MEEABRERARER

/_\. -] i o
Mur ) RS ERAREERET SN

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING

Opensource, Free Software,

Cluster OS and Tools

—_'-

J%ﬁ J L;\7F7[I5

Steven Shiau
steven _at_ nchc org tw
National Center for High-Performance Computing

Free Software Labs

Q2, 2006 1

o

—~
OpenOfficeorg




Outline

e Opensource, Unix, and Linux /7

e (Cluster OS distribution

— Rocks
- OSCAR
— DRBL - Centralized boot

» FHEAAHE




Polling

= H HEES / B AUR Ia A5 EK

HeAYZE R 7

/—]

)

B

1B

B

B

B Bl B

i

Qilki:

| G0 B EX

138 Linux / BSD &%t ?
] Linux / BSD & Server 7
] Linux 22 ~ 55583 ?

SN DEEAe S &

HESH

e

TK 35N

A



Revolution

‘ E"‘i - ‘ ‘ "u‘LC_rrTedia [i)la‘yer .
: HEQ ¥Ry #ERg FRe Ry $%n WL

HEE) AEHE BEW| 2 P8 wwnrm o= gL T
B-oma @ 8 ( oo |

X MULTIMEDIA SV STEM

H & <~ s [C mmge 2 & BER 2 EBST 3
BEh - é | K | RE | g | RRAEE |
& T 1 2 3 4 5 8 75 8101 1%2 13 14 15 16 17 18 18 20 21[=] P E 4. Bryan Adams - Here | Am
‘ .
Ha2
—
88 Multimexdi phyer ol M 1 M (jll 1
n ultimedia player
=
(L)
. w * ylc (video lan client)
B33 i - http#ifwww videolan.org
” - Cross platform — Linux, M% Windows, Mac O3
34 @ , o _
e o - Play VCD/DV Distreaming videofaudio
—
i . .
S o ) * xmms (X Multimedia System)
m‘reﬁ:w-—'w ) ﬂ
et L o - httpfwww. xmms.org
e e =
- - - Similar o winapm in M$ windows
— b -
B3 D = - Play mp3, way and streaming music PESRCA) -
& - Onling music: http:/fwww shoutcast.com 3
85 EFsi i 5
.q-::n:._.-.-—-uﬁ [Fa)
= L=/ I | |
| /- B @®@Tm™ W -L-O0-O-&-0-B-w- Y @ @ % &
T 1208/-185 510002000 g REFREE(R) FAE)
-I.LI:'EI N 1

o ERER 0 w4 W0 B B30 *cifeooMHz@ & & @ § @) 6H20H () 2210
~—__|/| | © [Test2 Subscr-- | @ steven | @ FOsS_Trainin-- | @ XMMS - 4. Br | & VLC media pl-- | & BA, e
OpenOfficeory




~
OpenOfficeorg

Revolution

Freedom to use, copy, modify and distribute H

HO(EAE » #HE o (BE ek

Legal &%

Software almost free of charge HXA5 2% T~ %2

Charge service ARF5AWE
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OLPC — One Laptop per Child

International project by MIT, USA /N
Runs Linux (default Fedora)

Available next year

Guess how much $$$ ?
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Free

Software and Open Source

“Free Software” term author — Richard Stallman

“Open
"Open

Source” term author — Eric Raymond

Source Definition" (OSD) — Bruce Perens

Richard Stallman 5§ Free Software H\J#Ez 21

[5] 75 FH Open Source 12 i 44 2 KB, Free
Software

Freedom to Use, Copy, Modify and Distribute

(UCM
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Copyleft vs. Copyright

* Copylett - 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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Summary of OSD

* Free redistribution

* Source code

* Derived works

* Integrity of the author's source code

* No discrimination against person or groups

* No discrimination against fields of endeavor
* Distribution of license

* License must not be specific to a product

* License must not contaminate other software

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

-~
OpenOfficeorg

o



Some Open Source Licenses

* Copylett 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

Sun Industry Standards Source License (SISSL) - No

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

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

— Unix, C Programming Language
— Ken Tompson > Dennis Ritchie
« FEMEW
- e ER - (AR -

