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About this document

This document describes the installation, first setup and first demo run of the ERIKA
Enterprise pre-built Virtual Machine for Arduino, STM32F4Discovery, and other boards.
This Virtual Machine was done in collaboration with the ReTiS Lab of the Scuola
Superiore S. Anna, and the University of Modena Reggio Emilia.

Function of the document

The function of this document is to provide a quick start guide for using the Virtual
Machine with a demo example, plus a link to all information needed to start ERIKA
Enterprise under a Xen domU.

Document history

Version Date Author Company Change Description

1.0 July 2014 Paolo Gai Evidence Srl Initial version

1.1 December 2014 Paolo Gai Evidence Srl Added XEN support
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1 Introduction

Installing a complete development and debugging environment for an embedded board
always involves a lot of work in installing compilers, debuggers, development environ-
ments, makefiles, and so on. This Virtual Machine is aimed at providing a quick solution
for all these problems, providing a Linux platform with all software preinstalled and
ready to work, allowing you to compile and flash OSEK/VDX applications on selected
target boards.

In other words, this Virtual Machine provides a complete virtual environment where
you will be able to:

• Edit your OSEK/VDX application using the open-source OSEK/VDX Kernel
ERIKA Enterprise;

• Compile your application using the pre-installed open-source compilers;

• Program target boards connected to the PC using an USB port routed to the
Virtual Machine.

In addition to this, this Virtual Machine contains a pre-built version of ERIKA Enter-
prise which works as a domU on the Xen Hypervisor (see Chapter 5).

1.1 Requirements

We provide two versions of this Virtual Machine. One for VirtualBox (https://www.
virtualbox.org/), and one for VMware Player (https://my.VMware.com/web/VMware/
free).

On Linux Hosts, both work fine. On Windows hosts, we noticed communication
problems on VirtualBox when connecting a STM32F4Discovery1. For this reason, if you
are using an STM32F4Discovery on a Windows host we suggest to use VMware Player,
which is free for non commercial usage.

1.2 Supported boards

We tried the virtual machine described in this document with the following boards:

• STM32F4Discovery;

• Arduino Uno;

1See https://forums.virtualbox.org/viewtopic.php?f=6&t=54026
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Chapter 1. Introduction

• Arduino Nano;

• Cubieboard2 (for the Xen domU integration, see Chapter 5).

1.3 Licensing

The Virtual Machine described in this document includes various open-source software.
The following points shortly describe the main licenses of the tools which has been
integrated during this work:

• The Linux Distribution is a standard Ubuntu distribution. For more information
about Ubuntu and the software licenses included in this Linux distribution please
refer to the following website: http://www.ubuntu.com/.

• ERIKA Enterprise is distributed mainly under the GPL2+Linking Exception Li-
cense (http://en.wikipedia.org/wiki/GPL_linking_exception), plus other li-
censes used for user libraries in contrib directory.

• Eclipse, EMF, and the RT-Druid plugins are distributed under the EPL License
(http://en.wikipedia.org/wiki/Eclipse_Public_License).

• The additional compiler for AVR and Cortex-M pre-installed on this virtual ma-
chine are based on GCC, which is distributed under the GNU GPL License.

• Xen, linux, and other software used on the Cubieboard2 are distributed under the
GPL License.

1.4 Feedback, bugs, and additional examples

We care about your feedback! Information, feedback, and new demos about ERIKA
Enterprise can be provided directly on the ERIKA Enterprise website:

http://erika.tuxfamily.org

For commercial technical support, sales, pricing, order status, and general information
and feedback, please contact Evidence Srl directly at the address and phone numbers
available at the following web page:

http://www.evidence.eu.com/en/contact-us.html
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2 Installing the VM and creating the Virtual
Machine settings

2.1 VirtualBox

2.1.1 Installing VirtualBox

VirtualBox can be freely downloaded and used also for commercial use from the following
website:

https://www.virtualbox.org/wiki/Downloads

All you need to do is to download the VirtualBox installer, and install it on your PC.
All the following screenshots will refer to the usage of VirtualBox on a Windows 7 Host
machine.

2.1.2 Downloading the Virtual Machine

The Virtual Machine can be downloaded from the following website:

http://www.erika-enterprise.com

The Virtual Machine is typically distributed as a compressed file. Please decompress
it. You will find at least two files, as in Figure 2.1. The file with the vbox extension is
the file containing the settings of the virtual machine (describing the guest hardware,
memory, disks, ...). The file with the vdi extension is the virtual hard disk used by the
virtual machine.

