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1 Introduction: Cloning the Master Image

Cloning a master image for mass production is an important step for Windows Embedded
Standard and Windows Embedded Industry. First, the image must be rolled back to create the
master, which is accomplished using sysprep. Here is an example command:

Sysprep /generalize /oobe /shutdown /unattend:c:\myunattend.xml

The unattended XML file is a small answer file that handles several of the Out-of-Box Experience
(OOBE) screens as well as accounts, run—time key, computer names, etc. There are those that
say you don’'t need sysprep, but failure to run sysprep and just copy the image can run into
technical consequences. In short, one must run sysprep to duplicate the image.

Once the image has been rolled back, the next step is to capture the master image for
deployment to other systems. The books: Starter Guide for Windows® System Image Manager,
Professional's Guide To Windows® Embedded 8 Standard, and Professional's Guide To
Windows® Embedded Standard 7 - 2nd Edition cover creating the unattended file and running
sysprep, but what is not covered is an actual full disk capture utility. There are several hardware
disk duplication solutions for hard drive and compact flash cards. International Microsystems Inc.
and Logicube are two companies that offer hardware duplication products. . There are also
software solutions, but some of the most popular like Norton Ghost are going end-of-life in favor
of licensed server-based solutions. Microsoft has solutions to capture partitions into WIM files, but
when multiple partitions need to be captured, the WIM file solution is very cumbersome. Simple
and inexpensive software image capture solutions are becoming hard to find. Luckily, the Linux
community has developed a solution called Clonezilla that captures full disk images; and best of
all, it is a free solution that can be used to capture a Windows Embedded master image.

This paper walks through the steps to create a Clonezilla disk to capture and deploy a Windows
Embedded master disk image. You will need two USB flash disks. One will hold the Clonezilla
boot disk image (USB disk size 8 GB), and the other will hold the captured image (USB flash disk
size 32 GB or greater recommended).

Note: This paper is based on Clonezilla 2.2.3-25 live image. The steps and pictures will be
different for later versions.
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2 Generate Clonezilla boot disk

We start on the development machine, and download a utility to help create the Clonezilla boot

disk.

e N

@ On-Line Distribution [dunezilla_liue_smble v] [current

Download Tuxboot from tuxboot.org. The actual download comes from SourceForge.
Format the smaller USB flash disk as FAT 32. Format the larger flash disk as exFAT.
Plug the smaller USB flash disk into the development machine and run Tuxboot.

The Tuxboot application will start. Make sure that clonezilla_live_stable is selected for
the On-Line Distribution. Also, point to the correct USB flash drive.

N Powerred by
~ Clonezilla

Homepage: http: //donezilla. org/
Description: CloneZilla live is a distribution used for disk backup and imaging. The stable branch of Clonezila live

are based on Debian
Install Notes: CloneZilla live is booted and run in live mode; no installation is required to use it.
Download Path: Clonezilla Live Stable at SourceForge

(") Pre Downloaded 150

[ show All Drives {Use with Care) [ Save ISO file MDS5 Check

Type: [USB Drive = | Drive: [2:) WL ok

5. Click OK to start the process. The Clonezilla ISO will be downloaded, mounted locally,

and then copied over to the flash disk.
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1. Downloading Files (Current)

2. Extracting and Copying Files

3. Installing Bootoader

4, Installation Complete, Reboot

Downloading files, please wait. ..

Source: http: /fsuperb-dca3. dl.sourceforge. net/project/donezilla/donezilla live stable/2, 2. 3-25/donezilladive-2,

Destination: C;\Users\SEANLI~1\AppDataiLocal Templun31473.is0

Downloaded: 1924 KE of 138 MB

6. Do not reboot when asked. Just Exit Tuxboot.
7. Safely eject the USB flash drive.
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3 Capture Disk Image

Now, we move to the target system that holds the master image.