- N B AR e A 12 P BT SR - TRV A G —
{EHR > HEFEARGEAHE -
— AN AT DA/ DNRIR - B AR AR o

* BSD — Berkeley Software Distribution

— Billy Joy(vi), Kirk McKusik
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Unix Wars

e UNIX variants

AT&T, Bell Labs

UC, Berkeley — Berkeley Software Distribution
SCO Unix

Sun — SunOS, Solaris

IBM - AIX

SGI - Irix

HP — HP-UX

* SYSV, BSD, POSIX
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Opensource UNIX-like OS

Minix

Linux

BSD series, OpenBSD, FreeBSD, NetBSD
Darwin, BSD4.4 + Mach Microkernel, Apple

More...
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GNU — Gnu 1s Not Unix!

- 1983/9/27

- #(F :Richard Stallman
http://www.stallman.org/

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

—  Free means freedom!

— Free Software Foundation — FSF

- iﬂ%ﬁ%éﬁ%)\%ﬁﬁ@ﬁlﬁl%ﬁ% & VAUN
NN !
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http://www.stallman.org/
http://www.gnu.org/gnu/manifesto.html

GNU — Richard Stallman

o FAE > ﬁﬂ%ﬁ j\EtE/an}E
sE - T T H R

/\/

1) > AIET

o Stallman: [ FEAME
I 2R R A H B
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Free ?

. %EEE Tﬁ—tﬁa:%% HER AR LLU.C. M. D. Fr A& A
BTN » 58 HEaPRE

 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 1s produced by human nature” - By Doc

Searls.

o M HEEE ST B EAE

o« H SR DME - AN AEelE 1 E3E B H HERE
AL E FH RS
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Legal Issues

e GPL — General Public License
e [LGPL — Lesser General Public License

» FEE T TR

— http://www.gnu.org/licenses/translations.zh.html
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http://www.gnu.org/licenses/translations.zh.html

Opensource
{821 . Eric S. Raymond

— http://www.tuxedo.org/~esr/
— Opensource —&AFNEEAR A
— The Cathedral & The Bazaar

— The Art of UNIX Programming
— A Brief History of Hackerdom

- 18
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http://www.tuxedo.org/~esr/
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The Cathedral & The Bazaar

THE CATHEDRAL
& THE BAZAAR

MEISINGS DN LINUT AND QPEN SOURCE
BY AN AOOCENTAL RV LTI LRY

"ERIC S. RAYMOND

TN PO I (e N TN R OO D

* Case study

— Linus Torvalds' Linux
— Esr's fetchmail
— Netscape, Mozilla

— Many many more!

 SEARA R E L A
INREINE VLGNl
L AT B 3
TR AR S

o HRCRIREAR :

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

. A


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

The Cathedral & The Bazaar

V1522 .
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« [18F 7] f&F, SEEBERShCR, I H AR AE

JEHE A

« [H8E 8] RAZNAERLI, Fra HIEEAD

FAERERE - Linus EfE

» [T 1] WA YRR e Z IR

20

o



— .
OpenOfficeorg

Linux History

Linus Torvalds

Linus Torvalds,
Finland

Just for fun!
Related to Minix
Newsgroup flame
Opensource

Internet effect



Linus S5 7 57 fY)— s 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-ID: <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

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

(.
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Linus %4 5
o NFREMNEERIEE - Linus =&
N
- ki

— AURE% s Just for fun!

— Examples: Sex ~ BiF ~ &R ~ T4 ~ Linux

o Software 1s like sex, it's better when it's free.

o ERMEREKIEEY (for developer)

—~ 23
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What's Linux?

e Linux ==e—ZE2HMHY 32* it 2 A% T Unix-
11ke T/E%Z% 5t 0 [EIRFAEZAY System VB BSD
IV HA5 & POSIX 121 o

e Jt's GPLed!

