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Free Software & Open Source

'Free Software' term author - Richard
Stallman

'Open Source' term author - Eric Raymond

'Open Source Definition' (OSD) - Bruce
Perens

Richard Stallman £ Free Software FI#E:EE
i R[EZH Open Source iE{E A 57 5RENX
Free Software

- Free Lt Open Source &4 5E BERIE

- Free Software B]fR%& OSS VBRI ES
B HEREEAY]
8% (Freedom to Use, Copy, Modify and
Distribute (UCMD))

—

AER-ERH, 8%, 8%, B
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* Freedom to use, copy, modify and distribute
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Copyleft vs. Copynght

e Copyright
R T o) @ g w_ sﬂ"“
o Copyleft .q@ux.'
- RREEER
(REEEEAT A | TR B (=
BARESUS AEALMERU. C. M. D

From Martin Fink, "The Business and Economics of Linux and Open Source", Prentice Hall PTR

Lawrence Liang

What is copyright? What is copyleft? @ VS ©
How can we share culture in a world where everything has a license?

Scientists, writers, designers, artists, musicians and others are increasingly inter In making their

available in 'the public domain'. This booklet is an overview of the ways in which this has been done and a
guide to the growing area of Open Content Licenses through which people design and safeguard access to
their work.

http://www.gnu.org/copyleft/copyleft.html

(\\ http://pzwart.wdka.hro.nl/mdr/research/lliang/open_content_guide
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Some Open Source Licenses

. Copyleft or not ?

Apache Software License - No
- BSD License — No
— GNU General Public License (GPL) - Yes
— GNU Lesser General Public License (LGPL) — Yes
— IBM Public License — Yes
— Mozilla Public License (MPL) — Yes
— MIT License — No
— Python License — No
— Qt Public License (QPL) — Yes

\ \\ From Martin Fink, "The Business and Economics of Linux and Open Source", Prentice Hall PTR

11
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Unix History

e Multics — MIT, GE
e Bell Labs, AT&T, early 1970's

— Unix, C Programming Language
— Ken Tompson . Dennis Ritchie
- EE#ME

- FIERIAEER - ( RERIENH#E).

- KE@%L%%Eﬁ%ﬁE%Bﬁfﬁﬁ FTENiEARE—(EEBRY,

BEEBMEME R,
- (EfRIARTCAR/NEIKR, RELEBRR,

 BSD — Berkeley Software Distribution

— Billy Joy(em), Marshall Kirk McKusick

| \\ http://www.computerhope.com/history/unix.htm

13



Unix Wars

 UNIX variants
- AT&T, Bell Labs (1956~197x)
- UC, Berkeley — Berkeley Software Distribution (1977)
— SCO Unix
— Sun — SunOS, Solaris
- IBM - AIX
- SGI - Inx
- HP - HP-UX
. SYSV, BSD, POSIX

' \ http://kmserv.com/qa/read.php3?num=9&id=144&thread=144
\ 14



Opensource UNIX-like OS

e Minix
e Linux
 BSD series, OpenBSD, FreeBSD, NetBSD

e Darwin, BSD4.4 + Mach Microkernel, Apple
* More...

O
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Unix-like history

1970 1980 1990 2pp0_ Time
= FreeBsD 5.4
. —
BSD faml|‘y’ MetB=0 202
— = COpenBShD 3.7
—= BSD (Berkeley Software Distnbotion)
Bill oy : : .
—el Sun0S (Stanford University ) | Solans (SUN) 10
Darwin
.
= MextStep 3.2 IPrrrf
+ e Mooz X 4
————— = Kehnix D5
Microsoft/SC0
GMUMHurd EI.EF
Frojecte GHU
Richard Stallman g | GMU S Linux 2B.12.5
i | Linus Torvalds
>|7h.f1|n|}{ Lo memmE= %%
Andrew Tanenbaum
Unix Time-Sharing System (Bell Labs) 10
len Thompson _
Dennis Ritchie (T language) HP-LIx [RIKE
| AL (B 5L
B UnixvYare (Univel/SCO0 7.1.4
w (R (S5 b.5

System |11 &V family
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GNU — Gnu 1s Not Unix!

'.._‘r

d ;-'-‘ ot/ ‘

— 1983/9/27

- #=E :Richard Stallman
http://www.stallman.org/

— Free software manifesto
http://www.gnu.org/gnu/manifesto.html

— Free means freedom!

— Free Software Foundation — FSF

- FREEZEANENHEERE, BRAH
B7 !

18



http://www.stallman.org/
http://www.gnu.org/gnu/manifesto.html

GNU — Richard Stallman

- 8, MRBARME: REBRREAERGHMBA

ERARGE, BMiEEEEBEEHA{IA, EEEKRD
AT RER ; MEASERR), B EESEFEEHY
A - Stallman

e Stallman: r?kzzﬁiﬁlu_ —RYBELFE B HEESE, T2

;«%rﬁ%1ﬁ/ \K . ﬁ'l_j: ?ji = 1iJr_E/J$Elzo
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R TFree; : % or B ?

- BEA, FAEGRE , BREATELU.C. M. D. FIERBENRE , 2B R EEBEWE
* Free beer ? No...

« Free speech - By Richard Stallman. ( 2~ZLf4 ,Public good)

« X FERAEAZHTFE ?

