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Abstract: The paper gives a step by step description for configuring Windows and JDeveloper IDE in
order to interact with the Arduiono Leonardo microcontroller using the Java programming language

based on the Ardulink Java Open Source project.
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1. INTRODUCTION

A microcontroller is a computer designed for
embedded applications, which means that it
will be part of some more complex device. We
use it whenever limited computing functions
are needed in order to control electronic devices
attached to some processes. It contains the
microprocessor, running at a low frequency,
ROM, RAM and some I/O functions depending
on the implemented architecture.
Microcontroller programs are stored in the
ROM, written is some C flavor and dedicated to
perform a single task.

Microcontroller boards are printed circuit
boards designed to facilitate the work with the
microcontroller and include typical components
as: power circuit, programming interface, basic
input (usually buttons and LEDs) and I/O pins.

JDeveleoper is an Oracle IDE for Java
programmers that can be used among others to
write Java GUIs [1] or the program CAD
applications [2] under certain limitations. The
following paper describes the steps to program
in Java, using the JDeveloper IDE, the Arduino
Leonardo based on the Ardulink open source
java solution for the control and coordination of
Arduino boards (http://www.ardulink.org/). The
following software must be downloaded and
installed in order to succeed in Java
programming of the board:

- libusb-win32-bin-1.2.6.0.zip from
https://sourceforge.net/projects/libusb-
win32/files/libusb-win32-releases/1.2.6.0/  in
order to connect from Java over USB to the
Arduino Leonardo board; the libusb is a C
library that provides generic access to USB
devices intended to be used by developers to
facilitate the production of applications that
communicate with USB hardware;

- the Arduino environment (IDE) from
https://www.arduino.cc/en/Main/Software; the
environment is necessary as the
ArdulinkProtocol4LeonardoAndMicro.ino
sketch must be uploaded to the Leonardo board
in order achieve Java communication over
USB;

- the ardulink java solution from
http://www.ardulink.org/download/ in order to
interact from Java with the board.

2. INSTALLING LIBUSB-WIN32-BIN-
1.2.6.0.Z1P UNDE WINDOWS OS

The following figures are showing step-by-
step what actions are needed in order to install
the USB drivers for Arduino Leonardo board
on Windows 10 of 64 bits. When unzipped the
contents of the LIBUSB-WIN32-BIN-1.2.6.0
file is shown in Figure 1.



Desktop b This PC ¥ DATA () b arduine » ardulink » libusk = |
Name = Size Type

i UP-DIR File Folder

bin SUB-DIR File Folder

examples SUB-DIR File Folder

include SUB-DIR File Folder

lib SUB-DIR File Folder
'j AUTHORS txt 320 Text Document
| COPYING_GPL.txt 35,827 Text Document
j COPYING_LGPL.txt 7.816 Text Document
=linstaller_license txt 44,153 Text Document
= libusb-win32-changelog-1.2.6.0.txt 9,056 Text Document
~| README txt 469 Text Document

Fig. 1. — Contents of the LIBUSB-WIN32-BIN-

1.2.6.0 zip file.

In order to start the installation from the [bin]
directory (Fig. 1) we start the inf-wizard.exe
application.

- ﬂ-

*;';,'T libusb-win32 Inf-Wizard

Information
This program will create an . inf file for your device.

Before clicking "Next" make sure that vour device is connected to the system.

| hext = | | Cancel |

Fig. 2. — Start screen of the LIBUSB-WIN32-BIN-
1.2.6.0 driver installation.

- ﬂ-

Select your device from the list of detected devices below, If your device isn't
listed then either connect it or click "Mext" and enter your device description
rnanually.

*;';,'T libusb-win32 Inf-Wizard

Device Selection

vendor ID Product...  Description 8
Ox04F2 OxB1E0 HD video WehCam (Interface O0) 000

Arduing Leonardo (Interf:

| < Back | | MNext = | | Cancel |

Fig. 3. — Selection of the USB device that will be
used by the driver.

