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1 General Remarks

The content and presentation of this document bas barefully checked. No responsibility is
accepted for any errors or omissions in the docuatien. Note that the documentation for the
products is constantly revised and improved. Tlatrio change this documentation at any
time without notice is therefore reserved.

Syslogic is grateful for any help referring to esor for suggestions for improvements.
The following registered trademarks are used:

IBM-PC, PC/AT, PS/2 trademarks of IBM Corporation
Windows XP Embedded, XPe trademark of Microsoftpgooation
Windows Embedded Standard trademark of Microsofp@ation

WES2009 trademark of Microsoft Corporation
FBWF trademark of Microsoft Corporation
IPC/NETIPC trademark of Syslogic Datentechnik AG
IPC/NETSBC trademark of Syslogic Datentechnik AG
IPC/COMPACTY trademark of Syslogic Datentechnik AG
FILEMON trademark of Sysinternals

WinlO trademark of Yariv Kaplan

2 Introduction

Windows Embedded Standard 2009 is formely knowwaslows XP Embedded and has SP3
integrated.. It is based on the same kernel arttidscomponentized version of Microsoft
Windows XP Professional. In fact, both Operatingt&ms are based on the same binaries.

WES2009 is enhanced with special tools to targetnikeds of embedded systems that run
continuously. While a desktop OS like XP Profesalors optimized for maximum user
interaction, an embedded OS is the opposite. Endokdgistems often run in environments
where few user interactions are desired. Embedgsteras often supervise safety critical
facilities and thus need to be very robust, rediabid autonomous.

This user manual covers some tools and technighes help to reduce possible
software/hardware breakdowns concerning the operafi Windows Embedded Standard on a
IPC in an industrial environment. It details sonmbedded features that can be configured.
Basic knowledge of Windows operating systems isiired.

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 5/38
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2.1. Supported Hardware
This release of WES2009 supports the followingesyst from Syslogic:

Syslogic produc Product features

IPC/COMPACTG6-XXX AMD Geode LX800 based IPC

IPC/COMPACT7L1-xxx |Intel Atom Z510 based IPC with 1GB DRAM

IPC/COMPACT7M1-xxx |Intel Atom Z530 based IPC with 1GB DRAM

IPC/COMPACT7M2-xxx |Intel Atom Z530 based IPC with 2GB DRAM

IPC/SL71F16-xxx Intel Atom E680T based IPC with 1GB DRAM
IPC/SL71G16-xxX Intel Atom E680T based IPC with 2GB DRAM
IPC/ML71F16-xxx Intel Atom E680T based IPC with 1GB DRAM
IPC/ML71G16-xxX Intel Atom E680T based IPC with 2GB DRAM

Table 1 - Supported CPU boards

3 Getting Started

This chapter will give you a “quick start” on how get WES2009 running on a Intel Atom
based system from Syslogic. The same procedurésagpt all Systems.

3.1. Booting WES2009
If you don’t have a CompactFlash card with a fuhlgtalled WES2009 image please read
chapter 9 on how to install the system files.
Open your industrial PC (IPC) and plug the Comfflash card into the corresponding socket.
Close the IPC and connect a USB keyboard, mousd aamonitor. Power the IPC and
Windows Embedded Standard should start loadingth& IPC doesn’t boot from the
CompactFlash (drive C) then the appropriate seliaggto be change in the BIOS setup.

CMOS Setup:
Boot T Drive C:
Ide O: 3 = AUTOCONFIG, LBA

Hit “ESC” to leave the configuration screen andesefWrite to CMOS and Exit” (confirm
with Y or Z key). Now, the system should boot iMéndows XP Embedded. You do not
always have to change these CMOS settings whefnigddtES2009, as these CMOS settings

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 6/38
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are stored permanently if (and only if) the battsrinserted and operational. If you change the
battery, you must redo the correct settings.

3.2. User and Password Settings
The Syslogic WES2009 image is configured for Augolo, i.e. if the system starts, there’'s no
login screen showing up and the default user “Adstrator” is automatically logged on.

User and Password:

WES2009 Autologon User: Administrator
WES2009 Autologon Password: netipc
3.3. Drive Write Protection

The major drawback of Compact flash cards is tireited write cycles of typically 100'000
operations per block before breakdown. Thus ittsezmely important to protect the Compact
Flash card in terms of write accesses.

This protection is achieved through the Enhanced e Based Write Filter (EWF and
FBWF) shipped with Windows Embedded Standard 2009.

Enhanced Write Filter is a Block Level Filter, nesditing each write of a block to a RAM
Layer, thus can protect all writes to an underlyitigk. EWF does support all features of the
desired File System and the Operation System likE®Nand Hibernate / HORM. EWF is the
best choice to protect the system drive contairiivey operation system. Because EWF is
working on a block base, it is only possible totpebthe whole drive.

File Based Write Filter is a File Level Filter, negtting each write of a file to a RAM Layer.

Because FBWF is working on per File or per Diregtbase, FBWF allows you to make
exceptions of folders or files which should notpoetected. This allows you to protect a whole
drive but still write all files down to the diskrfeome dedicated folders like a Configuration
Folder.