- KGHE  RIEFHIF

* “Free software is free as limestone, wood and silicon. Those are all elemental

substances, freely produced by nature.... Free software is produced by human nature” -
By Doc Searls (Linux Journal B& R4mEE ).

- BEERISER AL ERERE

- BHEZREEFNTANE , A8 8L BERBRERE B RS

« GPLEFGAMNABIEEH , ERATBEERE

AT :

> NHAE , K
RAEIREEM, £

£
=

g , B—EWE ; )WBEATENERLE , BE TIREEHT
ML REMETERERI L BF TEIEHHMET
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Free Software Definition

* Free software is a matter of the users' freedom to run, copy, distribute, study,
change and improve the software. More precisely, it refers to four kinds of
freedom, for the users of the software:

— The freedom to run the program, for any purpose (freedom 0).

- The freedom to study how the program works, and adapt it to your needs
(freedom 1). Access to the source code is a precondition for this.

- The freedom to redistribute copies so you can help your neighbor (freedom
2).

- The freedom to improve the program, and release your improvements to the
public, so that the whole community benefits (freedom 3). Access to the
source code is a precondition for this.

- HihiRE ...

\ \\ http://www.gnu.org/philosophy/free-sw.html 21
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Legal Issues

* http://www.gnu.org/licenses/

 GPL — General Public License

 LGPL — Lesser General Public License
« IFE L HNHE

O

— http://www.gnu.org/licenses/licenses.zh-tw.html

23



Opensource

« {1+ Eric S. Raymond

— http://www.tuxedo.org/~esr
- Opensource —zaAIEZAAA

- &1F

jEIIIC ¥ T e The Cathedral & The Bazaar
Author, “The Cathedral and The Bazoar” e The Art of UNIX Programming

* A Brief History of Hackerdom
- Netscape #f Navigator [RIAFEHIRIARL

Source: The movie - Revolution OS

-
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The Open Source Definition

Free Redistribution - B EHFE&EfH

Source code - [RIATS

Derived works - iTEZE{E

Integrity of the author's source code - [REITEETEN[RIGISIITEEML

No discrimination against person or groups - NSEHEA ASKEEBEERFHE

No discrimination against fields of endeavor - #1127 4EEH IR B AR SBE E R 58

Distribution of license - B IZHEIR R

License must not be specific to a product - IZtEEFABEBRISTEER
License must not contaminate other software - IZHEIRFAA15 PR Il E {h#x 52
License Must Be Technology-Neutral - 1S (& TN BR AT

http://www.opensource.org/docs/definition.php

http://www.openfoundry.org/

25



The Cathedral & The Bazaar

e Case study

— Linus Torvalds' Linux

ey — Esr's fetchmail
THE EATHEDHAI. - Netscape, Mozilla
& THE HAHAR - Many many more!

L 0| - EEnEREASHRREA  TUE
o e | AFBRCRIRNS; , BHEIRABIORIE
8 Befl]  BE . EROREEEN

G ETT

- http://www.linux.org.tw/CLDP/doc/Cathedral-Bazaar.html

"ERIC S RAYMOND

T E TR I O O TS R F T
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The Cathedral & The Bazaar

1] ksl R R IEIVEREZMRIIB 27 .
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« [FRE 8] BEAASHIAREIEL , MTENEREE1SSR -
Linus E&#E
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Linux History

e Linus Torvalds, Finland
e Just for fun!

e Related to Minix

* Newsgroup flame

e Opensource

e Internet effect

Source: http://en.wikipedia.org/wiki/Linus_Torvalds

29



Linus cR &R LY — post

From: torvalds(@klaava.Helsinki.FI (Linus Benedict Torvalds)
Newsgroups: comp.0s.minix

Subject: What would you like to see most in minix?

Summary: small poll for my new operating system
Message-1D: <1991 Aug25.205708.9541(@klaava.Helsinki.FI>

Date: 25 Aug 91 20:57:08 GMT
Organization: University of Helsinki

Hello everybody out there using minix -

I'm doing a (free) operating system (just a hobby, won't be big and professional
like gnu) for 386(486) AT clones. This has been brewing since april, and is
starting to get ready. I'd like any feedback on

O

30



Linus eXE R —R post( 4B

things people like/dislike in minix, as my OS resembles it somewhat (same
physical layout of the file-system (due to practical reasons) among other
things).

I've currently ported bash(1.08) and gcc(1.40), and things seem to work. This
implies that I'll get something practical within a few months, and I'd like to
know what features most people would want. Any suggestions are welcome,
but [ won't promise I'll implement them :-)

Linus (torvalds@kruuna.helsinki.f1)

PS. Yes - it's free of any minix code, and it has a multi-threaded fs. It is NOT
protable (uses 386 task switching etc), and i1t probably never will support
anything other than AT-harddisks, as that's all I have :-(.

) ,



Question

Linus Torvalds :#{th G LL1&1E post ERXE , why?




o NFEEMEERNIETE - Linus =F ¢

e Software 1s like sex, it's better when 1t's free.

Linus 8=

I||-IJ

- ANXRER

- AXRAE ML

- AiR4,  Just for fun!

- Examples: Sex . 8%, TR, FH¥. Linux

« 2IKMERIEPxBEE) (for developer)

« R EZX just for fun

O
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What's Linux?

e Linux &—1

EIliSZEEANN
stE

/—I—o

e [t's GPLed!