To get to the screen from Fig. 3 the Arduion
Leonardo board must be connected to the
computer over USB. Figure 4 is showing the
configuration of the device

:’!:-;‘T libusb-win32 Inf-Wizard

Device Configuration

Yendor ID (hex format) ‘ Ox2341
Product ID thex format) ‘ 0x2036

Manufacturer MNarme ‘ Insert manufacturer name

MI thex format) ‘ 000 |

Device Narme ‘ Arduino Leonardo (Interface 0)

| < Back | | et = | | Cancel |

Fig. 4. — Arduino Leonardo device USB
configuration.

After the Next button 1is clicked the
Arduion_Leonardo_(Interface_0).inf file
generated by the wizard must be saved on the
disk as shown in Figure 5.

‘;"‘-j Save As .

1T « DATA(D:) > arduino > v (‘_)‘ ‘ Search arduino bl |
Organize v New folder = = 0
& Downloads ~ Name Date modified Type

S Digeuments amdea 9/26/2016 1156 A, File folden
i Pictures g ardine-1.6.12 9/21/2016 1214 PM  File folder
cursuri1-7 ardulink 972642016 1154 A, File folder;
downloads ia64 9/26/2016 11:56 A, File folder]
laboratoarel-7 | = license 9/26/2016 11:56 A, File folder;

x86 9/26/2016 1158 A, File folder
9/26/2016 1158 A, Setup Infg

studenti
+ | Arduino_Leonardo_(Interface_0)inf

& OneDrive
& This PC
i Mohuark | 6:2 i >
File name: ‘ Arduino_Leonardo_(Interface_O).inf 3 ‘
Save as type: ‘mfﬂles (%inf) G ‘
» Hide Folders | Save ‘

Fig. 5. — Selection of the place to store the
Arduion_Leonardo_(Interface_0).inf.

The wizard can proceed with the installation of
de device driver as shown in Fig. 6. Installation
will succeed if Windows is configured to accept
device drivers with no digital signature
information. This means this security policy
must be changed before running the wizard. If
this has not been done then after clicking the
Install Now ... button from Fig. 6 Windows 10
will issue the error from Figure 7 .



— I:I-

A windows driver installation package has been created for the following
device:

:’!:-;‘T libusb-win32 Inf-Wizard

Information

Vendor ID: 0x2341
Product ID: 0x8026
Interface # (MI]): Ox00

Device description:
Manufacturer:

Arduino Leonardo (Interface 0)
Insert manufacturer name

This package containg libusb-win32 v1.2.6.0 drivers and support for the following
platforms: %86, x4, iatd.

Install Now..

Fig. 6. — Selection of the place to store the
Arduion_Leonardo_(Interface_0).inf.

Install Error

The third-party INF does not contain
digital signature information.

Fig. 7. — Windows 10 error message when trying to
install a device driver with no digital signature.

If the error from above is displayed Windows
10 must be rebooted while holding down the
<Shift> key. This is a way to install drivers
without digital signature information. The
Arduino_Leonardo_(Interface_0).inf file must
be installed manually and the screen from Fig.
8 shows what to choose to successfully install
the driver.

€ Windows Security ‘ X

X Windows can't verify the publisher of this driver software

% Don't install this driver software
Yau should check your manufacturer's website for updated driver software for
your device,

% Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

@ See details

Fig. 8. — Selection screen for installing a device
driver with no digital signature information under
Windows 10.
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This unsigned driver may not be shown in the
Device Manager but be installed correctly to
operate under Java over USB.

3. INSTALLING THE ARDIONO IDE

The steps necessary to work with the IDE are
well described on the Arduino web site. Fig. 10
is only showing how a correctly configured
IDE should look for the Lenardo board and that
the ArdulinkProtocol4LeonardoAndMicro.ino
sketch must be compiled and loaded to the
board in order to proceed with the Java
interaction over the USB port. The sketch is
necessary because the Arduino Leonardo lacks
the serial connection feature on USB so the
code will ‘supply’ the missing feature to the
board.

