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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 H#EZE & 1
5] &; FH Open Source 15 i 24 58] K BX X, Free

Software

Freedom to Use, Copy, Modify and Distribute
(UCMD)



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 5



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

e [.icense must not contaminate other software

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



Some Open Source Licenses
* Copyleft or not ?

— Apache Software License - No

- BSD License — No

— GNU General Public License (GPL) - Yes

— GNU Lesser General Public License (LGPL) — Yes
— IBM Public License — Yes

— Mozilla Public License (MPL) — Yes

— MIT License — No

— Python License — No

— Qt Public License (QPL) — Yes

— Sun Industry Standards Source License (SISSL) - No

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



Unix History

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

— Unix, C Programming Language
- Ken Tompson > Dennis Ritchie
* TEMA
- TR A2 A AR A R -(RABITHBA) o

- T AR RS RARERE  TENRENRAE —
B B & » LERRAKARBAIZ o

- AT Al B R AL EHE AL o
* BSD - Berkeley Software Distribution

- Billy Joy(vi), Kirk McKusik



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



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

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

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

— Free means freedom!

— Free Software Foundation — FSF

- MBBARANAGERF R > BN
8t |
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http://www.stallman.org/
http://www.gnu.org/gnu/manifesto.html

GNU — Richard Stallman
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Free ?

wHH A ® o HeR & LLU C. M. D. FTLLE A
BTN » %8 R B PRRUE

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.

H FHECES & B B E i
i

5 FHECES o ] LU - ANIANBERH. L B & H S
R E R

GPL 855 Al BEARV AR EE & 0F - (HETE1EE FE B



Legal Issues

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

« AEE T OCEEE

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

Opensource
{HZL : Eric S. Raymond

- http://www.tuxedo.org/~esr/
~  Opensource —#] 89 4 LA
— The Cathedral & The Bazaar

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

15


http://www.tuxedo.org/~esr/

The Cathedral & The Bazaar

* (Case study

— Linus Torvalds' Linux

THE CATHEDRAL| - o coma
& THE BAZAAR - Netscape, Mozilla

HFI;?:HI:-!H;'H ri:[l Fﬁ'l:rﬁ?;ﬂu:ﬁ - Many many more!

i T o AR A LA s R 5
NRGINPE:: 20975 5 Sl blil ¥
,(EAR R A i B PRI I |
FEZCRIPREE A ERN .

VERICS, RAYMOND | * FHCETRZE -

T E T G TN R http://www.linux.org.tw/CLDP/doc/Cathedral-Bazaar.html
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http://www.linux.org.tw/CLDP/doc/Cathedral-Bazaar.html

The Cathedral & The Bazaar
o [HTE 1] HWEHSEN SRR S B B

Zl

52 .

» [FE 2] BFHHENEMANE LB, FEXHY
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TUHIANE ZUCR (MEEAA) X
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(64
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Linux History

Linus Torvalds

Linus Torvalds,
Finland

Just for fun!
Related to Minix
Newsgroup flame
Opensource

Internet effect
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Linus HU% B 50 HY—JR 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: <1991Aug25.205708.9541 @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.fi)

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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S N

Linus 4 =

o NEHEMNEERIIRAE - Linus =7
- BRAAH
- AR E L

— B4R %% > Just for fun!

- Examples: Sex ~ &F ~ EM ~ F# > Linux

o Software 1s

o EERTERY

g

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

KL£EY (for developer)

20



What's Linux?

e Linux =—ZEHHI32* (it NL ]

—a

| Unix-

11ke YEZE R4t » FFRFAHZESY System V EL BSD

17 H45 & POSIX fE#E o
e Jt's GPLed!

* Ported to other platforms: 1386, X86-64, IA64,

MIPS etc.

DEC's Alpha, Sun SPARC, PowerPC, VAX, SGI

21



Linux Features

Totally Free!
Opensource

Cross platform
2 Nz T
HAE R Thae

ETF GNU #h=

Al B HAMESE RS

7
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Linux History

* Developers worldwide

* Opensource, thousands
of eyeballs

* Community support

* Vendors support

- IBM

— Redhat

— Mandrake
- Novell

23



[.inux & distribution

Linux »= kernel !