To reach the best protection and supporting mastifes of the operation system, the Compact

Flash Card is splittes in two partitions. The systgartition is protected by EWF and the data
partition is protected by FBWF.

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 7/38
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Compact Flash Card

T Ty
-

System Drive (3GB)

C:\Windows write-protected by
C:\Program Files € Enhanced Write Filter
C:\*.*

Data Drive (rest) write-protected by File
D:\*.* Based Write Filter

Per factory default the FBWF is disabled. So if pawt into WES2009 and change some
system settings, these settings will persist batweboots.

Note:
If EWF is enabled, system and drive C:iisg#t are write-protected. For FBWF you have
first to add the desired volumes (D-Drive) to tH&NA-. If y volume is added, ALL files
and folders of the drive are protected. Add exossito define files and folders as write
through.

If you create a file C:\Windows\myfile.txt with EW&nabled, this file will not exist after the
next reboot. We heavily encourage you to readdheviing sections, especially the section on
the “Enhanced Write Filter” and File Based Writédsl’, to get further information on how to
enable/disable and use the EWF and FBWF features.

4 Windows Embedded Standard 2009 Image Features

The software included in our Windows Embedded Siechc®®009 image is a subset of the
software shipping with Windows XP Desktop editiGinom 14’000 selectable packages, there
are around 1500 currently included into our stad&ES2009 configuration.

So do not expect to have the full Desktop XP Peduiee set included in out standard image.

But be also aware of the fact that you can ingtailir own missing drivers and software
packages at will like on a regular Windows XP gyste

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 8/38
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Below you will find a list of features that are Inded/not included in our standard
configuration. This list is not complete, it maylypgive you an overview of the basic software
bundles that are shipped with our WES2009 standsade.

4.1. Features included
The following list is not complete.

- Windows XP user interface, full desktop with tagkéad start menu

- Command shell

- Control panel

- WMI Scripting Interface

- Internet Explorer 7

- Windows file explorer

- Microsoft .NET2.0 SP2, .NET3.0 SP2, .NET3.5 SPIETKM.O Client Profile and
Extended

- Microsoft installer

- Windows media player 11

- Remote desktop connection, Hyperterminal

- Remote folder share, drive mapping, basic netwaorkiilities

- Drivers for board hardware (mouse & keyboard PS/2J8B, flash-memory-stick,
video).

- IR touch screen driver installation executable

4.2. Features NOT included
- Java Virtual Machine
- Most user applications like Games, etc.
Language Support for Languages other than Englishe&nan
Drivers for additional hardware devices

4.3. Default Configuration
- Firewall disabled
- Autologin enabled
- Just user Administrator defined
- EWF and FBWF disabled
- English language support
- DHCP enabled
- Computer name: “Wes09”

Please consult the WES2009 build logfile IPC_WINESY 7A vnnn.log or

IPC_WINESTDO09_71A vnnn.log from the product DVD-RQbIsee the full list of packages
which are included into the WES2009 release.

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 9/38
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4.4. Tools

A folder named “Utilities” is placed on the desktapd it contains a few useful tools:

Autologon: tool for enabling and disabling the Inggcreen

Imagemaster: a tool to backup and restore a whahepactFlash

Touch: IR Touch installer for display systems

Winlo: modified Winlo library with functions for @essing peripherals
Original_Winlo: original Winlo library for accessin/O and memory resources under
Windows

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 10/38
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4.5. Touch Driver
The touch driver installer is located in a foldertbe Desktop of your system.

| B win32 o =] 3
I Fle Edt View Favorites Took  Help | ‘e
'@Back &) (¥ :j'_JSeard1 | L Folders [t

l Address I._} Ci\Documents and Setbingshadministraton Deskbop \UTILITIES I Touch Treiber|,_Releasewiniz i ﬂ G0

| Folders x InstHelper 0g20101110
Q Deshiop ‘:r)? Docurnent

o mo

= L.:! My Docurments

My Computer 2 Readme

= ‘g #y Metwork Places
2 Recycle Bin

B (3 UTILITIES : 54
2 Autolagan B G ERa
20 IMAGEMASTER : | KE

=1 220 TrTouchTreiber

= ) _Release Eouch

B - Riqlatration Erkrlas
= - ]
(23 MSWCMON

2 WML " TouchBackight
(2 WINIO_ORIGINAL “ i & description >
- [FJCY rooo sy RAME

E TouchDriverSetupd3zel_SPEZ
‘ Tauch Driver Setup

Figure 1 - Folder structure

- TouchDriverSetup03261_ SPEZ.exe installation exeueta
- Syslogic.reg registry patch
- TouchBacklight.exe tool to change backlight irggn

After the driver is installed successfully, douldkck onto Sydogic.reg to automatically
modify certain registry keys.

4.6. Graphics Driver for IPC/COMPACT7 and IPC/ML71-Systems
Intel is modifying it's graphic driver constantlit’s suggested to visit Intel's website from
time to time for new driver versions. Intel has eleped two driver architectures: IEGD and
EMGD. It's recommended to use the later driver.