Wl

92 A2 T Unix-like fEEZR 4,

System V Ed BSD 3

:HF & POSIX 1%

e Ported to other platforms: 1386, X86-64, ARM,
[A64, DEC's Alpha, Sun SPARC, PowerPC, VAX,
SGI MIPS etc.

O
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[L.inux Features

e Totally Free!

e Opensource

e Cross platform
s ZAZ L
- ELAFERINEE

« FF% GNU #X8E
 AJEAEM{FRRALF

O



[L.inux & distribution

e Linux & kernel !
* A distribution = Linux kernel + software packages

e Linux kernel + &89 libc utilities + X Window
system

 xE AT HBE&E: GNU tools!
o ERI&3REE. AUtk GNU/Linux

O
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Software Wa

Software Wars

http://mshilton].com/software wars/ ALl trademarks are property of their respective owners. Inspired by Andy Tai http:/rfatai.orgs
2006-12-28 Copyright 2006 - Steven Hilton =mshiltonj@gmail.com= Permission to copy is granted if copyright notice is preserved.
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[Linux Distributions

Debian http://www.debian.org/
Fedora http://fedora.redhat.com
Gentoo http://www.gentoo.org/

Mandriva http://www.mandriva.com

Redhat http://www.redhat.com/ '

Slackware http://www.slackware.org/ slackware ' ow -
SuSE

,

Suse http://www.suse.com/
Ubuntu http://www.ubuntu.com/
Linux Mint http;//linuxmint.com/
CentOS http;//centos.org/

http://distrowatch.com/
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http://www.debian.org/
http://fedora.redhat.com/
http://www.gentoo.org/
http://www.mandriva.com/
http://www.redhat.com/
http://www.slackware.org/
http://www.suse.com/
http://www.ubuntu.com/
file:///home/c00jhs00/opensource/%E8%87%AA%E7%94%B1%E8%BB%9F%E9%AB%94_%E9%96%8B%E6%94%BE%E5%8E%9F%E5%A7%8B%E7%A2%BC/drbldoc/seminar/20140414_NCKU/http%3B//linuxmint.com
file:///home/c00jhs00/opensource/%E8%87%AA%E7%94%B1%E8%BB%9F%E9%AB%94_%E9%96%8B%E6%94%BE%E5%8E%9F%E5%A7%8B%E7%A2%BC/drbldoc/seminar/20140414_NCKU/http%3B//centos.org/

GNU/Linux Distribution Timeline

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Libranet

Omoikane (Arma)

GNU/Linux Distribution Timeline

Version 12.10

Quantian

DSL-N
Damn Small Linux

L ST
\ g Hikarunix \ gLamn Vunerable Linux
KnoppMyth
Danix
Parsix :
Kanotix _/
\.Aud\mr Security Linux Backtrack
Bioknoppix :
MAX :
Kaella E
ParallelKnoppix
Musix
Knoppix S / _/.—

\.Symphnnyios
\ gihoppix  WHAX 1
B2D
Joatha
Medialinux Mediam\inux- ArtistX
o INSERT i
g

Aguamorph
i . Dreamlinu:

A. Lundqvist, D. Rodic - futurist.seigldt
Published under the GNU Free Documentation License

Influence, developer switching
----------- Rebasing, substantial code flow, project overtaking
...... Developer & code sharing, project merging

ZoneCD
Hiwix Hiweed

Kalango
Kurumin HH

i \.Posa\dnn

Dizinha

oDizinha: Patinho Faminto
Progeny

DeMuDi

645tudio

gnuLiNex H
i _ Lihuen
BlackRhino
MEPIS SimplyMEPIS
Impi
Bluewall
DeadCD
. Underground Deskloj I
i1 Userlinux i

- http://futurist.se/gldt/
)
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Android

e Android's mobile operating system 1s based on
a modified version of the Linux kernel

o IZIEIRFR : Apache 2.0 + GPLv2

- BRittHR FEERFHRERNEER AT
Android (HBEXFE—

H18:11

. ERIEE 3R : http://en.wikipedia.org/wiki/Android_
(\\ %28operating_system%29
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TurboLinux
OpenLinux
UnitedLinux

[Linux Distributions

* RARZ
- PR

* NEE—ZR4 (monoculture) ,
PR RIRBAR N P SHYRIHEER

. FEARRNER AR P
- TRE

. — BB

- BRRREES
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Debian GNU/Linux

o1t

debian

>y s ubuntu

- FFEEMN. REHRNEHR
. THESRAE H [E)4fRE

. ﬁattj_o.//www.deblan.org/

SREN

ZHE”_J

. RREREIES
. BESEHEE

e Ubuntu — Debian based

42


http://www.debian.org/
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FOSS- Free Open Source Software

- RER=EHN—EZER, REE "8, XER
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+ Lock-in RIfEIRE ? A81RIREZIE yahoo LRIPTH ARFFEEHA
2l google L ?

