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Outline

 Opensource, Unix, Linux 4

-Free Software/ Open Source Software i /)~
~Unix/Linux ff 4
 Cluster OS distribution and packages

—Rocks/OSCAR
—-DRBL/Clonezilla

e Demo
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Why use Linux in cluster ?

e Operating system Family share for 11/2010

Linux, 88.34%

*Operation system Family/
Performance

http://www.top500.org/stats/list/

Free Software Lab, NCHC 4

Operating Count Share [Rmax Sum Rpeak Sum Processor
system Family % (GF) (GF) Sum
Linux 459 191.80 38587202 58399775 5146933
Windows 5 1.00 1412590 509350 59072
Unix 19 3.80 1399566 1796003 109970
BSD Based 1 0.20 1122400 131072 1280
Mixed 16 3.20 3151334 3819110 1155072
Totals 500 100% |(43673092.54 |64655310.70 6472327
Linux
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Polling

1¢ J i® Linux / BSD A% 7

1¢ JFl Linux / BSD % Server ?

1 Fl Linux 2 @1& F o BRI R AN ?

W BT E R E P AR AT BT E R A AR
B W AE / ARG AR [ R R 27 7

B/ MAURSHRE T SEEBE
B AT AR es B REAS R~ WA B G R IRE T A > 4o ¢ Apache
v MySQL ~ BIND....
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(The Soft) Revolution

Freedom to use, copy, modify and distribute

B B dAE A o A A5 AL AR

- Legal &%

Software almost free of charge 78 & -F % &
Charge service JR75 74 d &

e See “Revolution 0S
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e OLPC- One Laptop per Child
— International project by MIT, USA

— Runs Linux (default Fedora)

e Asus
1 — Eee PC(Xandros Linux)
e Dell
- XPS M1330 (Ubuntu), Suse Linux
* HP
& — Mini-Note 2133(SUSE Linux)
B o« B AAEE AL T A

R FE

e Business issue : case study

Free Software Lab, NCHC 9



“ “ s 2= X ~
A R A X
e 22K H (Hewlett-Packard Development Company, HP)
Linux <RF9698]484#% Martin Fink PT#% { The business
and economics of Linux and open source ) —Z » 15
L2 FBEMFNLHEL ERE®H FEN
o JRAPEMEAEX

- IR R AN Linux fEEAGRH CRE » L F i Ea
B RAL A SRR R 25T B X 3B R A 4o A D sRaRA2

— Red Hat >~ Novell SuSE ~ Mandriva ~ Ubuntu
o i A\ X AR AR E A K
— Embedded System

— Easy customize >~ license payment

o FEFRERK
- RRE B RS R RRGE EREIERATE L
- MySQL ~ Trolltech( #mATE Linux k78 ¥ 57 )

http://www.openfoundry.org/index.php?option=com_content&Itemid=347&id=1449&lang=en&task=view
Free Software Lab, NCHC 10




Software Wars
Software Wars

http://mshiltonj.com/saftware wars/ All trademarks are property of their respective owners. Inspired by Andy Tai http://satai.org/
2006-12-28 Copyright 2006 - Steven Hilton =mshiltonj@gmail.coms= Permission to copy is granted if copyright notice is preserved.
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Free Software vs. Open Source

e “Free Software’ term author —
Richard Stallman 1970 ==

1583mmm Y9

9

 “Open Source’ term author —
Eric Raymond 1985

- "Open Source Definition" (OSD)
— Bruce Perens 1991==

e Richard Stallman 3 Free Software &9
¥eZ&# it R F] & & Open Source iz 8%
w5 R BLAX, Free Software

e Free tt Open Source {54k & 5& F A%

e Free Software ] 4.5 0SS #93F 4~ & &

1998 o
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(Free Software)

2 Freedom to Use, Copy, Modify and Distribute
(UCMD)
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F' "

NG

GNU — Gnu 1s Not Unix!

1983/9/27

Z% % :Richard Stallman
http://www.stallman.org/

Free software manifesto
http://www.gnu.org/gnu/manifest

~ Free means freedom!
= Free Software Foundation — FSF

%L"ﬂ‘ E \JIE/\#E éﬁ%ﬂ*" Ae ?
Y R NNE S E

Free Software Lab, NCHC



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

FZ TFree] : %.For BH?
W

ZBH FAELRE AEEAATAU. C. M. D. FTA T AABUH wRAAE
Free beer ? No...

Free speech - By Richard Stallman. (/A38f ,Public good)

| No free lunch 7

(13 . . . .
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 (L1nux Journal &) & R4
?f"F)

s HEHRBARZALELR é’]ﬁ}éﬂ%,t

c BHRBERT LR FEEFELIE B A A B a4 8 B b Y
 GPL 3k 7% =T 2457 488 & 1’?? 493-}%7%‘1'?%”’]
EE N

R E o fE BB E) BRARAT ;%—*ﬁéﬂﬁfiéi‘ s E AR L BA [
O N i G P A S iy A T
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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.

R s ...

* See Richard Stallman - What is free software .flv
http://www.gnu.org/philosophy/free-sw.html
Free Software Lab, NCHC 16




Copylett vs. Copyright

Copyright

AR B A

Copyleft

RBFEM AN » RN IAE FHE
CHBRERERARABAEHU > C> M~ D

Lawrence Liang
What is copyright? What is copyleft?
How can we share culture in a world where everything has a license?

