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Free Software vs. Open Source

* “Free Software” term author — Richard Stallman

* “Open Source” term author — Eric Raymond

* "Open Source Definition" (OSD) — Bruce Perens

* Richard Stallman %% Free Software HJ##E & 1 A
[7] & FH Open Source & {[i 24 57 2K BXUAY, Free

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

“Free software 1s 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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Copylett 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
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FOSS-Free Open Source Software
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Debian GNU/Linux

 JERIZEM ~ s B HAVEAF
( ;) « HAEHF 5000 £ HERHE

V33

A 4

* http://www.debian.org/

. « R
debian ;i .

\ \\ .; ubunty ° Ubuntu - Debian based
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Grid &4
he globusalliance

v Jan Foster S_t,

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.

v Open standard, open protocol B FLR B2
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Free Software Smart Classroom, FSSC

* Free software projects *
developed by NCHC Free \\\
Software Labs

* Our goal

— FSSC (Free Software Smart
Classroom)

— DRBL, Clonezilla, DRBL-
winroll, Tux2live, Partclone

— Multicast VNC

— Access Grid, E-learning
— Cluster computing

— Grid computing

A Clonezilla

------
]
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NCHC

National Center for High-Performance Computing
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DRBL Ed Clonezilla

* Diskless Remote Boot in Linux (DRBL) F&H#t—1

AR B A M R A IRIR

- NFEIFY LTSP (Linux Terminal Server Project), DRBL i Fi 4380 =i s
IR B LU P ol LUFEA B0 R Bt RS ©

- AJEH PimRfERE T I RLEF

- WP imERSPEEI A (plug-and-play)

* Clonezilla & f# i ERMER I T H | 281D
Symantec Ghost B & Rembo
- TIRELEE (unicast) B AERE (multicast) 18 B

e DRBL: 37K FEAEIESE(F H . GNU/Linux B
 Clonezilla: B fEERIEF A | Z28E7F GNU/Linux,
\ \\ A] LIZE Linux/ {7 Windows

SIS
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DRBL - Diskless Remote Boot in Linux

« pxe/etherboot + nfs + nis - ¥5EE AIJE 5 L
#EJF © PC Cluster -> H H#HS B #= 755k

1. XHRZ TR EESEEE - Linux  EfER
Windows R] [F]FRF T /7
- DRBL IEE TN » OS f71E server ¥i » client YRHVEE R &R

2. I EH TR

- FrERIRISEFTE server B H o BRI S client BUEE R A 18
- VEEARHEEES L FEIE server 23 —mRIA]
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DRBL

 Network is everywhere, cheap, and fast

 In DRBL

— The harddrive bus cable is replaced by network
cable

Diskfull
PC

Diskless

PC Server

NCHC

lmage source: WWW.IIll”eIl.COIn.’[W National Center for High-Performance Computing
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* DRBL, FreeDOS, H#AEAH ) OS, memtest...
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Clonezilla
v Clonezilla [OCS (Opensource Clone System)]

- #Z45 partimage (http://www.partimage.org), ntfsclone £ udpcast (
http://udpcast.linux.lu/), Clonezilla 7&—5¢ B A BEME ERME R T B, »
JH{L Symantec Ghost BY & Rembo.

- LINCHC PC #(= %1l » 41 & clients clone 3.5 Gbytes ') M$ Windows
XP BRIE » % F multicast 77 =UHI H 24T 8 75 ©

o A DUREAF B SR A RIVESE R A

v GNU/Linux, M$ windows

v File system: ext2/3, xfs, jfs, reiserfs, ntfs, fat.

v Supports LVM?2

v DRBL-winRoll

+ DRBL £ M$ windows FHIIEFLNEE (1) &=IEE HEMER M$
Windows HJi#s %8 , SID, #£4H (2) #5722 DRBL server 5%

\\\ 22


http://www.partimage.org/
http://udpcast.linux.lu/
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drbl-winRoll: MS-Win [ FJEA& &
/ff

H HY

- fBRAE MS Windows TEAHE A E4E 44 T8 (Hostname)/SID B #E [t
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- B4t Windows client 7£ DRBL (=EiE A #25r T &
« B SSH &iE
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s K7
- Windows BRES » ZEEfE{E