1. Plug the Clonezilla boot disk that we just created into the target system.

2. Boot the target and make sure the BIOS is set up to boot from the USB flash disk.

3. The Clonezilla boot screen appears. Select Clonezilla Live (Default settings, VGA
XXXxYYY) and hit Enter.

clopezilla.ory, clonezilla.nch

Clomezilla live (Default setting

Dther wodes of Clonezilla ¥
Local operating suystem L
Mewtezt & FreelDS ¥

Hetwork boot wia iR

Frenz Klabl bn edie oobings

A4, HCHC, Taiwam

Free Software Labs
qh-Performance Computing
Tait'an

4. The OS will load. Select English as the language to use and hit Enter.
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1 Choose language |
Which language do you prefer:

LUTE- 8 Catalan | Catala

Spanish | Espahfol

French | Francais

Italian | Italiano

Japanese | HAGE

Brazilian Portuguese | Portugués do Brasil

Russian | Pycckun

Slovak | Slovensky

Chinese (Simplified) | ﬁﬁﬁkdﬁ?%z .
] - =

Chinese (Traditional) &

<0K>

5. Keep the default Don’t touch keymap and hit Enter.

{ Configuring console-data |
The keymap records the layout of symbols on the keyboard.

'Select keumap from arch list': select one of the predefined keumaps
specific for your architecture {(recommended for non-USB keyboards);
'‘Don't touch keumap': don't overwrite the keuymap in setc/console,
which is maintained manually with install-keymap(8);

'Keep kernel keuymap': prevent any keumap from being loaded next time
the system hoots;

'Select keumap from full list': list all the predefined keumaps.
Recommended when using cross-architecture (often USB) keyboards.

Policy for handling keymaps:

Select keumap from arch list
on 't touch keumap
Keep kernel keymap
Select keymap from full list

{Cancel>

6. The default Start_Clonezilla Start Clonezilla should be selected, hit Enter.
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Start Clonezilla
Start Clonezilla or enter login shell (command 1ine)?
Select mode:

Start_Clonezilla Start Clonezilla
Enter_shell Enter command line prompt

<0k> <Cancel>

7. In the next menu, select device-image work with disks or partitions using images as
the operation mode and hit Enter.

| Clonezilla - Opensource Clone System (OCS) |
*Clonezilla is free (GPL) software, and comes with ABSOLUTELY NO WARRANTYX

///Hint! From now on, if multiple choices are available, you have to press space key to mark your selection. An asterisk (k)
will be shown when the selection is done///

Two modes are available, you can

(1) clone/restore a disk or partition using an image

(2) disk to disk or partition to partition clone/restore.

Select mode:

—-image work with di or partitions using im
—device work directly from a disk or partition to a disk or partition

<OK> <Cancel>

8. The next menu is for the image directory. Keep the default, local_dev, and hit Enter.

1 Mount Clonezilla image directory f
Before cloning, you have to assign where the Clonezilla image will be saved to or read from. We will mount that device or
remote resources as shomespartimag. The Clonezilla image will be saved to or read from shomespartimag.

Select mode:

local_dey Use local device (E.g.: hard drive, USB drive)
ssh_server  Use SSH server

samba_server Use SAMBA server (Network Neighborhood server)
nfs_server Use NFS server

enter_shell Enter command line prompt. Do it manually

skip Use existing shome/partimag (Memory! sNOT RECOMMENDED*)

<OK> <Cancel>

9. Insert the larger USB flash disk when prompted, wait about 5 seconds, and then hit
Enter.
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sitory, ple

device and later we can mount it

10. The system will mount and prepare the UBS flash disk for the image. You will be asked
for the home directory to store the image. Select the USB flash disk image (sdx1) and hit
Enter.

| Clonezilla - Opensource Clone System (OCS) | Mode: |

Mow we need to mount a device as shomespartimag (Clonezilla image(s) repository) so that we can
read or save the image in shomespartimag.