: Scientists, writers, designers, artists, musicians and others are increasingly intere
5 sted in making their work available in 'the public domain'. This booklet is an ov
erview 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
Free Software Lab, NCHC 17



http://www.gnu.org/copyleft/copyleft.html
http://pzwart.wdka.hro.nl/mdr/research/lliang/open_content_guide

X% Licenses &

Name

GPL

Apache License

Copyleft ? compatible ? Used by
Yes for
GPLv3 Apache,

GNU General Public License

Yes GNU, Linux kernel, MySQL

GNU Lesser General Public
License

glibc and many other libraries,

Yes themes and icons

EU DataGrid Software License

Yes

Intel Open Source License (OSI)

Yes

MIT License

Yes X.org

X11 License

Yes X.org

Public domain

Yes SQLite

Mozilla Public License (MPL)

Yes

(limited) Mozilla and Moazilla Firefox

IBM Public License

Yes

Open Software License

Yes

Common Development and
Distribution License

Yes Sun's OpenSolaris

Netscape Public License

Yes

Apple Public Source License

Apple's Darwin operating system

Q Public License

Original BSD license

Nokia Open Source License

Sun Public License

http://en.wikipedia.org/wiki/List_of_FSF_approved_software_licenses

Free Software Lab, NCHC
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Legal Issues

e http://www.gnu.org/licenses/
b4t
- BN (AT ~ R R~ R )
* GPL — General Public License
 LGPL — Lesser General Public License
- UM (T~ BLRASUAHF L)
e FDL — Free Documentation License
* T H T LIF

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

Free Software Lab, NCHC
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S
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— - , B Fe VLB 2B 16 18 )
Lezas ) - FasiiTe
* P R ARG QB ~ B
- & “ WA b -
5 5% 145 7 T # A C(REHEHT) .
R TE 1815
(BHZ—) —il Y3 5
( Bb Bk A4 W
AR PYSTL LS ONESCO | ma L
A NASA  ad| RANE EméAw
(AdZ =) &% G g
mwniz) [V

- Apache OpenSolaris Available as: es.gnu.org/~reneme/map/en by René Mérou (h@es.gnu.orw

A E 2 Fﬁ%ﬂ"};g- Hl'f]—/ 2 :]Z’ ffglﬂb
T3 BRZISE 7 :
I( LA el * {L\?];M Linux & R ##4
i SUN ELLUG, LILUG,SLUG
S Sol refoxgs | - T2 B B B R
HOWTO x4 , rurefoxgg | . ee NOVELL OFTC, freenode
2 Gimp & K[ EX P
%'ﬁﬂ' B T, éi_’tja‘ = PN 3R 5 A&
By goonact g e A {} e e T Phoronix.com, blog.ofset.orf
FAMA 2 I O ok = F R
[,7,. Emacs =7 sk, EEL, AEit P *wl; htelnent emacswiki, wiki.debian.org
.~ JpenOffice.org o B 2 wn | @En ightezmen e
1 ., Y LinuxQuestions
G e/ fre/wEX) KDE P
iﬁfﬂf’ﬂﬂi‘)%"" GNU p= debian-i18n, blag-users
CALUC U ‘ - o2k
- ARk N P AR 2 * ’ 7K
B W SRR AR MR 2K OSWC, aKademy, RMLL,
Debian GNU/Linux TCP / IP &8 IETF Fosdem, GNU Hakers Meetigg
BSD Ubuntu/Kubuntu OpenDocument KB OASIS & ISO Ve
GPL 3 gNewSense CSS and HTML ® 8 W3C SPI, GNU Herds
Copyleft © OpenBSD



http://es.gnu.org/~reneme/map/en
mailto:h@es.gnu.org

e D-Link /= 1% B8 & X3 8¢ T 42 87 Welte 2% 3 B3R,
2006

* SCO F ol #HA A FHRT Novell #A Unix FVEH
- 2007/8

 SFLC (Software Freedom Law Center; SFLC) #f Monsoon
Multimedia #% th 2 1 # 124 &3 , 2007/10

 Eee PC A] h — Ik 1&AE & & B#1 09 378 » 78 W% A Linux

Ve ¥ A 4G w8 193 & S oL ARG GPL e 2 2 K19 &
. o T —ERARLAN AR R M R BT 0 SR

B OE 2 0 APl A AT ARG B TR R 2 R AR
b BRA R AL ET R A AR A

e ¥4 L4 Google Android %9 Java 124, 2010/08/15

Free Software Lab, NCHC




Open Source

* 1224+ Eric S. Raymond

— http://www.catb.org/~esr/ 2 A
- Opensource — & &9 4 B A ' “‘ -
° %’f/j; ' :ERIC RAYMONMD

Authar, “The Cathedral and The Bazoar”

o

— The Cathedral & The Bazaar
— The Art of UNIX Programming
— A Brief History of Hackerdom

- Netscape ¥ Navigator /R %5 #% &9 B 7C

Free Software Lab, NCHC




The Cathedral & The Bazaar

v | g L D Ol ol v ety
o o ey dvEeed e e

THE EATHEHHAI.
& THE BAZAAR

WESINGS I (INLT ASD QPEN SBURCE
BY N ACCECENT, H‘ﬂ!'llml]'lll"f

“ERICS, RAMOND

NETY E MR I 0l T T & O O L

Case study

Linus Torvalds' Linux
Esr's fetchmail
Netscape, Mozilla

Many many more!

