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The course "Virtual Machine”

NO NEED TO DO THIS IN THE LAB TODAY.
THE SYSADMIN DID IT FOR US!

]
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» A virtual machine is a software emulation of an
hardware machine.

» Download it at
http://www.hep.lu.se/courses/MNXBO1/

» OBS!: right click, save link as... and save it in

C:\VirtualBox\
OR IT WILL NOT WORK!

» Reason: there is not enough free space in your
personal folder. A virtual machine has big files. Why?
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http://www.hep.lu.se/courses/MNXB01/

Outline

@ Part A: Theory and practice of computers and operating systems

@ What is a computer?

@ A computer as a finite state machine

@ Brief history and architecture overview
@ Introduction to virtualization

@ Installing the course virtual machine

@ Basic Lubuntu use

@ Creating a virtual machine with VirtualBox
@ Operating Systems

@ Why do we need it?

@ Examples of operating systems

@ Linux and distributions

@ Part B: Installing GNU/Linux in a Virtual Machine
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What is a computer?

» A programmable machine
that can store, retrieve and
process information.

» Information can be, for
example

» Data
» Simple and complex operations

» Most of modern computers are
based on electronic circuits.
Whatever we program these
circuits to do for our needs is
usually called
information processing.
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FiInite State Machine

» A mathematical object that represents a
sequence of events and their possible
outcomes

» You can use this model for:

» Evolution of a closed system

» Card games

» Movies cutting

» Storytelling .

*» Music Input I i i o
a b u’[put‘Elnol

Finite state automaton
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FiInite state machlnes

» A modern computer is

modeled by a finite state
machine.

» |f we could stop time, the
computer would stay in a
defined state

» A state can be restored
by restoring the
machine's "memories”

» Examples: hibernation,
virtualization (some =
about it Iater) States during execution

(only visible in libreoffice) V2
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VERY Brief history of
computing

- 1945 Von Neumann's paper[l] defines
the modern computer architecture

+ 1960-70 Various researchers start
improving the communication between
components

« 2017: We still use the same basic
approach, with lots of improvements, and
iIncreased complexity.

[1] First Draft of a Report on the EDVAC, John von Neumann, Contract No.
W-670-ORD-4926, June 30, 1945
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Von Neumann-based
modern architecture
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Von Neumann-based
modern architecture

@ Arithmetics and Logic: Brain ability to process numbers and
operations

s Memory:
@ Short term: used in quick operations
@ Long term: memories

@ [nterconnection: neurons, the spine or the nervous system

@ [nteraction with external world: the senses, like sight, smell, taste,
touch, ...
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Hardware:
electronic components of a computer
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Hardware:
electronic components of a computer

CPU, Processor RAM DEVICES
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Hardware:
electronic components of a computer

@ Arithmetics and Logic: CPU (Central Processing Unit)
@ Memory:

@ Short term storage: RAM (Random Access Memory) only works
when powered

@ Long term storage: magnetic discs / USB dongles / cloud
storage . Works also when not directly powered.

@ |nterconnection: BUS(PCIE,SATA,USB)

@ |nteraction with external world: devices like Network cards, Screen,
Keyboard, Touch screen...
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Software

@ Anything that is designed to run or execute in a computer, that is, the
information that is processed by the hardware.

@ Can be of different kinds:

@ System software: used to interact directly with the hardware, usually as
an interface between the hardware and other kind of software.
Examples: device drivers, operating systems, firmware...

B Windows @GNU/LIHUX A

an>2012 Powered 8P

@ User software: something with which a user interacts directly to perform
a task. Also called Programs or Applications (shortened: Apps). It is
usually run inside an operating system.

@ricix O €y 1 Office

WhatsApp

» Development software: software that is used to develop and create
other software.
Examples: SDK (Software Development Kit), libraries, compilers...
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Hardware-Software equivalence

» Everything that can be modelled via software
can be created in hardware and vice-versa

» This poses the foundation for machine
simulation and emulation

» Simulation: software that behaves exactly like
some piece of hardware, internally and externally.
For prototyopes and testing

» Emulation: write software that whose external
behaviour is like a piece of hardware. The internals
can differ. It "pretends” to be some hardware.
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"Booting” a computer (simplified)

@ Booting: starting a computer. It usually happens when one
turns the machine power button on.
@ During the boot process the computer executes these steps,

in order:

Florido Paganelli MNXB01-2017



Virtualization

- Running a virtual computer (guest) inside
a physical computer (host)

- The Hypervisor Software
emulates real hardware
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Virtualization

@ Running a computer (guest) inside a computer (host)
@ The guest machine is usually called Virtual Machine.

@ The Host machine manages the guest machine using something
called Hypervisor

@ The host offers software simulated or emulated hardware, plus it
can offer real hardware to the guest machine

@ The guest machine sees all the software
simulated/emulated/virtualized hardware as it was real hardware,
but it can also be aware that it is virtualized to boost performance
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Ex. Al: Install the course custom VM

For better user experience, the teacher set up a fine-tuned
machine for the course, that contains all we will need.

1.1. Download it from/copy link (we already did this):
http://www.hep.lu.se/staff/paganelli/fileshare/LubuntuVM.zip

to C:\VirtualBox\

1.2. Extract it into (right click, extract to...):
C:\VirtualBox\LubuntuVM\

1.3. Open VirtualBox: w
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http://www.hep.lu.se/staff/paganelli/fileshare/LubuntuVM.zip

Ex. Al: Install the course custom VM

3. Open the machine with VirtualBox:
Machine —» Add...
and select
C:\VirtualBox\LubuntuVM\LubuntuVM.vbox
(the blue icon)

=
.ﬂﬁdarta\nrtualnudm - ——
{- f ¥ forido » VirtuzBoxVMs 5 LubuntuVM & -I Search LubuntuVM P
Organize Mew folder M 8
i Faworites ~ ™
BB Desktop L E L -
i Downloads
w L Recent Places
4 i =
N Ay Logs Snapshots
o |, VirtualBox Vs
¢ Close J
< Discard Saved State.. Ctri+) bt
| (F Show Log.. Ctrl=L B8 Brocurnents T
&) Reiresh J'I Music
@ Mew Library
22 Show in Explorer &= Pictures
.:-n-l Create Shomcut on Desktop - Videos
B Sort
-lla Homegroup e

Fila namsas | aobranrmiaakib A o rbormonr bl o o -r]



VirtualBox interface explained

Starts the selected

File Machil _.f - Starts the selected
VM

[E General

Hama: Lusbusvhuhid
Operating System:  Ubuniu {32-bit)

i) system

Base Memary: 1535 MB LubuntuvM
Book Order:  Floppy, Optical, Hard sk

Accederation:  VT-xfAMD-V, Nested Paging, PAE M

Selected

virtual machine (VM)

=] pisplay

VeoMemary: Informations

Videso Caphure: about the
Storage selected VM

Controller: IDE
IDE Secondary Master: [Opbcal Drive] Empby
Controllar: SATA
SATA Port ¢ LubuntuvM.vei (Mormal, 30,00 GB)

B Audio

Host Driver:  Windows DirectSound
Controller: [CH ACSY

mF Network
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Ex Al.2: Review the virtual machine
virtual hardware

» Right-click on the machine LubuntuVM and select "Settings...”
» Browse around the hardware options. Any comments?

FlII-MId'IiMI'I-Hp

B8 v

Hgw  Settings Descard  Stant

Lﬂ 133 S09E..)

@
-}
w
fif

=
b

ﬁ Shared Folders

Lser Interface

8 i alas

T r——
Digpley the virtual machine settings window




Enable PAE and NAT

LubuntuVM -
General System
ﬁ System
Dieplay Motherboard || Processer | Acceleration | |
B storage rocessor(s): | : . e ]
m Audio Eory e iy
& Network sl S [
5 100%
5 Serial Ports ;
e Extended Features: || Enable PAEMN
USE
LubuntuVM -
Shared Folders
General Network
Systemn \
& Disploy Adepter 1 | Jdapter 3 | Adapter3 | Adspterd |
m Audio Atached to: [“"'T '3
[ o | B MNetwork bame: |
15 Senal Ports | B Advanced
¥ Use

Shared Folders

Lo ]| conm
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Ex. A3: Start the machine

» Click on the Start arrow.

