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Free Software vs. Open Source

“Free Software term author
— Richard Stallman

1970 o

1983mmm Y,<4Y
66 29
e "Open Source  term author —

Eric Raymond -0 2 -

 "Open Source Definition" (0SD) ;g9iem
— Bruce Perens -

. 1998 =
* Richard Stallman =F Free

Software By &4+ T~ F & W
Open Source 1z 18 % 3 K BAX Free

| Software
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* Free beer ? No...
* Free speech - By Richard Stallman.
* No free lunch ?

e “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.
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Copyleftt vs. Copyright

* Copyleft - Reciprocity

* A general method for making a program free
software and requiring all modified and extended

versions of the program to be free software as
well.

* To copyleft a program, the software is first
copyrighted, and the software is distributed
under a license, a legal instrument that gives
everyone the rights to use, modify, and
redistribute the program's code or any program
derived from it but only if the distribution

& terms are unchanged. Thus the code and freedoms
. become legally inseparable.

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



FOSS-Free Open Source Software
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v A Grid is a system that coordinates resources
that are not subject to centralized control
using standard, open, general-purpose protocols
and interfaces to deliver nontrivial qualities
of service.

Ilan Foster

v Open standard, open protocol,ﬁb jiégé?
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Debian GNU/Linux

* MR~ KA W EH

debian . L%&%@%ﬂ 5 3m

Ubuntu — Debian based

o < ubuntu


http://www.debian.org/
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Free Software Smart Classroom, FSSC

« FAERA :
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* DRBL, Clonezilla, DRBL-
winroll, Tux2live,
Partclone

e Multicast VNC

* Access Grid, E-learning

* Cluster Computing
* Grid Computing
& * Cloud Computing
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DRBL. ¥1 Clonezilla

Diskless Remote Boot in Linux (DRBL) %1% —1H &
BR R A AREE E B ARSI

- AR FE)7~ LTSP (Linux Terminal Server ProJject),
.. DRBL 1% i 4~ S\ &) BLRE AR BT VAR P 3 =T YA 704 89 4%
N ﬂ R BT AT W R AR o

- LR ponE R P IEE ARG LA
- R P ENaaERP A (plug-and-play)

e Clonezilla £ AEEE A BT AL , #4{L Symantec
Ghost 2 7& Rembo
- % 3£ %45 (unicast) X ABFHE (multicast) &
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DRBL - Diskless Remote Boot in Linux
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client nodes

k’ . server switch pxe/etherboot pxe/etherboot
DHCP P - 192.168.0.1 172.16.100.10
TFTP — kernel boot boot

NFS ﬁeﬁyﬁem /, lusr, /home ... /, lusr, /home ...

& NIS ——account > user login user login
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& A GNU/Linux &#
- i1386/X86-64 platform

* Debian, Ubuntu, B2D, RedHat, Fedora, Mandriva,
Cent0OS, OpenSuSE, SuSE
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%74 LTSP » 173 DRBL ?

e PR EMN vs. WAL

o WA ER (Thin client) vs. FEE% K ENE (powerful
client)
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P s b3 AR
e DRBL &74F 3| 3 68

— Clonezilla
- B R A MMFA R P B RES
= e DRBL, FreeDOS, & ¥ 69 0S, memtest...
& - #8522 % GNU/Linux £
® * DRBL T i# A 742 % E M1 A

Riwlw » RTATE
sotosno



DRBL Live ( B|ZXpR )

— http://free.nchc.org.tw/drbl-1ive/

live [ 7] - Sun VirtualBox

was(M) E8](D) KEHMH)

tle-b ] sonecelorege . net, drblonche . oeg . tw

DRBL Liwve

DRBL Liwve (Default settings)d
DREL Live (To RAM. Boot ia can be rewouved later)
DREL Live (Safe graphic settings, wga=norawal)

(Failzale wode)

Local operating systewm in harddrive Cif available)
Mewitezt & FreeDDS
Hetwork Boot

= DRBL live vercion: 1.8.8-4. (C) ZER3-ZOR9, WCHC, Taiwan e
# Dizclaiwer: DRBL coses with AESOLUTE HD MaRR&HT?

DRBL.

