E E&% (Free Software)

B AMERL, EEmRESENES, HE
&, PIE s A SHE, B E AR ANAE
(e AN S A BB s A 2 ORI R,

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

) ’



EAH OB RREERE

&1 RIS MBATONLEARAERNTRIEYE VEINH G E S
A RAE IS 48 8B 1,229,276 3R »
+iE Al b

WM o TR ER GG R
MAA|E ) TR o 5] 4w P fe 1 LRAL
TR E ARG - AAEARH RE

> Z%ﬁp? NER
o

~

A%
AN
=

-iﬁlw#ﬁ‘ﬁﬂ%%ﬁﬁ&
fE3t AT Sl SR BE I B AR B E

#
Sk AEMRAFEBEEXRB AR

e
e

5
%
\_q-_
i
iy
=
ﬁ

HEZLATAERKEF A
&m%ﬁa’%%/%kiﬁd
%o RAAadEwmABRE R ;
oho REAN 0 TR EIF —BR P —BR > TR IBARNKE 0 BDARZ
AAEsb g ire) o BITRESEAAFTERRGREIEE ?

20 E AT 100% 69 3%

o ST R BT AR 00 TR 3 60 BB T 48 RAE ) 20%730% » 4
B A o ﬁﬁ%%m&ﬁUCMD%a@

o B HUR AR L) EAMAE 0 BRI R 0 HIERMGAIE RO

O

45



S [EE BRI RIS

I E IRt e

U OFER o o xsE
- Word = 5 4 2 =F?

v

|

SR IR BT S A

R | B

FRGE (S
PR (S

HEME , DHRHBEEE

= B AR

2189 )40 6 T2 1 &
CHVEI1 E 2 B

Y SRR S

=}




FOSS-Free Open Source Software

%%/\E E/J ﬂﬁlg,‘?& EIJ E%% ji%_l}ﬁ,
BX IE gi2—{Efl-F ... 2003 & 5 B 7 H#MEX 1E %_J—;w

I2 Bryan Countryman R/ ...

« EE;"JHiiﬂELnH&Z’.-fé,%E%_ﬁ IRHE BSA S5t , 007E

40% £ , BESHRHAREFTIIEK,

‘ f_naﬁﬁlﬁﬂﬁ Z= = tizim AR BHEEE |,

_ZIEEI%RE’J HRRE

mA=REEE

’ FLEIRE] MER copy , {EEEERUM
- BEBANERE copy , RUNMER—ERAZFARRK

copy # copy BIATREE , copy HIAH:

BRESHIASMH , B AM

O

ZHERIRER ...
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fERA I - FFIER

SeBriE A » FEB WICE2EREHEEAE
ANFER o IR RGO R IAAYTE s LABRE S RLRKR T L
ﬁjﬁﬁﬂ%&ﬁ 1T R AR AE » (B B A

TAERME > f R ALET - O A ~ R b B A B A X ) AT
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v Lock-in BIRERE ? FBIR{IFZEIE yahoo LHIFTHE IRFRE
2] google k£ ?

. IEEE {TER T Ei3E&4Z% - 2011-04-07 IThome
v TEEE #93L8 » P2301 # % T8 e ~ R R a4 f A e e AR XA~ ~ 7

#HAAN@~ FENE S ZIENE AR A X IR Y ] EAT AR A AR LR
¥ o P2302 Al & & € k464 ( Topological ) ~ Hhhg ~ Z w32 ff A % & @

IR .
« Open standard, open protocol ZBEAREZ=

- BH , BRRATREA ERA R NEAE RS
- HRERR. EES  FERE TAT, BRI
S RIETEA LR , MRREFSREN , HeEm.
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Lock -in Y[ =E
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B4 %€ Clonezilla

 Clonezilla [OCS (Opensource Clone System)]

-Clonezilla & — X B0y R A% A A28 B 69 T B » #84L Ghost®(Symantec) 2R A&
Rembo(Acquired by IBM Tivoli® software)/ Acronis®(True Image)

— # A partclone(http://partclone.org/), partimage

(http://www.partimage.org), ntfsclone ¥ udpcast® (
http://udpcast.linux.lu/)

