Virtual Machine (VM) and Robotic Operating System (ROS) Setup
For Windows computers/0S
For ECE 417 Spring 2022 by Sarah Meyer-Waldo

Estimated Time:

Total download time: 2 hours
Total setup time: 1 hour

Total estimated time: 3 hours

What you need:

Download the VM VirtualBox Installer based on your current operating system from here:
https://www.oracle.com/virtualization/technologies/vm/downloads/virtualbox-downloads.html

Note: a virtual machine allows us to run a ‘window’ of a different computer operating system
without changing the settings or OS on our own computer. Essentially, a mini computer on our
base computer.

Download the Ubuntu Operating System desktop image file from here:
https://releases.ubuntu.com/20.04/

Note: Ubuntu is a “flavor’ of linux based OS. There are over 600 flavors, including CentOS,
Fedora, and others. Linux refers to a family of open-source Unix-like OS based on the linux
kernel (the lowest level of an OS, in control of hardware)

This Guide:

The download instructions for ROS on an ubuntu VM on a Windows base OS are made from a

combination of the following two links: If you are using Windows this will be needed after
Ubuntu VM installation.

1. http://wiki.ros.org/Installation/Ubuntu
2. https://varhowto.com/install-ros-noetic-ubuntu-20-04/

Helpful Links:

The ROS wiki page with instructions for different base OS: We recommend only install ROS on ubuntu.

http://wiki.ros.org/ROS/Installation




1. Begin the download of the Ubuntu iso file. This could take over an hour.
2. Download VirtualBox and launch installer, accept all default preferences

ﬁ Oracle VM VirtualBox 6.1.30 Setup X

Welcome to the Oracle VM
VirtualBox 6.1.30 Setup
Wizard

The Setup Wizard will install Oracle VM VirtualBox 6.1.30 on
your computer. Click Mext to continue or Cancel to exit the
Setup Wizard.

Version 6.1.30 Cancel

3. To setup a virtual machine from the VirtualBox Manager, click the green Add button

8¢ Oracle VM VirtualBox Manager

File Machine Help

& @

Preferences  Import Expo

Welcome to VirtualBox!

The left part of application window contains global tools and lists all
virtual machines and virtual machine groups on your computer. You
can import, add and create new WMs using corresponding toolbar
buttons. You can popup a tools of currently selected element using
corresponding element button.

You can press the F1 key to get instant help, or visit
wwiwi.virtualbox.org for more information and latest news.

4. Create a virtual machine. The Type refers to the Operating System of your computer, most likely
Windows

The default location is in your user folder. Feel free to change the location to your class folder:

? 2 7 X

Create Virtual Machine Create Virtual Machine

Name and operating system Name and operating system

Please choose a descriptive name and destination folder for the new Please choose a descriptive name and destination folder for the news
virtual machine and select the type of operating system you intend to virtual machine and select the type of operating system you intend to
install on it. The name you choose will be used throughout VirtualBox to install on it. The name you choose will be used throughout VirtualBox to
identify this machine. identify this machine.

Name: [ECE 417 vM 202 |

Name: [ECE 417 VM 2022 |

Machine Folder: | C:\Users\sarah\VirtualBox VMs V| Machine Folder: |arah\Documents\2022 Spring\ECE 417\Vitural Machine V‘
s Type: [WCrOSOfTYTIMdOWS hé Type: |Microsoft Windows - [l
L Vi) Vi)

Version: MrirdomreTfet-bity - Version: |Windows 7 (64-bit) -

Zk " ‘/3\\‘>

Expert Mode Cancel Expert Mode Cancel




5. Memory size default is okay:

& Create Virtual Machine |

Memory size

Select the amount of memory (RAM) in megabytes to be allocated to the

virtual machine.
The recommended memory size imaasamin  D0% OF your méx RAM or >4GB is recommended

' 20

16384 MB

> | MB

4 MB

6. Create a new virtual hard disk

& Create Virtual Machine |

Hard disk

T you wish you can add a virtual hard disk to the new machine. You can
either create a new hard disk file or select one from the list or from
another location using the folder icon.

T you need a more complex storage set-up you can skip this step and
make the changes to the machine settings once the machine is created.

The recommended size of the hard disk is 32.00 GB.
O Do not add a virtual hard disk

@ Create a virtual hard disk now

() Use an existing virtual hard disk file

It WM for ECE 417 Spring 22.vdi (Normal, 12.00 GB)

7. Since we downloaded a desktop image file for Ubuntu, verify that the VDI disk file type is

selected:

Create Virtual Hard Disk

Hard disk file type

Please choose the type of file that you would like to use for the new virtual hard
disk. If you do not need to use it with other virtualization software you can leave

this setting unchanged.