4. INSTALLING THE ARDULINK
JAVA OPEN SOURCE SOLUTION

The contents of the unzipped ardulink-
V0.6.1-20151223-2236.zip file is shown in Fig.
9.  ArdulinkProtocol4LeonardoAndMicro.ino
sketch from the [sketches] directory must be
loaded to the board in order to use Java
communication over the USB port.

Name Size
(A .. UP-DIR
[3rds] SUB-DIR
[bin] SUB-DIR
[conf] SUB-DIR
[examples] SUB-DIR
flib] SUB-DIR
[sketches] SUB-DIR
[winDLLs] SUB-DIR
=l Features.txt 5,257
** Notes.pdf 183,731
EYnNotes.odt 98,849
= License.txt 604
Fig. 9. — Contents of the ardulink-V0.6.1-20151223-
2236.zip file.

5. CONFIGURING JDEVELOPER TO
RUN THE JAVA CODE BASED ON
ARDULINK

The [lib] directory (Fig. 9) must be added to
the Project Properties ... in JDeveloper [3]- [9]
with the help of the dialog from Fig. 11. Also,
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the contents of the /winDLLs] directory (Fig. 9)  classes directories and holding the .jpr file [3],
must be copied to the project directory of the  [4] — see Fig. 12) depending on the 32 or 64 bit
Java application (the one with the src and  Windows used on the machine.

ArdulinkProtocaldLeonardaAndMicro | Arduino 1.6.12 - a
File Eciit Sketch|Tools| Help
+ Auto Format Crl+T
Archive Sketch
ArdulinkProtocol4| . _

Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WiFi 101 Firmware Updater

Board: "Arduino Leonardo” Boards Manager...
Port: "COM3 (Arduino Leonardo)” Arduino AVR Boards
GetBoard Info Arduino Yun

Programmer: "AVRISP mkIl" adunoenincling

Burn Bootloader

Arduino Duemilanove or Diecimila

Arduino Nano
Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
IE‘ Arduino Lecnarde
Arduino/Genuino Micre
Arduino Esplora

Arduino Mini

Arduino Ethermnet
// int intensity = 0; // led intensity this is needed ) )
string inputString = "7 // a string to hold incoming data Arduino Fio
boolean stringComplete = false; // whether the string is complete Arduine BT

LityPad Arduinc USB
LilyPad Arcluino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

#define digitalPinListeninglum 14 // Chamge 14 if you have a differ

Arduino Gemma

Fig. 10. — Arduion IDE used to connect to the de Leonardo board.

a-led/. The following version is modified to run

g D\t s peasnarassseorisnasi 8l only on Arduino Leonardo USB connection
e [ using ALProtocol. The
s Corpler il Link.getDefaultInstance ets the
Dependencies Java SE Version:
oy — e default Link class instance that is using the
B Baaiis P ALProtocol. Each link can define a specific
A ven [ () Arduink-console-0.6. 1.jar EEoR .
 Rinoenapote Bl maaors 06 1or protocol or use the protocol Ardulink called
B (D waksmoderomerr 6,533 ALProtocol. ALProtocol (Ardulink Protocol)
@ (2 Arculink-pi-0.6. Ljar . .
o eniniE is a legacy protocol that refer to an interface,
O i called IProtocol, that ALProtocol implements.
o L If the communication over USB is not working
M (2 slif4-api-17.12.5ar . . . .
Bt i properly some investigations can be made with
_ R the help of the Ardulink Console desktop