File Machine Help

@

Lubuntuve oriooied fo...) | @ General
(T Powered Off
Mame: LubuntuvM
i . Operating System: Ubuntu (32 bit)
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Florido Paganelli MNXB01-2017 Tutorial 1a

VirtualBox interface explained 2

|- LubuntuVM (20150930Updated) [Running] - Oracle VM VirtualBos ]

Machine — [ Fie Machine View Input Devices Help
menu. Lubuntu-Virtual Box

Try to go
Fullscreen

Using the . . .
View menu! Virtual Screen. Click on it for mouse and keyboard to

Shortcut: be grabbed
RightCtrl + F

courseuser

-

_BogsomedpEeson ]

Hardware status, hover on it to Keyboard and mouse status.
see description Use right control to ungrab
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Ex. A4d: First steps in lubuntu usage

Login using the user name courseuser and
password coursepassword

Lubunbu-virtual Box

EEEEEEEE

coursepassword

e 0 @ (3)uoeemom
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Ex. A4.1: Moving around the desktop
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Ex. A4.1: Moving around the desktop

Applications

41 3 B oty 1604 D
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Ex. A4.1: Moving around the desktop

R Ubunku Stark Page - Mozilla Firefox
Ubuniu Start Page

Browser

41 3 B oty 1606 D
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Ex. A4.1: Moving around the desktop

‘i-
s Lubunbuivis

Shaneo

File
Manager

Florido Paganelli

Courseusar

]
File Edit WView Bookmarks Go Tools Help
& g Fhamef oo et er

flo< =
- .

.cache .config
- .
Misic Pichures

Documents Downloads

-

Deskbop

Lk

Templabes

gronf

thumibnails

J—
W]

Public

Jbash_hister bash_legout  bashee
¥
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dragarddro  seamless.pid r

display.pid
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Ex. Ad4.2: Moving around the desktop

Organization of files in Linux

= courseuser =+ X
File Edit View Bookmarks Go Tools Help

R | Mrame/courseuser : - = = . *

- -

adls g LT

e e

Directory Tree
gt
athe £onlig geant Aocal .maozilla  thumbnails  Desklop  Documents Do

2
=
g
E

-/
* [l bin o | — < &
ooty - .
* [ cdrom DIreCtory Tree Templabes videos  bash_histor bash_logout  bashrc Admrg pra
¢ [ dev a ¥ clipboard.pi  displaypéd draganddro
v [l etc d p.pid
¢+ [ home

-

v [ losteFound sboxclient- Kauthority Xscreensave  xsession  xiession-  2004-08-11-1 2014-08-11-1 2014-08-11-1 2014-08-11-1 2014-08-11-1
+ @ media ¢ seamless.pid r BITOIS errorsoold  B0259 1364k G0302_1304x GO211_1366x 60312 _136dx 1115 1366

a 664_scrot..., &64_scrot... 664 sorot.,. G659 _sCrof.... 684 scrok.,..
* [ mnt

+ [ apt
lipm
* [ root
¢ [l run
* [ sbin
v srw
* W sys
T
" s

¢ [ var ]
12 itewrs Free tpaoe: 24,2 G Botak 27.9.G8) 4

Bl i 6 O N Wlkounseusermuub... gl 4 B B ool 1y iess (O

i 2

(1
(Vi
(i
(1

i

le sboxcllent-  whoxclient-  vboxclient

-

[
o
[
[

)
i
K

the filesystem "root™: /
Home directory: /nome/courseuser
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Ex. Ad4.2: Moving around the desktop

Organization of files in Linux

= courseuser
File Edit View Bookmarks Go Tools Help

Fl € = > A~ @ Mome/courseuser

Directory Tree -

¢+ [l Videos

-/ athe sanlig Jgeand local mozilla  thumbna
E bin = b m— . o B — —-
- @ boat E N . O E =
¢ [l cdrom Home fOlderS shlig Templates videos  bash_histor _bash_logout  bashr
¢ E dev ¥

= [ home
k ﬂ'cuursem:f

a

Il
Il
)

1 E
¢ [ lost+Faund
* [ media
+ [ mat
* [ opt
* [ proc
¢ [ root
* [ run
¢ [l shin
* s
R
¢ [l tmp
* [ usr

12 itema

the filesystem "root™: /
Home directory: /nome/courseuser

Desklbop Documents Dewnloads

stoxclient- _Xauthority .xicreendave  xieition- Ziedsion-  2004-08-11-1 20014-08-11-1 2014-08-11-1 2014-08-11-1 2014-08-11-1
¢ seamless.pid r BITOIS errorsoold  B0259 1364k G0302_1304x GO211_1366x 60312 _136dx 1115 1366

664 _scrob..., &64_sorotb.... &64 scrob... 664 sorot.... 664 scrok.,..

Admrc profile sboxcllent-  whoxclient-  vboxclient

clipboard.pi  displavpid draganddro
d p.pid

Free ipae: 14,2 GB (Rotak: 27 9 GB) 4
A 3 B oty oiron h
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Florido Paganelli

Ex. A4.3: Customizing the desktop

Customization of the desktop: application shortcuts

R courseuser@Lubuntu-VirtualBox: =
File Edit Tab:z Help

1. Right click on the
filemanager icon

[H A Raaall e
= Remove "Application LNgnch Barg From Panel

[#] Creake Mew Pan

40 @3 B o T o1e5 O

2. Click on "Application Launch Bar” settings
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Ex. A4.3: Customizing the desktop

Customization of the desktop: application shortcuts

Shaneo
R

File Edit Tabs Helo
Application Launch Bar

Applications + Add Available Applicatiors
o Fite Manager PFOManFiM - m ACceLiaried

= Remave
Wb Browser E e i A SR G Ef

o ip ) Char&cter Map
s Dhaa oy Disks
L File Manager FCManFM
fiiy ‘Gakculator

2= Image Viewer

Egdt = bxberminal

Select and Add

O i 00 ) =N Wcoonenroue... e ) 83§ o 13 1052 O

Add LXTerminal to Launchbar
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Ex. A5.1: Installing software from repositories

» Scientist: Synaptic, search for libraries, packages

il _Lubuntuivm
shared

3 coebi Package installer

i Accessories v B Lubuntu Software Center
L Graphics v b Mebwork
@ Internet v @ Printers
@ ofice ¢ |l Software Updater
Ba Programming v | B8 Startup Disk Creator
BR sound & videa 5

¥ System Profiler and Benchmark Inskall, remove and upgrade software packages
:. B Task Manager

8 Time and Date

i Users and Groups
I Logout B uxterm

N i & Bl O] 18 xrerm ) B3 B ol tyoass )

|_D 2WELEM TOoDlS _
£+ Preferences

Huni
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Ex. A5.1: Installing software from repositories

» Adding software requires superuser privileges

» Authentication

Authenticationis required to run
the Synaptic Package Manager

Identity: | courseuser

Password: |

N

X Cancel . Y OK _

Kol (@ O] = )8 B Sty O
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Ex. A5.2: Installing software from repositories

) Synaptic Package Manager
File Edit Package Settings Help
c v
Reload Mark AllUpgrades  Apply Properties
| s Pockece Latest)
Amateur Radio (universe) ) oad 0.0.154¢
Communication (0 oad-data 0.0.15-1
e iaima e mblem e il bl mes = D ﬂad-data{ﬂmmﬂn l},{]_'l 5_1
| sections | IC)  oad-dbg 0.0.154¢
: No package is selected.
Status
Origin
Custom Filters

search Results

Architecture

o

45085 packages listed, 1158 installed, 0 broken. 0 to install/upgrade, 0 to remove

ltd [ | )%= SynapticPackage ... )8 B et 130
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Ex. A5.2: Installing software from repositories