TS

- EREH: 2B EREAH - LW2
- B (MBR:446+64+2 ~ EFI)
- [ =
- A #R1% (bare material) 12 JR , 1~[E]74
& - AR B AR Hy N £ E B
e - F R F AR

@  IAEREL AN
-Live edition : &% 7}%; ~ A AAE ] o VF%/{%%\ N %/‘?’;‘i"?}%gfi)ﬂ
- Server ed1t1on (SE) BWAERKEWMREBER  BERXEHE > v ERHAESR

/

Clonezilla BT # FHTRAL Free Software Lab, NCHC, Taiwan


http://partclone.org/
http://udpcast.linux.lu/

B4 %€ Clonezilla

- GPL
* SRR R EHERRAR

- GNU/Linux, MS Windows, Mac 0S X, BSD, VMWare EMS

-File system: ext2/3/4, reiserfs3/4, xfs, jfs, btrfs, ntfs,
\ : vfat,HFS+, UFS+, VMFS(v3,v4,v5)

- Supports LVM2

- BERRIAGEALLM dd
Block base & AT\

- A AL A B IR R SR R sk ad

- Smart copying,
« Y18 Grub 1/2 (k8. E&)
» X 1% serial console
@& ERTEMEZENSZAE - 1&NBE. A, 2R ; SIEMRE
® * X% Multicast’: & KEME
- BEAE S {F A Live edition’

32 1: /£ £ Server edition

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



B4 42 Clonezilla—- TR 4|

- HEEER (nEE ) KANEDFFR (BKRTL ) KiIRHE
ik (EE )

« ~AXIEZER (Differential’) &4y / 1EE (Incremental’) 1
(%)

o RIIE4R E (Online) &% / EI7E
. NE£IE Software RAID/Firmware(Fake) RAID?
- BB T BT RAY
o« ENZRIEHIESIR N FElTF
& - AN A EERESER —RHEEH

&f 1: http://en.wikipedia.org/wiki/Incremental backup
af 2:http://en.wikipedia.org/wiki/RAID

Clonezilla BT # FHTRAL Free Software Lab, NCHC, Taiwan


http://en.wikipedia.org/wiki/Incremental_backup
http://en.wikipedia.org/wiki/RAID

Terminology

= Raw copying®
- A possibility to perform sector-by-sector copying of a whole
partition
= Smart copying®

- A possibility to distinguish which portions of the partition really
contain data and to copy these only

w-— ® Live copying”

e l‘ - A drive or volume can be copied/imaged while it is in use,
f! | avoiding the need for booting into a separate operating
system or Live CD.

}‘“- Smart copy full disk

) - A possibility to distinguish which portions of the disk really
contain data and to copy these only

I " " The descriptions are from http://en.wikipedia.org/wiki/Comparison_of_disk_cloning_software

@N National Applied NCHL
NARL Research Laboratories




Comparison — General Info

Interface Provides Provides Live Differen-  Based on  License
Live USB Live CD copying tial backup

-- partdone GPL

Clonezilla TUI Y

| Fsarchiver CML Y Y Y Y GPL

- GAL TUI Y Y -- gl GPL
NI ntfsclone.

5.6 " Mondo TUl Y Y Y Y afo.  GPL
.., Rescue mondi

2 Partimage TUI Y Y -- GPL

True Image GUl Y Y Y Y Proprietary Proprietary

G h OSt G U | Y Y Y Y Proprietary Proprietary

www.nchc.org.tw o~
A I WA N N nonaIAppI d NCHL
4 ch Laborato




Clonezilla

FOG

Fsarchiver

" 1 G4L

¥¢ ¥ Mondo Rescue
Partimage

'¥» True Image

Ghost

Comparison — General Info

Smart copy Smart copy full  Smart copy full  Raw Without Server/
full disk (No disk with disk with : .
LVM2, no LVM2 firmware RAID ~ COPYING server client

firmware RAID)