Free Software Labs  NCHC, Tatwan
R T ST T T EY SO
S

Q
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Modes of DRBL/Clonezilla

Full DRBL | Full Clonezilla| DRBL SSI | Clonezilla Box
etc, /var of
~ [client NFS-based | NFS-based | Tmpfs-based | Tmpis-based
Files in /etc
and /var of client
after reboot Kept Kept Gone Gone
Extra space in
server/client | ~50-100 MB* | ~ 50-100MB* 0 0
Max client
® #/ethernet card
o In server 253 253 253 253

* depends on the packages installed in the server



;DRBL/Clonezilla SE screenshot

drbl client [Running] - VirtualBox OSE

TEZ=(F) MmE(E) MR SUEET) 5EE) FEE

NCHC — National Center for High—Performance Computing. Taiwan
DRBL, developed by NCHC Free Software Labs
Switch the mode:

[
|( ) remote—linux—gra Client_remote_Linux, _graphic_mode,_powerful client
|( ) remote—1inux—txt Client_remote_Linux,_text_mode,_ powerful client

Machine Devices Help

Ubuntu §.84 Linux (DRBL mode, mostly local resources)
Local operating systewm Cif available)

‘( ) terminal Client_remote_Display_Linux,_terminal_mode Hewory test ueing MewtestBee
K ) remote-memtest Client remote boot to run Memtest86+
| ) remote—fdos Client remote boot to run FreeD0S

Start_clonezilla_mode|
[

clonezilla—stop Stop_clonezilla_mode

K ) netinstall Client_install_Linux_via_network
) local Client boots its local 0OS
) reboot Reboot
) shutdown Shutdown client now
) Wake—on-LAN Turn on client by Wake—on—-LAN now
) more More modes or commands

#» DRBL wersion: 1.9.6-34. (C) 26B3-2668, NCHC, Taiwan

T\

Free Software Labs  NCHC, Tatwan
fienres AESREBIIL S

fER(F) swRE) 7)) #ER1) 2BE) FMHE) =T

NCHC — National Center for High—Performance Computing. Taiwan

[¥] Right Alt

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

Save_client_entire_disk
restore—disk Restore_client_entire_disk
save—parts Save_client_partitions

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

Clonezilla
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Louisville

v 4% ] Clonezilla Rtk & F e A TR 69 358 3% 35,
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TG E R ER ()

v EBRFAEMNRSIEHR KZE University of
Louisville, Kentucky, USA

v 4¢ J{l Clonezilla 2t Z 202 F R 69 2R 52 38 3%
v Rt Matt Luckett $R4E R




v H K Tokyo Christian University

v 1% ] DRBL 7~ 2R E R %

!\ - v B3 Frank Tuzi JR4ERH
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7 B NCCW ( National Computer Centre Wonen )

v 1% F Clonezilla #AEHMAF
v B3 Dave Haakenhout #2488 K




v 3E42% ADOC (APEC Digital Opportunity Center)

v 4% J{l DRBL 2> $0. T 20 &
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. BRHREBREE

v Formosa 1: 150 nodes, Xeon 3.0G*2/node,
gigabits switch, Using Clonezilla

v Formosa 2: 82 nodes AMD Opteron 275*2/node (IBM
e326), gigabits switch, using Clonezilla




1B BN i S 2 ] (47 )

v Bl ARZEAYHRBEZZAR/ AP EARF S
v Server: Dual Intel Xeon/Nocona 3.4GHz
v 15 nodes of dual Intel Xeon/Nocona 2.8 GHz

v 48 gigabits ports switch
v Using DRBL

F BEZAKRES T

v 16 nodes AMD Opteron 275*2/Node gigabits
switch, using Clonezilla

Y CRHFREARBERTEA

£ v 5 nodes AMD Opteron 275*2/Node (IBM e326)
gigabits switch, using Clonezilla
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v Performance Evaluation of SLIM and DRBL Diskless PC
Clusters on Fedora Core 3

v Authors: Chao-Tung Yang; Ping-1I Chen; Ya-Ling Chen,
Tunghai University, Taiwan, R.O.C

‘h__ \ v Parallel and Distributed Computing, Applications
and Technologies, 2005. PDCAT 2005. Sixth
International Conference on 05-08 Dec. 2005
Page(s):479 - 482

v Implement the PIC-MCC simulation of ECR plasma source
on PC cluster with DRBL, an effective approach to
integrate PC cluster

' v Authors: Shiau, J.H.; Hu, Y.; Lin, T.L.:; Huang,
il K.L.

