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Introduction | {.\D

® This short presentation provides
Instructions on how to set up the

: - EMBEDDED .,
thuql machmgs used for the 20 KNOWHQW
practical exercises for the Doulos 20 hatitiadadial;

'LIVE ONLINE WORKSHOPS

i

Embedded KnowHow workshops:

® Embedded Linux and Yocto Stream

® Embedded Linux Security Stream

® The VM can be installed using:
® Oracle VirtualBox

®* VMWare Workstation Player/Pro

® |nstructions for both follow....
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Prerequisites {.\D

® 64-bit PC with at least 8GB of RAM and plenty of disk space:
® Embedded Linux VM requires at least 30GB
® Linux Security VM requires at least 15GB

® Can be installed on external USB3 HDD if required
® Oracle VirtualBox or VMware Workstation Player/Pro installed

® Zip file containing the appropriate VM disk file downloaded and
extracted, e.g.

*» This PC » Windows (C) > ekh20 >

o~
Ll

Mame Date maodified Type Size
5 & EKHZ20LinuxVM.vmdk 24/07/20200%:34 VMware virtual disk... 26,306,176 ...
e EKH20Linux VM. zip 24,/07/2020 1504 zip Archive 17,032,080 ...

ts

® See your joining instructions for a link to download the appropriate
file
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Oracle VirtualBox: Creating the VM {.\D

Open VirtualBox and select Machine > New... to create the VM:
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Oracle VirtualBox: Creating the VM [O\D

In the resulting dialog, make the following settings:

a sensible Name

Name and operating system

Name: [ekhZOLinux —_ / l

—

Machine Folder: [ C:\Users\sgoda\VirtualBox VMs /

] o
Type: |5 HV_GFS'OH IS: |
Version: | Ubuntu (64it) - Linux Stream: Ubuntu (64-bit)

Security Stream: Other Linux (64-bit)

Memory size
4MB 32768 MB
_ Select at least
Hard disk
O Donot add a virtual hard disk 4GB of memory

@ Select Use an

existing virtual hard
disk file and then
click the browse
button

Guided Mode Create | Cancel
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Oracle VirtualBox: Creating the VM {\DOULOS

This opens a new dialog - click Add to
find the VM disk file you downloaded
(via the link in the joining instructions):

e =]

> Attached
» Mot Attached

|Seard’| By Name ~ |@ 6

Choose Cancel

() \EVBEDDED

VirtualBox ? x

Medium

Search By Name ~ ‘ @D

Select the appropriate .vmdk file and
select Choose
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Oracle VirtualBox: Creating the VM [Q\D

Now click Create to create the VM:

Mame and operating system

Mame: |ekh:'_u Linux |

Machine Folder: | C:\Uszers\sgodalVirtualBox YMs

v
Type: |Unux v|
=

Version: | Ubuntu (54-bit)

Memory size

[} 1 1 1 . 1 1 1 1 1 1 1 1 ] 1 1 ] 1 1 ] 1 1 ] 1 1 1 1 1 1 1 1 1 4096 E MB
4ME 32758 MB
Hard disk

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

|EK]-|2CI-I_inu1¢'I.I'M.wn::Ik (Mormal, 200.00 GE) v | E

' Guided Mo 1) Cancel |
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Oracle VirtualBox: Creating the VM

(v

Now select Machine > Settings... to make some further adjustments

In the resulting dialog select System and then the Processor tab:

'E} ekh20 Linux - Settings @
eration
Processor(s): '
I 1 [ 1 1
1CPLU 12 CPUs
@ Storage
Execution Cap: '
(‘{):l Audio :LI% 1[]0‘5:1,
@ Metwark Extended Features: [ | Enable PAE /MY
Enable Mested VT-x/aMD-y
@ Serial Ports
‘5) Use
D Shared Folders
Ifl User Interface
OK | | Cancel

Select at least

—— 4 CPUs if you
can, then click
OK
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Oracle VirtualBox: Starting th

\DOULOS
IO
Click Start to open the VM:

Mew Settings Disc @ —
P4 ekh20 Linux [Running] - Oracle VM VirtualBos [o|[@]|=]

= General

Mame: ekh20 Linux @ Elgb 16420
Operating System: Ubuntu (64-hit)
Settings File Location:  C:\Users'sgoda\VirtualBox YMsiekh20 Linux

|£| System

Base Memory: 4096 MB
Processors: 4
Boot Qrder: Floppy, Optical, Hard Disk

»

builduser

e

Log in as user
builduser with

password tux & B e g ey




Oracle VirtualBox: Using the VM {.\D

® Further VM usage tips:

® To resize the Linux VM desktop the VirtualBox Guest Additions
need to be installed:

¢ Select Devices > Insert Guest Additions CD Image...