*1 Fe AR 694 B 2 AL B W Rl B A, ST VAGE
| ARG e R Ay 45'{#;?']/?&“5%’7 b 3R

& 2R AR é‘”ﬁg
b LEAERR

http://www.catb.org/~esr/writings/cathedral-bazaar/

Free Software Lab, NCHC




The Open Source Definition

Bruce Perens *3%

Free Redistribution - B & &#& 7

Source code - /&% 75

| Derived works - #7 4 %1k

* Integrity of the author's source code - /& BI1F & 2 X R 45 #5169 7 M

« No discrimination against person or groups - ~AFHAEFT AR B 88 A £ 7| 4538

« No discrimination against fields of endeavor - ##2 X 2 EFT48 3 A 69 4] Al 4 H £
A AF &
« Distribution of license - # i 44 15 #
« License must not be specific to a product - #ZHE1& & T AF 2B 744 T & S
b « License must not contaminate other software - 3 15 3k T 45 FRF] 24 3k 2

« License Must Be Technology-Neutral - 4% ## 14 2k o4 78 3 4f7 F =

http://www.opensource.org/docs/definition.php , http://www.openfoundry.org/
Free Software Lab, NCHC 24



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

The Cathedral & The Bazaar

[#BF 1] TR RRBRARXBERL R I TR
[#F 2] BFORXFoEa g2, FROEXFiE
ZRE (FEEAR) K.

C[BE OS] EHH— AR A AR R R T
R ARAL BRI 6 R A

[#F 7] BF, @FEEHRA, LHAREAZGE

.

[#%F Q| RASHARERR  FTHHBRMBET A -
Linus &

Free Software Lab, NCHC




Video about GNU

e Richard Stallman - What 1s free software?

- http://www.youtube.com/watch?v=uJi2rkHiNqg
e Richard Stallman - Free Software Song

— http://www.youtube.com/watch?v=1BH7poMtPVU
e Richard Stallman - Free Software,Free Society

— http://www.youtube.com/watch?
v=35V0kdQ8vIM&feature=PlayList&p=65CA10D0F42E
48FD&playnext from=PL&index=0&playnext=1

e Revolution OS , 2001

* The code , linux

Free Software Lab, NCHC




Unix History

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

e Unix, C Programming Language

~ *«Ken Tompson * Dennis Ritchie
« T RMA
- AR AMAME - (REAENBA) o

- PR AT REEMBEE  TENRARAT MR
HZ A KA R A -
~AEATAT A B R HANLEBRAL -

* BSD — Berkeley Software Distribution
e Billy Joy(em), Marshall Kirk McKusick

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

Free Software Lab, NCHC 27



Unix-like history

1970 1980 1990 pppp  Time
= FreeB5D 5.4
- —
— = OpenBSD 3.7
—=| BES0 (Berkeley Software Distribution)
Bill Joy - - -
—el SunDs (Stanford University ) | Solaris (SUMN) 10
Darwin
.
W [extStep 3.2 LIrify
+ — | Wlac0S K 4

—————— | enix 05
tlicrosoftdSCO

MU Hurd I:I.E-_h

Projecte GMLU

Unix Time-Sharing System (Bell Labs) 10

Ken Thompsoan

Dennis Ritchie (C language) | LHP-UX

System 11 &V family

Fichard Stallman GMU S Linux 2068125
._I]mnm | Unus Toralds 20.2
Andrew Tanenbaum
111 w2
| AL (IBM) AL
e LniWare (Univel/SC0) 7.1.4
# R (S b.5




Linux History

Linus Torvalds,
Finland

Just for fun!
Related to Minix

Newsgroup flame

Opensource

o e Internet effect

Free Software Lab, NCHC



Linus P& & X 8] — & post

From: torvalds@klaava.Helsinki.FI (Linus Benedict Torvalds)

Newsgroups: comp.os.minix

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

| Summary: small poll for my new operating system
Message-1D: <1991Aug25.205708.9541@wklaava.Helsinki.FI>
Date: 25 Aug 91 20:57:08 GMT

Organization: University of Helsinki

Hello everybody out there using minix -

p 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 1s starting to get ready. I'd like any feedback on

Free Software Lab, NCHC




Linus P& & ¥ 69— & post( 4 )

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 I won't promise I'll
implement them :-)

Linus (torvalds@kruuna.helsinki.f1)

" PS. Yes - it's free of any minix code, and i1t has a multi-threaded fs. It 1s
NOT protable (uses 386 task switching etc), and it probably never
will support anything other than AT-harddisks, as that's all I have :-

(.

Free Software Lab, NCHC




AFAEEE B - Linus = 2

. HRASB

o B RiLE iz

o B4R > Just for fun!

Examples: Sex ~ #F ~ €M ~ F# > Linux
Software 1s like sex, it's better when 1t's free.

23R i B 2 K, (for developer)

Free Software Lab, NCHC




What's Linux?

eLinux £— £ AW 32%{Z,.% A% LT Unix-like
1”?% A FlEFA A2 SystemV $2 BSD i H
4 POSIX A2 # o

e [t's GPLed!