(@ VDI (virtualBox Disk Image)
() VHD (Virtual Hard Disk)

(©) VMDK (Virtual Machine Disk)

Expert Mode Cancel



8. Select Fixed Size for the hard disk

sj Oracle VM VirtualBox Manager
File Machine Help ? x

e viacnine

€ Create Virtual Hard Disk

Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as it is used
(dynamically allocated) or if it should be created at its maximum size (fixed size).

A dynamically allocated hard disk file will only use space on your physical hard
disk as it fills up (up to a maximum fixed size), although it will not shrink again
automatically when space on it is freed.

A fixed size hard disk file may take longer to create on some systems but is often
faster to use.

O pynamically allocated Prefer dynamically allocated.
@-FrEdsze

Next Cancel

9. Leave the file location and size defaults and click Create

? X
&= (reate Virtual Hard Disk

File location and size

Please type the name of the new virtual hard disk file into the box below or click
on the folder icon to select a different folder to create the file in.

k022 Spring\ECE 417\Vitural Machine\ECE 417 VM 2022\ECE 417 VM 2022.vdl]| [2]

Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.

y

4,00 MB / 2.00TB
22-80 G5

If you have space, | recommend 80 GB.
We are going to install a lot of packages
in Ubuntu.

10. This may take a while. Estimates are 3 minutes.

ﬁ Create Virtual Hard Disk: Creating fixed medium storage unit 'C\Users\sarah\Documents\2022 Spring\ECE 417\Vitural Machine\ECE ...

Creating fixed medium storage unit 'C:\Users\sarah\Documents\2022 Spring\ECE 417\Vitural Machine\ECE 417 WM 2022\ECE 417 VM 2022.vdi' ...

E . X

1 minute, 23 seconds remaining



11. On your base machine, move the downloaded iso file into your class folder or wherever you

saved the VM’s virtual hard drive

12. From VirtualBox Manager, start the VM by double clicking it in the left-hand toolbar.

0]

M o0y <
- R

New Settings Discard Start

B General B preview

=] Saved Name: ECE 417 VM 2022
Operating System: Windows 7 (64-bit)

| 0 System

Base Memory: 2048 MB

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  VT-%/AMD-V, Nested Paging, Hyper-V
Paravirtualization

ECE 417 VM 2022

B pisplay

Video Memory: 27 MB
Graphics Controller: WBoXSVGA
Remote Desktop Server: Disabled
Recording: Disabled
&/ Storage

Controller: SATA
SATA Port 0: ECE 417 WM 2022.vdi (Normal, 32.00 GB)
SATA Port 1: [Optical Drive] Empty

[0 Audio

Host Driver:  Windows DirectSound
Controller:  Intel HD Audio

.-! Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
L7 use

USB Controller: OHCI
Device Filters: 0 (0 active)

| "] shared folders
None
=) Description

Mone

13. Select the Ubuntu iso file for the start-up disk

? X

Select start-up disk

Please select a virtual optical disk file or a physical optical
drive containing a disk to start your new virtual machine
from.

The disk should be suitable for starting a computer from and
should contain the operating system you wish to install on
the wirtual machine if you want to do that now. The disk will
be ejected from the virtual drive automatically next time you
switch the virtual machine off, but you can also do this
yourself if needed using the Devices menu.

ubuntu-20.04.3-desktop-amde4.iso (2.86 GB) v |




Ubuntu OS will begin startup. This may take a few minutes.
14. Verify your preferred language is selected
15. Click Install Ubuntu

Jan10 17:10

Install

Welcome

(English |
Espaniol

Esperanto

Euskara

Frangais

Gaeilge

Galego

Hrvatski -

islenska

Italiano Try Ubuntu Install Ubuntu
Kurdi

Latviski
i L You can try Ubuntu without making any changes to your computer, directly from
Lietuviskai f
this CD.
Magyar
Nederlands
No localization (UTF-8)

Norsk bokmal
Narek mmnarel You may wish to read the release notes.

Or if you're ready, you caninstall Ubuntu alongside (or instead of) your current
operating system. This shouldn't take too long.

QOEas EiRUlE R R an
16. Verify your preferred language and dialect are selected and click continue

EIE—'".‘. 2022 [Running] - Oracle VM VirtualBox - O X

Jan10 17:11

Install

Keyboard layout

Choose your keyboard layout:

English (Australian) English (Us)

English (Cameroon) English (US) - Cherokee

English (Ghana) English (US) - English (Colemak)

English (Nigeria) English (US) - English (Dvorak)

English (South Africa) English (US) - English (Dvorak, alt. intl.)