® Follow the onscreen prompts, entering the 'builduser' password (tux)
when prompted

® You should then be able to expand the VirtualBox window to any size
but you may find the VM desktop background doesn't resize correctly

® You can resolve this by right-clicking in the top left of the desktop and
selecting Change Desktop Background - and then choose a new image

® Networking is configured by default in the machine but nothing
should need to be downloaded for these exercises

® Refer to the Doulos Workbook for the full instructions for the
exercises
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VMWare Workstation Player: Creating'th€ {.\D

Open VMware Workstation Player and select Create a New Virtual Machine:

_| VMware Workstation 15 Player - O X
Player v | = |J_:l|_| [I:Ij L'.—J
B Vicicome to VMware

Work - s

Create a New Virtual Machine

Create a new virtual machine, which will then be added to
the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then be added
to the top of your library.

Upgrade to VMware Workstation Pro
Get advanced features such as snapshots, virtual network
management, and more.

Help

View online help.
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VMWare Workstation Player: Creating the [O\D

The guest OS is:
Linux Stream: Ubuntu 64-bit Linux
Security Stream: Linux Other 4.x

Create the VM with a blank hard
disk (we'll replace it later):

New Virtual Machine Wizard * New Virtual Machine Wizard *
Welcome to the New Virtual Machine Wizard Select a Guest Operating System
A virtual machine is like a physical computer; it needs an operating | Which operating system will be installed on this virtual machine?

system. How will you install the guest operating system?

Install from: Guest operating system

() Installer disc: e ft Windows
L @ Linux
= DVD RW Drive (E:) “ —

Version

(O Installer disc image file (iso): » LanX Stream >

Browse...

or

Version

L otrer L 13 Security Stream

(®) 1 will install the operating system later.

The virtual machine will be created with a blank hard disk.

Help < Back F Cancel Help < Back Next > Cancel
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VMWare Workstation Player: Creating the | {.\D

Change the name and location if Select Store virtual disk as a
you wish: single file:

New Virtual Machine Wizard X New Virtual Machine Wizard X
Name the Virtual Machine Specify Disk Capacity
What name would you like to use for this virtual machine? Howv large do you want this disk to be?

The virtual machine's hard disk is stored as one or more files on the host
computer's physical disk. These file(s) start small and become larger as you add
| ekh20 linux vm| ‘ applications, files, and data to your virtual machine.

Maximum disk size (GB): 20.0 E
Location:

Recommended size for Ubuntu 64-bit: 20 GB

Virtual machine name:

|C:\Users\simon_m}'utp32\Documents\Vir‘cuaI Machines\ekh20 I‘ | Browse... |

(@) Store virtual disk as a single file

Splitting the Easier to move the virtual machine to another
computer but may reduce performance with very large disks.

N o> X N e e
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VMWare Workstation Player: Creating the

. L Select at least 4GB of memory (and don't
Don't click Finish, instead click Close yet):

choose Customize Hardware...: y

- - - Memaol
MNew Virtual Machine Wizard b4 Device summary v
E= Memory 2 GB Specify the amount of memory allocated to this virtual machine.
R 2 The memory size must be a multiple ofa 8
Ready to Create Virtual Machine Bt PrOCESSOrs
. ) ) ) (=) New CD/DVD (SATA)  Auto detect )
Click Finish to create the virtual machine. Then you can install Ubuntu (& Network Adapter AT Memary for this virtual machi
64-bit. USB Controller Present
: . ; ] i ) ) Sound Card Auto detect 64 GB
The virtual machine will be created with the following settings: . o
f=h Printer Present
[Clpisplay Auto detect
Mame: ekh20 linux vm B Maximum recommended memory
Location: C:\Users\simon_m7utp32\Documents\Virtual Machinesh... (Memory swapping may
occur beyond this size.)
Version: Workstation 15.%

