component and
runtime infrastructure for developing graphical editors based on EMF and GEF. The
project aims to provide these components, in addition to exemplary tools for select
domain models which illustrate its capabilities

VGRAPHICAL

| FRAMEWORK

http://www.eclipse.org/gmf/
http://download.eclipse.org/modeling/gmf/downloads/index.php

The most easy way to install GMF is using the option on eclipse Find and install.

& Java - Eclipse SDK .-,l.l_l;l_l.ﬁl

File Edi Mavigste Search FProject Run Window Help
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B
Help

S
i) Welcome

; {7) Help Contents

E '3% Search

Crynamic Help

kKey Assist,,. Ckrl+Shift+L
Tips and Tricks. .. fLse:

Cheat Sheets, .,

args) |
Software Updates 4 = Find and Install...
t . .
about Eclipse SDK @ Manage Configuration

When you click in the option then, Eclipse will init an assistant to install new
features.

& Install/Update =1o] x|
Feature Updates -
P (i

Choose the way you want to search For Features to install "

~ Search for updates of the currently installed Features

Select this option if wou want to search For updates of the Features you already have installed,

{* Search for new Features ko inskall

Select this option if wou want to install new Features From existing or new update sites, Some sites may already be
available, ¥ou can add new update site LURLs to the search.

() = Back | Mt = I Finish Cancel

Select Search for new features to install and click in the button Next
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o

Update sites to visit LY
N
Select update sites to wvisit while looking For new Features, g

Sites toinclude in search;

' uropa Discovery Site ew Rermote Sike, ..
HlE D it Mew Remote Sit |
O \!I{]The Eclipse Project Updates

Mew Local Sike. ..

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

Select Europe Discovery Site and click in the button Finish to show a list of server
to search latest release of GMF

Juan Antonio Brefia Moral Page 8 of 17 www.juanantonio.info




How to install [eJOS statemachine development toolkit

& Update Site Mirrors x|

The conkent of the update site "Europa Discovery Site” is also available on the mirrors
listed belowe, ¥ou may choose to select a mirror instead of the default update site,

[Thailand] Thai Mational Mirror (http :I
[Australia] Pacific Internet (http)

[Canada] Groupe d'utilisateurs de Linu:x de [Udes (htkp)

[Canada] University of Waterloo Computer Science Club (http)

[United Skakes] Calvin College (hkkp)

[United Skates] Columbia University (htkp)

[United States] Computer Action Team - Portland State University (http)

[United States] Georgia Tech, Software Library (hikp)

[United States] Indiana University (http)

IInited States ICISLI Dpen Source Lab (http

IInited States] Rochester Institute of Technology, Departrment of Computer Science
[United States] Unixheads.org (hikp)
[Brazil] Universa Online 518 (htkp)
[Erazil] IOL (htkp)
Europa Discovery Sike

L |

[T Aukomatically select mirrars

Select your favorite server and select the feature:

& Updates - 0] x|
Search Results
|
Select Features to install From the search result list, 0
= /J..

Select the Features ko install:

""" O .¢];:= EMF Service Data Objects (SDO) Extender SDE 2,3.0,v200709252135 ﬂ Deselect all |
""" O ik %ML Schema Infoset Model (X500 - arg.eclipse.xsd 2,3.1,v200709252135
""" O ki %ML Schema Infoset Model (%307 Extender SDK 2,3,1.v200709252 135 Lml
----- O -{l::’= Eclipse Maodeling Framework Data Integrity Frameworks End-User Feature F‘rnpertles
----- [ =+ Edlipse Madeling Framewark Data Integrity Frameworks Extender SDK 1.1
""" O .¢];:= Java Emitter Templates (JET) (Incubation) 0.8.1 .VEDD?DQIS-I?EIQDHSSPJ w
""" O .¢];:= Java Emitter Templates (JET) 50K (Incubation) 0.58.1,+20070913-07U1582°

----- i+ Graphical Madeling Framewark (Europa Edition) 2.0.1.v20070809-0000-7 Error Details..
----- [J%* EcDM (Incubation) 0.9.1,vZ007 10090302

----- =+ ECDM SDK {Incubation) 0.9, 1,+200710090302 _|LI
| | b

This Europa Discovery Site contains a number of Eclipse based projects released simultaneously,
June 2007,

16 of 119 selected.
¥ Show the latest version of a Feature only

" Filter Features included in okher Features on the list

(7) = Back: Mext = Firiisk Cancel
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When you finish the installation process, it is neccesary to restart the IDE.

& Install/Update x|

y It is recommended wou restart the Eclipse SDE for the changes to take effeck,
- but it may be possible to apply the changes to the current configuration
without restarting, Mould you like to restark now?

Yes Mo | apply Changes

2.4.- OAW, Open Architecture Ware

Open Architecture Ware (0AW) is a suite of tools to assist model-driven software
development. It is a "tool for building MDSD/MDA tools". OAW is built upon a
modular MDSD generator framework and is implemented in Java.

open
Architecture
Ware

In this case, OWA should be installed with a different way in relation to GMF.
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o

Update sites to visit
N
Select update sites to wvisit while looking For new Features, T

Sites toinclude in search;

\!{JEEurnpa Discovery Site MNew Remote Site., .. |

O \!I{] The Eclipse Project Updates
Mew Local Site. .. |

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

When you are in this window, click in "New remote site” button and edit a empty
window with the following URL:

http://www.openarchitectureware.org/updatesite/milestone/site.xml

£ New Update Site x|

Mame: | ofw Classic

LIRL; | w,openarchitecturewsare, org/updatesitemilestone/site . <mi |

(7 (04 I Cancel |

Juan Antonio Brefia Moral Page 11 of 17 www.juanantonio.info




How to install [eJOS statemachine development toolkit

_loix

Search Results

Select Features toinstall from the search resulk list, gy, o
e /J..

