TDDD38/726G82 - Advanced programming in C++ Install a Linux-VM

1 Introduction

This document is translated and modified based on a document written for the course
TDIU16.

This guide describes step-by-step how you can install a virtual machine running Linux
Ubuntu (the same distribution that run in the computer labs). We will install everything
that is needed to write and compile C++ programs with the C++-17 standard. You will
probably want to install a text editors, for example emacs. Instructions for this can be
found later in this document.

2 Instructions

Begin by downloading and installing VirtualBox. It is available at this url: https://www.
virtualbox.org/. Click on Downloads in the left menu and choose the operating system
of your computer. In this guide all screenshots are taken from a Windows Machine. Save
the downloaded file and run it. You will see this window:

i%‘" Oracle VM VirtualBox 6.0.18 Setup

Welcome to the Oracle VM
VirtualBox 6.0.18 Setup
Wizard

The Setup Wizard will install Orade VM VirtualBox 6.0, 18 an
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

Version 6.0. 18 Cancel

Click Next:


https://www.virtualbox.org/
https://www.virtualbox.org/
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i',;:- Oracle VM VirtualBox £.0.18 Setup

Custom Setup

Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

"""" __| VirtualBox Application Orade VM VirtualBox 6.0. 18 USE
--------- l b | VirtualBox USE Support device drivers for USB device

E‘ ....... . VirtualBox Networking support.
- ¥ - | VirtualBox Bridge:
b ¥ | VirtualBox Host-C
- _I VirtualBox Python 2.x SU

£ >

This feature requires OKB on your
hard drive.

Location: = Browse

Version 6.0, 18 Disk Usage < Back Cancel

For basic usage we will not need “VirtualBox USB Support” nor “VirtualBox Networking”
(we can still access internet from the machine). Click on the icon to the left of them and
choose: “Entire feature will be unavailable” (at the bottom, with a red cross). When it

looks like the picture above, click Next (if you want to install everything some extra steps
might appear).
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i%—- Oracle VM VirtualBox £.0.18 Setup

Custom Setup
Select the way you want features to be installed.

Please choose from the options below:

Create start menu entries
Create a shortout on the desktop
Create a shortout in the Quick Launch Bar

Register file assodations

Version 6.0, 18 < Back Cancel

Click Next:

i'nE- Oracle VM VirtualBox 6.0.18 Setup

Ready to Install
The Setup Wizard is ready to begin the Custom installation.

Click Install to begin the installation. If you want to review or change any of your
installation settings, didk Badk. Click Cancel to exit the wizard.

Version 6.0, 18 < Back Install Cancel

oClick Next:
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ii,;:-'- Oracle VM VirtualBox £.0.18 Setup

Dracle VM VirtualBox 6.0.18

Please wait while the Setup Wizard installs Orade VM VirtualBox 6.0. 18. This may
take several minutes.

Status:

Version 6.0, 18 < Back Mext =

You will se a security warning from Windows. Click Allow or corresponding. When
everything is done you will see the following window:

ﬁf?:e..'.i..ii:--fﬁ 2 Setup >

Oracle VM VirtualBox 6.0.18
~__installation is complete.

%i Click the Finish button to exit the Setup Wizard.

Start Qracle VM VirtualBox 6.0. 18 after installation

Version 6.0, 18 < Back Cancel
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Make sure that Start Oracle VM VirtualBozx... is checked and then click Finish. Then
VirtualBox will open:

% Oracle VM VirtualBox Manager

File

Machine

Help

& QAR LGan

Preferences  Import Export  Mew  Add
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 getinstant help, or visit
wnw, virtualbox, org for more information and latest news.

I already have a few virtual machines in the list to the left, you will not. Click New (either
the button or via Machine — New):
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Name and operating system

Flease choose a descriptive name and destination folder for the new wirtual

machine and select the type of operating system you intend to install on it.
The name you choose will be used throughout VirtualBox to identify this

machine.

Mame: |Ubur|11.| Mate |

Machine Folder: | C:Wsers\FiliphWirtualBox WMs| v |

Type: | Linux - @f

Version: | Ubuntu (54-hit)

Expert Mode Cancel

Give the machine the name Ubuntu Mate, then Type will be set to Linuz and Version will
be set to Ubuntu (64-bit) automatically. Then click on Nezt.