6.2 GB

Operating System: Ubuntu 64-bit

- B Recommended memory
) 256 MB aco
Hard Disk: 20 GB 128 M8

Memary: 2048 MB 64 MB X
Guest 0S5 recommended minimum
Network Adapter: MNAT 3218 1B
Other Devices: 2 CPU cores, CD/DVD, USB Controller, Printer, Sound C... 16 M8
8 Ma
4 M8

Customize Hardware... |

[ The virtual machine will use up to 768 MB of this memory for
graphics memory. You can change this amount in the Display
settings page.

Add... Remove
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VMWare Workstation Player: Creating the | {. D

Select at least 4 CPUs if you can, then
click Close: Now click Finish:

Hardware X
New Virtual Machine Wizard X

Device summary ) Ready to Create Virtual Machine

E=IMemory 4GB Number of processor cores: _ . . . i i

JProcessors a T Click Finish to create the virtual machine. Then you can install Ubuntu

New CD/DVD (SATA)  Auto detect Virtualization engine 64-bit.

55 Network Adapter NAT g

2) uss Cont ”p brosent [ virtualize Intel VI-x/EPT of The virtual machine will be created with the following settings:

q ontrofier resen Cvirtualize cPU performan:

) Sound Card Aute detect

@ Printer Present [virtualize I0MMU (IO me 1; Linit) Name: ekh20 linux vm

[Ipisplay Auto detect Location: C:\Users\simon_m7utp32\Documents\Virtual Machines\...
Version: Workstation 15.x

Operating System: Ubuntu 64-bit

Hard Disk: 20 GB
Memaory: 4096 MB
» Metwork Adapter: NAT
Other Devices: 4 CPU cores, CD/DVD, USB Controller, Printer, Sound C...

! Customize Hardware... ;
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VMWare Workstation Player: Creating the | {0 D

The VM is now created but we need to Select the existing 20 GB hard
Edit virtual machine settings to swap disk and click Remove:
the diSkS: Virtual Machine Settings

Hardware Qptions

VMware Workstation 15 Player — O X

Player ~ P v = (O, [

@ Home
ekh20 linux vm

Summary Disk file

C:\Users\simon_m7utp32\Documents\Virtual Machines\ekh20 linux

20 GB Capacity
Current size: 2.6 MB

System free: 124.7 GB

USB Controller Present

) Sound Card Auto detect Maximum size: 20 GB
(Eh Printer Present o .
[lpisplay Auto detect Disk information

Disk space is not preallocated for this hard disk.

Hard disk contents are stored in a single file.

Disk utilities

Map this virtual machine disk to a local volume. Map...

Defragment files and consolidate free space. Defragment
ekh20 linux vim Expand disk capacity. Expand...

Compact disk to reclaim unused space. Compact

State: Powered Off
08: Ubuntu 64-bit
Version: Workstation 15.x virtual machine
RAM: 4 GB

T

Advanced...

Add-

Cancel Help
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VMWare Workstation Player: Creating the

Click Add..., select Hard Disk and then

Next >:

Virtual Machine Settings

Hardware Qptions

Device

Memory
Processors
CD/DVD (SATA)
549 Network Adapter
USB Controller
]} Sound Card

Sh Printer

[lpisplay

Summary
4GB

4

Auto detect

Device status
Connected
Connect at power on

Add Hardware Wizard

Hardware Type

What type of hardware do you want to install?

o

%I Network Adapter
UsB Controller
c}) Sound Card

@ Farallel Port
Serial Port

(= Printer

@ Generic SCSI Device

Explanation
Add a hard disk.

k Browse...

0K

Cancel | | Help

Le

DOULOS

Click Next > again to accept SCSI disk

type:

Virtual Machine Settings

Hardware Options

Device
E=IMemory
i EProcessors

CD/DVD (SATA)

Summary
4GB

4

Auto detect

Device status
Connected
Connect at power on

23 Network Adapter
USB Controller
c}) Sound Card

@ Printer

[lpisplay

Add Hardware Wizard

Select a Disk Type

What kind of disk do you want to create?