<<
<<

=<
<<

<

=<

Y

-<I
-<_<-<-<I-<I-<
< <

=<
<<

www.nchc.org.tw

A l WA | National Applied NLHL /
T Research Laboratories



' | Ghost Y

Comparison — Smart Copying File
Systems of Linux |

ext2/3 extd reiserfs  reser4 xfs jfs btrfs
Clonezilla Y Y Y Y Y Y Y
FOG Y Y Y
~ Fsarchiver Y Y Y
v o GAL Y
@  Mondo Rescue Y
~ Partimage Y
- True Image Y




Comparison — Smart Copying File systems of Other
Oses - :2 o Y

Windows

HFS+ FAT NTFS UFS+ VMFS
(Mac) (MS Win) (MS Win) (*BSD) (Vmware
Esx(i))

Clonezilla

Fsarchiver

O 8
: G4L
) e Y Si
) a

I Partimage

True Image

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

International Free Software Contest

Soissons, France, Nov 07

8 ADRBL
HEEBEClonezilla

INTERNATIONAL FREE SOFTWARE CONTEST SINCE 2003

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

> PROJECT

AREA

¥ Jury extranet

D How to register

¥ Candidate
projects
THE
CEREMONY

® Event schedule

¥ Maps

© Registration

¥ The results

> RESOURCES

© Newsletter

2007

The winners are :

» N°3 - Yersinia

In the category "Enterprise management” :

» N°1 - LimeSurvey
» N°2 - Scenarl

» N°3 - DeSta

In the category "Public sector applications" :

» n°1 - DRBL

» N°2 - PMB

» N°3 - VHFFS

Dans la catégorie "Education” :
» N°1 - Chronojump

FOCUS ON..

PLICI is a web site

plateform. Install it
to manage multiple
web sites easily and
ma

= an ecommerce
web site in a few
minutes. Your are a
webagency 7 It is
your free solution,
Written in PHP you
can easy add plugin
to PLICIL. A powerfull
solution. PL..

<]
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Project of the Month, January 2010

snurcem FIND AMD DEVELORP OFEMN SOURCE SOFTWARE Welcome, Guest!  Log In | Create Account 4
Find Software | Develop | Create Project | Blog | Site Support | About enter keyword

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

Clonezilla Project name: Clonezilla

Clonezilla is a partition or disk clone tool similar to Norton Ghost. It saves and restores only the used Date founded: July 2004

blocks in the hard drive. Two types of Clonezilla are available, Clonezilla live and Clonezilla SE (Server . ] ) ] ] .
Project page: https://sourceforge. net/projects

Edition). The filesystern supported by Clonezilla are: ext2, ext3, extd reiserfs, xfs, jfs of GMU/Linux, FAT, Jelonezillal

MNTFS of M3 Windows, and HFS+ of Mac OS. Therefore you can clone GHU/Linux, MS windows and

Intel-based Mac OS5 whether they be 32-bit (x86) or 64-bit (x86-564) OS5, For these file systems, only the

used blocks in the partition are saved and restored. For unsupported file systems, a sectorto-sector copy

Project Leader

is done by dd in Clonezilla. Steven Shiau
. Occupation: Researcher at the
Why and how did you get started? NCHC, Taiwan

Jn the 29th of March, 2003, the computers in the computer classrooms at the Natinnz—.w)enterfnr Location: Hsinchu Taiwan

High-Perfarmance Computing (NCHC |, http:fwww. nche. org tw) were all upgraded. However, the deplayment Education: M. S. (Nuclear Enginesring), National

software did not support the new hardware. That's why we started the Clonezilla project. In the beginning, Tsing Hua University, Taiwan

we started the Clonezilla server edition first, then, in 2007, Clonezilla live was created.

Key Developers
Who is the software’s intended audience? Y "

Systerm administrators, that being, PC cluster administrators, computer classroom administrators, and of Blake, Kuo-Lien Huang
Occupation:Open source hobhbyist

Education:M. 5.