Cellular Neural Networks and Their Applications,
2005 9th International Workshop on 28-30 May 2005
Page(s):311 - 314
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v Condor: Building a Linux cluster on a budget

I‘.‘l

v Author: Bruno Goncalves

v http://servers.linux.com/article.pl?
sid=05/11/08/1940210&tid=44

v Condor and DRBL

v Authors: Bruno Goncalves & Stefan Boettcher. Emory
University

v Condor Week, University of Wisconsin, Madison,
Wisconsin. April 24-27, 2006

v http://www.cs.wisc.edu/condor/CondorWeek2006/presen
tations/goncalves condor drbl.ppt

® e DRBL ¥Z Clonezilla £ Linux Magazine 69 3 (Aug 2006)

- http://www.linux-
magazine.com/issue/69/Linux World News.pdf



2009 DRBL & Clonezilla B & Z

v/

2009 DRBL & %% 3 2 & /% 3L 92 Workshop

/% Bl LSM (Libre Software Meeting) 2009 # 7% BB ouys 200
| “ DRBL: The diskless GNU/Linux and MS Windows solution ”’
Workshop: “ DRBL Workshop*

v12009 Clonezilla 7t OpenSourceWorld .Org
Zoen %%

EBE 2. $R K8 Linux A8 M & EZ—
~.0Org Zone (booth #: .org 1)

Aug 12-13,2008

@ - | Clanezilla arg 1

. il Clonezilla is a partition or disk clone tool similar to Morton Ghost®. t saves and restores only used blocks in
S0 hard drive. Two types of Clonezilla are availakle, Clonezilla live and Clonezilla SE (Server Edition). The file
systems supported by Clonezilla: ext2f3/4 reiserfs, reiserd, xfs | jfs, FAT, NTFS, and HFS+.
www nche.org tw

L | L
“_Clahezilln



i A8 B B R AT A S By

8" Libre Software Meeting (LSM 2007), July 10th
to 14th, 2007, AMIENS, France

v Clonezilla : A better choice than Ghost

v http://www.rmll.info/article62.html
v Time: 12/07, 09:00 - 10:00

v Steven Shiau, Chen-Kai Sun, Yao-Tsug Wang and Yu-Chin
Tsai

v Ubuntu Live Conference, July 22-24, 2007,
Portland, Oregon

v Clonezilla: It's Better Than Ghost

& v http://www.ubuntulive.com/cs/ubuntu/view/e sess/12510
.‘ v Kristian Hermansen, Security Researcher/Developer,
'.' Cisco Systems, Inc.

v Time: Monday, July 23, 4:35pm - 5:05pm



2007 11 A 29 A » Centri ¥ & /£ 7% B Soissons AT
BRI BB B A A T (Les Trophees du
libre) * DRBL s 4% 'public sector software' %-%2

i) B 4

- http://www.freesoftwareawards.com or
http://tropheesdulibre.org/?lang=fr



http://www.freesoftwareawards.com/
http://tropheesdulibre.org/?lang=fr

2008 DRBL & Clonezilla B & Z

V12008 B 48 o AR B R E B
% B LSM (Libre Software Meeting) 2008 &% 35 I I July 2, 2008

“ Clonezilla Live, the bare metal backup and restore tool ”

v| 2008 Linux World and Expo

Aug 4-7, 2008

[ —
r——
—

2B E 4 > #F K4 Linux 48 B E & X —
1. .org Pavilion (booth #: .org 3)
2. BoF
“Clonezilla hands-on Lab: the universal bare metal backup and recovery
o tool for Linux, Mac OS and MS Windows*
. 6:00 pm — 7:00 pm, Wednesday, August 6th, 2008,
Room: 304
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Ubuntu Live, USA,