A distribution = Linux kernel + software packages

Linux kernel + Z: 75 libc utilities + X Window
system

e p) T EE : GNU tools!
EEASACEE ~ Ui GNU/Linux

24



I _1inux Distributions

LFS — Linux From Scratch

— http://www linuxfromscratch.org/

Slackware

— http://www.slackware.org/

Redhat

- http://www.redhat.com/

Mandrake

— http://www.mandrake.com/

25


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

[Linux Distributions

Suse

— http://www.suse.com/

Debian

— http://www.debian.org/

Ubuntu

— http://www.ubuntu-linux.org

Gentoo

— http://www.gentoo.org/

Fedora

— http://fedora.redhat.com

26


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

[_.1inux Distribution

TurboLinux
OpenLinux

UnitedLinux

RRANZR 22

- R
o TEZ#E—AZH (monoculture) * FEAK K AL ANAZ L F 269 69 4%
o fLARF] 8yt b B AR F

3

o — MK
o RABREK LTI
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Debian GNU/Linux

o JERTRAL - B E B
@ . B4R 5000 £ (ASERE
_ Fe[E] 4

* http://www.debian.org/

debian o TRHFINE

o BRI E

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

28


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

- R HHEE R A - AR TREL K
FAR > M$ IE Fe—{EH 5 ... 2003 5 H 7
H M$ IE f2 24X Bryan Countryman Z=7~ ...
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Outline

e Unix, Linux and Opensource i 4~

e (Cluster OS distribution
e Rocks
e OSCAR

* Penguinzilla or Centralized boot
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bl Ak 7 A 89 1B AF ~ ALAE 8 %

= OS and cluster tools selection

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

NPACIT 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 s
oftware

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/

Bl % 7r S\ B9 B 4FE ~ AR RS A9 5 BT

= (Centralized boot or decentralized boot ?

= (Centralized boot: using network boot °
s WEAE B RAAKBLEI6 ST » & % S840
#| -> Penguinzilla

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

The pros:

578 3 A % computing nodes #9 5B B A 0 KA BRHIE T 36 A 69 BUR
The cons:

W ABE  TAREERN—BETLE > RRES

= Decentralized boot: every computing nodes with OS on its o

wn storage device
The pros:
w3 B AT ReE 5 R 1
The cons:
% ¥ % 3 3 £18 computing nodes & B ARBR » 3 o AR BE BT 36 AR B9 B




NPACI Rocks

NPACI Rocks (http://rocks.npaci.edu)

HIETE

f& 22 ML : http://www.rocksclusters.org/papers/rocks-
documentation/downloads.html

S
Rocks F%2258 1] 40 T EED (5

Frontend:

~ 1. https://www.rocksclusters.org/install/html/form.html # 8 , 3L g%
R BALPTE 69 AAT, €145 : Architecture, Frontend Disk Partitioning,
General, Private Network, Public Network. 7R &7 % 8 L€ % 4 —
7 kickstart X A%, E£IFEH 57> DOS-Formatted # R L. #8.2 &

: ks.cfg.
35



http://rocks.npaci.edu/

NPACI Rocks( 4 )

2.7~ frontend # 3% L3 Rocks &k A, #AEME G BIOS
1% 34835 8 AR AR P A%

3. BRI MR, 8T boot: ML, S : frontend, I F
ERR O TN

4. RREHE (TR 2 R B A f ).

Compute Nodes:

1. X Frontend F 4%, 34T insert-ethers #2 X, , 2 X AF ¢ &8
DHCP £ &3 B 7 compute node F#%EFATH H 49 DHCP 3#
K, BleFme) TR HE Rocsks MySQL H#HE F |

 EBZE A compute node B9 E L AN Rocks KK AR
( % # BRI 7T vAE Fl Rocks #8sb T3 4EE9 boot floppy imag
e), &\ REMMHAMKE TN Rocks RN, wBEXgHEE—
DHCP %K% Frontend, Frontend /%] Z & € Compute
node #) ks.cfg XML REKNOKE BB RATHEEETEY
4% Compute node.

3. AR E (T FAMIE R R (#A)).




NPACI Rocks( 4 )

e About Installation of Rocks

o i£i Rocks, RMTUARMBHEHEE PC Cluster 337 : Rocks % RedHat
B EF R kickstart & ANRZE Linux, A HF A ER L kickstart A48, AT
AR BT EEEHER kickstart R A HFXRMA . EAEHIES KK
tm P ¥ Cluster AR THE 93 E F A
#%#® Rocsks, RFIT AR EHZEE H PC Cluster 323%: %% Rocks # Fronte
nd EX 15 24, KK Rocks % Compute node ¥ £ # 5 542, X Comp
ute node 8L E T VAR BFEST (12T A KB FIEFE® NFS K& ik A

¥%), FTvA£ Compute node #p ZE#AR %05, FAEH T Rocks #94F4% .

PR LA 2k

1225 : Cluster B9 2 BRI RIFOEE
AR

e 2E

o 1. #&FZARKEBAT LAY Compute node #9E R (A Compute node #J ks.cf
g LR EHEEE] Rocks B %), /874 Cluster ®ER 7K T8 NFHE
o 2 MIKEFRREMEEH AKX /ABALITHH Rocks # AFTE A ] ks.cfg.

37




OSCAR

= OSCAR - Open Source Cluster Applications Resources

= http://oscar.sourceforge.net/

= R AR
1. Install Linux on your server machine, including KDE or Gnome

= The network interface for private cluster network must be
ok!