 Ported to other platforms: 1386, X86-64, IA64, DEC's
Alpha, Sun SPARC, PowerPC, VAX, SGI MIPS etc.

*PC ~fIRE ~HAXNAHR - FHR-KXHAESR
c IR FEAH ~ RALRLE 2K (NZ Airline)...

Free Software Lab, NCHC




[Linux Features

e Totally Free!

e Open source
e Cross platform
c 2 AN% L
B 48 353 58
« EF4 GNU #k#2
> o THHLMAFE A G LB

Free Software Lab, NCHC



[Linux & Distribution

e Linux = kernel !

. ¢ A distribution = Linux kernel + software
packages

e Linux kernel + #& A& &9 libc utilities + X
Window system

. 4
BT

T 26 T B % ¢ GNU tools!

o B #& 3 E > ™A GNU/Linux

Free Software Lab, NCHC



[Linux Distributions

Suse http://www.suse.com/

Debian http://www.debian.org/

Ubuntu http://www.ubuntu.com/

e Gentoo http://www.gentoo.org/

Fedora http://fedora.redhat.com slackware ' wom -

SuSE

Slackware http://www.slackware.org/

Mandriva http://www.mandriva.com

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

BEF 30 %
http://distrowatch.com/

Free Software Lab, NCHC



http://www.suse.com/
http://www.debian.org/
http://www.ubuntu.com/
http://www.gentoo.org/
http://fedora.redhat.com/
http://www.slackware.org/
http://www.mandriva.com/
http://www.redhat.com/

Linux Distributions (Good or Not ?)

R BATIR H.P.D*
1 Ubuntu 2179
2 Fedora 1537
3 Mint 1485
4 openSUSE | 1229
5 Debian 1056
6 PCLinuxQOS | 937
7 Mandriva 876
8 | Sabayon 821
9 | Arch 767
10 | Puppy 6380

Nov., 2010

=t last 12 months

PR %
oﬁ%gg

- A& ¥ — Z % (monoculture) °
AR R NAZ RE T
By B A% 3

- EARR A L T ha g
o Zh

- — B EBAK

- XK B

http://distrowatch.com/

Free Software Lab, NCHC 37




Debian GNU/Linux

JEM XA > B wag B

& A #5000 % 8 &8 A
£ 43k

http://www.debian.org/

debian ...

a5 5 ek B 1R

3] . :t: ubuntuy Ubuntu— Debian based

Free Software Lab, NCHC


http://www.debian.org/

4P SRS R st fr B B RBE A R
2002 5 5 F] NCHC f& sk T/ Fa 32 b Bl R A B3R 44
PR A s AR S 2 RMER

BN

aw

BN R FT 0 AR LS A ARAM

2T RN EALTTS

ABM XY EFAT=1TEUALE

P E F o e X2 0 HERARE &
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e

ﬁjf]¢?&séj‘—§&%kf§ié?§§

c LHE » KNP MBATIEUIE LALLM NTREHEFHINENE S
c 2 RE 89 F)K » BT L EZRE/L X EBATIEEIE
1,229,276 3% » 4&3F AT A Sl Sk BE i BAR B I S L HEAL

E

e 5k FE AR ERRRE R CABKRYE  c FEERGEE
s REXIMMUAAAFTHARALZAZ N RASEA BT L > HllefFie
L IRAZ

c KM T > WRAZERMAIBTHEORBAELRL  NEAL
AARIEH » TAERAKRL AR > sRRAFFRIOCRERR ©
¢ o RAMN A R A IR — BRI — R N ETRON R ERNRE > B
NEBZ s Al EZirwh o BT A A T AENEREF ?
> * BURHRARPTAR I 69 TR » 09 SR80 7T 58 R AR A 20%730% » 47 H A
100% 89888 %M » R TR LAAU.CMDHAY
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Free /Open Source Software

c R Rxawme—EEE RAEE TR7) K4a# MSIE
w2 — 1846 F ... 2003 55 A 7 B MS$ IE #2 X\ & ¥ Bryan
Countryman & 7~ ...
| e R THERY Rl REERERE > REEYHHRX » T

BARFHT > RER®AE @S T

s BRBUN SR ZLBAAE BBl » MM KA

ORI ]

o B @AM XAERE copy * EFIFIE KM

« & ANIZEE copy * BT ERE—EREE KKK copy °
> K copy BIAAR & » copy B9 ALIE B &Gk & . B HREY 694

o e AR
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Outline

 Cluster OS distribution and packages

—Diskfull, Diskless, Systemless
-Rocks/OSCAR
—~DRBL/Clonezilla

e Demo

Free Software Lab, NCHC




OS and cluster tools selection

e Redhat/Debian/Mandrake/Slackware/Turbo Linux...