« IEEE B EMN EimERIE%E - 2011-04-07 IThome

v IEEE BU5%0R, P2301 FEZiRLER. RFBHEREERETEAERNTHE. 7]
B |, BENE. M THE. ERBNERES B LA N BIZELRE
i, P2302 BIREETEEIRE ( Topological ). e, BENMEESIRHEMESEH

EIRREE,
» Open standard, open protocol BEAE =

‘ , FIURIABEREE T BEWM A BB HEREER

- PBRERG. RS, ABRAE 'aEE . BRVER
“RENEIEIETEEE, MERREBNSRERY, ABEER.,
MRIFANBBIRER, (Rr]AMKEREE S RIE,
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Lock—in HY RS RE

TEFRIEEMATFE

TLLd

[EFARIEIRE

MR FEE N EF
v NSA, PRISM, Snowd

e —F]zﬁ“ﬁ“é s XNENEE

TOP SECRET//SI/ORCON/NOE

Current Providers

flndmlt

““ Hotmail'

MR E

Goc 8|L ~ Y eT=y talk™ YoulT
“YaroO! G - e

What Will You Receive in Collection
(Surveillance and Stored Comms)?
It varies by provider. In general:

C1,

Microsoft (Hotmail, etc.)
Google
Yahoo!
Facebook
PalTalk
YouTube
Skype
AOL
Apple

.

E-mail

Chat — video, voice

Videos

Photos

Stored data

YolP

File transfers

Video Conferencing
Notifications of target activity — logins, etc.
Online Social Networking details
Special Requests

Complete list and details on PRISM web page:

Go PRISMFAA

TOP SECRET/SIHORCON/NOFORN

(Private cloud)

TOP SECRET//SI/ORCON/MNOFORN

YAHOO’

Google | roymvay paltalk™: Youllld
< soLEmail &

PRISM Program Cost: ~
$20M per year

2011 2012 2013
TOP SECRET/SIH/ORCON/NOFORN
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Free Software Smart Classroom, FSSC

NCHC Free Software Labs

* Free software projects developed by ‘(\\

e Our goal i —

— FSSC (Free Software Smart Classroom)

e Multicast VNC

* Access Grid, E-learning

A Cloneazill

« DRBL, Clonezilla, DRBL-winroll,
Tux2live, Partclone, Tuxboot,
Cloudboot

* Cluster computing
* @Grid computing
* Cloud computing

Ry

S

53
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SIRFTE M R AEERIE R 2 M DT

\) (E#55E DRBL 48 Clonezilla
\ (Diskless Remote Boot in Linux)
Clonezilla
BIRIRIE, BERE(E Eaﬂ“‘ AERG RN, REER
?&gﬁﬁﬁ"ﬁkﬁﬁ HHEEER ‘JZ“‘ %’E@_

2HH ! MERRE..
R, R, EREERERENSH, RERMNEE AASTEEEAM,
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DRBL Ed Clonezilla BHZ% A 41

O

v

v

2002/05 TESEERASHH R KIRIRITE 5 2 hR
2002/06/17 s KEBEEEBUTERZEF,
¥ '8 LTSPEE., , NCHCEZEZTE—
ziti DRBL BYAEE

2002/06/20 DRBL 3f#s5E

gn

2002/07/15 HIEXEE/\HE, DRBLE—

4R I 2 (5 A = Al

>$I:.L

s/-,J:

2004/01/01 Clonezilla (OCS B9F2X 2% ) BE iz

F9tt, Clonezilla IETZ &% DRBL A

2005/11/28 21T RK—HRA, —{EIRAE
Y 1ER) GNU/Linux E4&

R %

95



DRBL EH Clonezilla B 3% A B 40

« 2006/05/08 #tE DRBL Single System Image (SSI) £2 Clonezilla box
B, BB, B L server —iRAFEEIBARIE 253 & client
« 2007/03/14 &,X3%17 Clonezilla live

~ 2007/12/04 DRBL SRIETE /A T3 R 5 VU =2 IR B HEREELEE " &
ZBF9 " #85! (public sector software) E’J% =4

+ 2008/07/15 DRBLEEQCIonezHIa SREBXRERM AR ERIERT
ERERNE(F—R)
»2009/03/11 DRBL Ed Clonezilla 253& 2008 1T R H T EE =

~2010/01 Clonezilla 58%& sourceforge 2010 & 1 AR EERSE
(Project Of The Month)

+ 2011/04 Clonezilla &4
BhEiEZ—

« 2012/04 Clonezilla BEMEERABMRINBHEE PC Magazine— &
ERHOEREZ—

v 2013/12 Linux Journal B&E EEA{EE{DEEE

) “

—

:EH

PRENR S PC Magazine—2011 &£




DRBL

« Network is everywhere, cheap, and fast

* |In DRBL
- The harddrive bus cable is replaced by network cable
— All DRBL clients share 1 harddrive in the server

Diskfull
PC

Diskless
PC

Image source: www.mren.com.tw



%8 LTSP, {i/Z DRBL?
o FRSREEFE vs. A DHE
o }5EEYERS (Thin client) vs. LJBEEKERS (powerful chent)
- B NEEZERFPIREET 3D B2, BHNER, BEEZERAP

ImBVET R EIR

« DRBL BY45RlTNEE

— Clonezilla

- BRI B AP mEKIIRIRE

. DRBL, FreeDOS, TEIEAHY OS, memtest...