- JBELE ¢ ¢ Windows 24 BRIk
o B {EFFEH DHCP Server R A]

- A HZRKERER (MS-Windows)

* Clonezilla ~ Ghost ~ Acronis True Image... 5¢

\\\ - ST (B DRBL BB ¢ B4 des 182




drbl-winroll ZERE <= [E

-

N

MS Windows

O

wsname newsid
fEel Bt * ssh key FbaG
* AR * SID X TS * des F84
* LAFGAL |+ BEfS « B/ RS
i « BT R
N .




drbl winroll E¥ i€ B H AR IR
« MBAET

351‘}%% S

* IPIMAC address | HZR¥gE
* 71‘@%3 wsname F)f 75 7%%(
- LAER A MR

* [& %€ | IP/Netmask | DNS stuffix (Joao Pedro Clemente)

- SID #iHl

- sshkey #0i% :

o« HAIE R T A

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

- RBEERDRNEREEERWLE dibl server EfTEH

o HMPER AR SR

- fa7 B 3 (Dave Haakenhout)/ %3 (Joel Gondouin)

O
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Licensze:
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— ssh kev 3

v CAWINDO WSsystem32cmd exe

L

:\Documents and Settings“Administrator S [ drbl-winRoll’

@ T-Zip
1:'| Hotepad ++

T EEh
) S
.'\‘:.::; Bidows Clboe 5 Internat Explomer

L‘Ej Qutlook Express
Windows Tpdate & Windows Media Player
3 Wlind ows Mesenger
b’ﬁ Tindows Movie Maker
S B
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[y drbl winRoll-confiz
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DRBL Environment

I public/private IP




client nodes

servet switeh pxe/etherboot pxe/etherboot
DHCP — 1P > 192.168.0.1 172.16.100.10
TETP — kernel > boot boot

NFS WSYM’ /, /usr, /home ... /, /lle, /home ...

user login user login

29




DRBL H&E A

< LUNPTAIRIRIMS (B 222 - PREGHS Al RS 5 Bl Iy
R PRI R IBUF PR m?&zﬁ%l@l’] 2

RAFEL RS T ERIE S A AT A& AR

v ERLBEETE (HPC) B K& i 2 1 E 5 Y
)t

v BAEHHE :CPU 450 MHz ° 1B E
R LR o

B :CPU 2.6 GHz > 21878 1 GB > Gigabits 9% F 4 5k ©
-l
< I fKHFS :CPU 300 MHz ° 501588 128 MB » 100Mbps 485+ » &2

B i LB R SO B B (PXE) A R ElUE A PXE 2
HEAE R HY AR

v A REE R
o FAKFESK :100Mbps HIAZHLES o

o BEEEFIN  DL40 NRVERSEE A 0 WG 24 # 100Mbps FIACHies
& LT 7 SMERE 2 1 Gigabits ports ©

iEI
i

o
il

256 MB  fast ethernet(100Mbps) 4

30



DRBL

* http://drbl.nchc.org.tw, http://drbl.sf.net

« E#E GNU/Linux 4

- — FRE

— 1386/X86-64 platform

B

— Debian, Ubuntu, B2D, RedHat, Fedora, Mandriva, CentOS,

OpenSuSE, SuSE

= — BT 1RA:

+ /N GNU/Linux Z4

— DSL, PuppyLinux, INSERT, PLD, GeeXbox

* ARZETR
— #3 GNU/Linux
— %% DRBL &=
- BE Ml Ras
— e H B

R

NCHC

National Center for High-Performance Computing
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* DRBL Live ( #EH)

— http://free.nchc.org.tw/drbl-live/

* Clonezilla Live

— http://drbl.nchc.org.tw/clonezilla/clonezilla-live/

httpioselonezilla. =Fonet, hitpissclongs

Clonezilla live
Clonezilla live (To RAHM. Boa
Clonezilla live (no from

Clowezilla live (fails

iwan
¥ Free Softoware Labs

32


http://drbl.nchc.org.tw/clonezilla/clonezilla-live/

O

Modes of DRBL./Clonezilla

Full DRBL | Full Clonezilla | DRBL SSI | Clonezilla Box
etc, lvarof client| NES-based | NES-based | Tmpfs-based | Tmpfs-based
Files in /etc and
/var of client after
reboot Kept Kept Gone Gone
Extra space in
server/client ~30-100 MB* | ~50-100MB* 0 0
Max client #/eth-
ernet card In
server 253 253 253 253