AAANOTES A You should WOT mount the partition you want to backup as shomespartimag

The partition name is the device name in GNUsLinux. The first partition in the first disk is
"hda1" or "sdal', the 2nd partition in the first disk is "hda2" or “sda2', the first partition
in the second disk is "hdb1" or “sdb1'... If the sustem uou want to save is MS windows, normally
C: is hdal (for PATA) or sdal (for PATA, SATA or SCSI), and D: could hbe hdaZ (or sda2), hdaS (aor
sdaS5) ...

sdal 11.8G_ntfs(In_YBOX_HARDDISK ) _WEOX_HARDDISK WBSdfGcO2a- BcbbESE?
at (In_Patriot_Memory_)__Patriot_Memory_070B

x;

o |

sobl 7.2G_

<0k <Cancels

11. The top directory is the default, hit Enter.

1 Clonezilla - Opensource Clone System (OCS)
Hhich directory is for the Clonezilla image (only the first level of directories are shown, and the Clonezilla image (i.e.
directory) itself will be excluded. If there is a space in the directory name, it will _NOT_ he shouwn)?:

Y Top_directory_in_the_local_device]

<Cancel>

12. A summary will appear, hit Enter.
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"Enter' to continue......

13. The clone wizard starts. Select Beginner and hit Enter.

Clonezilla - Opensource Clone System (OCS)
Choose the mode to run the following wizard about advanced parameters:

Beeinner Beginner mode: Accept the default options

Expert  Expert mode: Choose your own options

<Ok <Cancels:

14. The Select Mode screen appears. Select save disk, and hit Enter.

| Clonezilla - Opensource Clone Sustem (OCS): Select maode |
#C1lonezilla is free (GPL) software, and comes with ABSOLUTELY MO WARRANTY:#
This software will overwrite the data on your hard drive when restoring! It is recommended to
backup important files before restoring!ssek

fAsHInt D From now on, if multiple choices are awvailable, you have to press space key to mark
your selection. An asterisk (#) will be shown when the selection is donesss

savedisk g_local_di 1_image

saveparts Saue_lncal_partitians_as_an_image
exit Exit. Enter command line prompt
<0k <Cancel:

15. An image name with date has been started. Rename the image as you like. For example
“Annabooks-2014-08-18-19-img”, hit Enter.
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16. The hard disk will be selected as the default source. Hit Enter.

17. Select Skip checking/repairing source file system, hit Enter.

18. Check save disk image option appears, the default is Yes, check the saved image. Hit
Enter.

19. Hit Enter to continue.
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to continue...
nartition info in Aproc... done!

nded or

e ';Feru:iEEi or

. daone!

21. The capture and check process takes several minutes depending on image size. Hit
Enter when completed
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Fartclone
Fartclone w0.2.70 http://partclone.org

Starting to clone device (Adewssdal) to image (=)
Reading Super Block

Calculating bitmap... Flease wait... done!

File sustem: WMTFS
Device size: 12.7 GE
Space in use: 2.1 GE
Free Space: 10.6 GB
Block =ize: 4096 Bute

3037593 Blocks
204311 Blocks
2593288 Blocks

Elapsed: 00:00:02 Remaining: 00:06:25 Rate: 320.10MB/min
Current Block: 1521039 Total Block: 3037539

Data Block Frocess:

Total Block Process:

22. Select Poweroff to Power down the system, and hit Enter.

| Choose mode |
Mow you can choose to:

Joweroft Poweroff

reboot Reboot

cmd Enter command line prompt

rerunl Start over (image repository shomespartimag, if mounted, will be umounted)

rerunz  Start_over_(keep_image_repository_shomespartimag_mounted)

<0k

23. Remove both flash disks after the target powers down.

Copyright © 2014 Annabooks, LLC. All rights reserved

11



ﬁﬂnﬂ’ = Version 1.3

4 Deploy the Captured Disk Image

The two USB disks to capture the image can now be used to deploy the image to other systems.

1. Plug the Clonezilla boot disk into the target system.

2. Boot the target and make sure the BIOS is setup to boot from the USB flash disk.

3. The Clonezilla boot screen appears. Select Clonezilla Live (Default settings, VGA
XXXxYYY) and hit Enter.

clonezilla.ory, clonezilla.nch

Clonezilla live (Default setting

Dther wodes of Clonezilla >
Local operating system i
Mewtest & FreeDDS >

Hetwork boot via iB

Puens Pl o 2die goring:s

Rl4, NCHC, Taiwan

| : Clonezilla cc

nezilia

4. The OS will load. Select English as the language to use and hit Enter.

Free Software Labs

High-Performance Computing
Taiwan
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Which language
LUTE- 8

1 Choose language |
do you prefer:

Catalan | Catala

Spanish | Espahfol

French | Francais

Italian | Italiano

Japanese | HAGE

Brazilian Portuguese | Portugués do Brasil

Russian | Pycckun

Slovak | Slovensky

Chinese (Simplified) | ﬁﬁﬁkdﬁ?%z .
] - =

Chinese (Traditional) &

<0K>

5. Keep the default Don’t touch keymap and hit Enter.

{ Configuring console-data |

The keymap records the layout of symbols on the keyboard.