- ¥ %LEE GNU/Linux EE
« DRBL NERAREZEEEKER
« FMHIE, BNCFE

) ’



node001

DRBL Environment

I public/private IP

address

NIC 2

NIC 1

server
NIC 3

NIC 4

I private IP I private IP I private IP

switch 1

switch 2 switch 3

el VAR

node013

node014 | -

. node027 node028

N

~

node040

59



-

client nodes

server switeh pxe/etherboot pxe/etherboot
DHCP — P 192.168.0.1 172.16.100.10
TFTP — kernel » boot boot
NFS file system» /. Jusr, /home .. /, lusr, lhome ...
NIS user login user login
60




DRBL HBYZZ RS

- CATRRBIMRAS B2, AR A KA B SR RS R
BERRE, PREFSEE, SRETNTRETFET
RERTEHRSERNRE

. EENABEETE (HPC) TR 2K L1

- (A AR 2§
v Ex{K#E#& :CPU 450 MHz , iCIE8E 256 MB, fast ethernet(100Mbps) #BI8 K S
oo
¢« ¥ .CPU2.6 GHz, iCIEH2 1 GB, Gigabits &K 4 iK,
. mER

v B{KiRHE :CPU 300 MHz , :Ci1ERE 128 MB, 100Mbps #BIE £, &HeHEEBERMN
iEE EHIZE A IR (PXE) BTN PXE THEEAE TR MR,

v HERRIEIRRR R
v KK :100Mbps BRI EE,

v EEMER 40 A\VERBZESD, MmEa 24 18 100Mbps IR R3S, B8 LHS
YMERIA 2 @& Gigabits ports ,
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DRBL

http://drbl.nchc.org.tw, http://drbl.sf.net
122 GNU/Linux E - 158EEERD
- 1386/X86-64 platform

» Debian, Ubuntu, B2D, RedHat, Fedora, Mandriva, CentOS,
OpenSuSE, SUSE

/N GNU/Linux E5 - 5112 A ERT

- DSL, PuppyLinux, INSERT, PLD, GeeXbox

4 RLZHETER
- Z8& GNU/Linux
- i DRBL 23

s A GilES

aX AE ) lﬁ'ﬁ

I‘I

I‘I}




DRBL, developed by NCHC Free Software Labs
Switch the mode:

I
K ) remote—linux—gra Client_remote_Linux,_graphic_mode, powerful_client
K ) remote—linux—txt Client_remote_Linux,_text_mode, powerful_client
|( ) terminal Client_remote_Display_Linux,_terminal_mode
K ) remote-memtest Client remote boot to run Memtest86+
K ) remote—fdos Client remote boot to run FreeDOS
K ) clonezilla-stop Stop_clonezilla_mode
|C ) netinstall Client_install_Linux_via_network
) local Client boots its local 0S
) reboot Reboot
) shutdown Shutdown client now
) Wake—on—LAN Turn on client by Wake—on—-LAN now
) more More modes or commands

fe2e(r) #HME(E) BEm(Y) #miE(D) «B(R) Feh

NCHC — National Center for High—Performance Computing, Taiwan

Start the Clonezilla mode
**Clonezilla is free (GPL) software., and comes with ABSOLUTE NO
WARRANTY™*
Choose the mode:

{ save—disk Save_client_entire_disk

restore—disk Restore_client_entire_disk

restore—parts Restore_client_partitions

I

| save—parts Save_client_partitions

| select—in—client Choose save/restore in client (unicast only)
|

drbl client [Running] - VirtualBox OSE

Machine Devices Help

Ubuntu §.84 Linux (DRBL mode, mostly local resources)

Local operating system C(if available)
Mewnry test weing MewtestBbe

# DRBL werzion: 1.9.8-34. (C) ZBEG-ZBBE, HCHC, Taiwan
# Dizclaiwer: DRBEL cowes with ABSOLUTE HD WARRAHTY

DRBL.

Free Software Labs  NCHC, Taiwan
Cownres ARG RABRIL F S

O

P 03 | (' [#] Right Alt Y

63




What is Clonezilla?

A partition and disk imaging/cloning utility similar
to Ghost® and True image®

* GPL license
* A bare metal recovery tool for

2 "
=y Wmdows
*0 *3
<o
Mi N IX

>“Logo source: (1) Larry Ewing, Simon Budig and Anja Gerwinski, (2) Apple ,(3) Microsoft, (4)
Marshall Kirk McKusick, (5) VMWare (6) Distrowatch.com

64
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Clonezilla
v Clonezilla [OCS (Opensource Clone System)]

- EZ partimage (http://www.partimage.org), ntfsclone £ udpcast (

http://udpcast.linux.lu/), Clonezilla 2 —EERERELERI TR, %8
Symantec Ghost 32 True image

- BANCHC #89 cluster &5, 40 & clients clone 2.5 GB #J Debian Linux
IRIE, {FH multicast I (E#iRZEIZE 8§ GB/min

< A AREFEERANEERA R

v GNU/Linux, MS windows

v File system: ext2/3/4, xfs, jfs, reiserfs, ntfs, fat. UFS, VMFS, Minix
v Supports LVM2

v DRBL-winRoll

« DRBL 7£ MS windows FREJIEZRINEE (1) EFEZBEEIZ MS$ Windows
AUH23 288 , SID, 2#4H (2) ##=23KRZE DRBL server B35S
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http://www.partimage.org/
http://udpcast.linux.lu/

Bare Metal Recover Tools




Open and Flexible Architecture of Clonezilla

Flow chart
about saving

Parse partition table

disk image

ind the
Device
(partition/L
V)

Find the file
system of
device

Smart copying?