Fig. 11. — Project Properties, Libraries and Classpath

application that can be run by typing in the
tab in JDeveloper. PP y typing

Command Prompt Window java -jar
. opr1 ardulink-console-0.6.1.jar. If all
[classes] suspir | installations went well the Log Window from
[src] SUB-DIR | JDeveloper should look like the following log
& PrArduinol ED jpr 13645 . ending with connection on COM3 established
[2] LibusbJava.d.II 23.552 |4 Connected: true.
i RXTXcomm.jar 60,984 .
Sptcemial 1958 © Native lib Version = RXTX-2.2-20081207
Fig. 12. — Content of the [winDLLs] copied to the Cloudhopper Build rxtx.cloudhopper.net
JAVA project directory. Java lib Version = RXTX-2.1-7
WARNING: RXTX Version mismatch
The original code for LED blinking can be Jar version = RXTX-2.1-7

found at http://www.ardulink.org/how-to-blink-




native lib Version = RXTX-2.2-20081207
Cloudhopper Build rxtx.cloudhopper.net
Nov 30, 2016 9:36:23 PM
org.zu.ardulink. ConnectionContact writeLog
INFO: found the following ports:
Nov 30, 2016 9:36:23 PM
org.zu.ardulink. ConnectionContact writeLog
INFO: COM3
Connecting on port: COM3
Nov 30, 2016 9:36:23 PM
org.zu.ardulink. ConnectionContact writeLog
INFO: connection on COM3 established
Connected:true

If the board works with the Java code then it
should write to the Log Window lines like:
import Jjava.util.List;

import org.zu.ardulink.Link;
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Send power:1
Send power:0

Send power:0

until the Java applications is stopped.
Depending on the stop moment the LED might
stay on of off. In order to understand how the
following code was build the following
documentation link must be consulted
http://www.ardulink.org/javadoc/Arduino-
1/ardulink-core/index.html

import org.zu.ardulink.protocol.IProtocol;

public class BlinkLED {

public static void main(Stringl]

try {

args) {

Link link = Link.getDefaultInstance();

List<String> portList

if (portList

= link.getPortList () ;
!'= null && portList.size ()

> 0) |

String port = portList.get (0);

System.out.println("Connecting on port: "
boolean connected
System.out.println
Thread.sleep(1000);

("Connected:"

+ port);
link.connect (port);
+ connected) ;

int power = IProtocol.HIGH;

while (true) {
System.out.println ("Send power:" + power);
link.sendPowerPinSwitch (13, power);
if (power == IProtocol.HIGH) {

power = IProtocol.LOW;
Thread.sleep (500);

} else {

power = IProtocol.HIGH;
Thread.sleep (500);

}

//Thread.sleep (500);

}
} else {

System.out.println ("No port found!");

}

} catch (Exception e) {
e.printStackTrace () ;

}
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The Link class represents the serial
connection between the computer and the
Arduino board over the USB. It must be used
by any java class to communicate with
Arduino. The steps necessary to establish the
connection using the class and the methods for
that are given at http://www.ardulink.org/how-
to-blink-a-led/. The
sendPowerPinSwitch () method request
Arduino to perform a digitalWrite ()
function call to turn ON or OFF the LED. The
first argument is the pin number and the second
o constant with the IProtocol.HIGH or
IProtocol.LOW values. The second class
used to interact with the LED from the board is
called TProtocol. This is an interface that
defines all the messages that can be sent to the
Arduino and provides a method to analyze all
messages from Arduino. The Java code is based
on an infinite while loop. Inside the loop the
Thread.sleep(long millis) method
causes the currently executing thread to sleep
for the specified number of milliseconds. For
each sleep period the LED is set ON by

assigning to the variable power the
IProtocol .HIGH value or OFF by
assigning to the variable power the

IProtocol.LOW value. So for each time the
body of the loop is executed the LED will stay
a while ON and then OFF. The process is
repeated until the application is terminated.
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PROGRAMAREA PLACII AURDUINO LEONARDO SUB WINDOWS, iN JAVA, UTILIZAND MEDIUL
JEDEVELOPER SI BIBLIOTECA ARDULINK

Rezumat: Lucrarea isi propune sd dea o descriere clard si detaliatd a modului In care se poate conecta mediul de
programare JDeveloper cu placa Arduino Leonardo in vederea utilizarii limbajului de programare Java pentru a

interactiona cu placa prin intermediul bibliotecii Ardulink.
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