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? Location: Hsinchu, Taiwan

* The Mational Computer Centre Wonen, Metherlands, used Clonezilla to, "clone a 3 GB image to 27

machines with an average speed was 2.4 GB/min." Chenkai (Ceasar) Sun -
Occupation:Associate Researcher at

* Cisco Systems used DRBL, . ..in the design of our Cisco Computational Cloud cluster to multicast a & the MCHC, Taiwan

GB disk image to 64 machines simultaneously.” Education:M. S. (Department of Management

Information System) Mational Sun Yat-Sen

*Infarmation Systems Security, Southbridge, Massachusetts, USA | said, "So far, | have cloned 1,084 . ) : .
University, Kachsiung, Taiwan

systems using DRBL. By carefully following the instructions on the DRBL wehsite, and using multicasting Location: Hsinchu Taiwan

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 GE in Yao-Tsung {Jazz) Wang
size. DRBL has reduced the recovery/cloning factor by more than 500% as compared with the previous Occupation: Associate Researcher ‘*
commercial solution [we were] using” at the NCHC, Taiwan é ~|




Clonezilla —

Clonezilla

2011 & 1 B2 Linux Journal & 5 B /Y
Clonezilla #RE , A4S HIE R
22 NCHC |, ¥ miiEs L :

High Performance Open-Source Cloning

F‘nrrurmam ]

Downloads/month Cthousands)

2010-02
2010-03

i
&

Genera: ted 2010-12-03 002252159 UTC
[

Download History for All Files For Clonezilla
‘ear of 2010

TB/manth

2010-04
2010-05
2010-08
2010-07
2010-08
2010-09
2010-10
2010-11
2010-12

| M Downloads [0 Bandwidth |
Copuriaht SourceForge.net |REG—G

rd
NLHL /

Date
(UTC)

Dec
2010 *

Nov
2010

Oct
2010

Sep
2010

Aug
2010

Jul 2010
Jun 2010
May

2010

Apr
2010

Mar
2010

Feb
2010

Jan 2010

Rank

24

19

18

20

20

18

16

18

14

20

19

23

Downloads

7259

116409

109299

112318

97041

94321

100353

105519

102175

132196

103756

123078

Project

Web

Hits

3818

54991

53209

23865

18784

17468

18191

17904

18583

30223

25595

33061

Tracker
opened
(closed)

Forum
Posts

279

265

260

330

300

312

393

340

393

349

413



v'Public Sector:
Primary/High schools 295

Universities 95
Local governments 35
Hospitals 3
TV stations 1
ﬁ‘q v'SMBs 124
4 , v Misc. 2

';'r
> 50011

National Applied NCHL
Rt Research Laboratories

DRBL/Clonezilla Use In Taiwan
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* Gparted
-http://gparted.sourceforge.net

-Free partition editor for graphically managing
disk and partition

L, - «DRBL-winroll

- REWHEMS windows A& A R MBI LT E (1) BRIE B IIFAMS
Windows 8944 55 248 , AF 40 ,(SID)(2) #:2K Z DRBL server 89354
server #9354

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan
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Parse partition table

v

Save MBR/GPT data

v

Save partition table

Find the
Device

Nf)

(partition/LV >
)

Save hardware info

YES

Find the file
system of
device

Smart copying?

partclone

ntfsclone

Save device image
to stdout

Clonezilla

Use dd to
save
image to
stdout

Save stdin as file in

the image dir

Clonezilla BT # FHTRAL

A}

Free Software Lab, NCHC, Taiwan




Clonezilla M & 455 B

root@debian:~# Is -alFh /home/partimag/lucid-img/
total 220M

drwxr-xr-x 2 root root 512 07:12 ./
| drwxr-xr-x 7 root root 168 07:12 ../
-rw-r--r-- 1 root root 420 07:12 disk

-rw-r--r-- 1 root root 34K 07:12 Info-dmi.txt hardware information
-rw-r--r-- 1 root root 18K 07:12 Info-Ishw.txt ‘