 NPACI Rocks (http://rocks.npaci.edu)
~ * MOSIX (http://www.mosix.org)

e OSCAR - Open Source Cluster Applications Resources
(http://oscar.sourceforge.net/)

* Scyld Beowulf Professional Edition
(http://www.scyld.com/page/products/) commercial software

 SCORE (http://www.pccluster.org/)

e SCE-Scalable Cluster Environment
= (http://prg.cpe.ku.ac.th/research/sce/)

Free Software Lab, NCHC




e x)s
HRZ
SRS High Performance Linux Clusters
High Performance with OSCAR, Rocks, OpenMosix,

LI N[‘TY and MPI

r L[_ L\TEI{L\ - {5 Joseph D. Sloan

_ /\;I:g z« ﬁ'jién 55/ QQ 55

- At %ﬁu%ﬁ”xﬁ & iR A
0 2004/11/15

- ISBN : 0596005709 Z %75
kk0109971

- B : 367
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ks AN EFRARER

 Installation

— File base
« CDRom, Floppy + NFS — take a lot of time

— File base + automatical configuration

 Kickstart (http://wwwcache.ja.net/dev/kickstart/)
for Redhat

e FAI (Fully Automatic Installation)

(http://www.informatik.uni-koeln.de/fa1/) for
Debian

e Image clone

— Ghost (www.norton.com) or Partimage (
www.partimage.org)

— Clonezilla

Free Software Lab, NCHC



http://www.partimage.org/

AT AN EFEMLARER

e Centralized boot or decentralized boot ?

 Centralized boot: using network boot

- * Centralized boot:

- The pros: %7~ % ¥ 5 ‘4 % computing nodes 47 #2 &k & Fi] »
G AR AR B3R BT AT 2 A, 89 JR

- The cons: %% A 4T & ;s A FREALER —EETLE >
JAR
e Decentralized boot: every computing nodes with OS
on 1ts own storage device
D — The pros: #8%& 8 #7458 3 BIR 595

— The cons: % 3% 32 ; 418 computing nodes F Be g AR o
3 i AR B AT T 36 AR B9 B
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1% =1 Diskfull, diskless or systemless

e diskfull - client nodes have dedicated disks

e diskless - client nodes have no disks

~ e« systemless - client nodes have dedicated disks, but they
don't contain a disk bootloader and they are boot from the
network, disk is for swap, tmp

Why diskless ?

* |t's easier to manage one image than many individual
iInstallations

* save budget
 a disk is a mechanical part that is subject to failure
* lesser mechanical parts, greater reliability

Ref: http://www.linuxworld.com/story/43718_p.htm
Free Software Lab, NCHC 47




K 7% Diskfull, diskless or systemless ( 47 )

Using diskless, systemless or diskfull for
clients ?
~ * #L HPC application & K

e diskless -> client RAM % K » & swap * BRELTF
scratch files.

e diskfull > RZ > RAM % K > & swap * X7 fg
& & scratch files -> centralized boot.

* Systemless client #]  local HD partition 2R swap
> partition/file YA & 74 & scratch files -> centralized boot

Free Software Lab, NCHC




Rocks & OSCAR
e NPACI Rocks

—http://www.rocksclusters.org
—OS included
—Packages (roll) plug-in

* OSCAR — Open Source Cluster Applications
Resources

—http://oscar.sourceforge.net/
. —OS free (Actually, 1t's partial)
—Packages plug-in

* See Rockstar at SC 2003.flv

Free Software Lab, NCHC 49



http://www.rocksclusters.org/
http://oscar.sourceforge.net/

Free Software Smart Classroom, FSSC

e Free software projects developed by NCHC
Free Software Labs

e Our goal

| * FSSC (Free Software Smart Classroom)

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

e Multicast VNC
e Access Grid, E-learning
e Cluster computing

e Cloud/Grid computin

O

| ﬁ.‘i’lﬁm

Clonezilla
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#8732 (DRBL)

c AR > BRX R @R H PSR R R

e MG GPL 54T » AT AARHAL A ~ A8 ~ 15K 553569 B
W oo F AR AR BB A T R 4%

 FEERGRE S B EHREART

© X AN AAKT 0 THEHE T MR R M Pt 49 by
X A%

o Bk TR VLR E LA AEE » HA2AE DRBL 7T VA 2L 5% A
EILE

* RIREFE A TARIKHERALERS G (~40 6 ) FAE
i B BEAZ 89 VE ¥ A B (Linux, M$ Windows 9X/2K/XP % T )
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DRBL #2 Clonezilla % K 3 &

2002/05 T ¥ B B KRALIT S ER

2002/06/17 $i= R L £ EAHEIZABZERF » T T&

#% LTSP €3 » NCHC £#% &% F % — k42 DRBL
By 78 %

2002/06/20 DRBL #E7 %,

2002/07/15 # )5 K% B ¥ » DRBL % —X L4 @
HE F F B K o

2004/01/01 Clonezilla (OCS 8942 X % #% ) #7t B

# s Clonezilla :E 3\, % 4-%] DRBL ¥

2005/11/28 AT K —H AR A » — B AR AE F AT A 4589
GNU/Linux &%
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DRBL 2 Clonezilla

e Diskless Remote Boot in Linux (DRBL) #2 £t — 18 s 2% 2 & 52 2%
B N WRDE €

e A F7* LTSP (Linux Terminal Server Project), DRBL 1% J{l %~ %i(\\
N AGALRE AR » PTVAR P 3 =T VA ZUAp 6948 R BT R 69 A2 38 o

« TR PonRBRTEEAGLES
o H P onEMGEIER H (plug-and-play)
* Clonezilla =& B A A 69 T E | #2840 Symantec Ghost 3 &