11:00am - 11:30am

11:35am - 12:05pm

12:10pm - 12:40pm

3:30pm - 4:00pm

4:05pm - 4:35pm

4:40pm - 5:10pm

5:15pm - 5:45pm

July 07

Openness and Decentralization
in Internet Video
Dean Jansen

MythTV: Live on Ubuntu
Andrew Oswald, Mario Limenciello

Ubuntu Thin Clients-and
Fat Ones too!
Oliver Grawert

Clonezilla: It's Better Than Ghost
Kristian Hermansen

Ubuntu: A Global Story
Jone Bacon

Why Do We Need an Ubuntu
Women's Project?
Belinda Lopez

Ubuntu Semplice:
An Italian Collaborative Book
Simone Brunozzi

Gopmncts £ CANDNIEAL - O'REILLY"
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International Free Software Contest
Soissons, France, Nov 07

~

o AT

—_— |
E#MAEDRBL
BB LBEClonezilla

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

“ PROJECT THE 20
AREA

¥ Jury extranet

FOCUS ON..

The winners are :

. Inthe category "Security" :
2 How to register i plateform, Install it

g . » N°1 - rsyn Q
Candidate to manage multiple
projects w03 SYarsinla web easily and
. make an ecommerce
> THE In the category "Enterprise management"” : W R SRR

of - S :
CEREMONY » ﬂ‘_‘l [L\_FH_L?—J':‘ME minutes. Your are a

& » N°2 - Scenari webagency ? It is
Event schedule  , 103 - peStar your free solution

o] . ‘
Maps In the category "Public sector applications" : Written in PHP you
@ Registration » n°1 - DRBL can easy add plugin
¥ The results » N°2 - PMB to PLICT. A powerfull
» N°3 - VHEFS solution. PL..
>
RESOURCES Dans la catégorie "Education” : .

© Newsletter » nol - nojump
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Feedbacks

e A user from a semiconductor company, Feb/2007
— DRBL helps us a lot! Thank you!

* ] just wanted to send a message of thanks
that since I found DRBL last year its use
in our lab has saved hundreds of hours of
work, not to mention having excellent
support and while being a little "do it
yourself" it has still only cost us our
time 1invested to get it set up and

= configured and has better functionality

than most enterprise-class imaging tools,

& like Acronis and Symantec/Norton Ghost.




Feedbacks

e A user from Italy, June/2007
— ]I think DRBL+Clonezilla is like white magic!'

— We need to clone some 1linux machines for

Lhu ! government projects. Before DRBL, we use
G4L: no multicast and 35 minutes of cloning
time for a 40 GB HDD. Now, with DRBL we can
clone up to 10 machine in 7 minutes with a
40 GB HDD. So, 350 minutes (G4L cloning
time) vs 7 minutes (DRBL cloning time with
Clonezilla)! The time is reduced to 2%!!!

& — INCREDIBILE and absolutely
& greaaaaaaaaaattttttttttttttttttttttttttttttt




Feedbacks

e Kristian Hermansen

e Cisco Systems, Boston, MA, USA. Sep/2007

* Clone 5 GB image to 64 machines in 5 minutes

— "I used Clonezilla in the design of our Cisco
Computational Cloud cluster to multicast a 5GB
disk image to 64 machines simultaneously. And I

did it all in under five minutes! Thanks
Clonezilla!!!"




Feedbacks

* Barny Sanchez

* Information Systems Security, Southbridge,
Massachusetts, USA.

e Cloned 1084 systems with DRBL (Clonezilla
server edition)

— "So far I have cloned 1084 systems with DRBL. I
followed carefully the advise from the website,
and using multicasting plus dividing the amount
of systems in groups of 80-100 PCs at the time,
it has taken me somewhere from 16-38 minutes
each turn, using images for various operating

i systems, averaging 1GB in size. This has reduced
. the recovery/cloning factor from the previous
commercial solution I had, for more than 500%,
so you could only imagine how happy my project

"




DRBL #4948 M B2 » #@% » 3£ » KR aNCHC

*Cluster Computing J& J
&K E JER

#& 431 5 & Al (BOINC)

o A JE #: SMP £ 4# (Kerrighed)
o F AR 69 S BLIR 3% (1SCST, AoE)