E Synaptic Package Manager = 4 X
File Edit Package Settings Help
Cc (@ v (& Q
Reload Mark All Upgrades Apply Properties Search
_ s Package Installed Version LatestVersion Description
ascil (] oad 0.0.20-1 Real-time strategy gam
Hene of e [] oad-data 0.0.20-1 Real-time strategy gam
grany []  oad-data-common 0.0.20-1 Real-time strategy gam
glxgears ]  oad-dbg 0.0.20-1 Real-time strategy gam
gxigears (]  oinstall 2.10-2 cross-distribution pack
mandelbral O oinstd &3 Find Eabadib 102 cross-distribution pack
parcelite 0 oxFFFA - — [0.6.1-3 Open Free Fiasco Firmv
parcellite — search: | HIHD -]
screen Mo packad '
xhill Lookin: | Description and Name =~
5 Sections 1 ~ cancel [q Q,search f]
Staktus
Origin

Custom Filters

[ Search Resulks }.
Architecture

54924 packages listed, 2007 installed, 0 broken. 0 to install/fupgrade, 0 to remove

o Whd | K3 i)synapticPacka... L 4B F w2




Ex. A5.2: Installing software from repositories

E Synaptic Package Manager = 4+ =
File Edit Package Settings Help
c (@) v (& Q
Reload Mark All Upgrades Apply Properties Search
All S Package Installed Version LatestVersion  Description
T e— KRR
game of life
geany
glxgears
gxlgears
mandelbrot
parcelite
parcellite lightweight GTK+ clipboard manager
5'_:"_','3,“" Get screenshot | Get Changelog ) Visit Homepage
Sections Clipboard manager with Features such as:
* Save history of your last copied items
Staktus -
*Search through the history
Origin * Global hotkeys For most used Functions
. *Execute actions with clipboard items
Custom Filters || *Exclude specific items From history
[ Search Results
- (liplt was forked From Parcellite and adds many bugfixes and Features to the
Architecture project. For a Full list of changes see either the ChangelLog in the package

1 packages listed, 2007 installed, 0 broken. 0 to install/upgrade, 0 to remove

= 1=l rimiE 4 Synaptic Packa. .. i'ﬂﬁ =ﬁq=1ﬂi11-ﬂl
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Ex. A5.2: Installing software from repositories

E Synaptic Package Manager = 4+ =
File Edit Package Settings Help
c (@) v (& Q

Reload Mark All Upgrades Apply Properties Search
All S Package Installed Version LatestVersion  Description
Eh Unmark _ 1.4.2-1ubuntu1  lightweight GTE+ clipb
game of life Mark For Installation
geany Mark For Reinstallation
glxgears Mark for Upgrade
gxlgears Mark For Removal
mandelbrot Mark For Complete Removal
parcelite
parcellite lightweight GTK+ clipboard manager

5'_:"_',2,&" Get Screenshot || Get Changelog | Visit Homepage

Sections Clipboard manager with Features such as:
* Save history of your last copied items

=rlels *Search through the history
Origin * Global hotkeys For most used Functions
. *Execute actions with clipboard items
Custom Filters || *Exclude specific items From history
[ Search Results
- (liplt was forked From Parcellite and adds many bugfixes and Features to the
Architecture project. For a Full list of changes see either the ChangelLog in the package

1 packages listed, 2007 installed, 0 broken. 0 to installfupgrade, 0 to remove

= 1=l rimiE 4 Synaptic Packa. .. i'ﬂﬁ =ﬁq=1ﬂﬂ3-ﬂl
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Ex. A5.2: Installing software from repositories

&3 Synaptic Package Manager .
File Edit Package Settings Help

c © w-'|IEl

Q,

Reload Mark All Upgrades Apply Properties Search
All |5 Package Installed Version Latest Version Description
Fr— e T AR
game of life i Mark additional required changes?
gy The chosen action also affects other packages. The
glxgears Following changes are required in order to proceed.
gxlgears :
mandelbrot 'Tﬂ_ be installed
parcelite libxdo3
parcellite xdotool
sScreen
Sections
Status
Origin
Custom Filters  Cancel l Mark ||
Search Results ] .

Cliplt was forked From Parcellite and adds many bugfixes and features to the
Architecture project. For a Full list of changes see either the ChangelLog in the package

qgﬁ EE 1813 O
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Ex. A5.2: Installing software from repositories

E Synaptic Package Manager - 4 X
File Edit Package Settings Help
Cc (@ v ©) Q
Reload Mark All Upgrades Apply Properties Search
all Summary - + X
ascii ;
EE! 2 Apply the Following changes?
game of li This is your last opportunity to look through the list of marked changes before they are applied.
geany
glxgears » To be installed
gxlgears
mandelbro
parcelite
parcellite
screen
S Summary Show Details
3 new packages will be installed '
592 kB of extra space will be used
123 kB have to be downloaded
) Download package files only
Cus
Sea
' i i - e ol B el Apply all marked changes
| Architecture project. For a Full list of changes see either the ChangelLog in the package
1 packages listed, 2007 installed, 0 broken. 3 to install/fupgrade, 0 to remove; 592 kB will be used

Al (66T I @synapticracka... Wiy £ 18180




Using clipit

4] Synaptic Package Manager o (T
File Edit Package Settings Help
c (@ v ® Q
Reload  Mark AllUpgrades  Apply Properties Search
All 5 Package Installed Version Latest Version Description
asci clipit 1.4.2-1ubuntul  1.4.2-lubuntul  lightweight GTK+ clipbs
clipie.
game of life
geany
glxgears
gxlgears
mandelbrot
parcelite
[ Archive Manager
& Education v Character Map
b Graphics v :
@ Internet T o T TSN i board Manager
Office + [ File Manager PCManFM
#a Programming + B Galculator
A sound & Video + ] Image Viewer
Q system Tools , ©4 Leafpad
P Preferences . 4 NEdit "Nirvana Text Editor”
% vim
Run = Xpad
&2’ Logout =
1 packages listed, 2010 installed, 0 broken. 0 to installfupgrade, 0 to remove
(e ] | = Synaptic Packa. ..
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Using clipit

courseuser == o . | e
View Bookmarks Go Tools Help
> A @} /home/courseuser Ia'
- - oy --:t s .
_ B cut = ——
ger - = B Paste — A
Desktop Docum o ioand Go Public Templates CTK+ clipb
‘i @ Delete
ns
5 Select All
ts Videos &
Input Methods -
Insert Unicode Control Character v
is :
something!
fhomefcourseuser
Offline mode
* About
Q, manage history
idden) Free space: 17,9 GiBB (Tota e s

isted, 2010 installed, 0 broken. 0 to install/upgrade, 0 to remove
T | 0 s . |Synaptic Pack: T courseuser
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Ex. A6: Freezing the machine state
thanks to virtualization

« Have no time to finish the assignments?
No problem! You can freeze time by using
the property that a Von Neumann
Machine is a finite state machine.

» Close the machine window
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Ex. A6: Freezing the machine state
thanks to virtualization

* On the dialog that appears, click on

"Save the machine state” @
- Close Virtual Machi =l

? You want ta:

] B & save the machine state
@  send the shutdown signal

& 7 Power off the machine

* The machine is now hibernated. All your work is saved as
you could stop time.

@ All the RAM content is saved to disk.
» Start the machine again. What happens?

@ All the RAM is reloaded into memory and the machine is in the
same state as when we closed it.
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Ex. A7: Logout dialog: Shutdown

A6.1 Poweroff the machine.

Logout Lubuntu 14.04 session ?

i Accessories
b Graphics

% :;::rnet s | @Lock Screen
o 3

A switeh User

A% Sound & Video : | & Logout
2 System Tools

| X Cancel




Part B: Installing GNU/Linux
iIn a Virtual Machine
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Prerequisites

@ Your machine needs to have at least 4GB of RAM.
8GB RAM is recommended.

» You need at least 40GB of free harddisk space.