On a typical VirtualBox setup, just double clicking on the file with vbox extension
will open VirtualBox as in Figure 2.2. Just click on the Start button to boot the Virtual
Machine.

Figure 2.1: Files obtained when unpacking the virtual machine. Actual file names may
vary.
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Chapter 2. Installing the VM and creating the Virtual Machine settings

Figure 2.2: VirtualBox opened after clicking on the vbox file (the one with the blue
icon).

2.1.3 VirtualBox settings

The following is a list of the main settings of the Virtual machine, useful if, for some
reason, you need to recreate the vbox file from scratch. Those information must be set
on a new virtual machine by clicking on the “Settings” button in Figure 2.2.

1. General Tab, Basic subtab: The Type of virtual machine must be Linux / Ubuntu
32 bit.

2. System tab: We suggest a 1Gb system memory, I/O APIC active, and as many
processors as you have in your physical machine.

Please note that the virtual machine comes with the VirtualBox Guest Additions already
installed. This turns out to be very convenient as the X Server will automatically
recognize a resize of the VirtualBox window.

2.2 VMware

2.2.1 Installing VMware Player

VMware Player can be freely downloaded and used (not for commercial use) from the
following website:
https://my.VMware.com/web/VMware/free
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Chapter 2. Installing the VM and creating the Virtual Machine settings

Figure 2.3: Opening VMware.

All you need to do is to download the VMware, and install it on your PC. All the
following screenshots will refer to the usage of VirtualBox on a Windows 7 Host machine.

2.2.2 Downloading the Virtual Machine

The Virtual Machine can be downloaded from the following website:

http://www.erika-enterprise.com

The Virtual Machine is typically distributed as a compressed file. Please decompress it.
You will find one file, which is the virtual hard disk used by the virtual machine.

2.2.3 Creating the Virtual Machine on VMware

To open the virtual Machine, please follow the steps below:

1. Start VMware Player as shown in Figure 2.3.

2. Create a new Virtual Machine as shown in Figure 2.4.

3. Select that you will not install the OS, as in Figure 2.5.

4. Select Linux / Ubuntu as the operating system, as in Figure 2.6.

5. Select that you want to store the VM hard disk in a single file as in Figure 2.7.
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Figure 2.4: Create a new VMware virtual machine.

Figure 2.5: Select that you do not want to install an operating system.
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Figure 2.6: Select linux/Ubuntu as Guest OS.

Figure 2.7: Select to Store the virtual disk in a single file.
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Figure 2.8: Provide a name for the virtual machine.

6. Provide a name for the virtual machine, as in Figure 2.8.

As a result, you will get a dialog box like in Figure 2.9. You can edit the virtual
machine settings as you wish before saving (see Figure 2.10). We suggest to allocate
1Gb of memory.

At this point, go into the directory where you created the virtual machine. There will
be a file with extension .vmdk. All you need to do is to replace that file with the one
found in the compressed archive (note the file name should be maintained as the one
created by VMware).

2.3 Starting the virtual machine

Once powered up, Linux will be boot, and the login screen of the Ubuntu Distribution
will appear as in Figure 2.11.

To log in, use the following credentials:

Username: evidence

Password: evidence

Once logged in, you will get an HTML welcome page as in Figure 2.12. The welcome
page contains a set of documents on the following topics:

• ReTiS Lab information;
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Figure 2.9: You just created the virtual machine.

Figure 2.10: VMware settings. We suggest 1 GB of system memory.
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Figure 2.11: Login screen of the Virtual machine.
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Figure 2.12: Welcome page.

• Evidence Professional support on ERIKA Enterprise.

• Tutorial documentation (this file);

Finally, remember you can always click on the zoom icon to go full screen.

2.4 Installing the VMware tools

The VMware machine comes without VMware tools installed. To install them, select
the installation of the VMware tools from the Player menu. Afterwards, open a terminal
(see Figure 2.13) and follow the instructions in Figure 2.14. You can add the option
-d to provide the default answers to all questions. Once installed, reboot the virtual
machine, and once logged the screen size will adapt to the size of the virtual machine
window.
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Figure 2.13: Open a terminal.

Figure 2.14: Commands to give to install the VMware tools.
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3 Compiling the ERIKA Enterprise demo
application

The following steps will guide you in the compilation of a simple ERIKA Enterprise
application for Arduino Uno and for STM32F4Discovery Kit:

1. To compile your first application with ERIKA Enterprise, you need to open the
Eclipse IDE. There is an Eclipse RT-Druid link on the Desktop.