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

24
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L.inux Features

Totally Free!
* Opensource

* Cross platform
- ZANZ L
- HAEETIEE

+ [T GNU #ie

o AJEEEABAESE RATAATF

—~
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Linux History

* Developers worldwide

* Opensource, thousands
of eyeballs

* Community support

* Vendors support

- IBM
— Redhat
— Mandrake

— Novell

26
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[L.inux & distribution

Linux 7= kernel !

A distribution = Linux kernel + software packages

Linux kernel + F&7545 libe utilities + X Window
system

B B2 T HE ¢ GNU tools!
B & AREE ~ MU GNU/Linux

27
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I 1inux Distributions

e LLFS — Linux From Scratch

— http://www linuxfromscratch.org/

e Slackware

— http://www.slackware.org/

e Redhat

= http://www.redhat.com/

e Mandrake

— http://www.mandrake.com/

~
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http://www.linuxfromscratch.org/
http://www.slackware.org/
http://www.redhat.com/
http://www.mandrake.com/

[Linux Distributions

e Suse

— http://www.suse.com/

e Debian

— http://www.debian.org/

e Ubuntu

= http://www.ubuntu-linux.org

e Gentoo

= http://www.gentoo.org/

e Fedora

— http://fedora.redhat.com

~
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http://www.suse.com/
http://www.debian.org/
http://www.ubuntu-linux.org/
http://www.gentoo.org/
http://fedora.redhat.com/

[ _.1inux Distribution

e TurboLinux
* OpenLinux

e UnitedLinux

- TR
'?ﬁﬂ*gﬁmmmﬂmﬂ’%ﬁﬁﬁﬁﬁA@ﬁ%$%%%%
o TEFERIAERE | B ARSI
- FhEh
o —EUPRERR
— o BRI B I 30
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Debian GNU/Linux

» JERZEMN ~ x B HRIEL
» HAHF 5000 Z{HER?
H[F]sERE

* http://www.debian.org/

debian T L
fos b

* fﬁ%&%:”’;

.:, U b U nt U e Ubuntu — Debian based

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

BRI (AEE > RS (5% &
R > MS IE Bie—{E BT ... 2003 55 H 7
H MS$ IE #2243 Bryan Countryman 377 ...

B TR A R (R » REE
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Outline

» Unix, Linux and Opensource f/T

 (Cluster OS distribution

* Rocks
* OSCAR

* Penguinzilla or Centralized boot

- THEAKELE




A% T IO 2R 8
Ead g3 0

=  (OS and cluster tools selection

Redhat/Debian/Mandrake/Slackware/Turbo Linux...
NPACT Rocks (http://rocks.npaci.edu)
MOSIX (http://www.mosix.org)

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

= [Installation

CDRom, Floppy + NFS — take a lot of time...
Kickstart (http://wwwcache.ja.net/dev/kickstart/) for Redhat
FAI (Fully Automatic Installation) (http://www.informatik.uni-koeln.de/fai/) for Debian

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



http://rocks.npaci.edu/
http://www/

A% T IO 2R 8
Ead g3 0

Centralized boot or decentralized boot ?

Centralized boot: using network boot °

WA - BHN KA 16 LA T » B2 & 0055 B4R A
i -> DRBL

http://etherboot.sourceforge.net , http://netboot.sourceforge.net
http://ClusterNFS.sourceforge.net, http://www.ltsp.org

The pros:

ZINEH 5 4% computing nodes HOREREER F » FRARK ARG B Ay 8 B3 ) JRL b
The cons:

MR TR - A MR R —HE T L > AR

Decentralized boot: every computing nodes with OS on its
own storage device

The pros:
Qe R ¢ AR

The cons:

—~ . ZEEEH 5 B computing nodes T ECH AR » 3G hI A5 A A 18 ALY B
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Rocks & OSCAR

e NPACI Rocks

— http://www.rocksclusters.org
* OSCAR - Open Source Cluster Applications Resources

= http://oscar.sourceforge.net/




1>355E Penguinzilla

(DRBL - Diskless Remote Boot 1n Linux)
S48 0 F R BB S

Our goal-

FSSC (Free Software Smart Classroom)

* DRBL, Clonezilla "
* Multicast VNC

* Access Grid, E-learning

* Cluster computing ready classroom

* Grid computing ready classroom
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Penguinzilla (DRBL - Diskless Remote Boot 1n Linux)