Rembo
o ¥ 3% ZF5 (unicast) 2 AFFE (multicast) 7
& « DRBL: A K E &2 354 A | GNU/Linux £ A «_Clohezilla
B e Clonezilla: A A& Jiit Bl |, €% £ GNU/Linux, 1 Ath &
Linux/M$ Windows
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DRBL - Diskless Remote Boot in Linux

pxe/etherboot + nfs + nis - 36 /£ E A8 JF B
A2k 1 PCCluster-> B B EMUAEF K
1. 33 % AL ERZLZ: - Linux ¥ M$ Windows * Fl i # 5

DRBL 3%3% T » AT A A2 X 2 A 45 2 server 5% ° client 5% #91E ¥ &
S#AIRY

2. b 3 LA

%P 12 server B3 0 BRI RAEE client 7Y 69 H 1%
TEX ARG LB A& 24k server LR —imBP 7

3. AR B 2 R AL 0 B P T

R e — 2 MR —AR o R AT TR
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Diskfull vs Diskless/ Systemless

 DRBL provides diskless and systemless
mode for clients, we also have a program
called "Clonezilla" to deploy a diskfull
system

 Clonezilla has been used 1n many schools to
clone the M$ Windows or Linux system
1mage

Free Software Lab, NCHC



DRBL

e Network 1s everywhere, cheap, and fast

In DRBL

e The harddrive bus cable 1s replaced by network cable
» All DRBL clients share 1 harddrive in the server

Diskfull .
PC —

Server

Free Software Lab, NCHC



DRBL, Rocks & OSCAR

DRBL = Rocks | OSCAR
diskless/systemless Y N N (*1)
diskfull Y (*2) Y Y
cluster packages Y(*3) Y Y
scale up good(*4) excellent| excellent

A project called "Thin-OSCAR" provides the diskless/systemless OSCAR cluster

Using Clonezilla, DRBL can deploy diskfull nodes

Packages installed in server then deploied into clients automatically (manual maybe)

From good to excellent

Good: NFSRoot, however many-to-1 problem in large scale

Excellent: (1) ramdisk and multicast model or (2) hierarchical network topology , the

scale can be excellent

Free Software Lab, NCHC




Clonezilla

e Clonezilla [OCS (Opensource Clone System)]

o # & partimage (http://www.partimage.org) = AMAE X A & &
server clone ® client °© Z AE#8 4L MS Windows T &7 & % bR
Ghost * A F 25037y RARE Ry » RBH AT
ThFH > A& B M - YANCHC PC % £ &%) » 36 € clients
clone 3.5 Gbytes # M$ Windows Xp 3% 3%, » 1£ ] unicast 7 & &
50 -4 %] 1 NBF > 4% B multicast 7 A RE & 8 442 o

e Partclone, NTFSclone , Partimage, dd

e § server 7 3% 424 Client F#% * $2 44 (DRBL mode)

e § server I 3% 424 Client 891F £ A 424 (DRBL mode)
o TR R ZAEMEE AL 0 &4 Linux, M$ Windows =F
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public ip

private ip private ip private ip
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DRBL 8 2 2% 4%
VAT AT D B RAGAE B 2 » 3R BB TR IE 48 B st & 0 & (2 09 3% /5 Rk
Bk o HPC 89 % KA K M IEIFE) o
43 IR 58

o BAKHAE :CPU 450 MHz ° Z21&88 256 MB ° fast ethernet(100Mbps)
B 3 R -

« EEHMA CPU2.6GHz » /&% 1 GB » Gigabits #%F 4 ik ©
& P %

« RAKHAE :CPU 300 MHz - 3C1&4 128 MB °» 100Mbps #85&F » %%
HIETHOEZRAE R A LR AB L (PXE) (9#EFRARNE
PXE Iﬁ £ 48 09 ZARAR

#8338 PR
o iR F K :100Mbps 89 X% & o

HRFA A A0 NGB T BB G 24 3% 100Mbps 89 X% E - &
& L@ % SME R A 2 18 Gigabits ports ©
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=

client nodews

Server

switch
pxe/etherboot pxe/etherboot
DHCP — 1P  192.168.0.1
192.168.0.40
TFTP — kernel » boot
boot
= NFES ~file system>
' /, lusr, /home ... /, lusr, /home ...
b NIS user login
user login
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Lo 47T 42 % 9

http://drbl.nchc.org.tw; http://drbl.sf.net

DRBL for Debian, Ubuntu, B2D Linux, RedHat, Fedora,
CentOS, Mandriva, SuSE

Eg,}}_‘-h,ﬂ:k ;%\. .
. B A= R ¥ GNU/Linux X &
2. ’Fé?kﬁ)v* e

3. /T server

£120-30 74 AL T AR REBENZL TR R
(”#ﬁ%ﬁi&ﬁ%%  JE T )

3w — & client ° server PTF %8 S} 38 Jo 09 28 B 72 1]
KL 50~ 100 MB(REBZERE S EMT)
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DRBL and Clonezilla

R 1-s T — drbl client [Running] - VirtualBox OSE
; unning] - Sun xVM VirtualBox

Machine Devices Help

Machine Devices Help

clonezil la. sowecel orge  net, olones DEBL Chitp:sodebl  nche . oeg.tw, hittpiszdebl = onetd

Clonmezilla live (Default setting
Clonwezilla live
Clonwezilla live
Clonwezilla live
‘4 Clonezilla live
Clomwezilla live
Local operating
Mewory test w
FreeDD3S

Hetwork bo

Ubuntu 8.04 Linux (DRBL mode, mostly local resources)
Local operating system Cif available)
Memory test wsing MewtestBbe