-rw-r--r-- 1 root root 1.4K 07:12 Info-Ispci.txt

-rw-r--r-- 1 root root 260 07:12 Info-packages.txt

-rw-r--r-- 1 root root 10 07:12 parts real data of partition sdaf,
N | — 1 root root 216M 07:12 sdal.extd-ptcl-img.gz.aa Sdad

image name

-rW------- 1 rootroot 2.3M 07:12 sdad.ext4-ptcl-img.gz.aa v

-rw-r--r-- 1 root root 36 07:11 sda=chs.sf - disk C.H.S. value via sfdisk

-rw-r--r-- 1 root root 1.0M 07:11 sda-hidden-data-after-mbr Use dd to save MBR
i -rw-r--r-- 1 root root 512 07:11 sda-mbr and other hidden data

'.' _m_:_:" 1 ;gg: ;gg: g?g 8;11 --> partition info from parted and sfdisk
-rw-r--r-- 1 root root 53 07:12 swappt-sda2.info _
| > UUID and label info of sda2 (swap

partition)

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



Clonezilla & [FiiFE

Read image

\/

Create partition table

v

Create LV if LV image
found in image dir

Find the
image
of device

Tune the file
i file system size
- to fit partition size ntfsclone
. Reinstall grub %
JEERleilE Restore the
image of
device to device
End

Clonezilla BT # FHTRAL Free Software Lab, NCHC, Taiwan



ik K/ NN [E) R BEEE A =K

- A . B BRAFREVINR R IRT &=
o MR -> KRk

SRR E ER I AR 0 AATR KB AL A
'rc ﬁ;ﬂ

- Azl Kk 0 AE A A MBR 534X 0 R A
GPT
o KNHEHk -> /JMEHx :
- REIy I EEE RS
* Restore partition
- BB EE restore

. ?%nﬂﬁﬂilf‘? 2E B K] gparted,
Partition magic, EASEUS Partition
Master

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



MBR vs GPT

o4 Master Boot Record GUID Partition Table

aJt]EE=E 4(3+1)
E—nIERAE 27 18 EB
E

B AR SRR <47 9.4ZB

000k Master Boot Record

1BDh
1BEh

1FDh

Partition table

Clonezilla F # #Alisp42

Free Software Lab, NCHC, Taiwan

128 (unlimited , base on OS )

GUID Partition Table Scheme

LY

Protective MBR
Lea 1 Primary GPT Header
LBA 2 Entry 1|Entry 2[Entry 3[Entry 4
[
Y Entries 5-128 N
LBA 3
Partition 1
Partition 2
\ Remaining Partitions \
LEA -34 _
BA-33 Entry 1| Entry 2|Entry 3| Entry &
=
Entries 5-178 5
oz P \E
LBE& -1 Secondary GPT Header g

Primary GPT

E

(U]

&
]



& TUHE fix

 Advanced Format Technology

Legacy Architecture

Sync/DAM
L\_ : Sector Gap ECC

Bytes

Advanced Format Architecture

Sync/DAM Longer ECC

4096 Bytes (4K) Data

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



M R

# R ERN_ e iR RS AE B RR SR b |

FfESR A AR ECC BERIRBE BRI AT St | {(HIBFEI =]

SHUHHGERE L TRNZ T’

« TEX86 52T , WE NEFCIEIE N EAE A 4KB

s TEHERERAS (AINTFS .| ext3. HFS+%F)
AR E 4 4KB

- BHf 512byte = FE H4 40byte /4 ECC #EgT

]

. 1 4kbyte Hzl= R FE 100byte

.' - ¥ ECC 8945 Fl A= 32 F+ ECC AR Bz &

- B2 4E Akbyte & E M 0 {E %3@7}55\4“‘ At ﬁﬁ
& 220byte

http://zh.wikipedia.org/wiki/%E5%85%88%E9%80%B2%E6%A0%BCHES%BC%8F%ES%3C%96

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



£l WD S5 R, (WD Advanced
Format) A& b AH S M

« Advanced Format B #f clone /~= A,

« Advanced Format f&hk clone %I)j%& Advanced
Format FAIRERR L)% A HE
- EEMERAN : FEEFIE (160G) &4k XP, clone it
K BEEFERE 1.5T(WD15EARS)
- ] wd align L EX{548
- JH clonezilla + F ¥

http://drbl.nchc.org.tw/fine-print.php?