A - Cluster Computing J& Fl A
}{'g I);J]Ster puting @gl};{g )ﬂpu "o AT 23 AE R AL (GPFS)
2003 2004-2007 2008 DRBL
Y *Clonezilla: 3& & # 15
o *DRBL-Winroll: € #4% % & 2
& *Clonezilla: & /s i {7 Tux2live: Linux %2 % 8% % 45 44 4
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Y A
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export PATH=$PATH:/opt/drbl/sbin:/opt/drbl/bin

* drbl-useradd

— drbl-useradd [-s|--single]| 4 F & &4 B4 4% F4
— drbl-useradd -r cpc 1 40 g3cd 7

e drbl-userdel [-s|--single]| 4% & & %4
e drbl-cp-host |[source]| |path in client]

* drbl-cp-user -g g3cd file

* drbl-get-user -g g3chb file

* drbl-rm-user -g g3co file

& e drbl-doit -u root /sbin/ifconfig
* drbl-SL.sh -1 dsl1-4.4.10.1iso
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DRBL #8 I J& Ji]
Linux net-install

 Small Linux J&H]

* Free Dos J&J

e SAN(AOE, iSCSI) boot J&
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B4 %€ Clonezilla

* Clonezilla [0CS (Opensource Clone System) |

— Clonezilla &£ — 7 ¥ oy X HE B a9 T B » a4
Symantec Ghost 3% 7 Rembo.

— # 5 partclone(http://partclone.org/) ,partimage
(http://www.partimage.org), ntfsclone ¥ udpcast (
http://udpcast.linux.1lu/)

o AR > R R
- AR AR TR £

- B
| o MAZEE B RAA
" — Live edition : @453 # ~ BAA LA » Ve B A5 BR B —
& % 4% R

— Server ed1t1on ;@A /Jig«ljbtmif? s P XETHE s do 1 E
B& 25 & B 3R kgm%ig%


http://udpcast.linux.lu/

B4 7€ Clonezilla ( & )
o I VAGE A SRR R RIAE E A K

v GNU/Linux, M$ windows, Mac OS X, BSD, VMWare EMS

v File system: ext2/3/4, xfs, jfs, reiserfs3/4, ntfs,
vfat,UFS2, hfs+, VMFS

L. v Supports LVM2
v BmERBIMEALRGLAEN dd
v Block base iy 7 3\

o REHARRAZER - R BN  RRAAE
< sxae (AR B AR A )

v VANCHC PCE Z E%)] » 41 4 clients clone 3.5 Gbytes & M$
Windows XP 323% » /¢ JH multicast 7# [ A R 24 8 445 o

. v DRBL-winroll

~

- KREWHEMS$ windows A& A A MBI T L (1) E/REE
15 P M$ Windows G944 35 L 4% , B840 ,(SID)(2) #EZTRE
DRBL server 89354 server 69354
sotoo e



Clonezilla Live %’U’F

o BTN BEIR 0 FEIR
HEERR (iso 2 X )
- THE > T ISOKRIER LR b (R RIS

Wy Hr X o Bel@mE o £ MS Windows T » ¥A Nero Burning
ROM & ] » AR 3% ' BpdRakifAs " Bl isodg ) » £

AR E AR A% o
USB V& & B 3%, [ & AR (zip 4 %)

« HERIR
- #¥ Clonezilla live 2 fx — B R AIEF ¥ AL B 12 G B P
g * PXE IR
& — ¥4 Clonezilla live A/L PXEfJR R L RZER P2 &S50
5 PXE #83% B #%1%# il Clonezilla live

o

- http://drbl.nchc.org.tw/clonezilla/clonezilla-1ive/

sotono e



e (Clonezilla Live

- http://drbl.nchc.org.tw/clonezilla/clonezilla-1ive/

clonezilla live [Running] - Sun xVM VirtualBox

Machine Devices Help

clopezil la . souwrceloryge . net, olonesz ey b

Clonezilla liwve (Default =setting
Clowezilla live
Clonezilla live
Clowezilla 1ive
Clonezilla live
Clonezilla live
Local operecting
Fewory test w
FreeDDT
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http://drbl.nchc.org.tw/clonezilla/clonezilla-live/