* depends on the packages installed in the server

33



DRBL and Clonezilla

Wttprrzclonezilla.e=fonet, http:s2clonesdd e i, orey. by DREL Thttp:s7drebl. nche.oey. tw, httpissdebl. =t net)
Clonezilla live R
Clonezilla live (To FAN. oot Welie Gan be renoued later) iy SO e A e |
live (no fromebutfer) Local operating system (if available)
Clonezilla live (failséfe wods) Hewory test wzing Hewtezibbe
cal operating system in haeddeive (if available) Puppy Livwe (Rewdizk)

D

Lo

ez Dlah] g ailif nobinns

BERREEAXLAFTEE S
#xEE® NCHC Taiwan

o il AZETREHLAFELF s :
lrm \ NCHC, Taiwan
O‘Of\ez.l“q f & HMAGEE FreeSoftware Labs

remote—linux—txt Client_remote_Linux,_ text_mode._powerful_cl http//free.nche.org. tw \
terminal Client_remote_Display_Linux,_terminal_mode

remote—memtest Client remote boot to run Memtest&6,

remote—fdos Client remote boot to run FreeDOS

clonezilla—start Start clonezilla mode
clonezilla—stop Stop clonezilla mode

N TR AT ST AT AT AT AT AT AT AT A AT A
T

netinstall Network installation

local Client local boot (PXE client only)

reboot Reboot DRBL clients now

shutdown Shutdown DRBL clients now

Wake—on—LAN Turn on DRBL clients by Wake—on—LAN now

switch—pxe—menu Switch DRBL client menus

drbl—ssi Turn on or turn off the DRBL Single System Image mod
login—switch Switch_client_graphical (X—window)_login_mode

others Other modes or commands =

- Bk > <Cancel> | NCHC

National Center for High-Performance Computing

[«]
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« bR 3 R 0 4 RIS ZCE (1 DRBL (& Clonezilla
'HL B %
- FEASE/)N 0 BEEEL/N 0 = RE/)N o BEIE/NE SR DRBL 2R 4%
& U s R E BN
- PR DRBL HGEAZ UL EEE
B T A A T

< PRMFEFTL 94PC FHZEH A DRBL Clonezilla Box Al &8 i% 7 YL AE
A AR A 0

o {484 DRBL B Clonezilla BSZH% » 35 {EER LL_F{F
Clonezilla 28 clone i-Linux %% Linux ¥R

5 e T LT L /N
< 3R T DRBL MERABEA TS 4806 04 4F Linux 3 4 58I I AEH
T IR B ALERE D

- %M clonezilla R {iE B ZZE 35
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6/l H RN 7 B4 NE2 University of Louisville
< {EH Clonezilla 2 {fi & FE3 A FE IS HIE B IR
H Z< 5 5 Christian University
< ffF§ DRBL 21 HER =
7B NCCW ( National Computer Centre Wonen )
- {#H Clonezilla AEISH=
JE1EZ ADOC (APEC Digital Opportunity Center)
- {#H DRBL JAR#iRA# =
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Clonezi

¢ 2003 5+1% A DRBL $Z
Clnoezﬂla THEETHHE

v 2006 “F distrowatch.com
¥ 73 &« Linux in
education

v 2007 %7 A 4 A NCHC
DRBL/Clonezilla &% €
7~ K8 B ]~ <play>
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D
(\ource: distrowatch.com 37


http://distrowatch.com/weekly.php?issue=20060313#2
file:///home/c00jhs00/opensource/????_?????/???/200707_LSM2007/video/20070705_07001H.mov

FEASEERIIZRG] ()

— _‘éé: /) Y AY
¢ FEFERAAE L
o R FUDFE M 2R 94PC BT ZEE H DRBL Clonezilla Box fA]iR#%

1= 7GR http://enc.cyc.edu.tw/modules/news/article.php?storyid=102

o R REERBRERERE

4

= E& Switch
{ 1 D-link-33265 )

EARscE

Switch 1

BIRERNEER R |
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http://enc.cyc.edu.tw/modules/news/article.php?storyid=102
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A eI -Y