path=./fag/1_DRBL_common/53 WD _Advanced Format_disk.fag#53 WD
_Advanced Format_disk.faq

Clonezilla B #

FHTRAZ Free Software Lab, NCHC, Taiwan



IR R A

o Boot loader E{EET

- Windows XP, Win7 : ntldr/bootmgr
- Linux : Grubl/2

« Restore TAJBEMIEIERET

% | . 9 [l/devisda (10.00 GiB) w
MNew Delete | Resize/Move Copy Paste Undo  Apply
Jdevjsdal Jdevjsdas D I
4.00 GIB 5.69 GIB
_ Partition File System Size Used Unused Flags
& Jdevjsdal ntfs 4.00 GIB 1.84 GIB 2.15 GIE boot
. v (devjsda2 extended so0GE
. jdevjsdas . extd 5.69 GiB 2.46 GiB 3.23 GiB
jdevisdas [ linux-swap 316.00 MIB
unallocated | unallocated 1.00 MiB

Clonezilla F #5H Atisf42 Free Software Lab, NCHC, Taiwan



- EISER

— };ﬁﬁ\

- A%

- %

—
=
132

» FEAMEE

P A2 X TR &,
B8R T A

o I
. B

& Linux Z 57

o« BEE S E B RIEY L

R A SR A

o JEsbF 2 224k4% (log, root history)

o B AAR B 224
+ X5

%25k 4% (web account/passwd)

Clonezilla F#IATRAR

Free Software Lab, NCHC, Taiwan



& Windows Z#R5Y

- IFHEERE
o EPANEEEIE

- ER 342 X T 2%,

- Sysprep
,ﬂﬁ# )‘Lﬂ#,—'—»

o X7 3%
- ABE ALY
o JEsb B2 5kAE (log)
@ o B AR B 2= 2 &5k 4% (web account/passwd)
& - EP X E
« EENL A

— DRBL-winroll

Clonezilla BT # FHTRAL Free Software Lab, NCHC, Taiwan



Clonezilla Live

2%4ThR (Debian based)
(Ubuntu based)

YRR (iso FE3 )

- THAK > WA SO RBEE A £ (UAF2E R s
Wy Hm X, 2 BE@mE » £ MS Windows T » ¥A Nero Burning
ROM B ] » ARZL:% ' Jadknkifdy " RIEEME iso 48 ) » sE°T
VAR AR B A o

USB [ St iE SRR (zip FEX )
TR AR

. T2 AR /JAERR 5 BRhR
- FZEhR / JAERR

- #% Clonezilla live At — RO AV ¥ ARG G £ BB P
® + PXE IR
@&

- J#% Clonezilla live X4t PXE {5 IR 35 LR ZE A P 5% RS 48
PXE #83% i #%1¢ il Clonezilla live
. FIEE%E

Clonezilla F#IATRAR

Free Software Lab, NCHC, Taiwan



Clonezilla Live fiAZR

EH & R / B RAR R AR
OS baesd Debian-based Ubuntu-based
',JS\O [ZIDTERA a1 10 MB KHIA 10 MB
EhESNEH

RUEREE (fBlTD & =

firmware)

2486 CPURY 486 IRE iso/zip BZiE | oum

- - (CONFIG_M586=y and
ZiE (CONFIG_M486=y) CONFIG_X86_GENERIC=y)

O B/ ZEEE 686 REXIE, 486 RF-X B
ERHUSZ IR 7

Clonezilla F # #Alisp42 Free Software Lab, NCHC, Taiwan



» DRBL/Clonezilla i [&1{F
- http://drbl.nchc.org.tw/advanced
e Clonezilla Live X5
- http://clonezilla.nchc.org.tw/clonezilla-1live/doc/

« Clonezilla MBI EHHKE
- http://clonezilla.nchc.org.tw/related article/

4

Powered by

A Cloneazilla

Clonezilla BT # FHTRAL Free Software Lab, NCHC, Taiwan


http://drbl.nchc.org.tw/advanced
http://clonezilla.nchc.org.tw/clonezilla-live/doc/
http://clonezilla.nchc.org.tw/related_article/
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