‘ Preazn [l ig z2diE oobions

la live webs
: Clowezilla

= DREL werszion: 1.9.8-34. (C) Z0E3-Z06B, NCHC, Taiwan O
are Labs, NCHC, Taiwan = Dizclaimer: DRBL cowes with ABSOLUTE HD WARRAHTY? \

MR F s (DR@ [

Free Softypare Labs .WC}{C Taiwan

conntns RESRABRIEF s

CEESAl MRghta

emote—linux—grafiClient_remote_Linux,_g
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TG E R R

WM - A B FER  Z KRB BEREF
3k A DRBL k#0545

S )E KLY B s - 4 F DRBL &% mx % uib 2%

ua

S RBEP S - RS &% Z R A Clonezilla Box 13 IR &
%R R

SHTLHER D -4&FA [T DRBL £#BE A% 21 94
F Linux &= & 48545 e F 28 45

feie B - BE AR P O AR A 2% Clonezilla server 2 & AR5 »
ZE Linux 9T T

[ZD-Net] & B & L6 B B MAEITE (L) T)

http://www.zdnet.com.tw/enterprise/technology/0,2000085680,2012113
1,00.htm
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TG E R ZR] (57)

£ B HAE AN I8 R K5 University of Louisville
1% M Clonezilla &4 & F R TG 69 88 3T

H A R R Christian University

1% Fl DRBL 7+ 2R TR &

#7 Bl NCCW ( National Computer Centre Wonen )

1% Bl Clonezilla 7+ E &2 E

PP R 3R AR B AL B Py

B | 1% Bl Clonezilla 7~ E &2 &
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TG E R ZR] (57)

o &R TS

M PR S R 04PC EHE LA
DRBL Clonezilla Box 13 Ak 25 3% J7 6.2k
http://enc.cyc.edu.tw/m

odules/news/article.php?
storyid=102

Rt R B ARETZE

I

fron 5] Eres L, 5 = J - = —EE =
AT RER R
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TG E R EB(BT)

« & T L AT B )

e %% K [ DRBL & @8 A%, 1 %1% 2005 5 Linux
2 A48 A% JE F #8 45 0A

R I e 2 BT
LR R
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BAE RS & & i 3h £ ]

% 2 iR ML

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

Formosa 2: 82 nodes AMD Opteron 275*2/node
(IBM €326), gigabits switch, using Clonezilla

Free Software Lab, NCHC



BN ERG & B Z6] (%)

SRR RBZAMHARZAR /AP EARF
Server: Dual Intel Xeon/Nocona 3.4GHz

15 nodes of dual Intel Xeon/Nocona 2.8 GHz
ﬁ 48 gigabits ports switch
Using DRBL
LA REG TS

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

)  GRHFREARHEHTEA

5 nodes AMD Opteron 275*2/Node (IBM €326) gigabits
switch, using Clonezilla

Free Software Lab, NCHC




REFTHEAMLE  HUREBRE (5)

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

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

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

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

B Authors: Shiau, J.H.; Hu, Y.; Lin, T.L.; Huang, 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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HEFHE LA L WG (5

Condor: Building a Linux cluster on a budget
Author: Bruno Goncalves
http://servers.linux.com/article.pl?sid=05/11/08/1940210&tid=44
Condor and DRBL

Authors: Bruno Goncalves & Stefan Boettcher. Emory University

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

http://www.cs.wisc.edu/condor/CondorWeek2006/presentations/goncalves
condor_drbl.ppt

DRBL 32 Clonezilla £ Linux Magazine 69 31 (Aug 2006)

http://www.linux-magazine.com/w3/issue/69/Linux World News.pdf

Free Software Lab, NCHC
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International Free Software Contest

DRBL 1s the winner 1n the category "public
sector software' in Les Trophees du libre
2007 (@ France

The finals and awards ceremony: 29 Nov, 2007

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

Free Software Lab, NCHC



http://www.freesoftwareawards.com/

2008 DRBL & Clonezilla Bl & #& #
2008 B 48 P o B 8 R E AR

7% Bl LSM (Libre Software Meeting) 2008 #3& || || Juy 2. 2008

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

2008 Linux World and EXpo &= ./ 20

£ B % &L o B & K4 Linux 48 B R B —
1. .org Pavilion (booth #: .org 3)
2. BoF

““Clonezilla hands-on Lab: the universal bare metal backup and recovery
tool for Linux, Mac OS and MS Windows**

6:00 pm - 7:00 pm, Wednesday, August 6th, 2008,

Room: 304

Free Software Lab, NCHC
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LSM 2008, France
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N % B] Ubuntu Live €3 , 2007/July

-_,ubun}‘“,‘:‘

WSENIR

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

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

8 . 12:10pm - 12:40pm  Ubuntu Thin Clients-and
| 4 e 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

Free Software Lab, NCHC



inux world and Expo@San Francisco, 2007
Dell booth, 'Massive Deployments’

-

)

\

|

}

e, ,_LJ )
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International Free Software Contest
Soissons, France, Nov, 2007

INTERNATIONAL FREE SOFTWARE CONTEST SINCE 2003
Home page | The jury | Prizes | Rules | Previous editions | Testimonials

PROJECT FOCUS ON.. [
AREA

; The winners are :
® Jury extranet

® How to register In the category "Security" :