YES

Save MBR/GPT data

v

Save partition table

Use dd to
partclone save
partimage image to
ntfsclone stdout

Save hardware info

Save device image
to stdout

N\

Save stdin as file in

: y cizeilotn I : : : :
iz g el Imaging and compressing engines can be easily

added

Flow chart
about restoring

Read image disk image
\

Create partition table

v

Create LV if LV image
found in image dir

Find the
image
of device

Tune the file art_clone
file system size partimage
to fit partition size ntfsclone

v

Reinstall grub %
if assigned

Restore the
image of —

m device to device

67



Open and Flexible Architecture of Clonezilla -
Image format

root@debian:~# Is -alFh /home/partimag/lucid-2010-07-28-07-img/

GParted Edit View Device Partition Help

total 220M S OB @9 o Jovsia o0~
drwxr-xr-x 2 root root 512 07:12 ./ — ,dm —r s
drwxr-xr-x 7 root root 168 07:12 ../ = _ _ I:I
-rw--r-- 1 root root 420 07:12 disk T T L
-rw-r--r-- 1 root root 34K 07:12 Info-dmi.txt M e
-rw-r--r-- 1 root root 18K 07:12 Info-Ishw.txt retereed Pt

-rw-r--r-- 1 root root 1.4K 07:12 Info-Ispci.txt

-rw-r--r-- 1 root root 260 07:12 Info-packages.txt

-rw-r--r-- 1 root root 10 07:12 parts [poperations pending

-rW------- 1 root root 216M 07:12 sdal.ext4-ptcl-img.gz.aa
-rW------- 1 rootroot 2.3M 07:12 sdab.ext4-ptcl-img.gz.aa
-rw-r--r-- 1 root root 36 07:11 sda-chs.sf

-rw-r--r-- 1 root root 1.0M 07:11 sda-hidden-data-after-mbr
-rw-r--r-- 1 rootroot 512 07:11 sda-mbr

-rw-r--r-- 1 root root 434 07:11 sda-pt.parted

-rw-r--r-- 1 rootroot 310 07:11 sda-pt.sf

-rw-r--r-- 1 root root 53 07:12 swappt-sda2.info



Terminology

= Raw copying*

- A possibility to perform sector-by-sector copying of a whole
partition

= Smart copying®

- A possibility to distinguish which portions of the partition really
contain data and to copy these only

= Live copying®

- Adrive or volume can be copied/imaged while it is in use,
avoiding the need for booting into a separate operating
system or Live CD.

= Smart copy full disk

— A possibility to distinguish which portions of the disk really
contain data and to copy these only

* The descriptions are from http://en.wikipedia.org/wiki/Comparison_of_disk_cloning_software



Clonezilla

FOG
Fsarchiver

G4L

Mondo
Rescue

Partimage

Comparison — General Info

Interface Provides Provides Live Differen-ti  Based on  License
Live USB Live CD copying al backup
TUI partclone G PL
GUI partimage GPL
Chel GPL
g4u, dd,
TUl partimage, GPL
ntfsclone
TUI afio, . GPL
mondi
TUI GPL
G UI Proprietary Proprietary
G UI -- Proprietary Proprietary




Comparison — General Info

Smart copy Smart copy full  Smart copy full  Rgw Without Server/
full disk (No disk with LVM2  disk with : .
LVM2, no firmware RAID  COPYINg server client

firmware RAID)

Clonezilla

FOG

Fsarchiver

G4L

Mondo Rescue

Partimage

—
. .
_



Comparison — Smart Copying File
Systems of Linux

w 1

ext2/3 ext4 reiserfs  reser4 xfs jfs btrfs




LJ

Q\




Proprietary Software vs. Free Software
= Pros and Cons for using Proprietary Software

= Pros

e You know WHOM you pay, so you can ask for support
from them

» Average good quality in the QC and the GUI

lonezilla is a good choice, because of its
= open and flexible architecture
= support for a wide variety of file systems

* Photos source: http://en.wikipedia.org/wiki/United_States dollar, Larry Ewing, Simon Budig and Anja Gerwinski, Apple,
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http://www.freesoftwareawards.com/
http://tropheesdulibre.org/?lang=fr

International Free Software Contest

Soissons, France, Nov 07
i

THRORBL
BB LR Clonezilla

Home page | The jury | Prizes | Rules | Previous editions | Testimonials

> PROJECT
AREA

® Jury extranet

® How to register

¥ candidate
projects

* THE
CEREMONY

© Event schedule

® Maps

U Registration

¥ The results

> RESOURCES

¥ Newsletter

THE

The winners are :

In the category "Security" :

» N°3 - DaStar

In the category "Public sector applications" :

» n°1 - DRBL
» N°2 - PMB
» N°3 - VHFFS

Dans la catégorie "Education" :
» N°1 - Chronojump

FOCUS ON..

PLICI is & web site

plateform. Insta

e multiple
s easily and

make an ecommerce
web site in a few
minutes. Your are a
webagency 7 It is
your free solution.
Written in PHP you
can easy add plugin
to PLICI. A powerfull
solution. PL.

[0
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4_ Clonezilla

Project of the Month, January 2010

SOUrCe =] {* [ Finp AnD DEVELOP OPEN SOURCE SOFTWARE
Find Software | Develop | Create Project | Blog | Site Support | About

SourceFarge.net = Blog
Project of the Month, January 2010

Welcome, Guest!  Log In | Create Account

enter keyword

Clonezilla

Clonezilla is a partition or disk clone tool similar to Morton Ghost. It saves and restores only the used
blocks in the hard drive. Two types of Clonezilla are available, Clonezilla live and Clonezilla SE (Server
Edition). The filesystem supported by Clonezilla are: ext2, ext3, extd, reiserfs, xfs, jfs of GMU/Linux, FAT,
MTFS of M3 Windows, and HFS+ of Mac OS5, Therefore you can clone GMU/Linux, MS windows and
Intel-based Mac OF whether they be 32-hit (x86) or B4-hit (x86-64) OS. For these file systems, only the
used hlocks in the partition are saved and restored. For unsupported file systems, a sector-to-sector copy
is done by dd in Clonezilla.