> On Apple computers you need to enable the mouse right click,
see https://support.apple.com/kb/PH187687locale=en_US

@ This step is not required in the lab. VirtualBox is already
installed:
Install Oracle VirtualBox for your operating system.
Download it from
http://www.virtualbox.org

@ |f you already have GNU/Linux installed, the open source version of
VirtualBox can be found in the distribution's repositories.
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Ex. Bl: Create a virtual machine

Goal: create a virtual machine to run Lubuntu Linux.

Use the following information:

VM Name MyLubuntuVM
Operating Linux

System Type

Version Ubuntu (32 bit)

memory (RAM) 1536 MB (that is, 1,5 Gigabytes)

The slides that follow will guide you through the process.
A more general and detailed tutorial can be found on
VirtualBox offcial documentation:
https://www.virtualbox.org/manual/chO1.html#gui-createvm
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Ex. Bl: Create a virtual machine

B1.1.0Open virtualbox m@ . Click on "New”

Note: following these slides will
: give you a good introduction. A
e more general and detailed
Ei il tutorial can be found on

tus machine, press the Mewbutton i the ma ool SR \ VirtualBox offcial
busr lncated a4 e top of the windoe. & Eal .

: documentation:

https://www.virtualbox.org/man

ual/chOl.html#gui-createvm

>

¥our can press the Il key G get instand help, or vist weewvrtuslbon, org for the ?

Ltk ey et el adrrd.

Creste & new virtual msching
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https://www.virtualbox.org/manual/ch01.html#gui-createvm
https://www.virtualbox.org/manual/ch01.html#gui-createvm

Ex. Bl: Create a virtual machine

Bl.2 Insert the following information when
asked:

U Creste Wirtual Machine

Mame and operating system

Please choose a desoriptive name fior te new virtual machine and select the
qpenfnpcrah'lgmt:rnl.rmnberd to mstal on it The name you dhocss will
be used throwghout VirtualBox to idenbfy thes madhine,

Blame:  PhyLubunbulTd

Type: | Linu

v |@
Version: | Ubuntu (32-bit} vi[CH

|ede Description| | pext | | Cancel
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Ex. Bl: Create a virtual machine

B1l.3 Set memory size.
Suggested: 1536 MB
(1.5GB as a multiple of 8)

e
K3 Creste Virual Mzchine

i
l‘ Memory size

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

The recommended memory size is 512 MB.

4 MBE 4096 ME




Ex. Bl: Create a virtual machine
creating a virtual disk

e Create a new virtual harddisk for the machine (step 4 Iin
https://www.virtualbox.org/manual/ch01.html#gui-createvm)
 When asked, choose
"Create a virtual hard drive now” and click "Create”
» Use the following parameters:

Disk Type VDI (VirtualBox Disk Image)
Storage on Dynamically allocated
physical hard drive

Name MyLubuntuLinux

Size 30,00 GB
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Ex. B1l: Create a virtual machine
creating a virtual disk

B1l.4 Create a new virtual harddisk for the machine,
click create as shown in the picture.

r
@,’ reate Virtual Maching
| s -

i Hard drive

TF yous wish you can add & virtual hard drive to the néw maching. You can
either create a néw hard drive file or select one from the kst or from another

IF yous meed & mone complex Shorage set-up you can skip this step and make
the changes to the maching settngs once the maching is created.

The recommended size of the hard drive is 8,00 GB.




Ex. Bl: Create a virtual machine

creating a virtual disk
B1.5. Select VDI as disk type

B1.6. Choose "Dynamically allocated” (saves disk space)

Hard drive file type Storage on physical hard drive

Please choose the type of file that you would Boe to use for the new virtual hard drive, If Please choose whether the néw virtual hard drive e should grow a5 it i used (dywnamically
ywdnmtmtdhme'tnﬂh other virtuslization software you can leave this setting allocated) or if it should be created at its maximum size (fooed sre).

A dynamically allocabed hard drive file will only use space on your physical hard drive as |
it fills up (up to a maximum fixed size), althowgh it will not shrink agan automatically when
space on it is freed.

) VMO (Virtual Machine Disk)
) VHD (Virtual Hard Disk) ' A fisted size hard drive fle may tabke longer 1o oreate on some systems but is often faster

1 HDD {Paralisls Hard Disk)
i) QED (QEMU enhanced disk)
i QLOW [QEMU Copy-On-Write)




Ex. Bl: Create a virtual machine
creating a virtual disk

B1l.7. Change the harddisk path to be:

C:\VirtualBox\MyLubuntuVM\MyLubuntuVM.vdi

6.8. Set the dISk size as shown in the picture and create

the disk:

Florido Paganelli MNXB01-2017 Tutorial 1a

Co e |

@ Create Virtual Hard Drive

File location and size

Please type the name of the new virtual haed drive fle inte the box balow or dick on the
folder kon to select a different folder to ceate the file in.

4,00 MB .00 TR

,
=
7/
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Ex. Bl: Create a virtual machine -
start it!

B1.9. Select and Start the virtual machine.
What happens? Discuss with the teacher.

(Hint: check slide 15)

I0E Senoewlnry Madber:  [Opteal Drive] Esply

Lanbuder; SATA
SATA Fort Qe Mylutriuvi. vl (Horal, 30,00 ]

i Ands

Hoat Drteer:  Wirdoows Dinggihond
Controder: DO ACST
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Ex. Bl: Create a virtual machine -
Missing boot device

T -

Plegss salact & virtusl optical disk fle or & physical optcal dhive
containing & disk 1o start your néw virtual maching from.

The dick should be surtable for starbng a compurter from and should
contain the operating system you wish to install on the virtual machne
if you want to do that now. The dek will be ejected from the virtual
drive sutomatically rext time you switch the virtual machine off, but
you can also do this vourself if needed using the Devices mer,

[Host Drive D | @

(st || concel |

Florido Paganelli MNXB01-2017 Tutorial 1a 58/127



Ex. Bl: Create a virtual machine -
Missing boot device

Plegns sadact & virtual ophical desk Heor s phiysical opbcal amee
containing & disk 1o start your néw virtual maching from.

Tiee disk shwould be suitable for starbng a computer from and should
contain the operating system you wish to install on the virtual machne
if you want to do that now. The disk will be ejected from the virtual
drirve sutomatically next time you swibch the virtual mackine off, but
you can also do this vourself if needed using the Devices mer,

Host Drive D’

i T——

:_?-i MyLubuntuVM [Running] - Oracle VM VirtualBox

TSR

File Machine View Input Devices Help
FATAL: No bootable medium found?! System halted.

Florido Paganelli
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Ex. Bl: Create a virtual machine -
stop it!

B1.10. Close the virtual machine by clicking the

close window (X) button. Choose
power off the machine and then OK when asked.

"y -..-__.,-..-._ = = T
[Faused] - Oracke ¥M VirtualBa et |l

= 2 [w] dcen crm

OBS! : Only use this method if the machine has no operating system
installed. This method may cause errors on the virtual machine disk.

Florido Paganelli
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The operating system

* |s a collection of programs running in your computer all
the time it is turned on.

» Orchestrates the interaction between all components of
a computer.

» Usually allows the machine to run multiple programs at
the same time (multitasking).

» |t is usually installed on a long-term storage memory ,
typically an HardDisk or a ROM (for example in mobile
phones), but can be on a CD, a USB pen...

*» The kind of operating system we will see in this course is
generally meant to bring the machine “closer” to the user
- not only allows the machine to operate, but also the
user to operate the machine.

Florido Paganelli MNXB01-2017 Tutorial 1a 61/127



Examples of operating systems

> Microsoft Windows BR Windows

> Mac OS X =

e UNIX :.'fi_,ﬂ_g UNIx®

+ GNU/Linux Haco2? -

. Android N

a Symblan anNd>0I1D

, NGNU/Linux &

e A

ubuntu redicat CentOS openSUSE ﬂ!]'Ch
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Florido Paganelli

Basics of operating systems

¥ . Kernel: a program more important
*:‘ than the others. It's a software that is
the core of an operating system.

. ° Drivers or Modules: set of programs
2 that allow the kernel to interact directly
with the hardware

- User interfaces: set of programs

2
Q\ﬂ: allowing the users to communicate
with the computer and use software.
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GNU/Linux or Linux

> One of the full community based accessible
operating system, based on UNIX (proprietary)

» GNU (GNU's not Unix!) project: community
that wrote many of the drivers, basic tools
and user interfaces.