Select the Features o install:

=-O & e :

El v:l oW Classic
D 000 opendrchitecturetare Sdapters
=-[#] 000 openfrchitecturetare Classic P

s opendrchitecturetare recipe feature 42,0, 20070916221 9MGT

Lt openarchitectureware Classic Feature 4.2.0, 2007091622 19MGT Select Reqguired

-{l::’= opendrchiteckuretWare core Feature 4.2.0,200709162219MGT

O -{[:’c opendrchiteckuretWare core plugins Feature 4.2.0. 2007091622 19MGT

-f.‘}::’c opendrchitecturetare Stdlib Feature 4.2,0, 2007091622 19NGT

. -f.‘}::’c opendrchitecturetare Library Feature 4,20, 2007091622 19MGT

F-[J 000 opendrchitecturetare Product Line Engineering j

= Deselect All

Mare Info

Errar Details, ..

L

This Europa Discovery Site contains a number of Eclipse based projects released simulkaneously,
June 2007,

S of 116 selected,
¥ Show the latest version of a Feature only

[™ Filter Features included in other Features on the lisk

(7) = Back I Mext = I Finish Cancel

Expand the node and install the "oAW Cassic feature" (you need to expand the ocAW
Classic one step further, to see the oAW Classic feature).When you click on select
required, there will be two more feaures selected.

When you finish, restart Eclipse.

£ Install/Update x|

You will need ko restart the Eclipse SDE Far the changes to kake effect, Would
x__*/ woll fike ko reskart now?

2.5.- LeJOS Statemachine development toolkit

Finally when you have installed the prerrequisites, it is the moment to install the
the toolkit.
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& Install

Update sites to visit

Select update sites to wvisit while looking For new Features,

=101

Sites toinclude in search;

\!{JEEurnpa Discovery Site |
O \!I{] The Eclipse Project Updates

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

Mew Remoaote Sike. . |

Mew Local Sike. .. |

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

(7) < Back Mexk =

| Finish I Cancel

When you are in this window, click in "New remote site” button and edit a empty

window with the following URL:
http://fermat. nordakadeni e. de/ updat e/ site. xnl

& New Update Site x|

Mame: | L2105 Statemaching developrent koalkit

LIRL: |http:,I',I'Fermat.nn:-rdakademie.de,l'update,l'site.xml|

(7) OF; I Cancel |

When you confirm the data, you will see all features to install:
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_iolx]
Search Results

Select features to install From the search resulk list, F o
& /J..

Select the Features to install:

EN=Eil
EI--- 000 okher

“-[#] 4 Lejos Feature 1.0.0

Deselect Al
Mare Infio
Broperties

Select Required

Errar Details, ..,

L

1 of 1 selected,
¥ Show the latest version of a Feature only

[ Filter features included in other features on the lisk

(7) = Back I Mext = I Firish Cancel

Click in “"Next” button to install the toolkit. When you finish, restart the IDE.

& Install/Update X

It is recommended you restart the Eclipse S0 For the changes to take effect,
-] but it may be possible to apply the changes to the current configuration
withouk restarking, \Would ywou like to reskark now?

‘es Mo | apply Changes |

3.- Creating the first project

3.1.- Create a new project

Init Eclipse and create a new project, select the option LeJOS statemachine project.
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SI=TEY

Select a wizard <

Creates StateMachine diagram,

Wizards:
|t':.f|:|e Filker bexk
@' lass B

ﬁb Interface
ﬁ Jawa Project
4 Java Project From Existing &nt Buildfile
-1_;[5‘5 Plug-in Project

-2 General

Rt

IE? Eclipse Modeling Framewark,

; = Example EMF Model Creation Wizards
¥l Graphical Modeling Frarmework

[Eb Java

E Jawva Emitter Templates b
El[E: |e105 Skatemachine Diagrams
- SkateMaching Diagram

(7 = Back I Mext = I Firishi Cancel

When you have created the project, it is neccesary to create a Statemachine
diagram:
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& New StateMachine Diagram -0l x|
Create Stateiachine Diagram
Select file that will contain diagram model,
1S —o;
Enter ar seleck the parent Falder:
| kesk
{i o
E kest
SN =N =0 Bdef aulk skatemaching diagram
Advanced == |
(7) = Back Mesk | Finish I Cancel

When you finish, you will see the following interface.

Juan Antonio Brefia Moral Page 16 of 17 www.juanantonio.info




How to install [eJOS statemachine development toolkit

& Java - test/default.statemachine_diagram - Eclipse SDK _i=1x]
File Edt Diagram Mavigate Search Project Run Window Help
ot T es e R T A =T 4 [ 87 2avs
| - - - | | 8w oFr 2w | - || 100% =
2 packa [ o Hierar | = Navig 52 = 0| [d] default skatemachine disgram &2 =i
dlae~ a||=Palette — »
- Select
5 bt ‘Fz
(2 settings Skl
£ bin (=3 ot
(& madels L Lejos Statemac... #
: L: sic @ A StateMachine
st ol i) Statevariable
] .classpath 5 state
-5 project ¥ e

[ default.statemachine
w[d] deFault.statemachine_diagram

Ki]

4# Start State

9 Link.

2. Problers | @ yavardor (|2} Derloration | progress 32

%<0

Ho operatiars o display at this bime,

NOTE: We will update this section as soon as possible.

Examples

4.1.- Videos

See the following videos using the toolkit.

http://de.youtube.com/watch?v=5 vjuUL8flw
http://de.youtube.com/watch?v=HiP9AQ7WF8c
http://de.youtube.com/watch?v=YUdxvhgILAo

Juan Antonio Brefia Moral Page 17 of 17

www.juanantonio.info