Why and how did you get started?
COn the 29th of March, 2003, the computers in the computer classrooms at the Natinna[?emer far

High-Performance Computing (NCHC, http:/fwww.nche. org.tw) were all upgraded. However, the deployment
software did not support the new hardware. That's why we started the Clonezilla praoject. In the heginning,
we started the Clonezilla server edition first, then, in 2007, Clonezilla live was created.

Who is the software’s intended audience?
System administrators, that being, PC cluster administrators, computer classroom administrators, and of

course anyone who needs a tool to clone or image his/her computer.

What are a couple of notable examples of how people are using your software?
*The Mational Computer Centre Woaonen, Metherlands, used Clonezilla to, "clone a 3 GBE image to 27
machines with an average speed was 2.4 GB/min."

* Cisco Systems used DREL, *...in the design of our Cisco Computational Cloud cluster to multicast a 5
GB disk image to 64 machines simultaneously.”

* Infarmation Systems Security, Southbridge, Massachusetts, USA said, "So far, | have cloned 1,084
systems using DRBL. By carefully following the instructions on the DRBL website, and using multicasting
and dividing the number of systems into groups of 80-100 PCs at the time, it took me somewhere between
16-38 minutes for each group of PCs, using images of various operating systems that averaged 1 GBE in
size. DREL has reduced the recovery/cloning factor by more than 500% as compared with the previous
commercial solution [we were] using”

Project name: Clonezilla
Date founded: July 2004

Project page: https://sourceforge. net/projects
lelonezillal

Project Leader

Steven Shiau
Occupation: Researcher at the
MCHC, Taiwan

Location: Hsinchu, Taiwan

Education: M. S. (Nuclear Engineering), Mational
Tsing Hua University, Taiwan
Key Developers

Blake, Kuo-Lien Huang
Occupation:Open source hobhyist

Education:\. 5.
Location: Hsinchu, Taiwan

Chenkai (Ceasar) Sun
Occupation:Associate Researcher at
the MCHC, Taiwan

Education:M. 5. (Department of Management

Infarmation Systern) Mational Sun Yat-Sen
University, Kaohsiung, Taiwan
Location: Hsinchu, Taiwan

Yao-Tsung (Jazz) Wang
Occupation: Associate Researcher
at the NCHC, Taiwan

-



Clonezilla

2011 £ 1 B9 Linux Journal & 5 By

Clonezilla

Clonezilla #RE, ANFIEE
=88 NCHC ,

Clonezilla —

High Performance Open-Source Cloning

ﬁdl‘l‘llniEtratID[k

Snapshols .

#e

HEE L

Downloads/month Cthousands)

2010-02
2010-03

i
&

Genera: ted 2010-12-03 002252159 UTC

Download History for All Files For Clonezilla

2010-04

2010-05

2010-08

‘ear of 2010

2010-07

2010-08

2010-09

2010-10
2010-11

2010-12

[ Downloads [ Bandwidth

Copyright Sourcel

Forge.ne

TB/manth

4

Date
(UTC)

Dec
2010 *

Nov
2010

Oct
2010

Sep
2010

Aug
2010

Jul 2010
Jun 2010
May

2010

Apr
2010

Mar
2010

Feb
2010

Jan 2010

Rank

24

19

18

20

20

18

16

18

14

20

19

23

Downloads

7259

116409

109299

112318

97041

94321

100353

105519

102175

132196

103756

123078

Project

Web

Hits

3818

54991

53209

23865

18784

17468

18191

17904

18583

30223

25595

33061

* w3z 2010/12/3

Tracker
opened
(closed)

0(0)

8 (2)

3(3)

5 (1)

2 (0)

Forum
Posts

279

265

260

330

300

312

393

340

393

349

413
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g {E BN ELEE 4 Clonezilla
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FEATURE Readers' Choice Awards 2013

BEST CLOUD-BASED FILE STORAGE

Dropbox is still the favorite cloud-based storage option,

but it's great to see ownCloud nipping at its heels. No,
not because | have anything against Dropbaox (I use it

myself), but because | love to see open-source alternatives

whenever possible.

35.5% Dropbox

16.3% ownCloud
16.2% Google Drive

4.8% Amazon 53
4.6% SpiderOak

7.1% Ubuntu One 1.7% Copy
6.8% rsync 1.4% Box
5.2% Other* A%  Ajaxplorer

BEST LINUX GAME

=

’
(d
a

i
3

1% Morton Zone

*Popular write-ins:
BitToment Sync, MEGA, Skydrive
and Wuala.

Okay, true confession, it's been a couple years now, and | still don't
understand the popularity of Minecraft. | just don't get it. That's okay,
however, because most of you obviously do! Minecraft takes more than
20% of the vote this year. Will Steam's Linux support change things up

next year? We'll have to wait and see.
21.2% Minecrart

20.9% Other* 3.3% Warzone 2700
18.5% Half-Life 1.8% FreeOrion
11.1% Frozen Bubble 1.6% Hedgewars

7.1% Trine 2 1.4% Scorched 3D
5.2% OpenTTD 1.2% Darwinia
4.2% Battle Field 9% KGoldrunner

T2 ! DECEMBER 2013 / WWW LINLIXJOURNAL COM

e
. BurgerSpace
"Popular write-ins:
0 AD, Battle for Wesnoth, Dota 2
and FTL: Faster Than Light.