Y

()mE
(@) scs1

(Recommended)

O nvme

i Browse...

< Back ‘

. jancel

Add... | | Remaove

OK

|| Cancel H Help




VMWare Workstation Player: Creating the ¢ I. DS

Select Use an existing virtual disk and Browse... to the .vmdk file you
then click Next >: downloaded, then click Finish:

Virtual Machine Settings X Virtual Machine Settings X
Hardware Options Hardware Qptions
Device Summary Device status Device Summary Device status
[E=Memory 4GB Connected E=IMemory 4GB Connected
% Processors 4 Connect at power on 4 Connect at power on
CD/DVD (SATA) Auto detect CD/DVD (SATA) Auto detect
XA Network Adapter | Add Hardware Wizard x Fanetwork Adapter | Add Hardware Wizard X
USE Controller [ uss controller
£]) Sound Card Select a Disk - > < Sound Card Select an Existing Disk — »
=) Printer Which disk do you want to use? — 5 Printer Which previously configured disk would you like to use? —
[lpisplay Clbisplay
Disk F Browse... g disk file h Browse...
() Create a new virtual disk | C:\ekh20Y EKH20LinuxVM vmdk
A virtual disk is composed of one or more files on the host file system, which Advanced... ST

will appear as a single hard disk to the guest operating system. Virtual disks
i Siiielost or between hosts.

Choose this option to give the virtual machine direct access to a local hard
disk. Requires administrator privileges.

< Bal Cancel < Back ancel

Add... Remaove Add... Remove

orca | [ v o | [
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VMWare Workstation Player:Starting:tt IQ\D

The virtual machine can now be started:

ekh20 linux vm - VMware Workstation 15 Player = O X
VMware Workstation 15 Player - O X
=1 N
— — Player ¥ \ O \':] <<
e - B S -2 83 B

© BEgb 1329 0O

() ome
ekh20 linux vm

builduser

_—
ekh20 linux vm {

State: Powered Off
0S: Ubuntu 64-bit

Version: Workstation 15.x virtual machine
RAM: 4 GB

‘ > Play virtual machine
(8]

prretral machine settings

Log in as user builduser with password
tux



VMWare Workstation Player:\Using the VR {.\D

® Further VM usage tips:

® You will be prompted to download and install the VMware tools -
this can be done but is not required for these exercises

® You can expand the VMware window to any size but you may find
the VM desktop background doesn't resize correctly

® You can resolve this by right-clicking in the top left of the
desktop and selecting Change Desktop Background - and
then choose a new image

® Networking is configured by default in the machine but nothing
should need to be downloaded for these exercises

®* Refer to the Doulos Workbook for the full instructions for the
exercises
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VMWare Workstation Pro: Creating the I.\D

® Creating a new VM in VMWare Workstation Pro follows similar
steps as in Workstation Player:

® Start from File > New Virtual Machine...

® Select a Typical (recommended) configuration and then follow the
steps as shown for Workstation Player

Mew Virtual Machine Wizard

Welcome to the New Virtual

VMWARE Machine Wizard
WORKSTATION

= 155
. What type of configuration do you want?

(®) Typical {recommended)

Create a Workstation 15.x virtual machine
in a few easy steps,

() Custom (advanced)

Create a virtual machine with advanced
options, such as a SCSI controller type,
wirtual disk type and compatibility with
older VMware products,

<onck care
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Changing Keyboard Layout Z\RouLas

® The following slides show how to change the
default keyboard maps within the Linux VMs
for the:

® Embedded Linux Stream

® Linux Security Stream
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Linux Stream: Changing Keyboard Layo o e

® To change the default
keyboard maps within
the Linux VM for the
Embedded Linux Places Sl Favourtes ->

B Computer - 1 Displays
St real I l A Change resolution and position of ...
Home Folder ) .

= ACCessories ; File Management

Change the behaviour and appeara...
B Metwork .

ﬁ = Firewall Configuration

An easy way to configure your fire...