SYN:DIE

« pxe/etherboot + nfs + nis - ¥H1E

155

EEJF @ PC Cluster -> H FHEUHE B A EE 755K

1. TR Z oA EERSEEE - Linux
Windows R] [&]FRFV A7

Ed M$

| —a

— Penguinzilla BRI~ » OS fZ7E server Ui > client %F{FEZE RAEH] R
=

==
2. B E T AE
- BT RIRAS R TE server BFHE » MR E cliont BB R
- R RIS LB ETE server LA RETT

3. L B LR HERT 1L - SRRl e
- EHRE— R BB T TR

—~
OpenOfficeorg

41

-




Disktull, diskless or systemless
diskfull - client nodes have dedicated disks

diskless - client nodes have no disks

systemless - client nodes have dedicated disks, but
they don't contain a disk bootloader and they are
boot from the network, disk 1s for swap, tmp

Why diskless ?

— It's easier to manage one image than many individual installations

— save budget
— adisk 1s a mechanical part that is subject to failure

— lesser mechanical parts, greater reliability

—_ Ref: http://www.linuxworld.com/story/43718_p. htm42

OpenOfflce org L3



Disktull, diskless or systemless

* Using diskless, systemless or diskfull for clients ?

— depends on applications

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

* Clonezilla has been used in many schools to clone
the M$ Windows or Linux system image




Development and tuning in DRBL

Package

Installation @E i
Live CD .

initrd, busybox
pcitable

1nit, booting,
runlevel

NIS, SSH, NTP...

DEVFS

—~
OpenOfficeorg

TMPEFS

kernel space

* Live CD is available in http://drbl.nchc.org.tw
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Diskless or not ?

—~
OpenOfficeorg

5% HPC application 75K M €

diskless -> client RAM %K » AF5 swap * F23\,
I ANFE scratch files.

disk -> 2 Z * RAM IR » 5 swap ° R
A]BEFEZE scratch files. -> centralized boot.

Penguinzilla client 1] F local HD partition 2 /i

swap partition/file U\&ﬁﬁﬁ scratch files. ->
centralized boot




Why DRBL ?

v It's all about scale...




DRBL vs. LTSP

« 5 LTSP » fi/ 2 DRBL ?

- FPIREEME vs. Hu T

— LTSP #1E7E 5% H local EBASHIEES AR » #7120
Pk VE B I o MEE T BE SRR B

- ¥FRITIEE (1) B4 HE (Clonezilla) f=/R R 47 (2)7 L
5 B BT (R A B R T
YE » il an ey DL ) R A BAER S S8Rk
FreeDOS > DRBL A P » 224 g [F AR il A E
2G> SRIEREES - 4RSS
Debian/RedHat/Fedora/Mandrake 55

- DRBL ANEHR A& E Rk
- R - O FR a0
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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 are same with those in Rocks and OSCAR, but some are

not included

. From good to excellent

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

v Excellent: (1) ramdisk and multicast model or (2) hierarchical network topology ,
the scale can be excellent



Clonezilla -
DRBL HJN &R F 4T fe

v Clonezilla [OCS (Opensource Clone System)]

- $&HC partimage (http://www.partimage.org) 7] LUBFVESE R4 H server
clone [F] client ° ZhEEAEILL MS Windows R4 AR Ghost * AN B
BT AT EAY » R EHHITRH - RETEB)
fit o DL NCHC PC #(Z= 51§l » 36 & clients clone 3.5 Gbytes F\] M$
Windows XP ¥23% » {# ] unicast 77704 50 38220 1 /NEF » {5 A
multicast J7 TG H 224 8 4§ o

v Server A] im¥mTE | Client BEA% ™ B o 1%
v Server A R¥m AT Client HUVESE R 47021
o Al ELR R ZFESE R 0 £ Linux, M$

. /5
Windows &5

* IR B2 wake on LAN IHEE

—~ 49
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DRBL features

v It's GPLed!!!