Founder Richard Stallman (father of Free
Software)

» Linux: the operating system whose kernel
was developed by Linus Torvalds

WGNU/ L lnux <<-- Tux the penguin,

Powereds the GNU/Linux mascotte
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Linux, why we're using It

@ Popular free (as in free beer) alternative to many proprietary operating
systems

» Free access (as free software) to source code: anybody has right to
@ Run the programs
@ Read and modify the programs
@ Redistribute modifications to friends
@ Propose changes to the community for everybody to benefit

@ Components developed by many universities (e.g. MIT) on a free-for-all
knowledge basis

@ Accessible libraries to build software upon
@ most of scientific software is written on it

@ After 20 years, it still "scales” better than others on cheap hardware -
used for intensive computation

@ Many universities install it on workstations, clusters, servers...

@ Huge community based effort to keep it up to date and to keep it
accessible for everybody
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What is a Linux Distribution
What are Software repositories

» A selection of software that runs on top of a GNU/Linux
operating system. This includes:

@ |nstallation tools (to install the operating system in a computer)

@ Software installation programs
(to add new software to a computer)

@ Configuration and management software
@ Graphical interfaces

@ Office programs alternatives

@ Development tools

@ Communication software

Package Repositories ~

@ Scientific software
@ Videogames

» Bound to a place on the internet where such software is
available, often called software packages repository or in
short repository. v
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Popular Linux distributions

© @

» Debian, community based gehian ubuntu

e Ubuntu, Kubuntu, Lubuntu based on Debian, commercially
maintained by Canonical :

@ Derivatives: Linux Mint ...

» Arch Linux: community based ﬁrﬁﬁﬂ

» RedHat: first commercial open source Linux

@ Derivatives: Mandrake Linux,

", i,

» CentOS, community based _ - ﬁ?}J
I\._n'\..:l l.[: b I"-.L-_-j"':I

» Scientific Linux, developed at CERN rediat CEMOS oot

» Novell SUSE: commercial Linux

@ OpenSuUSE: community based SuSE ﬁ

» Lots more: http://distrowatch.com/
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Lubuntu: the one we will use

« Best user community effort backed up by
the Canonical company, although with
lots of criticism by other communities

> Probably the easiest for you to try at
home

« L stands for lightweight, that means that

we doesn't require a computer
with very powerful hardware. q
4

Florido Paganelli MNXB01-2017 Tutorial 1a 68/127




Linux installation: basic concepts

* The operating system usually comes in
a DVD image, that one can put on a
DVD or on a USB pen. The image
contains also an installer software.

-

)
~

*» The operating system is usually @
installed on a hard disk.

» Popular operating systems like Windows

i ~ and OSX do not like to share the

hard disk with other systems: this

W poses installation problems.

@ The Linux community has found many

i solutions to this limitation, in order for Linux to
be installed together with other systems.

Restricted area

Mac O5 X
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Requires to be administrator

.
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Linux installation: three strategies

1 Single operating system: Linux deletes everything on the disk
and it becomes the one and only operating system for that
computer

e Costraint: user must own the computer (administrator)

3 Dual boot: Linux shares the disk with other operating systems.
Requires an alternative boot loader (e.g. GRUB2), a small program
that is loaded BEFORE any other installed system. This program
must be installed at the beginning of the disk.

e Constraint: user must own the computer (administrator)



Today's tutorial continued

Download of Lubuntu Linux
nstallation of Lubuntu Linux

nstalling software from repositories

Reboot

» Software update

» Customizing the work environment

» Repositories and other installation methods
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Download Lubuntu LTS*

p OBS: Since the network might be too slow in the lab, ask

i E‘E the teacher for a USB stick containing the installation CD-
ROM ISO image.

a)Go to
http://lubuntu.me/downloads

b) Look for "Version 16.04.3 LTS”
c) Right-click on the link "Desktop 32bit” Desktop 32-bit B
d)choose "save link as...”

e)Select a folder where there is enough space, like C:\vVirtualBox\

f) Remember the above folder! We will use it in the next step.

Direct link:
http://cdimage.ubuntu.com/lubuntu/releases/16.04/release/lubuntu-16.04.3-desktop-i386.iso

* LTS stands for Long Term Support. Means the
system is ensured to be stable (no crash/malfunction) while
using it, and software updates are provided for some Long Time.
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Ex. B2: Install Lubuntu in MyLubuntuVM

Select the virtual machine and open
settings.
==

| File Machine Help

r“} .-r"*;, ';‘
i £ o i’ e
Mew  Settings Dscard  Start

@ LubuntuVM (20150930, ) = General
Ak

Tlame Myl
| Operating System:  Ubuntu [32-bit)

Cerl+5
ne... Crie 0 MyLubuntuVM

iR
Cerl+Ll

Ctri+P

F  Show Log..
7 Eelredh

[ Show in Explorer
Create Shortout on Desldop

Sort

e Hebwork
Display the virtual machine settings window
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.1 Add the ISO file just downloaded to
MyLubuntuVM

o Gene Storage
A sren | s B —
: & Controler: IDE Gotcal rve: |IDE Secondary Master =10} -
mopo (@ Oememmopcaveie- (D
Audis B ettt Ty Sugmba-18 /M.1- desking- 336 s
o wibury-14.58 1 - deskbop- (386 e
Hrtwerk Locabar:
g Alrsered dae = £ Femcwe sk From Virbusd Derve
Senial Porty -
& v
(B Shared Fokders
] user imerdace
Bd
[ ][ comen |[ meo |
bkt Drretrt Wienbow DvectSourd
Controler;  [EH ACY
= Metwork



Ex. B2: Install Lubuntu in MyLubuntuVM

B2.2 Go to the folder where you saved the

file (3) at slide 58 and select the ISO file

downloaded (4)[E=== | Wl
(filename ses—— e
mlght be i Favortes £ hame : Date modified Type
di'ﬁ:e rent from = ¥ - - NLd 2015-10-28 16:27 IS0 File
the picture) |

L YirntualBox Viis

~a Libranies
< Decurments
.J" Music
@ Mew Library
k= Pictures

E Videos

ia Homegroup

File name: Iubuntu-14.04.3-desktop-1386.150 - Al wartual optical disk files (*.dr "]

| open ||| cance |
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Ex. B2: Install Lubuntu in MyLubuntuVM
B2.3 Accept the configuration changes (5)

(3 MyLubuntuVM - Settings =)
B Genenal Storage
System Storage Tree - Attributes - ‘
Display @ Controller: IDE Optical Drive: |IDE Secondary Master v | (3)
S [7] wve cODVD

| Storage @ Controler: SATA tnformation
B Audio MyLubunbVM, v Tipel eoc

Size: 716,00 MB
@y Network Location: C:\¥irtualBox jubuntu-14.04.3-de...
Attached to: -

@ Serial Ports :
& use

Shared Folders ‘
1= p—— | |

28

&>
D]
(5) o J(fom ][ s 1




Ex. B2: Install Lubuntu in MyLubuntuVM
- start it!

B2.3 Select and Start the virtual machine.

2] system
Base Mewory: 72 MB
Boct Order: Flippy, Opseal, Hard Dk

I0E Senoewlnry Madber:  [Opteal Drive] Esply

Controler; SATA
T Port &
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.4 Select English as installation language,
press F3 and change keyboard to Swedish*.

If you're using your own laptop and has a keyboard in some

other language, choose that Ianguage'
]'-' Labort VM [Famring] - e T Ve s .