Clonezilla Live screenshot

clonezilla live [Running] - Sun xVM VirtualBox

Machine Devices Help

clonezilla. sonwrcelorge . et , olos

Clonezilla 1i (Default setti
Clonezilla
Clonezilla
Clonezilla
Clonezilla
Clonezilla
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MS-Windows K & 74 % BF X Fs] A8

B AT B A A — AT R AT (2 ERGRA ~ B B A
¥ )L ALV, MS Windows B FEE S H - 83 %3¢
#HEERKEHY MS Windows ALK » WwRAALA /HBE L
M RFS B 3L R BLAE - AR G AT A B — e Aa B B o

e 2 E
- IMELHEER
o« WIS ARSEIR
e NetBIOS # P Name service 8&FF353] 6
- SID E#
o 243k ’8 (Security Identifier)
© AD AP A E—M AT/ BAKKF AN A
€ . Hwp
- SFBAEPXER  BJ5 0B ik
- REGEIE AR B A AL




drbl-winroll: MS-Win FRYES

« H&
— A& MS Windows f& #83R P T 4% % #% (Hostname)/SID & 74 P &2
o W35 AL R /AD 3R
— 324t Windows client /£ DRBL 3235 3% F a4

i
b

o i SSH & 18
- TIRERSBE : Afs Rk TBALH]
- FRBLEE R LR E D RE
- e
- Windows #%§ » K fAE
— 5 2 3BAE ¢ 4 Windows A g ARk

® o /3P 12 FEEAH DHCP Server BP ] ( =X A% 483 A 2 fe B 3
A )

. - WAERAKERR (MS-Windows)
e Clonezilla ~ Ghost ~ Acronis True Image... %
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-drblwinrol 1 ZEREEE

MS Wi
winrollsrv
service

ndows

winroll.conf

-

( -

* E*%E%*ﬁi\

* T{F&+4H
* (newSID)
* HERECE

/

| S —

e

* ssh key REE
* MITARS

v

Commands form drbl server

X
N

*dcs IS
* BE / BE
* EATHFHEES
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drbl-winroll

A8 Bl 2 2

- I ML AEAE X
e TP | MAC address | #ZEi<T
e F8% wsname FTH % ¥

- TARBEM G ARAE R

e Bl 5 % | IP/Netmask | DNS suffix (Joao Pedro
Clemente)

—~ SID #.8
- #¥%% T . dhep | BEXITAE

— ssh key 3%z .

L izE 2 X%
77 B L (Dave Haakenhout)/ /% U (Joel Gondouin)/( ®& L / Z/¥ T )
H bt fp T B

3

— EZ command sender : winroll-ez-commands (Dave Haakenhout)

_ e aE o B AN GiE ST A B Mg 4 5 3




drbl-winroll Demo

N A BB ) 72
’ ﬂ‘& () Wotepad++ 3
) HEls b
S | Q¥
A8 B &R T . o) MBS ;

R AT o) B ;
) R b
.i.\w.\ R ,& Internet Explaver

Eﬁl Ctlonk Express
Windaws Update % Windows Media Player
3 Windows Messenger
?ﬁ, Windews Movie Maler
SEim iR e
3 j d = Cvewin Bash Shell
) dibl winRoll-confiz
3 drbl winRell-doc
(¥ drbl-winroll Controler

RPeE (R H
P~ A R kR )

— ssh key & 7T

SRTETE A TR B TR E

o CAWINDO W3ieystem 3 2vwemd exe
o= dpbl-winRoll FHEEFER,

B e e BT HCHC ,Taiwan

License: GPL
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Note

> AE

R

- 474%3% ¢ free.nchc.org.tw #4& : /ubunt
. mBRR

— sudo apt-get install gnome-network-admin

— sudo apt-get --purge remove network-manager
- A% > %X > M\
- 192.168.101.254/255.255.255.0

* (Others:
— http://drbl.nchc.org.tw/course.arch/lucid-x86-
& updated-20100629. tar
i - tar xvf lucid-x86-updated-20100629.tar -C
] /home/partimag
 drbl-live:

- http://free.nchc.org.tw/drbl-1live




* ipconfig /renew
e /opt/drbl/sbin/dcs
e /opt/drbl/sbin/cnvt-ocs-dev thin-lenny hda sda