- FRIHESE &b AR AFR AT LLE
e B

- VEE IR /R R
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DRBL HJ#E 5 5

< AP PRBITRASIE R 255 > PRAEIE AT B 55%2%

e TG e et

Gt TRER AR & H AR o
« HPC B 753K A& KA 1350 ©

v fAlRA%
v R fEHIME :CPU 450 MHz » iU IEHS 256 MB ° fast ethernet(100Mbps) 4
BEREZIR o
FEEEFIMS :CPU 2.6 GHz  5018HE 1 GB ° Gigabits &K 4 5k ©
v K P

v FAKFIE :CPU 300 MHz - 0582 128 MB > 100Mbps 48#5F » 525
i BRI EE i B H A IR AR FALE (PXE) RUAE REZ N E PXE T
REAE R R EBEAR -

¢ BB
v E‘TEETﬁZk :100Mbps HIAC gt ©

R - DL 40 AHIEERSZ = A - W& 24 1R 100Mbps HIA ey :
Atﬁjjﬁ[\’f./%m% 2 1l Gigabits ports © 52 \é
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P

server switch pxe/etherboot

DHCP  IP > 192.168.0.1

TFIP — kernel » boot

NFS %ﬂf?SYSfﬁm’ /, lusr, /home ...

NIS 1L user login

— .
OpenOfficeorg

client nodews

pxe/etherboot
192.168.0.40

boot

/, lusr, /home ...

user login




7 Hts
AT 2225 2
* http://drbl.nchc.org.tw; http://drbl.st.net

e DRBL for Debian, Ubuntu, B2D Linux

- P EEYE © HITEEEL Debian-based Linux 218 » N HEFE IR &8
B RE » £ 20 - 30 43822 A5 0] LLSE R B BE RS 20 2 B 2R ( 2R RRFE]
T3 1% B 4 % TR 15 B TTT AE )

e DRBL for RedHat/Fedora/CentOS/Mandriva/SuSE
Linux

- VOB 8EyE © BATE 8T RedHat-like Linux 218 » PN aiFE AR 2088 il
ERE 0 4920 - 30 AgE A ] DASE R EE EE RS S = SR EY ( BREERRF R A
R B 4 B B B AE )

o BMNI—F client * server P a5 B0/ NE IR AE LS
H4 2 15 ~ 50 MB (R EE L EEEEE Z E M AE )

54
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DRBL & H7E NCHC |:R1EH

DRBL & HI7EHTTTiT Z Th E /)
ZUHT B HEER R = ERRIEIE

& L | g X
-
| i I
i
|
R,
-
k

ooffces DRBL SRR B IR T £ R s 0




g1 _Ei// Eﬁ$£§ &71%;» !
N R

» DRBL & 7-fi

- >280 Ef7, >8500 PCs

TI'I

o FI/NEE 03
« K& 6l
« Bt 3
« BEHRE |1
o NERFT 12
o MAEIEN 15
= /NMBEZE 66
= Hith 41

_ * BT 2005/12/5 s6 é
OpenOfficeorg P




Acknowledgements

o G NCHC PBHARH &4 $2 44 Unix, Linux and Opensource fif /11 &
e

o B NCHC & [BE 54 #4t OSCAR FHEH &R
o G NCHC T JHZRSTAEFRMAE Rocks 1HBE &Rl




7N

Z>

http://drbl.nchc.org.tw
http://Penguinzilla.sourceforge.net
http://opensource.nchc.org.tw
http://rocks.npaci.edu
http://oscar.sourceforge.net
http://www.study-area.org/
http://etherboot.sourceforge.org/

http://www.rom-o-matic.net/

http://www.ltsp.org/

Diskless HOWTO, Diskless-nfs-root HOWTO, Diskless-nfs-root-other HOWTO, Network-boot-
HOWTO, NFS HOWTO, NIS HOWTO

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

1. Server: Ubuntu AETLARRIEE <

G OBMTBE TreeSoftware Labs

Dapper, Intel Pentium - Pl

M 1 GHz CPU DRBL

Welcome to fcd.drbl.sf.net

2. Client: Vmware 5.5 as
single client
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