Amharic
Aranic

RSt Lamu
E&RAPYCEARA
ELAFAPCEA
Bergall
Tibgtan
Bosanskl
Catald
Cesting
Darsk
beutsch
bizongkha

Eestl

Euskara

Al g
Suomi
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Frangals
Gaellge
Galego
Gu jaratl
L1l ¥
HErEL
Hrvatskl
H:_|3,-J:|r~

Eahasa Indonesia

Islenska
Ttallsnm
B kR

Jehnyna

Br=diy
Kurdl

Lan
Listuwigkal

Latvizkl

_Langunge

HBKe a0 EN

LT TETEN ]

Harathi

Burmege

Nepali

Hederlands

Norsk bokmal
NOrSE ngnorsk

Pur jabd (Gursukhl)
Polskl

Poriugués do Brasil
Poriugués

Roménd

PyeEkmi
Samegillid

" e
Slovencina
Slovenscina

Shgip

CPRCEM

Suenska

Taemkl
o eraKa
Thal

Tagalog
Turkge
Uyghur
YEPaiHCbE
Tidng Vit
S
ol o

& | HOGER: CRT)

24 Lubustulid [Ru-r-lgi

Oraele W Virtual Boo

KEyman

| =i

ffghani
Albanlan
I1I'I'."1q3'j_l:
Aranlc
Armenian
Azturlan
Austrla
Azerbal jani
Banbara
Belarusian
Belgian
Bangali
Bosnla
Brazil
Bulgarian
Burmese
Cameroon
Canada
Catalan
Chimese
Congo

Croatian
Czach
Danish
Dhivehl
Dutch
[worak
Dxangkha
Esperanto
Estonjian
Faroes
Filipino
Finnish
Franch Kurdizh
Georglan Kurguz
GErman Lao

Ghana Latin Amer,
Gresk Latwian
Guines Lithuanian
Gujaratl Hacedonian
Girrmigkhl Halayalam

Hungarian
Icelandic
Indlan
Iragi
Irish
Italian
Japanese
Kannada
Eazakh
Kenua
Khimer
Korean

Haori
Hongolian
Hontenegrin
HOroCCo
nepall
Higerlia
Horeigian
Fakistan
Persian
Follsh
Poriuguese
H‘:Il'l'.al'l'..ﬂl'l
Russian
Zaani (Fin.)
Saanl (Hor.)
Spani (Swe.)
zarbian
Sinhala
=1lovek
Slovenian
Zputh ffrica

B e
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Zwizs Ger
Syria
Talwanese
Ta ik
Tamil
Tanzania
Telugu
Thal
Tswana
Turkish
Turkish (F)
Turknen
13

LESA

USA Intl.
erainian
Uzbek
Vietnam

=0

& HOEER ETL
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.5 Select Install Lubuntu and press enter.

. LubuntuVM [Running] - Oracle VM VirtualBox T o eI

Lubuntu®

L TS

Florido Paganelli
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.6 Click on continue twice

Preparing to install Lubuntu

Fer bast reaua, plena easers Ehst Lhh compl o

v b il B 0§ ety il OF

w' i OaARedled 05 e MEei e

Eraed il LprsdiFd wied oril g

ek sl iha phie gt el ik @

@@ oad @ejoomon §

Vit M1 e o b, WL g e b s o

Lubamnig wem Bhird-par Uy ncdwrane Lo iy Flach, P and olber mvedia, s 15wt with womar g aphion and willi Bai dweiad v Somar o Hii
pol Tk # e g et iy, T naf e B LT E 6 b ara s Dl e bt o b choeDiamaien b,

ez o ] P 1 gt e B e s e

ez
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.7 Choose installation type "Erase disk and install ubuntu”
and click "Install Now”.
Click "continue” on the "Write changes to disk?” dialog.

B2.8 Select the Stockholm timezone
B2.9 Select the Swedish Keyboard*

e R

LR Ry

T D (] oo l
s eyl
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.10 Insert computer name and
username/password as in the picture:

aLIL)
Who are you?
YOUr NAMe: | Courseuser w
Your cumputer's name:  Lubuntu-VirtualBox W
The name it uses when it talks to other compaters
Pick a username: COUrseuser e
Choose a password: 19898888008 e ssword
. . coursepassword
Confirm your password: 1990000000000
Loginautematically
© Require my password to login
Encrypt my home Folder |
£ Back Continue
2 F B B B B PR
- L}
B e w0 @ (e mocser crm
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Disclaimer

- NEVER use such a simple password
such as coursepassword in a machine

you install.

+ Read this recommendation for good
passwords:

http://www.hep.lu.se/staff/paganelli/doku.php/variousnotes#passwords

+ Read this about how easy is to
crack(discover) weak linux passwords:

https://null-byte.wonderhowto.com/how-to/hack-like-pro-crack-user-passwords-linux-system-0147164/

@ Fun: you can try the above at home and watch it cracking courseuser's password.
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.11 Let's wait for installation to complete!

Welcome to Lubuntu 14.04

lubunbu®

After clicking "Restart Now”, you may need to press Enter
to tell the installer it can eject the virtual CD ROM. |

il () P L | 5 8 o o
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Ex. B2 summary: Install Lubuntu in
MyLubuntuVM

» Start the virtual machine with the Start button with the arrow.
» At the lubuntu prompt:
 Choose "English”
» Press F3. Select the Swedish keyboard.
» Select "Install lubuntu”
» Follow the on-screen instructions. When prompted, insert the
Informations/choices in the following table:

Installation dialog Click continue button twice

Installation type dialog Select "Erase disk and
install ubuntu” and click
continue

User name courseuser

Computer name Lubuntu-VirtualBox

User name courseuser

password coursepassword (insert
twice)
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How does it work?
The computing cycle

/

\

CPU

Read Instruction
from RAM
and execute
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|
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N

\_

Input/Output

Send/receive
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|

<
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How does it work?
The computing cycle

/

CPU

Read Instruction
from RAM
and execute
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How does it work?
The computing cycle

/
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How does it work?
The computing cycle

/
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CPU
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from RAM
and execute

e
|

4 A

RAM

Stores Information

-_J
|

-

\_

Input/Output

Send/receive
to/from devices

~N

/

|

<

Florido Paganelli

MNXB01-2017

arconnecti ( 3 )

Tutorial 1a

)

90/127



How does it work?
The computing cycle

The execution cycle and the clock

1) clock ticks

2) CPU reads content of RAM(instructions) into registries and
executes

3) Execution might dispatch information over the bus

4) Wait for next clock cycle

The execution is always serial, but gives us a feeling of parallel

tasks because of speed.

It might require more than one clock cycle to execute an

Instruction.
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But... How does it start?

» When a computer is turned on, the first thing it
does is to boot

» Boot, or the bootstrap sequence, is a set of
operations done in order to start the the computing

cycle as described before.

» A small program is copied into the RAM as soon as
the computer starts, and this is executed by the
machine.

» This program is usually stored in a long term
memory chip and is called BIOS
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But... how does It start?!?

BIOS: Basic Input/Output System
to bootstrap the computer

a

\_

CPU

Read Instruction
from RAM
and execute

~

%

a

~

RAM

Keep information

/

\

Input/Output

Send/receive
to/from devices

~

%

<
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But... how does It start?!?

BIOS: Basic Input/Output System
to bootstrap the computer

0. The BIOS loads a small program (a set of intructions and the
data needed) into the RAM.

When the clock starts, the CPU will start executing as
explained.
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Ex. B2: Install Lubuntu in MyLubuntuVM

B2.12 If installation completed Restart
Now! —

If the system looks
stuck, press Enter:
the installer is
asking if you

want to eject the
(virtual) CD-ROM,
but sometimes : G :
It IS nOt pOSSIbIe - Installation is complete, You need to restart the computer in order to use the
to see such e

message!

The system

cannot detect

that this

Is a virtual machine.

dood i@l @ snoemon
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Typical issues

» Screen is messed up.
Solution: Enable 3D acceleration in the
VM settings.
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CLI installation methods

» CLI (Command Line Interface)

You'll see a short example tomorrow. But
here's a list of common commands:

Search for a package:
apt-cache search <something>

Install a package:
sudo apt-get install <packagename>

Remove a package:
sudo apt-get remove <packagename>

Update package list:
sudo apt-get update

Software update:
sudo apt-get upgrade
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Ex. B3: Installing the virtual machine
graphical environment

» Did you notice how small is the screen? This is because
video drivers for the virtual video card are missing.

