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Terminology & 4§ Al #

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

* Live copying”®

- A drive or volume can be copied/imaged while it is in
use, 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

o
o

- Possible to skip swap, pagefile ....

af * The descriptions are from http://en.wikipedia.org/wiki/Comparison_of disk_cloning_software
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B4 %€ Clonezilla

*Clonezilla [0CS (Opensource Clone System) ]

~Clonezilla &£ — T E R A A B 69 T B > # /L Ghost®(Symantec) 2, 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.1lu/)

R AN A
- KR 2SR A - L2
- B M (MBR:446+64+2 ~ EFI)
- BB
o H] 7A12 % (bare material) %/2 » R 7
- LG R B IEARG ty r X 0 E R B
® SRR FRA
o  -AmRdE
—-Live edition : &2 # ~ BAEH » EE My ~ EREB—EEAE A

—Server edition (SE) : @A KEHHRBR » EPXETHE > v TKKRER
LA a1 X3 - S
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http://udpcast.linux.lu/

B4 %€ Clonezilla

*GPL
c XA MEBER ML AL
—GNU/Linux, MS Windows, Mac 0S X, BSD, VMWare ESX

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

—Supports LVM2
- RmIENBRZAGE AHALM dd
*Block base 1y 7 3\,
- R A AZER ey R /R 68

—Smart copying,

e ¥ & Grub 1/2 (&if ~ £ )
. i«‘};i serial console

@ FRBHBZIEH  HRAE AR REBX HAR
‘. ]ﬂiJﬂ}&.

° ¥ 3% Multicast': @& K Eth %
* 484 512 fl Live edition'
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Clonezilla Live

2517 h% (Debian based) : 5 hr / Bl3RHMR 3 B ARAR
(Ubuntu based) : & T hr / B3R
HEER (iso £ )
- THME 0 FEFE SO R BI R B (eiFZE R sk %
Wy H X 0 B @mE » £ MS Windows T » ¥A Nero Burning
ROM By 5] » fRZ:E ' BEsknk A48 " LRI E iso 48 ) » BT
AR 6 A PR o
USB [& & BR 3 [%5 F A8 B iR (zip 5 %)
AR BE IR
- #% Clonezilla live 2\t — AR AV ¥ AL G 2B P

&= e PXE HEL
@ — #4 Clonezilla live 7K/ PXE{3 R 32 L R ZER P8 TS5 1B
'.' PXE #83% B 1%A4¢ Jf] Clonezilla live

. HHEAE

- http://clonezilla.nchc.org.tw/clonezilla-1ive/
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Clonezilla Live A Z=2 &£

== 8 T R / B FE AR # KRR
OS baesd Debian-based Ubuntu-based

',j’f’/ dbRLES *#3/\ 10 MB K#9K 10 MB

o n =P =]
RUEREE (a0 & =
firmware)

2486 CPURY 486 IR iso/zip BB houx

. g (CONFIG_M586=y and
27 (CONFIG_M486=y) CONFIG_X86_GENERIC=y)

O zZil/ZEE 686 RESIE, 486 IRFE &
sl iE I
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B4 52 Clonezilla—- TR 4|

A (3B ) KANESEED (RAL) AR

Bk (23R )

o RE#EEZ (Differential?) iy /R

(Incremental’) 4y

o R4 L (Online) ity / ©HE

o RFT A X I% Software RAID/Firmware(Fake) RAID?
- BB FH T HRAE

c PRIEREIBESAIE

- FRBETRAE R RS AR — R =

5f 1: http://en.wikipedia.org/wiki/Incremental backup
af 2:http://en.wikipedia.org/wiki/RAID
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Environment

Host machine:
e Ubuntu LTS 10.04

* openssh-server
enable

e Virtualbox-0OSE

4 Guest client
. ethO
.. dhcp
NAT _ ethO
10.0.2.2 virtual-net 10.0.2.15

<
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Preparation for exercise

* Install Virtualbox-ose
= Setup password for root
= Download Clonezilla live iso #£%

* Download image 'oneiric-i1386.tar’' for
Clonezilla

* mkdir /home/partimag; tar xvf /home/vhdsoft/ T
%, /oneiric-i386.tar -C /home/partimag
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Clonezilla
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Exercise

Save/Restore image via Clonezilla live

On-the-fly:disk to disk, disk to remove disk
WAER R R
K= BAET A T 2

Clonezilla F #5H AlisR42 Free Software Lab, NCHC, Taiwan



Clonezilla %R IAAZ

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 %
I EEEETEE Restore the
image of
device to device
End
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Clonezilla Hﬁ%f? #2 2%, BH

[l idevisda (a.00 GiB)

nnnnnnnn

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,
T E— 1 root root 216M 07:12 sdal.extd-ptcl-img.gz.aa Sdad

unallocate: d [ unallocate d
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 p 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
.. -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)
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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
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AR AL K R 8 R 3 X

JR 8] . B 852 B LB F AR DA RR S E B
o NEREE > KAREE

@%&%\ﬂ REAE : AITRELE AL
72 Ta]

- Jhepla Rk RiEA A MBR 9-Z| KA, 0 iE
GPT

o KEREE -> NAREE
- RZHM S R E BT

* Restore partition

& - TR RIBEFEE restore
& « TR AAERBESERE K] ¢ gparted,
. Partition magic, EASEUS Partition
Master
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Exercise