Memory size

Select the amount of memory (RLAM) in megabytes to be allocated to the
virtual machine,

The recommended memary size is 1024 MB.,

048 |5 | MB

4MB 3192 MB
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Choose how much memory the machine should have. Choose at least 1024-MB, but you
should probably increase it to 2048-MB or more if possible. Make sure that the slider is
out of orange or red areas. Click Next.

Hard disk

If 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

lacation using the folder icon.

If 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 10,00 GB.

() Do not add a virtual hard disk
(®) Create a virtual hard disk now
() Use an existing virtual hard dizk file

Windows ¥P.wdi (Mormal, 10,00 GBE)

It will now ask you where the data of the virtual machine should be stored. This is done
with a virtual disc-file. We want to create on, s choose Create a virtual hard disk now och

click Create. Then the following window will open:
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Hard disk file type

Please choose the type of file that yvou 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)
() WMDK (Virtual Machine Disk)

Expert Mode Cancel

The standard choice, VDI works. Click Next:
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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.

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

(® Dynamically allocated
() Fixed size

The standard choice, Dynamically allocated works. Click Next:
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File location and size

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

|C:‘|,I.Jsers‘lFiIi|:|‘l,'l.n"|thaIElux YMs \buntu Mate{Ubuntu Mate, wdi | |:a

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.

0

Choose the harddrive size of the virtual machine. The default value, 10 GB works, but
if you have more space on your computer than you can increase a bit. If you have little
space on your computer, 5 GB should work.

10



TDDD38/726G82 - Advanced programming in C++ Install a Linux-VM

& Oracle VM VirtualBox Manager

File Machine Help

B e @@ oD

Mew Settngs Discard  Start

=] General = preview I
Mame: Ubuntu Mate
Operating System:  Ubuntu (64-hit)

Ii‘ System

Base Memory: 2048 MB

Boot Order: Floppy, Optical, Hard Disk

Acceleration:  WT-x/AMD-V, Nested Paging, KVM
Paravirtualization

[ pisplay

Video Memory: 16 MB
Graphics Controller: YMSVGA
Remote Desktop Server:  Disabled
Recording: Disabled

Storage

Controller: IDE
IDE Secondary Master:  [Optical Drive] Empty
Controller: SATA
SATA Port 0: Ubuntu Mate.vdi (Mormal, 10,00 GB)

{0 Audio

Host Driver:  Windows DirectSound
Contrallers  ICH ACS7

@ Network
Adapter 10 Intel PRO/1000 MT Desktop (MAT)

(5 uss

USE Controller: OHCI
Device Filters: 0 {0 active)

The new machine will now be in the list to the left in the main window of VirtualBox.
Make sure that is selected as in the picture. Now we can download Ubuntu. Ga to https:
//ubuntu-mate.org/download/ and click on 64-bit followed by 18.04.4 LTS (Bionic) and
finally ubuntu-mate-18.04.4-desktop-amd64.iso and save that file somewhere.

Click on Start in the VirtualBox window:

11
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| P4

Flease 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 virtual 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.

Empty i @

Cancel

_BoEfdo 1E@ ) (0 @HocR®L

The machine will now begin rebooting. It will ask you to choose an installation medium.
Click on the yellow symbol to the right of Empty. You will now see the following window:

12
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®] Optical Disk Selector

Medium
Add Create  Refresh
Mame Virtual Size Actual Size
Search By Name ¥ || |@ 6}
Choose Leave Empty Cancel

Click on Add in the upper left corner and then select the ubuntu-mate-18.04.4-desktop-
amd64.iso file you just downloaded. Then click Choose followed by Start in the previous
window:

13
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" Ubuntu Mate [Running] - Oracle VM VirtualBox = O

File Machine View Input Devices Help

@0 & 50 =R {3 @ 2] HocER crTL

The machine will now boot. It might take a while. I saw a blinking cursor for 20-30
seconds before I saw the screen above, and I started to worry whether or not everything
was working. So let it take its sweet time.

14



TDDD38/726G82 - Advanced programming in C++ Install a Linux-VM

" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

® Install (as superuser)

Welcome

Espaiiol
Esperanto
Euskara
Frangais
Gaeilge
Galego
Hrvatski

islenska E—

Italiano

Kurdi Try Ubuntu MATE Install Ubuntu MATE

Latviski

Lietuviskai

Magyar You can try Ubuntu MATE without making any changes to your computer, directly
from this CD.