*» Lubuntu is aware it is running in a virtual machine, but
needs to know how to access the virtual
hardware.

» We will install the so-called guest additions

* There is a problem: these are not compatible with
Lubuntu graphical stack. We will have to uninstall the
existing graphical stack.

» We will use the command line.
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Ex. B3: Installing the virtual machine
graphical environment

@ Switch to a text terminal by pressing Right Ctrl + F1
(in a real machine is Ctrl + Alt + F1)

@ Login with username courseuser and password coursepassword

@ Run the following commands to achieve the mentioned effect:

@ Replace the existing graphical stack with the generic software stack:
sudo apt-get install xserver-xorg

@ |nstall Virtualbox open source drivers. This will compile the drivers for you
for every version of the kernel that is installed.
sudo apt-get install virtualbox-guest-utils virtualbox-guest-
x11 virtualbox-guest-dkms

@ Reboot the machine via command line
sudo reboot

@ After reboot, test that the machine screen resizes every time you resize
the machine window.
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Ex. B3: Software update

GDebi Package Installer
Efl Lubuntu Software Center
if Accessories v ked Network

b Graphics v rE'l Printers

@ Internet v =Updater
B oOffice v B8 Sta rtup S Ru e S <how and install available updates
I3 Sound & Video + [ synaptic Package Manager
¥ System Profiler and Benchmark
ﬂn.tmwﬂ.%_u—_ﬁ &

& Task Manager
3 Time and Date

i Preferences v

i) & Users and Groups
2’ Logout B uxTerm
Kol o @3 O W) @ xterm O 8 @ &ty O
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Ex B3: Software update

141} Software Updater

i | Updated software is available For this
=l computer. Do you want to install it now?

¥ Details of updates

Software Updater Install Download
Security updates 65,8 MB

E B ridgin Internet Messenger 3,3 MB

[ Linux Kernel Headers for development 799 kB

> @ Lubuntu base 61,7 MB

Other updates 2,3MB

L [ software & Updates 1,2 MB

» [ QD Lubuntu base 1,1 MB

Jf 0 8 o tyoasaz O

» Technical description

wF 68,2 MB will be downloaded.

settings... Remind Me Later | |  InstallNow |
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Ex. B4: Software Repositories

If Accessories
K Graphics

& interniet

@ office

ER cound & Videa
2 System Tools
" Preferences

Fun

L' Logout

Mol @O

0] additional Drivers

B Blustooth Manager

B Customize Look and Feel

= Default applications For LXSession
M eskiop Preferences

i Disks

v | == Input Method

= Keyboard and Mouse
it Keyboard Input Methods

+ B Language Support
. Light Locker Settings

D) Monitor Settings

" E Metwork Connections

Y Openbox Configuration Manager

What were repositories? Click here for the slide about repositories
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Ex. B4: Software Repositories

1% Software & Updates

Ubuntu Software | Other Software  Updates Authentication additienal Drivers

Downlosdable From the Internet
Cananical-supporbed free and open-source software (main)
Community-malntained free and open-source software [universe)
B3 Proprietary drivers for devices (restricted)
Software restricted by copyright or legal issues [multiverse)

B source code

Downiload Fram: Carver For Sweden

Installable from CD-ROM/DVD

X Close

N Bl =3 | )¢ Software & Updates | df) B3 B oSt 14as
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Ex. B4: Software Repositories

1% Software & Updates
Ubuntu Software  Other Software  Updates Authentication aAdditional Drivers

cdrom:[Lubuntw 14.04.1 LTS _Trusty Tahr_ - Release (386 (201407 22.2]]f tru

Canonlcal Partners
" Software packaged by Canenical For their partners

Canonlcal Partners (Source Code)
Software packaged by Canonical for their parbners

= Independent
Prawided by third-party software developers

] Independent (Source Code)
Pravided by third-party software developers

Add Valume..,

Revert X Close

) B3 B ety 1aus B

E
g
(
|
F

Tick "Canonical Partners”. You might need to enter the password.
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Ex. B4: Software Repositories

Ubunbu Software | Other Software | Updates Authentication aAdditional Drivers

cdrom:[Lubuntu 14.04,1 LTS _Trusty Tahr_ - Release 386 (20140722.2)]/ tru
. Canonical Partners
software packaged by Canonical For their partners

The information about available software is out-aof-date

Ta install software and updates From newly added or changed sowrces, vou have
to reload the information about available software.

You need 3 Warking inbernet connection bo continue,

C Reload | » Close

Add valume...

Reverk X Close

B i 0 ) I 8 software 8 Updues

) B3 B oty 1448 O
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Ex. B4: Software Repositories

cdrom:[Lubuntu 14.04.1 LTS Trusty Tahr_ - Release 386 (20140722.2]1 tru

Canonical Partners

Lo

Canl 11} Updating cache

|
Indl Updating cache
) :

Ind} Loading software list

X Cancel

Bl a0 Es T mT I & software & updates | df) B3 B oSt 146
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Ex. B5: Logout dialog: Reboot

B5.1 Reboot the machine.

Logout Lubuntu 14.04 session ?

| © shutdown

i Accessories ' B switch User
b Graphics *

& Internet s | @Lock Screen
B office

A% Sound & Video : | & Logout
2 System Tools

| X Cancel




Advanced installation methods

Compile and install your own software.

- Compile: You will see this during the
course.

- Install: copy files somewhere

- |t does not require administrative
privileges, so you can do everywhere!
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Homework

New to GNU/Linux? Install you own linux!
Read about the different installation strategies
(slides 67-68, 117-118).

Install your own GNU/Linux. You can either use virtualbox or a physical machine
but make sure you read the dangers of the different installation
strategies or you risk of breaking your computer!

1. Use the machine name distributionname-yourname Where
l.distributionname is the Linux distribution you have installed
2. yourname is your first name.

2.0pen a terminal, make the terminal window big and type the following
commands:
1. uname -a (and press enter)
2.4d (and press enter)
3. pwd (and press enter)

3. Take a screenshot of the whole screen including your windows/linux/macos
desktop that runs virtualbox

4. Post the screenshot as your assigment result and describe in few words what
you did.
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Homework - Alternative for those who already
have linux installed

Already have GNU/Linux? Make your Linux MNXBO1-ready!
If you already know how to install linux or you cannot use a virtual machine (for example because
your laptop doesn't meet the Hardware Requirements) make your machine MNXBO1-ready.
1)Install the following software:
build-essential geany geany-plugins git gitg htop kile nedit openssl root-system
screen subversion texlive texlive-base texlive-full tig wget meld vim

build-essential is a collection of developer tools, in other distributions the software needed is
called in a different way. It includes:

libc6-dev libc-dev gcc g++ make dpkg-dev

2)Install the grid software:
1)add nordugrid repositories for your distro from
http://download.nordugrid.org/repos-15.03.html

2)Install:
nordugrid-arc-client nordugrid-arc-doc ca-policy-igtf* ca-incommon-igtf-server-ca

3)When done, send a text file containing the installed packages in your machine. How this is done
depends on the distribution you installed, for lubuntu is
dpkg -1 > packagelist.txt

4) Send the output of the commands
uname -a

id
pwd
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Linux installation: three strategies

1 Single operating system: Linux
deletes everything on the disk and it
becomes the one and only operating
system for that computer

» Difficulty: easy

» Costraint: user must own the computer
(administrator)

> Pros:

» Performance: Linux can take all the resources
available on the machine

» Cons:
» The machine can only run Linux programs.
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Method 1 prerequisites

1.1. Make sure you are using an hard disk that you can
completely wipe. No data but Lubuntu will be left on the
disk after installation!! You will lose everything!