» download oscar-xxx.tar.gz (here we use oscar-1.4b8.tar.gz
) to server, then 'tar xvzf oscar-xxx.tar.gz'

= copy all the rpms from all the distribution CD's to /tftpboo
t/rpm
2. cd oscar-1.4b8/

= /install_oscar.sh <network_device>
 RBRRBE @ P RIAT




OSCAR( %)

° /f&‘m
e 1. Cluster Pﬁmﬁ—éﬁﬁzﬁ? B = RE B LR AT,
e VAT OSCAR TR 0938 7| & 32 #5869 ) 48

* A.C3 (Cluster Command Control):
# Oak Ridge National Laboratory % /&8 T B | AR E 3 Cluster, 124
By TE 6145
cluster-wide command executation,
file distribution and gathering,
process termination,
remote shutdown and restart,

system image updates

* B. Ganglia

®  University of California, Berkeley Computer Science Division % 4% #) T
B B R BPEF (real-time) B 4% Cluster AR 869 T 2

http://ganglia.sourceforge.net




OSCAR( % )

* C. HDF5

Hierarchical Data Format

D. LAM & MPICH
E. PBS & MAUI shedular
F. pfilter

OSCAR 783 #) package filtering system

G. PVM
H. SIS (System Installation Suite)

a tool for installing Linux systems over network.
a image based install tool. the image is stored on the server and can be accessed

for customizations or updates. you can even chroot into the image and perform build.

I. Switcher
FARNB LRI T ELE IR ALEN A TG A FRANELT




OSCAR( 4 )

o FpFL-
o cluster ¥ & — & # % 89 network device 508 — 4L —

7K

o 27 OSCAR Server Bf 2 5%, H 45 | B SOER 89 15 L
7 8578 T #7% % RedHat( /& B & rpm package system
iR E G BAHIAE, B OSCAR i XA 24 uni
nstall #9 T B | # OSCAR FT &% 89 package #% %)

o # 7% RedHat 4 18 & % — B0 M 3 OSCAR &% 4F
*T J]l 7> #7 R 89 RedHat B 7 €% % (OSCAR & & A
R ITA




1B3EHE Penguinzilla
(DRBL - Diskl €8S Remote Boot in Linux)
ET% = /[_P jﬁ:ﬁﬁﬂﬁ W 22 Eﬁ?q

JER

Our goal-
FSSC (Free Software Smart Classroom)
e DRBL, Clonezilla |
* Multicast VNC

* Access Grid, E-learning

* Cluster computing ready classroom
* Grid computing ready classroom

——

O




E%E (DRBL) B/
BRES o B 28 R A B B E T A O I B

o B GPL &8 T » ARMTAMA LA ~ AR ~ SR Ay > &
ARALRR A BB AR 0 B 4%

FEBRARE . ERAZHEART

SR Z T E AR - Sk AT DUR T3
B SRR B VIR 3 R

B AT IR 2 ke > A 6% DRBL 18

AR > Al DARI R e i 5 2
; &) SEEREEERAERERE R (Llnux,
- M$ Windows 9X/2K/XP & ] )




Penguinzilla (DRBL - Diskless Remote Boot in Linux)

SYNiN=

» pxe/etherboot + nfs + nis - Hi/E

55

EYE © PC Cluster -> H HEUEE BISHE F oK

1. Y22 oA BEREZEE - Linux
Windows R [&]FRF 7 47

B4 M$

|—a

~ Penguinzilla 3% T » OS /4 /& server 5 ° client 3% 891F £ AL TR
6n

2. G E T AE

—- PTA RS E P E server B 0 R IT B AEE client 5 89 H 45
- FEAHRBEKREAFEE server LK —BAT

3. BEHR B LA BERG 1L - ECHS AN ST

- BMAE KRB R B AT TR




Diskfull, 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 is for swap, tmp

Why diskless ?

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

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

45
Ref: http://www.linuxworld.com/story/43718_p.htm




Diskfull, 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__

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




Development and tuning in DRBL

Package
Installation
Live CD

N2,

initrd, busybox
pcitable

1nit, booting,
runlevel

NIS, SSH, NTP...

DEVFS

TMPES

kernel space

* Live CD is available in http://drbl.nchc.org.tw




Diskless or not ?

% HPC application 75 3K ] 7€
diskless -> client RAM #4°K » N5 swap * FET\

A2 scratch files.

disk -> xZ * RAM AR » 75 swap * FET\

A BEFEF & scratch files. -> centralized boot.

Penguinzilla client A/

local H

partition 2 i

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

centralized boot




Why DRBL ?

v It's all about scale...




DRBL vs. LTSP
P54 LTSP ° 173 DRBL ?