< FEE NP7 W AE R K& University of

mlﬂ

Louisville, Kentucky, USA

v {# F Clonezilla i 230 A BB ASHEAS IR
v G Matt Lucke;t Tx%@@ﬁ\ﬁ\)ﬂf
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FEASEERIIZRG] ()

v HZK Tokyo Christian University
v+ [ DRBL A2 EEn=
< JEGH Frank Tuzi f2 A
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FRANAZE P20 ()

v {a i NCCW ( National Computer Centre Wonen )

v {¥ F Clonezilla IXEANEZE
v BEH Dave Haakenhout ¥2LHE B
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FEASEERIIZRG] ()

v JEf#E ADOC (APEC Digital Opportunity Center)
¢ f%H DRBL JA/~#i BB E
v JE&Hf Ulten Ryan HE L &

1 B5UPHM
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Formosa 1: 150 nodes, Xeon 3.0G*2/node, gigabits switch, Using
Clonezilla

il

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

45
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o BISLAIE REEYIRIEE R I AYEHF L
v Server: Dual Intel Xeon/Nocona 3.4GHz
v 15 nodes of dual Intel Xeon/Nocona 2.8 GHz

J

v 48 gigabits ports switch
v Using DRBL
 BISLATIEARE: 57T 00
v 16 nodes AMD Opteron 275*2/Node gigabits switch, using Clonezilla

- BILAEREEAREHFTER

v 5 nodes AMD Opteron 275*2/Node (IBM e326) gigabits switch, using
Clonezilla

O y
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B SEET R DAHE DGR - s oCEE R

v Performance Evaluation of SLIM and DRBL
Diskless PC Clusters on Fedora Core 3

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

i

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, K.L.

\ \\ v Cellular Neural Networks and Their Applications, 2005 9th Internation%
Workshop on 28-30 May 2005 Page(s):311 - 314



B SERTH DAHR SCE - s (58)

v Condor: Building a Linux cluster on a budget

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/presentations/goncalv
es_condor_drbl.ppt

* DRBL i Clonezilla 7F Linux Magazine 69 2
(Aug 2006)

. ) = http://www.linux-magazine.com/issue/69/Linux_World_News.pdf
| \ 50



T HAAE B AR B TS
v+ 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
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DRBL
Remote Bosl in Linux

ADOC, Philippine, June 07
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Ubuntu Live, USA, July 07

MONDAY

11:00am - 11:30am Openness and Decentralization
in Internet Video
Dean Jansen

11:35am - 12:05pm MythTV: Live on Ubuntu
Andrew Oswald, Mario Limonciello

12:10pm - 12:40pm Ubuntu Thin Clients-and
Fat Ones too!
Oliver Grawert

3:30pm - 4:00pm Clonezilla: It's Better Than Ghost
Kristian Hermansen

4:05pm - 4:35pm Ubuntu: A Global Story
Jono Bacon

4:40pm - 5:10pm Why Do We Need an Ubuntu
Women'’s Project?
Belinda Lopez

5:15pm - 5:45pm Ubuntu Semplice:
An Italian Collaborative Book
Simone Brunozzi




Linux world and Expo, San Francisco, July 07

Dell booth, 'Massive Deployments'
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International Free Software Contest

Soissons, France, Nov 07

Iy
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Feedbacks

* A user from a semiconductor company, Feb/2007

O

— 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" 1t has still only cost us our time invested to
get 1t set up and configured and has better
functionality than most enterprise-class 1maging
tools, like Acronis and Symantec/Norton Ghost.
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Feedbacks

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

— We need to clone some linux machines for 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
1s reduced to 2%!!!

— INCREDIBILE and absolutely

3 \ .....................
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Feedbacks

* Kristian Hermansen
* Cisco Systems, Boston, MA, USA. Sep/2007

* Clone 5 GB 1image to 64 machines in 5 minutes

— "I used Clonezilla in the design of our Cisco Computational Cloud cluster to
multicast a SGB disk image to 64 machines simultaneously. And I did it all in under
five minutes! Thanks Clonezilla!!!"

N \



* Barny Sanchez Feedbacks

* Information Systems Security, Southbridge,
Massachusetts, USA.

* 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 systems,
averaging 1GB 1n 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

" 61
managers are :-).
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