1.2. Download the Lubuntu ISO as seen in the tutorial.

1.3. Burn the ISO on a CD/DVD or on a USB stick. There are
several ways to do this, search Ubuntu mainpage or the internet

to find how. Start here:
http://www.ubuntu.com/download/desktop/install-ubuntu-desktop

1.4. Boot the machine from the ISO. Usually it is enough to insert
the burned CD or the USB pen and start the machine.

1.4. Install Linux as we've seen in the course. Remember,
everything on the hard disk will be removed!!
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Linux installation: three strategies

2 Virtual Machine: Run Linux in a virtual machine
where it is the one and only system. The virtual
machine is run on an hypervisor that is running in

the existing OS.
s Difficulty: Medium

» Constraint: User must be able to install software, i.e.
VirtualBox hypervisor

*» Pros:

» The machine can run program s for the existing OS and
linux, at the same time

» Cons:

» No need to touch the existing OS boot: all is taken care
by the Virtualization Hypervisor

» Performance loss due to virtualized hardware.
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Method 2 prerequisite:
Download and install Virtualbox

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

» 1.1. Download
VirtualBox <some version> for Windows
hosts

« 1.2. double click on the Virtualbox file just
downloaded and follow the installation
procedure on screen.

« 1.3. install linux as seen during the tutorial.
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Linux installation: three strategies

3 Dual boot: Linux shares the disk with other operating
systems.
Requires an alternative boot loader (e.g. GRUB2), a small
program that is loaded BEFORE any other installed system.
This program must be installed at the beginning of the disk.

» Difficulty: Hard
@ Constraint: user must own the computer (administrator)

@ Pros:

@ Performance: Linux can take all the resources available on the machine

@ The machine can run programs for windows and linux, at the cost of a
reboot

@ Cons:

@ Rewriting the initial part of the disk usually prevents windows to boot
properly. One needs to be very aware of what he is doing.

@ Only one operating system can control the machine at time: requires
reboot to switch from one operating system to the other.
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Method 3 prerequisites

DISCLAIMER: USE THIS METHOD ONLY IF YOU UNDERSTAND WHAT YOU'RE DOING. YOU RISK
DESTROYING YOUR EXISTING DATA.

1.1. Download the Lubuntu ISO as seen in the tutorial.

1.2. Burn the ISO on a CD/DVD or on a USB stick. There are several ways to do this, search Ubuntu mainpage
or the internet to find how. Start here:
http://www.ubuntu.com/download/desktop/install-ubuntu-desktop

1.3. Make space on the harddisk to fit linux. You usally need at least 40GB. To do that on windows, read about
it here:
http://technet.microsoft.com/en-us/magazine/gg309169.aspx

1.4. Decide how to install linux: using GRUB, using Windows bootloader... and follow the procedures. More
information here:
https://help.ubuntu.com/community/WindowsDualBoot

1.4.a Legacy BIOS: For Windows up to Windows 7, | suggest to use windows boot loader and a tool called
EasyBCD. A guide here:
http://askubuntu.com/questions/325402/booting-win7-12-04-what-do-i-need-for-easybcd

1.4.b UEFI BIOS: If you have Windows 8 or 10, those support a new booting method called UEFI. This is a
very annoying technology and setup is more complicated.

Read this: https://help.ubuntu.com/community/UEFIBooting

Follow the instructions here:http://www.everydaylinuxuser.com/2015/11/how-to-install-ubuntu-linux-
alongside.html

1.5. Install linux as described in the course, but targetting the correct partition/disk you made space for on the
disk. Do not choose "erase entire disk” when prompted.
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Linux Installation:
Recommendations

During this course we will use method 2 (Virtual
Machine), as it is supposed to work on every
platform.

Methods 1 and 3 are only recommended to those
who want to learn about the boot process or plan
to use Linux for intense computation, or simply to
switch to Linux as their main operating system
(It's fun! :D).
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Exercise: Install the geany editor

» Use synaptic

Find the geany text editor and install it.

Test that it works by finding it in the applications
menu.

Remove the geany package (hint: search for it in
synaptic and untick the checkbox!)

» Test that is removed: the icon should not be anymore
In the menu.

» What happen if you remove it while you're using it?
Discuss with the teacher.
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@ Lubuntu installation official documentation
https://help.ubuntu.com/community/Lubuntu/InstallingLubuntu

@ Lubuntu official documentation / How Tos
https://help.ubuntu.com/community/Lubuntu/Documentation

@ Virtualbox
https://www.virtualbox.org/

@ Lubuntu Desktop
@ GNU, https://www.gnu.org/home.en.htmi
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Backup slides
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Ex. 13: Other installation methods
» Normal user: Lubuntu Software Center

i GDebi Package Installer

'-i"'_ Luuntuy Solftware Center

il Accessories v Hebwork
I Graphies o il Printers

(& Internet P n Software Updater

@ office v & startup Disk Creator

ER sound & Videsa v [ synaptic Package Manager
|:EH:.:' tem Tools W System Profiler and Benchmark

. B Task Manager
T Time and Date
& Users and Groups
L' Logout B uxTerm

KAl B 1@ e

€F Prefersnces

Rumn

i) @3 8 ooty 13m0 O
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Ex. 13: Other installation methods

+ Installing Geany editor

4] Lubuntu Software Center -+ x
“fJ. IDE @& E

a Searching in All Show at least 20 results =

Codexblocks ide
Configurable and extensible IDE

Drracket
IDE for Racket

Ecare pde
Ecere IDE

Eric python ide
Full Featured Python IDE

Faustbworks
IDE For Faust dsp programming language

m u""_l 30 i.:'q

=y GEamy

& fast and Bghbweight IDE using GTK2

- Lazarus [1.0.10)
Lazarus IDE (1.0.10)

.r:_EFL Mcu 8051 ide
F.E_ Graphical IDE For MCS-51 based microcontrollers

Selected package "gearny’ i Information [ Add to the Apps Basket

WESE T N uubuntu Softwar... @ [Software Updater] e
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Ex. 13: Other installation methods

+ Installing Geany editor

-4 X

Lubunty Software Center

'
£ s GetSoftware (E)installed Software  [g] Apps Basket (1) i} a LLF

K ops Basker
Package Te Download  Tolnstall Version
Geany 1o7ok 2603k 1.23.9+dfsg

geam-commen [requested by geany) 2 709k Ta0zk  1.231sdfsg-

1 package marked, 3 779k to download, 5805 k to install

WEEC DI bt sotwar... @ [software Updater]
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Ex. 13: Other installation

+ Installing Geany editor

methods

Lubunkty Software Cenber

-+
£ s GetSoftware (E)installed Software  [g] Apps Basket (1)
K ops Basker
Package Te Download  Tolnstall Version
Geany 1o7ok 2603k 1.23.9+dfsg

geam-commen [requested by geany) 2 709k Ta0zk  1.231sdfsg-

| 2 Authentication

Identiny:  courseuser

1 package marked, 3 779k to download, 5805 k to install

Kol WSS O =M bt softwar... i [software Updater]
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[ | Toinstall or remove software, you need to authenticate.
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Snapshots in the custom VM

@ A snapshot is the state of the virtual machine in a defined point in time.
(See slide about states)

@ Snapshots can be created, activated, or deleted by using the higlighted
button

@ Once a snapshot is set as starting point, the machine execution will start

from that point.

@ Try to save the current state by pressing the create snapshot button!

@ For various technical reasons, the best is to snapshot when the VM is
shutdown.

| Eile Machine Help

{:}ﬁ@f D petais ([ soperois (3)] |

MNew Settings Start Discard

=] E Bazic install (2014-08-07 16:24:12)
= @ Software update 20041024 (11 days age)
= & With ubuntu own guest additions (10 days age)
=53 Software Update 20141104 {1 hour age)
=l @ Installed geany and g+ = (6 seconds ago)

™ Current State
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Snapshots in the custom VM

» Using the buttons, one can move the machine back and

forth in time.
» Let's try to restore a state!

» Select a snapshot

Il Eile  Machine Help

:{:}{:}E&v

MNew Settings Start Discard

| o@e e

S petois (@ sopeo (3] ||

=) E Bazic inztall (2014-08-07 16:24:12)

= @ Software update 20041024 (11 days age)
= & With ubuntu own guest additions (10 days age)
S8 °F Software Update 20141104 {1 hour ago)
=l @ Installed geany and g+ = (51 seconds ago)
@ Current State
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