Nederlands

No localization (UTF-8) Or if you're ready, you can install Ubuntu MATE alongside (or instead of) your
Norsk bokmal current operating system. This shouldn't take too long.

Norsk nynorsk
Polski

You may wish to read the

@ & 50 =R {3 @ 2] HoceR crTL

After a while it has started Ubuntu properly and you will see the following screen. Click
Install Ubuntu MATE.

15
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

® Install (as superuser)

Keyboard layout

Choose your keyboard layout:

spanish Swedish
spanish (Latin American) Swedish - Northern Saami (Sweden)
swahili (Kenya) Swedish - Russian (Sweden, phonetic)
swahili (Tanzania) swedish - Russian (Sweden, phonetic, no dead keys)
T S Sh - Swedish (Dvorak)
switzerland Swedish - Swedish (Macintosh)
Taiwanese swedish - swedish (Svdvorak)
Tajik Swedish - Swedish (based on US Intl. Dvorak)
Thai swedish - Swedish (no dead keys)
Cunndirlh Cumdirh Cian |l anaunan

( Type here to test your keyboard

Detect Keyboard Layout

@ Quit € Back Continue

@0 & 50 =R {3 @ 2] HocER crTL

In the next step it will ask which keyboard-layout you want. If you don’t want anything
special you can select Swedish (or your native language) in the list to the left, then corre-
sponding option will be selected automatically in the right list. You can add more layouts
once the installation is complete. Click Continue:

16
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

® Install (as superuser)

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 MATE

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.

@ Quit € Back Continue

@ & 50 =R {3 @ 2] HoceR crTL

Make sure that Normal installation and Download updates while installing Ubuntu MATE
are checked. If you choose a disc smaller than 10 GB in the previous steps you can also
check Minimal installation to save on disc space. Click Continue:

17
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

# Install (as superuser)

Installation type

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

O Erase disk and install Ubuntu MATE

Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Encrypt the new Ubuntu MATE installation for security
You will choose a security key in the next step.

Use LVM with the new Ubuntu MATE installation

This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing.

Something else

You can create or resize partitions yourself, or choose multiple partitions for Ubuntu MATE.

@ quit € Back Install Now

@ & 50 =R {3 @ 2] HoceR crTL

Make sure that Erase disc and install Ubuntu MATE is checked. It will not erase the disc
on your computer, this operation occurs on the virtual disc created for the virtual machine
and that disc is empty so there are no problems. Click Install Now.

18
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

Installation type

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

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

® Write the changes to disks? (as superuser)

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

The partition tables of the following devices are changed:
SCSI3 (0,0,0) (sda)

The fFollowing partitions are going to be formatted:
partition #1 of 5CSI3 (0,0,0) (sda) as ext4

Go Back Continue

S BaCtK T IMstanrNoOwW=T |

@ & 50 =R {3 @ 2] HoceR crTL

Confirm changes with Continue:

19
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

# Install (as superuser)

Where are you?

|_ stockholm

€ Back || Continue |

B @ (e & =R 5 @ (8] HOeER crTL

Now the installation will start in the background. Choose your timezone (Stockholm if you
are in Sweden). Click Continue:

20
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

# Install (as superuser)

Who are you?

Your name: | Filip Strémbck | &
Your computer's name: 'filip—virtualBox \ &
The name it uses when it talks to other computers.
Pick a username: inlip | &
Choose a password: '........... | Fair password
Confirm your password: '..........ﬂ | o
Log in automatically
© Require my password to log in
€ Back Continue

B@i&Es EilF 3@ @ HocrR

Fill in your name (first name is enough). The computer name and the user name is picked
automatically. It is okay to change these if you want to, but it is not necessary. Enter a
password for the machine. Remember this password, you will need it to install software
later!

21
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" Ubuntu Mate [Running] - Oracle VM VirtualBox — O

File Machine View Input Devices Help

gy ) 4

. ® Install (as superuser) ‘

Welcome to Ubuntu MATE

A community developed Ubuntu based operating system
that beautifully integrates the MATE desktop.

» Copying files...