B Desktop ﬁ Internet y way gure yo

Input method
B Trash E Office Language settings
; Keyboard
Programming a Y
System @ O Set your keyboard preferences

@)| Software Manager n Sound & Videp = Keyboard Shortcuts
g Y
» Assign shortcut keys to commands
B Package Manager a SE RS
. Languages
) Control Cent Lifiversal Access Language settings
=| Control Centre
= . . z i
é] Administration AL

& terminal Change which applications are sho...
O Preferences . Mouse

B Lock Screen
Set your mouse preferences

& Logout Network Connections

Manane and rhanne wiir-natarnrk

& quit Search: | | Q,
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Keyboard Preferences

Genefal | Layouts | Accessibility Mouse Keys

English (UK)

Add... Move Up

Remaove Maove Down

Separate layout for each window

New windows use active window's layout

Keyboard model:

Options...

Type to test settings:

Help

Typing Bre

Generic 105-key PC (intl.)

Reset to Defaults

DOULOS

By country | Bylanguage

Country: | Afghanistan

/ﬁm. Afghani
review:

MA RR BA A
Escape A RR BRA MM 5

f6 6 F7 R B R
7 F FBF

> Elrey 5o um
=i < L ) @ a 3
weml | uizo0c
‘Contrel_L Super L AL

print

Choose aLayout

FF FIOF. FI1F. FI2F.
B FIOF.

FI1F. FIZF.

Num Caps Seroll
scroll Lotk Lock Lotk

Canc; Add

Keyboard Preferences (]

General | Layouts | Accessibility Mouse Keys

Typin

English (UK)

Add... Mave Up Show.,

Remove

Move Up

Type to test settings:

Help

General | Layouts

Keyboard Preferences

Accessibility — Mouse Keys  Typing Break

English (UK)

Add...

Remove

Move Up Show...

Move Down

Close
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Security Stream: Changing Keyboard:La fQ\D

® To change the default keyboard maps within the Linux VMs for
the Linux Security Stream

? Online Help
&2 Toggle Virtual Keyboard

Virtual Keyboard 3
File Manager 3 a Input Method »
PCMankM skin 5

=) GDebi Package Installer Configure Current Input Method
LightDM GTK+ Greeter settings Configure

i Accessories » Lubuntu Software Centre C Restart

b Graphics » | B LxTerminal 3 Exit

@ Internet » | [ Lynis auditing tool _@ ) 15:39 ()

B Office » | &l Network

#a Programming » | Printers v .

3 sound & Video v | @ software Updater G 4 @ :9 Q) 15:38 (',)|

7 & startup Disk Creator
Synaptic Package Manager
# System Profiler and Benchmark

2. System Tools
£+ Preferences

-

Run & Task Manager
2> Logout Time and Date
= =i Jl & Users and Groups 4 5 {)) 15:35 (')]
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Security Stream: Changing Keyboard:La uto fQ\D

|
} @ ‘ Input Method
Input Method
—E Available Input Method Current Input Method
Global Config L a ' Keyboard - English (UK)
+ » Akan D
Addon * Albanian
* Amharic
* Arabic
* Armenian
» Asturian
* Avestan
g ? Online Help » Azerbaljani
o 5 * Bambara
o =1 Toggle Virtual Keyboard » Bashkir
%) i . .
2|  VirtualKeyboard 4 » Belarusian untick
'5 Input Method ’ * Bengali
= Skin 3 B - :
< nly Show Current Language|
” : - c
g &;gure Sifentinaut Methed The first input method will be inactive state. Usually you
2 Configure * need to put Keyboard or Keyboard - layout namein the first
o C Restart place.
§ 3 Exit
Sty P ) 15390
&
©
=
2
s
o
(@]
O



Security Stream: Changing \Keyboard La

B

Input Method

Global Config

+
Addon

Input Method

Ll

Available Input Method Current Input Method

G Keyboard - Bambara

» Akan

* Albanian

* Amharic

* Arabic

* Armenian

* Asturian

* Avestan

* Azerbaijani
Bambara

» Bashkir

Belarusian

* Bengali

-

("] only Show Current Language

*

Keyboard - English (UK)

training@vm: ~
File Edit Tabs Help

training@vm:~$ éueca

The first input
need to put K
place.