English (UK) English (US) - English (Dvorak, intl., with dead keys)

English (US) - English (Dvorak, left-handed)

Esperanto English (US) - English (Dvorak, right-handed)

Estonian English (US) - English (Macintosh)

Faroese English (US) - English (Norman)

Filipino English (US) - English (US, alt. intL.)

Finnish English (US) - English (US, euro on 5)

French English (US) - English (US, intL., with dead keys)
Lo P B TIY - W S | S (WY P———— Y

Type here to test your keyboard

Detect Keyboard Layout

Quit Back Continue

ok =il EE R rontcn



17. Select Minimal Installation and Download Updates while installing
iE

Jan4 19112

Install

Updates and other software

What apps would you like to install to start with?
Normalinstallation
Web browser, utilities, office software, games, and media players.
© Minimalinstallation
Web browser and basic utilities.
Other options
Download updates while installing Ubuntu

This saves time after installation.

Install third-party software For graphics and Wi-Fi hardware and additional media formats

/(\ This software is subject to license terms included with its documentation. Some is proprietary.

v~

owiif Cantinie

Rark
LL ‘\1;1): = o Ep”@-@mght crl

18. Select Erase disk and install Ubuntu. Since we created a new virtual hard disk, it is blank and
there is nothing that will be lost.

Jan10 17:14

Install

Installation type

This computer currently has no detected operating systems. What would you like to do?

O Erase disk and install Ubuntu
‘Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Advanced features... | None selected

Something else
You can creake or resize partitions yourself, or choose multiple partitions For Ubuntu.

Quit Back Install Now

ol =il SRRt an




19. Press continue.

ﬁ ECE 417 VM 2022 [Running] - Oracle VM VirtualBox — [m] X

File Machine View Input Devices Help

Jan 10 17:15

write the changes to disks?

If you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make further
changes manually.

The partition tables of the following devices are changed:
sCsI1 (0,0,0) (sda)

The Following partitions are going to be formatted:

partition #1 of 5CSI1 (0,0,0) (sda) as
partition #5 of SCSI1 (0,0,0) (sda) as ext4

Go Back Continue

ROk EEGIERmgtcrn ;

20. Select the correct time zone:

CE 417 VM 2022 [Running] - Oracle VM VirtualBox — O X

File Machine View Input Devices Help

Jan 10 17:15

Install

Where are you?

New York

Back Continue

L@@ o =R e R o




21. Create an account for the new OS. Make it easy to remember, and a password that is short and
easy to input (you will have to input the password regularly for ROS setup commands). Select
“Log in Automatically”. All other defaults are okay.

Jan4 14:16

Install

Who are you?

Your name: | ece417 ]

Your computer's name: | eced417-VirtualBox ]

The name it uses when it talks to other computers.

Pick a username: | ece417 [ ]
Choose a password: @900 Short password
Confirm your password: @00@® o

© Log in automatically

Require my password to login

Use Active Directory

Conkinne
Q@@ EEE @R R o
22. Wait for VirtualBox to finish setting up Ubuntu! This may take several minutes.
Estimate: 17 minutes.

Jan10 12:17 &S @ v

Install

Welcome to Ubuntu

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...

» Copyingfiles...

B QU8 EEolE 8w




23. Restart
]

Jan 10 12:35

Installation Complete

Installation is complete. You need to restart the
computer in order to use the new installation.

Restart Now

Bl @0 | ] i ] 6 [ right crl
24. Click inside the window and press enter:
- ,

Please remove the installation medium, then press ENTER:

ubuntu®

@@ =] @ eright cn




25. Skip in the upper right hand corner of Online Accounts

@ welcome to Ubuntu ¥ Jan 10 13:04

Online Accounts

Connect Your Online Accounts

Connect your accounts to easily access your online calendar, documents,
photos and more.

m Ubuntu Single Sign-on

G coogle

E Nextcloud

B Microsoft

Accounts can be added and removed at any time from the Settings application.

0l 9 R 1 o
26. Click next
-

Activities @ welcome to Ubuntu v Jan10 13:05

Previous Livepatch

a Livepatch
e Canonical Livepatch helps keep your computer secure,
;ﬁ by applying some updates that would normally

require restarting.

Would you like to set up Livepatch now?

Set Up Livepatd Legal notice

-(j Welcome to Ubuntu

@b e =R Gl ®rgnt cn

Activities © welcome to Ubuntu ~ Jan 10 13:05

Previous Help improve Ubuntu

Help improve Ubuntu

Ubuntu can report information that helps developers
improve it. This includes things like the computer
model, what software is installed, and the
approximate location you chose (America/New_York).