- . »n°1 -
Y Can.dldate » R°2 - Uni
projects Se3
THE In the category "Enterprise management" :
CEREMONY r n"i - Lim ey
» N%2 - S [l
¥ Event schedule » N°3 - DeStar
Maps In the category "Public sector applications" :
¥ Registration » n°1 - DRBL
" The results » N°2 - PMB
» N°3 - VHFFS
RESOURCES

Dans la catégorie "Education™ :
¥ Newsletter » n°1 - Chronojump
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08 Linux World and Expo, San Franasco

South Ba 1«

Community
Netwaork

.0rg o |

Linux
Foundation

.0rg d |

Free |
Software
Foundation
.0rg
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ay

PostgreSQL

.0rg . \
The Free

BSD Project

org 1

leewme penSUS
urg ? .org 16
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IElectronic
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.org 19,
|
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«._Clonezilla

Project of the Month, January 2010

SOUFCE 1" [ Fin anD DEVELOP OPEN SOURCE SOFTWARE

Find Software | Develop | Create Project | Blog | Site Support | About

Welcome, Guestl  Log In | Create Account

enter keyword

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

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 GNU/Linux, FAT,
NTFS of MS Windows, and HFS+ of Mac OS. Therefore you can clone GMNU/Linux, MS windows and
Intel-based Mac OS5 whether they be 32-hit (xB6) or B4-bit (x86-64) OS5, For these file systems, only the
used blocks 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?
On the 29th of March, 2003, the computers in the computer classrooms at the Natinna{})enter for

High-Performance Computing (MCHC, 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 project. In the beginning,
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 Waonen, Netherlands, used Clonezilla to, "clone a 3 GB image to 27
machines with an average speed was 2.4 GB/min."

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

* Information 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 GB in
size. DRBL has reduced the recovery/cloning factor by more than 500% as compared with the previous
commercial solution [we were] using”

Froject name: Clonezilla
Date founded: July 2004

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

Project Leader

Steven Shiau
Occupation: Researcher at the
MCHC, Taiwan

Location: Hsinchu, Taiwan

Education: M. 5. (Muclear Engineering), Mational
T=ing Hua University, Taiwan
Key Developers

Blake, Kuo-Lien Huang
Occupation:Open source hobbyist
Education:M. S.

Location: Hsinchu, Taiwan

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

Education:M. 5. (Department of Management
Information System) National Sun Yat-Sen

University, Kaohsiung, Taiwan
Location: Hsinchu, Taiwan

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




° ﬂﬂ% Ay # Linux Journal A
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Clonezilla % & » @ Lt 5 L
Clonezilla —

% | High Performance Open-Source
& i} Cloning

Dounload History for All Files For Clonezilla
Year of 2010

TBAmonth

Downloads/month (thousands)

201001
2010-02
2010-03
2010-04
Z0L0-05
2010-106
20L0-07
Z010-13
2010-18
2010-10
z010-11
2010-12

M Dounloads [ Bandwidth

BRI Lo e SR CHC

Clonezilla Journal

Nov 116409 54991 8(2)
2010
Sep 112318 23865 3(0)
2010
Jul 94321 17468 1 (1)
2010
May 105519 17904 5 (0)
2010
Mar 132196 30223 6 (5)
2010
Jan 123078 33061 2 (0)
2010

* 4R 2010/12/3
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Clonezilla & 2 E 143X
F

2006 722 Linux %
sk distrowatch.com4F
7|3 % - Linux in
education

B 48 3 2007 57 A
4 H DRBL 3z
Clonezilla 2.4 € £ K
LB R AT

K2R NEHE & distrowatch.com
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http://distrowatch.com/weekly.php?issue=20060313#2

EEF CRHM R uREAKRESR DRBL A 42 8 B4
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—~Z@AFF 95 & 12 A 11 BAHLFFE 0950189
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R EB B A
Tokyo Christian University, Japan

- \ DRBL
(\ Photo courtesy of Frank Tuzi
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University of Louisville, Kentucky, USA

Deploy laptop local OS by Clonezilla
Photo courtesy of Matt Luckett

Clonezilla
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DRBL #2 Clonezilla
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Demo

e Server: Debian Lenny , VirtualBox
e Clients: Diskless/Diskfull ,VirtualBox

drbl-1 [B4TH] - VirtualBox BEARE kS TEhR A=

#ER(M) #E(D) FKEh(H)

DEBL thittp:rrdebl onche.ooeg.tw, httprssdebl  =F onetd

Ubuntu 8.4 Linux (DEBL mode, mostly local resources ]
Local operating system Cif available)
Fewory test wsing FMewtestB6+

Frazz [Mabld to 2dit optionz

» DRBL version: 1.9.3-1. (C) 2083-2008, HCHC, Teiwen e
. » Disclaimer: DRBL comes with ABSOLUTE NO WARRANTY \\

Free Software Labs  INCHC, Tatwan
tountur B ERHEEBEEITA F <

s RS S - N e,
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e http://drbl.nchc.org.tw

e http://clonezilla.nchc.org.tw

A~ * https://tux.nchc.org.tw/trac/tux2live

e I

«_Clonezilla
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http://drbl.nchc.org.tw/
http://clonezilla.nchc.org.tw/
https://tux.nchc.org.tw/trac/tux2live

Q&A

e |
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