'Select keumap from arch list': select one of the predefined keumaps
specific for your architecture {(recommended for non-USB keyboards);
'‘Don't touch keumap': don't overwrite the keuymap in setc/console,
which is maintained manually with install-keymap(8);

'Keep kernel keuymap': prevent any keumap from being loaded next time
the system hoots;

'Select keumap from full list': list all the predefined keumaps.
Recommended when using cross-architecture (often USB) keyboards.

Policy for handling keymaps:

Select keumap from arch list
on 't touch keumap
Keep kernel keymap
Select keymap from full list

{Cancel>

6. The default Start_Clonezilla Start Clonezilla should be selected, hit Enter.

Copyright © 2014 Annabooks, LLC. All rights reserved
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Start Clonezilla
Start Clonezilla or enter login shell (command 1ine)?
Select mode:

Start_Clonezilla Start Clonezilla
Enter_shell Enter command line prompt

<0k> <Cancel>

7. In the next menu, select device-image work with disks or partitions using images as
the operation mode and hit Enter

| Clonezilla - Opensource Clone System (OCS) |
*Clonezilla is free (GPL) software, and comes with ABSOLUTELY NO WARRANTYX

///Hint! From now on, if multiple choices are available, you have to press space key to mark your selection. An asterisk (k)
will be shown when the selection is done///

Two modes are available, you can

(1) clone/restore a disk or partition using an image

(2) disk to disk or partition to partition clone/restore.

Select mode:

—-image work with di or partitions using im
—device work directly from a disk or partition to a disk or partition

<OK> <Cancel>

8. The next menu is for the image directory. The default is for local_dev, hit Enter.

1 Mount Clonezilla image directory f
Before cloning, you have to assign where the Clonezilla image will be saved to or read from. We will mount that device or
remote resources as shomespartimag. The Clonezilla image will be saved to or read from shomespartimag.

Select mode:

local_dey Use local device (E.g.: hard drive, USB drive)
ssh_server  Use SSH server

samba_server Use SAMBA server (Network Neighborhood server)
nfs_server Use NFS server

enter_shell Enter command line prompt. Do it manually

skip Use existing shome/partimag (Memory! sNOT RECOMMENDED*)

<OK> <Cancel>

9. Insert the larger USB flash disk when prompted, wait about 5 seconds, and then hit
Enter.
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a ClDHE/llld i repository, please
machine xnouwsk

nd later we can mount it as shome/partimag.

10. The system will mount and prepare the UBS flash disk for the image. You will be asked
for the home directory to store the image. Select the USB flash disk image (sdx1) and hit
Enter.

{ Clonezilla - Opensource Clone System (OCS) | Mode: |

Now we need to mount a device as /home/partimag (Clonezilla image(s) repository) so that we can
read or save the image in shomespartimag.

£#ANDTEZ A/ You should NOT mount the partition you want to hackup as shome/partimag

The partition name is the device name in GNU/Linux. The first partition in the first disk is
"hdal" or "sdal', the 2nd partition in the first disk is "hda2" or "sda2', the first partition
in the second disk is "hdb1" or “sdbi"... If the system you want to save is MS windows, normally
C: is hdal (for PATA) or sdal (for PATA, SATA or SCSI), and D: could be hda2 (or sda2), hdaS (or
sdaS)...

sdal 11 SG ntfs(In_VBOX_HARDDISK ) _VBOX_HARDDISK VBSdfG 02a-8 bb63 ?

fat(In_Patriot_Memory_)__Patriot_Memory_ 07

<0k> <Cancel>

11. The top directory is the default, hit Enter.

| Clonezilla - Opensource Clone System (OCS) |
Which directory is for the Clonezilla image (only the first level of directories are shown, and the Clonezilla image (i.e.
directory) itself will be excluded. If there is a space in the directory name, it will _NOT_ he shouwn)?:

Y Top_directory_in_the_local_devicel

<Ok> <Cancel>

12. A summary will appear, hit Enter.

Copyright © 2014 Annabooks, LLC. All rights reserved
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ections

“"Enter' to continue......