Show the First Report Legal notice

‘Would you like to send this information?

© Yes, send system info ko Canonical

No, don't send system info

@ [#]right i



28. Leave location off

@ to Ubuntu ~ Jan10 1305

Previous

Welcome to Ubuntu

Privacy

Allows applications to determine your geographical location. An
indication is shown when location services are in us

Uses Mozilla Location Service: Priv

s ]

E Location Services
s

G

)

Gl =iEblE R

@ welcome to Ubuntu ~ Jan10 13:06

Previous

Ready to go

You're ready to go!

zoom-client spotify slack pycharm

e You can use "Software” to install apps like these:

community
Microsoft
Android Studia Teams - Preview Krita plexmediaserver Ve
HH GNU Image
0Bs studio Manipulation Gitkraken Discord Oad
Qoo fe e P E) @ e roht an

30. Feel free to update ubuntu. However you must let the update finish before downloading ROS to
ensure all tools are available for the ROS download. Estimated time: 20 minutes
Activities A Software Updater v Jan10 13:06

Gt

ece417

Software Updater

| Updated software has been issued since Ubuntu 20.04 was
released. Do you want to install it now?

» Details of updates

@ 269.8 MB will be downloaded.
@ 1t's safer to connect the computer to AC power before updating.

Settings... Remind Me Later Install Now

#|Right Ctrl



31. Open app explorer in the bottom left (9 dots) of the screen

Activities Jan10 13:09

d &

eced17

Skow Applications

@okde =Rl Rrnt o

32. Search and open up Software & Updates
a. Make sure all repositories are enabled, and Source code is marked

Software & Updates

Ubuntu Software

Downloadable from the Internet
Canonical-supported free and open-source software (main)
Community-maintained free and open-source software (universe)
Proprietary drivers for devices (restricted)
Software restricted by copyright or legal issues (multiverse)

B source cade

Download from: | Server for United States

Installable from CD-ROM/DVD

Cdrom with Ubuntu 20.04 'Focal Fossa'
Officially supported
Restricted copyright

Software & Updates
Other Software

Canonlcal Partners

2 nartwave packaged by Canonical for their partners
Canonical Partners (Source Code)
Software packaged by Canonical for their partners

B @y EERUIEeRman



33. Close and reload if prompted. Note: Ubuntu must be finished updating for this to be successful
34. Open the terminal (search in apps, recommend right click to Add to favorites)

35. Enter in the following commands, in order:
Learn about these commands. sudo: https://man7.org/linux/man-pages/man8/sudo.8.html

sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu focal main" > /etc/apt/sources.lis

t.d/ros-focal.list'
sh: https://www.man7.org/linux/man-pages/manl/sh.1p.html
sudo apt install curl # enter Y when prompted

https://manpages.ubuntu.com/manpages/xenial/man8/apt.8.html
curl -s https://raw.githubusercontent.com/ros/rosdistro/master/ros.asc | sudo

apt-key add -

https://www.man7.org/linux/man-pages/manl/curl.1.html
sudo apt update

ros-noetic-desktop-full

36. Wait for ROS to finish installing! Estimated time: 1 hour
37. When ROS finished installing, run the following commands:

https://www.gnu.org/software/bash/manual/htm|_node/Bash-Builtins. htmI#index-source
/opt/ros/noetic/setup.bash

https://www.man7.org/linux/man-pages/manl/echo.1l.html
echo "source /opt/ros/noetic/setup.bash" >> ~/.bashrc

https://www.gnu.org/software/bash/manual/htm|_node/Bash-Builtins. htmI#index-source
source ~/.bashrc

https://www.man7.org/linux/man-pages/manl/tail.1.html
tail ~/.bashrc

source fopt/ros/noetic/setup.bash
echo "source fopt/ros/noetic/fsetup.bash™ >> ~/.bashrc
source ~/.bashrc
$ tail ~/.bashrc
# this, if it's already enabled in Jfetc/bash.bashrc and fetc/profile
# sources fetc/bash.bashrc).
if ! shopt -oq posix; then

if [ -f Jusr/share/bash-completion/bash_completion ]; then
. Jusrfshare/bash-completion/bash_completion

elif [ -f fetc/bash_completion ]; then
. fetc/bash_completion

fi

fi
source }opt[ros}noetlc}setup bash
S$Ss

=

ld i & Elﬁ_"ﬁl] /| % |Right Ctrl

Verify you have the last line spelled correctly.

38. Run the following commands



sudo apt install python3-rosdep python3-rosinstall python3-rosinstall-g
enerator python3-wstool build-essential

https://docs.ros.org/en/independent/api/rosdep/html/commands.html

sudo rosdep init

rosdep update