TR EE vs. T HHE

LTSP #& % 741 M local T a9 A58 Gk » Bl F P
Sh AR BB E G 0 IR R R & BRSO B AR

4 5| 2 78 (1) B A FE (Clonezilla) 32/R &4 0 (2) 7T ¥4
JEF iR AR IR A T E A LR AT
18] e =T VAL P2 52 4 69 E i & m FreeDOS * DRBL A
Pk o kBB AMBA OEE AL ISR AR >
48 #5842 % Debian/RedHat/Fedora/Mandrake %

DRBL T id Al A% % &A% A

F¥Hl® » MTAE

50



DRBL, Rocks & OSCAR

DRBL

OSCAR

diskless/systemless

Y

N (*1)

diskfull

Y(*2)

Y

cluster packages

Y(*3)

Y

scale up

good(*4)

excellent

excellent

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

OSCAR cluster

2. Using Clonezilla, DRBL can deploy diskfull nodes

3. 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 -

2L 3

DRBL HJAN &

&l

= e

Clonezilla [OCS (Opensource Clone System)]

— 5B partimage (http://www.partimage.org) ] VAASAE ¥ A & & server
clone ™ client ° %h #&#8 /4L MS Windows T 87 £ ¥ iR Ghost * Fi# &
FeH T RAFREELERY 0 RERXZFPATHH » A&
8 o YA NCHC PC 2L % B %] » 36 & clients clone 3.5 Gbytes & M$
Windows XP 3 3% » 4% F unicast 7 X & 50 242 3] 1 JNB§ » 1& ]
multicast 7 N R &4 8 548 o

Server AJ RIS E] Client FHA ~ BA R 1%
Server E}%ﬁﬁmﬁ}éfﬁu Client B/‘j/ﬂz%?\%ﬁ%j:%

a] fg { B iR R 2 L ESE R » & Linux, M$

Windows &%

* TR 1R wake on LAN J/]BE




DRBL features

v It's GPLed!!!

< FREUB S 2R 6 - AT B I LLE
e B

 VEZE MIRUAE VR T B




I public ip

54



DRBL R &S

DL AR E 2 % » 4R 54t
%@%ﬁ%%%ﬁ’m%ﬁﬁ%mﬁ\gﬁé
R REARER A A R -

HPC A9/ Koz 7K 15

v AR E
v FARIAE :CPU 450 MHz ° C1&# 256 MB > fast ethernet(100Mbps) #2

BT 5k e
¢ JERHUE :CPU 2.6 GHz » 3L1ER 1 GB » Gigabits #5%F 4 7k °
B P

v AKHAE :CPU 300 MHz ° s21&4% 128 MB ° 100Mbps ##&F » % £ #
PEEMEER AR A LR AL HE (PXE) 894 F AN EPXE %

Ae#F 8y TARAR ©
R B 1R BT
v A& E K :100Mbps 89 XA % o
o HEBA 40 A EIEZE BB 0 W E 24 3% 100Mbps B9 X E 0 F
& L@ 5 SME R A 2 18 Gigabits ports °




switch client nodes
server ! pxe/etherboot pxe/etherboot

DHCP — IP 192.168.0.1 192.168.0.40

TFTP — kernel = boot boot

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

user login user login




QAR 22 7
* http://drbl.nchc.org.tw; http://drbl.sf.net
e DRBL for Debian, Ubuntu, B2D Linux

- WKk ¢ B AT YT Debian-based Linux X% » T A2 X R 2K
T > #920-30 74 AL T AT ARE B TR E 9 RIF (K FIFH
PLE AR I HE 8 1R TS A )

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

- WP R x| ITLE S RedHat-like Linux 248 » THRAEAR LR &
HE o #20-30 08 EETUAAREMEEIN T OREZ (REFHA
F AR AR iR A )

o FRMINN—4 client * server PTEEZE~M DI HY A 23
[HIZ 72 15 ~ 50 MB ( i FHEZ 8BS Z 2 M E )




DRBL i#H{F NCHC _I &7

DRBL JHFH {7 71 i i /78]
%&(Eﬂi H eSS - 3ET

———— S ————



77— R 20 A S & A A% 4 E
/NSRS
« DRBL & H& 771

- >280 #4%, >8500 PCs
- HMEER
© FAE 93

K& 61
Bz 3
TRE 1
~ERF 12
HEEAN 15
- FAILE 66
- HA 41

* WLEHIRERY 2005/12/5




Acknowledgements

o R#H NCHC AR 24 324 Unix, Linux and Opens
ource fij /78 B A A}

o R NCHC % B it &4 3245 OSCAR #8 K] &4

o B# NCHC I %% %34 Rocks 48 M # 4




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



http://drbl.nchc.org.tw/
http://rocks.npaci.edu/

Demo

1. Server: Ubuntu
Breezy, Intel Pentium
M 1 GHz CPU

2. Client: Vmware 5.5 as
single client
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