BEST BRAND OF VIDEO CHIPSET

51.6% NVIDIA

nviIDIA

26.3% Intel 21.3% AMD .8% Other
BEST SQL DATABASE :
Databases may not be the most exciting topic of discussion, but

as someone who spent tha past year working in the database MHSQL$
department of a university, | can assure you, they are important.

The numbers are very closa this year, but it's neat to see MariaDB topple PostgreSQL.

29.7% MySQL

28.5% MariaDB
26.8% PostgreSQL

B.8% 5QLite 1.8% Other

4.4% Oracle

BEST NOSQL DATABASE

43.6% MongoDB

15.3% Apache HBase
13.2% Cassandra

13.2% CouchDB 4.5% Redis RethinkDB
7.7% Other 2.6% Neodj

BEST BACKUP SOLUTION

The short version of our results: | don't care which option you use, just back up!
Mow! Seriously though, it's interesting to see Dropbox as a backup solution. Yes, it
doas varsioning, but | guess I've never considered it 2 backup. Perhaps I'm oo old.
19.6% Clonezllla

19.3% Dropbox
19.1% Other*

*Popular write-ins:
BackupPC, Deja Dup,
SpiderOsek, duplicity and rsync +

4.5% Amanda
4.1% |uckyBackup

8.8% Bacula 1.8% Tivoli Storage Manager .o e
7.7% rdiff-backup 1.4% Symantec Backup Exec i
7.5% CrashPlan 5%  Storix

5.4% Back In Time A%  Areca-Backup

WWW LINUXIOURNAL COM / DECEMBER 2013 / T3



DRBL/Clonezilla Use In Taiwan

. J ~yTaipei

v'Public Sector:
Primary/High schools 295

Universities 95
Local governments 35
Hospitals 3
TV stations 1

v SMBs 124

v Misc. 2

> 50011



Clonezilla Users Worldwide

l

«_ Clonez

8,812,678
In the select:
COUNTRY *

United States
25% of downloaders

.{EFE%‘EFEZEEE‘Mii: 2045 EEIEE 200 EA;ﬂ'FEﬁ

Bz ARENRER

e R A UL =2 UG b 999 U/ )




Testimonials

= Kristian Hermansen
= Cisco Systems, Boston, MA, USA, Sept. '07

"l used Clonezilla in the design of our Cisco
Computational Cloud Cluster to multicast a 5GB
disk image to 64 machines simultaneously and all
in under five minutes! Amazing! Thanks
Clonezilla!™



Testimonials

= Barny Sanchez
= Information Systems Security, Southbridge,
Massachusetts, USA

= Cloned systems using DRBL
(Clonezilla SE)

"I've used DRBL to clone 1,084 systems so far! It was simple!
All | had to do was divide each system into groups of
and then use multicasting to do the cloning. It took

anywhere from to clone each system. The
images of various operating systems averaged 1GB in size.
DRBL has reduced the recovery/cloning factor by

as compared to the commercial solution | used
previously! You can imagine how happy my project managers
arel”



Testimonials

= Alvin Su

= Shen-Mei Elementary School, Taiwan

= Cloned more than 100 USB flash drives |
each with 3 GB OS and data. Every batch 8
USB flash drives, ~ 30 mins




Testimonials

= Juergen Chiu
= Canonical Ltd. Taipei, Taiwan
= Clonezilla helps me a lot in system

"In my job, | need to handle different type of system and create
the ISO image for customers. Your great tool, Clonezilla, helps
me a lot in system backup, recovery and ISO image creating.

And the key is just the recovery partition as | need. All
procedures take me only about 1 hour to finish all stuffs. | love
your tool and that is really cover all functions what | need to

have in Linux system recovery scope. Clonezilla is the best
all-in-one tool that | have never seen before."



Use case in enterprise

= Nagappan Alagappan from VMware

= Palo Alto, CA, USA

» Before Clonezilla we were using Symantec Altiris
but it worked fine only for Windows and RedHat,
it doesn't work for Ubuntu / SUSE

* As a product company, we need to test our
product in all popular operating system, when
exploring different opportunity, we found
Clonezilla appropriate, Reason: It support all the
Linux distribution (RedHat, SUSE, Ubuntu,
Mandriva) and different file system, which we use
(ext3, ext4, reiserfs)



Use case in enterprise

* Initially evaluated Clonezilla live and found a very
good performance, Windows XP image
restoration 7 minutes, Ubuntu 3 minutes, SUSE /
RHEL 5 minutes from a NFS server

 Later we (in VMware) have implemented a
service, which will automate the Clonezilla
reimaging part, without any manual intervention,
which have saved our life and ofcourse money, as
Clonezilla is Free Software !



Use case in enterprise

= When a new (internal) build is released (at least one
build a day), Basic Acceptance Test (BATS in short)
will be executed. The process is: Install a new OS
Image in a single test machine (pool of 70
machines), download the latest build, download the
test scripts to execute, start the test, publish the
result and release the machine back to pool, if all
the tests in BATS are passed

= VMware has proudly contributed back the code to
Clonezilla team and will be happy to support anyone
who wants to use in their environment
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