13. The clone wizard starts. Select Beginner and hit Enter.

Clonezilla - Opensource Clone System (0OCS)
Choose the mode to run the following wizard about advanced parameters:

Beginner Beginner mode: Accept the default options
Expert Expert mode: Choose your own options

<0k> <Cancel>

14. The Select Mode screen appears. Select restoredisk and hit Enter.

I Clonezilla - Opensource Clone System (OCS): Select mode I

#C1lonezilla is free (GFL) software, and comes with ABSOLUTELY MO HARRAMT Y

This soffware will overwrite the data on your hard drive when restoring! It is recommended fo
backup important files before restoring !k

F4/HInt ! From now on, if multiple choices are available, you have to press space key to mark
your selection. An asterisk () will be shown when the selection is donesss

savedisk Save_local_disk_as_an_image

saveparts Save_local_partitions_as_an_image

N5 Sk Restore_an_image_to_local_disk
restoreparts Restore_an_image_to_local_partitions
1-2-mdisks Restore_an_image_to_multiple_local_disks
recovery-iso-zip Create_recovery_Clonezilla_live

chk-img-restorable Check_the_image_restorahle_or_not
cwt-img-compression Convert_image_compression_format_as_another_image
gxit Exit. Enter command line prompt

<Ok <Cancelx

15. The system will search the disk for an image. Since there is only one image on the disk, it
is already select, so hit Enter.
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Clonezilla - Opensource Clone Sustem (OCS) | Mode: restoredisk
Choose the image file to restore:

Annakoo 014-08-18-19-1img

<Cancel:

16. Select the hard drive and hit Enter.

| Clonezilla - Opensource Clone System (OCS) | Mode: restoredisk |
Choose the target disk(s) to be overwritten (ALL DATA OM THE EWTIRE DISK WILL BE LOST AMD
REFLACED ! 1}

The disk name is the device name in GMUsLinux. The first disk in the sustem is "hda" or 'sda",
the 2nd disk is "hdb" or “sdb'... Press space key to mark your selection. An asterisk () will
be shown when the selection is done

L0k <Cancel:

18. Enter y at the prompt and hit Enter.
19. One more time, enter y at the prompt and hit Enter.

Copyright © 2014 Annabooks, LLC. All rights reserved
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artition info in sproc... done!
1 info

to the

the hard d on this machine:

FARTITIONCS) WILL BE OWERWRITTEM! ALL EXISTING DATA WILL

20. The process can take several minutes. Hit Enter when completed.

Fartclaone
Fartclone vo.2.70 http://partclone.org

Starting to restore image (-) to device (Adewssdal)
Calculating bitmap... FPlease wait... done!

File system: MNTFS

Device size: 12.7 GB 3097599 Blocks

Space in use: 2.1 GB = 504311 Blocks

Free Space: 10.6 GBE = 2593288 Blocks

Block size: 4096 Byte

Elapsed: 00:00:10 Remaining: 00:03:068  Rate: 629.15MBmin
Current Block: 175396 Total Block: 3037599

Data Block Process:

Total Block Process:

21. Select to Poweroff to power down the system, and hit Enter.
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1 Choose mode |
Now you can choose to:

noweroff Poweroff
Reboot
Enter command line prompt
Start over (image repository shomespartimag, if mounted, will be umounted)

rerun2  Start_over_(keep_image_repository_shomespartimag_mounted)

<0K>

22. Remove both flash disks after the target powers down.
23. Boot the system again and let the Windows cloning process run on the system.

Once the master Clonezilla image has been created, it can be deployed any number of times to
identical target hardware systems. This could easily be incorporated as part of the manufacturing
process for an embedded system product.
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