B@i&Es EilF @ @ HocrR

The installation continues. It takes a few minutes. When it is done you will see the
following message:

22
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Ubuntu Mate [Running] - Oracle VM VirtualBox - O ES

File Machine View Input Devices Help

o Installation is complete. You need to restart the computer in order to use the newinstallation.

| Restart Now

HBokFo EBEDEROEREL

Click Restart Now:

23
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" Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

>

)

4

Please remove the installation medium, then press ENTER.:

{0 @ 51 = i £ (@ [B) HOsER cRTL

Press Enter when you see this message (the installation medium has been removed auto-
matically already):

24
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% Ubuntu Mate [Run ning] - Oracle VM VirtualBox

File Machine View Input Devices Help
filip-v

Filip Strémback

Bokdo EBEDEEHOEREL

After a while it will be booted again and then you will see a login screen similar to the one
in the computer labs. Log in with the password you set during installation:

25
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% Ubuntu Mate [Run ning] - Oracle VM VirtualBox

File Machine View Input Devices Help

*
=

filip’s Home

BoEdoB0EHTEE RN

Now you will see your Linux-desktop. Now we will install som extra software that makes it
easier to work on the virtual machine. For example: we want to be able to change the size
of the window normally, copy and paste between the virtual machine and other programs
on your computer.

26
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File Machine View Input Devices Help

(&) Optical Drives r
{2 Audio r
@ Network 4
5 use »
filip’s Home [l Shared Folders >
[F] Shared Clipboard r
@ Drag and Drop 4

|

Insert the Guest Additions disk file into the virtual optical drive BokEas] {} @ #JHOGER CRTL .

Choose Devices — Insert Guest Additions CD image...

27
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" Ubuntu Mate [Running] - Oracle

File Machine View Input Devices Help

filip’s Home

You have just inserted a medium with
VBoX, GRS 5018

software intended to be automatically
started. Choose what application to launch.

Select how to open "VBox_GAs_6.0.18" and whether ko
perform this action in the future for other media of type
"UNIX software”.

‘¢ Open Autorun Prompt

1 Always perform this action

| Agect | | ©cancel || Jok |

ok OEHOGEHOERRL

Make sure that Open Autorun Promt is checked, and the click OK:

28
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" Ubuntu Mate [Running] - Oracle

File Machine View Input Devices Help

VEOKIG) AN This medium contains software intended to be
% automatically started. Would you like to run it?

The software will run directly from the medium "VBox_GAs_6.0.18".
You should never run software that you don't trust.

If in doubt, press Cancel.

Cancel

Bk OEHEGEHOERRL

Click Run:

29
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Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices

]

b Details

Help
3 O

File Edit View Search Terminal Help

e Authenticate

Authentication is needed to run '/bin/sh'as
the super user
An applicationis attempting to perform an action that

requires privileges. Authentication is required to perform
this action.

Password: ||

€& cancel Authenticate

@, Authentic:

Things will be installed and you have verify this.

installation again:

30
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Enter the password you set during
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Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

3 O

® VirtualBox Guest Additions installation

ditions for Linux........

Bl [ Virtual Software Updater]

Beisa sl =l @ @ Ho6R R

The installation will take a while.
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? Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

ditions for Linux........

VirtualBox Gt

VirtualBox

[irtualBox ¢

Virtual Ltions: Buildinc e ( el 5.3.0

tributic
will not be replaced until

Bl = virtualBe

Bokas {ll (B [8) HOcER CRTL

When it is done you press Enter to close the window.
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1',-’ Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

Menu 9

filip’s Home

VBox. GAS 60118
Shut Down...

ok OEHOGEHOERRL

Restart the virtual machine by clicking the icon in the upper right corner and then Shut
Down... as in the image.
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1',-’ Ubuntu Mate [Running] - Oracle VM VirtualBox

File Machine View Input Devices Help

S
[— S

filip’s Home

VBOX, G 6)0B

Shut down this system now?

You are currently logged in as "Filip Stromback”.

This system will be automatically shut down in 56 seconds

|' suspend | | Restart | | @ cancel | |'ShutDown |

ok OEHOGEHOERRL

Click Restart, wait until the virtual machine has restarted and log in again. Now you are
ready to install programs. Open a terminal by pressing Ctrl + Alt + T. Run the command
sudo apt-get install g++ gdb valgrind

This command might ask if you are sure. Press Enter to confirm. The installation should
continue without any issues. Now you have everything you need to program C+-+ on your
virtual machine!

You might want to install your favorite editor as well. You can install emacs with the
command sudo apt-get install emacs, many other tools can be installed in a similar
way, but that depends on whether or not that tool is included in Ubuntu.
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