= Save/Restore image via Clonezilla live

On-the-fly:disk to disk, disk to remove

disk
- BAEEROEEE

K& ZAET MMM & 2k
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Exercise

= Save/Restore image via Clonezilla live

On-the-fly:disk to disk, disk to remove disk

RAERR
K& RAFT R & 2k
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Exercise

= Save/Restore image via Clonezilla live

On-the-fly:disk to disk, disk to remove disk
WAER R R
RERETHERE & 2%
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MBR vs GPT

GUID Partition Table
128 (unlimited , base on OS )

At Master Boot Record
EIMIEE 4(3+1)

E—nilERsXE 2T

8

B AR Bl hEHE <4T

000k Master Boot Record

1BDh
1BEh

1FDh

Partition table

18 EB

9.47B
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GUID Partition Table Scheme

LEao Protective MBR
Lea 1 Primary GPT Header E
LBA 2 Entry 1|Entry 2[Entry 3[Entry 4] 2
[ ]
N, Entriess-128 N £
-9
LBA 34
Partition 1
Partition 2
\ Remaining Partitions \
LBA-34
BA-33 Eniry 4| Entry 2|Entry 3 |Entry 8| 5
=
Entries 5-128 5
Lo —1\ \E
LBE& -1 Secondary GPT Header i




J HE A X AR B

* Advanced Format Technology

Legacy Architecture

Sync/DAM
L Sector Gap ECC

Bytes

Advanced Format Architecture

Sync/DAM Longer ECC

4096 Bytes (4K) Data
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J HE A X AR B

5 58 89 b 56 BR 8 54K a5 38 3k BB AR 69 43 2R 1
B X 7T VA A ECC &%M%"‘”‘HT wi {274 #6689 = T
TIRH B B J:ﬂ‘frﬁ’ﬂié’] 7= 1

e /£ x86 M%T > W V‘]"I‘&L%éy\ﬁ“”‘ﬁy AKB

o FLEEBEIEE A4S (4w NIFS ~ ext3 ~ HFS+ %) 894
w7 4KB

e IR 512byte #E R F £ B I 40byte 1E B ECC A B &2 M4
o 7 dkbyte # & R F & 100byte
— BV ECC 894k | A= 42 FF ECC &R B sk &

& — R34 Akbyte BE R F B 0 48 R 4 AR AL AL B
# H 220byte

http://zh.wikipedia.org/wiki/%E5%85%88%E9%80%B2%E6%A0%BCHES%BC%8F%ES%3C%96
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2 WD e EAR A AL (WD Advanced Format)
RE BRAR 5P

e Advanced Format Z#8 clone &7 [E#2 o

e Advanced Format &%k clone Z%]% A Advanced
Format #9488, 8 A R A4

o TAMA T N  f£E B (160G) 227 XP, clone #2
Ko BB IR 1. 5T(WD15EARS)

— J wd align LA E1548
— J clonezilla + F ¥ %L

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

path=./faq/1 DRBL common/53 WD Advanced Format disk.faq#53 WD Adva
nced Format disk.faq
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Ll e DA

e Boot loader EAEAE S :
— Windows XP, Win7 : ntldr/bootmgr
- Linux : Grubl/2

* Restore ¥ fgR]#IK

Q‘% | . 9 [1/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
ﬁ Jdevjsdal ntfs 4.00 GIB 1.84 GIiB 2.15 GIiB boot
. v (devjsda2 extended so0GE W
. jdevjsdas . extd 5.69 GIB 2.46 GIB 3.23 GIB
jdevisdas [ linux-swap 316.00 MIB
unallocated | unallocated 1.00 MiB
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th & Linux Z 3K

FERE 2R
-%$&£ﬁ
- BegpA2 X A 8%,
- BB R T
. A
« BT
« BHE N B REYE

- Afw e

® o JEsb B %i%4% (log, root history)
.. o 1B A AR B 24 #4548 (web account/passwd)

- R RER
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th & Windows X IR3T

« RRERE

« FLAMIRIE
- ER g4 X FA &
- Sysprep

,ﬂ. K’#,J—»

o 47 3%
- AB ALY
o JELFZ A% (log)
® o B AAR B 2= 2 &5k 4% (web account/passwd)
.. - v X H
* BT A
— DRBL-winroll
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1.#]H dual-boot FF£4% » #FH P &) Linux
(sdab) ¥ffy restore F|TEEMA F

2. # JFl dual-boot FF%4% > JFH 8y XP
(sdal) #ffy restore 3| EiEMAI P o f&4F 1 H
R EE ) E| A R BT sdal 23R » BT 4

4 iﬁﬁ%ﬂ?ﬁ Windows XP
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DRBL-winroll
22 F S 3 B AR A

http://drbl-winroll.nchc.org.tw/
http://www.drbl-winroll.org/


http://drbl-winroll.nchc.org.tw/
http://www.drbl-winroll.org/

(REz

Clonezilla E[4¢ JH
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' &%

EM4E H @ Clonezilla SE /Clonezilla Live

— Clonezilla live #% Clonezilla SE (Server Edition) J7 32 ¢ 42
B8

— Clonezilla box mode /~&

— Unicast, multicast, broadcast clone /%G ¥ /% & F A
- e TR B IP FAR F A9 BB IR

— PXE B /% Clonezilla live ¥Ei%

— JofT#4E clonezilla live PBA#% usb [ & &k R AFER
- REBEEE T 2B A M—1E Clonezilla live ?

- K # 4V Clonezilla live B AE

- A AAfEIe Clonezilla Live 3| A AR R AT 2

— F] H virtualbox M Clonezilla B %32 8| 3X 38 37,

@ )
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