2. Double click on it, and Eclipse will open requiring the workspace location.Please
confirm the default location /home/evidence/workspace as in Figure 3.1. The
Eclipse welcome screen will appear as in Figure 3.2. Click on the Workbench icon,
and the default Eclipse view will appear.

Figure 3.1: Eclipse requires the workspace location. Leave the default setting.

3. Click on the “New” button in the toolbar (the first on the left), and choose “RT-
Druid Oil and C/C++ project”. A Dialog Box will appear as in Figure 3.3. Provide
a name for the project, and press Next.

4. Select the checkbox “Create a project using one of these templates”, and select ei-
ther a demo for the Arduino Uno board (see Figure 3.4) or for the STM32F4Discovery
board (see Figure 3.5).

5. Click on the Finish button to create the example.
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Chapter 3. Compiling the ERIKA Enterprise demo application

Figure 3.2: The Eclipse welcome screen.

Figure 3.3: Provide a name for the Eclipse project containing the demo.

6. At this point, you can explore the demo examples:

• They are typically composed by two files, a conf.oil file, containing the OIL
description needed to statically configure the kernel, and code.c, containing
the application code.

• The target board selected for the specific demo is listed in the OIL file pa-
rameters. Note that for Arduino also Arduino Nano is supported, but the
specific option have to be uncommented in the OIL file.

7. To compile the project, just right click on the project name and select “Build
Project”. As a result, the project is compiled using the GCC cross-compiler for
the specific board. The output is printed on the Console view.

You are now ready to program the resulting files on the target board.
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Figure 3.4: How to select an Arduino Uno / Arduino Nano example.

Figure 3.5: How to select an STM32F4Discovery example.
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4 Programming the boards

To program the Arduino Uno, Arduino Nano and STM32F4Discovery from the virtual
machine, you can do the following steps:

1. Connect the board to the PC. A driver will be installed for the board in the
Windows host.

2. You now need to “connect” the board to the Virtual Machine. This connection is
a redirection of all USB packets from the Windows host to the Linux Guest OS
hosted in the Virtual Machine. Figure 4.1 shows how to do that on VMware for
the STM32F4Discovery board.

3. Open a terminal, and change the directory to the Debug directory created when
compiling the project.

4. After that, you can run the script for flashing the compiled file into the board.

• For the STM32F4Discovery Kit board, you can use the command:

stmflash

which will flash the default binary created by ERIKA inside the board (see
Figure 4.2).

• For the Arduino Uno board, you can use the command:

arduinounoflash

or, as an alternative, try:

arduinoflash -b 115200

• For the Arduino Nano board, you can use the command:

arduinonanoflash

or, as an alternative, try:

arduinoflash -d /dev/ttyUSB0

as shown in Figure 4.3.

The scripts described above basically search the output file of the ERIKA compilation
in a set of default directories, and afterwards apply some default parameters which
typically work. In case the default parameters do not work, additional parameters can
be specified. In particular, the arduinoflash script accepts two parameters:
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Figure 4.1: How to connect the STM32F4Discovery to the Virtual Machine.

Figure 4.2: Flashing an ERIKA executable on STM32F4Discovery.

Figure 4.3: Flashing an ERIKA executable on Arduino Nano.
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-d device can be used to specify the device where the Arduino board is connected.
The default is typically good for Arduino Uno, and is: /dev/ttyACM0

-b baudrate can be used to specify the baud rate to be used for the serial line. The
default is typically good for Arduino Nano and is 57600.

The stmflash script accepts various parameters that can be obtained by calling the
script with the -h option.
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5 ERIKA Enterprise as a Xen domU

Thanks to the work of Arianna Avanzini, with the supervision of Prof. Paolo Valente
from the University of Modena Reggio Emilia1, ERIKA is now able to be run as a Xen
domU, in an integrated Multi-OS system with Embedded Linux on one core, and ERIKA
Enterprise on the other core.

The porting currently supports the Cubieboard22. The Virtual Machine contains all
the software, compilers, and environment needed to compile and run (on the target
board) a complete Multi-OS system.

For more information on how to proceed, please refer to the following wiki page:

http://erika.tuxfamily.org/wiki/index.php?title=Xen_Hypervisor

1http://algogroup.unimore.it/people/paolo/
2http://cubieboard.org/model/cb2/
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