4.6.1. Intel Embedded Graphics Driver
IEGD specifically targets the needs of embeddetfgota developers and it supports a large

variety of embedded processor and chipsets.

Check the link below for the newest version:

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 11/38
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http://edc.intel.com/Software/Downloads/IEGD/

4.6.2. Intel Embedded Media and Graphics Driver
The new Intel EMGD is based on a new optimized itecture, offering long-life production
commitment and enables new graphic features. Tte¢ EMGD is developed specifically for
the Intel Atom Z5xx and E6xx processor series,udirig its chipsets.

Check the link below for the newest version:
http://edc.intel.com/Software/Downloads/EMGD/

4.7. Graphics Driver for IPC/COMPACT6-Systems
For AMD Geode LX800 based systems the XPe grapioger is installed (v3.00.02).
According to AMD no new versions are planed.

4.8. Ethernet Drivers for IPC/COMPACT6-Systems
Newer IPC/COMPACT6 systems have two DM9102 ethecoetroller from Davicom. For
backward compability purposes the driver for thielliB2551 ethernet is also installed. During
start-up Windows detects the controller and loadsdriver automatically.

4.8.1. Intel i82551
Version 8.0.13.0 of the 182551 driver is installed.

4.8.2. Davicom DM9102
Version v1.55 of the DM92102 XP driver from Davicagnnstalled.

5 File Based Write Filter

5.1. Overview
Compact flash cards are a very popular storagddta because of their low price, small form
factor and robustness (e.g. no moving parts, réghperature operation). The major drawback
of compact flash cards is their limited write rolmess of typically 100’000 operations per
block before breakdown. The Compact flash cardtswear resistant against excessive write
cycles.
Thus it’s extremely important to protect the Contgéash card in terms of write accesses. The
Enhanced Write Filter “"EWF” and the File Based Wiilter “FBWF” shipped with Windows
Embedded Standard protects the flash card. If WE/EBWF is enabled, every data written to
drives are actually redirected to a RAM layer, tilus Compact Flash is protected against
writes (see figure 1).

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 12/38
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Important:
When using Compact flash with Windows WES2009, the EWF must be enabled.

Of course, this setup results in a stateless systdiar a reboot, all data previously written
will be lost. If EWF/FBWF is enabled, the WindowsB&2009 OS is also secured against
accidental system file damages (i.e. if an appboatieleted some important system files).

If you want to store application data permanentby can use an unprotected folder on drive
D:\ or you can disable the EWF/FBWF.

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 13/38
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5.2. Configuring EWF - EWF Manager Tool
WES2009 includes the “FBWF Manager Console Applicdt FBWFMGR.EXE, which
controls the FBWF configuration. One can query skete of the FBWF feature by simply
executing the commarfdwfmgr in a Windows shell.

5.2.1. FBWF Manager
Sourcehttp://msdn.microsoft.com/en-us/library/aa940817%s28inEmbedded.5%29.aspx

The FBWF Manager is a command line tool for embedded developers to
quickly integrate and prototype the FBWF. FBWF Manager is intended

primarily for design time use.

5.2.2.  FBWF Manager Command Line Syntax

The FBWF Manager command line syntax follows:

fowfmgr [/? | /help /[switch] | /displayconfig | /overlaydetail | /enable |
/disable | /addvolume [volumename] | /removevolume [volumename] [1]0]

/addexclusion [path] | /removeexclusion [path] |

/setthreshold [threshold] | /setcompression [1|0] | /setpreallocation [1]0]
/commit [volumename] [filepath] /restore [volumename] [filepath] ]

The following table describes the command line switches.

Switch Description

displayconfig Displays all configuration information for the write filter including
protected volumes list, overlay configuration and write through
paths. The command returns:

State—Indicating current filter state (enable or disable) and
state for next boot.

Protected Volumes—List of protected volumes including the

current and next boot state.

Compression—Current and next boot state for cache

compression.

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 14/38
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Threshold—Current and next boot values for the overlay
cache threshold.

Write Through Paths—Displays a complete list of active and
next boot write through paths.

Pre-allocation Status—Displays current and next boot status

for cache pre-allocation.

overlaydetail Displays detail on the current overlay contents for all protected
volumes. The command returns:
Contents—Files and folders currently in the overlay for all
protected volumes including sizes (size of data in overlay)
and open file handles.
Memory Usage—Total amount of memory being consumed
by the overlay.

enable Enables the write filter on the next restart.

disable Disables the write filter on the next restart.

addvolume Adds a volume to the protected volume list for next boot.

removevolume Removes a volume from the protected volume list for next boot.

addexclusion Adds a write through path to the exclusion list for next boot.

removeexclusion

Removes a write through path from the exclusion list for next
boot.

setthreshold

Sets the overlay threshold value for next boot.

setcompression

Sets overlay compression as enabled (1) or disabled (0) for next
boot.

setpreallocation | Sets cache pre-allocation as enabled (1) or disabled (0) for next
boot.
commit Commits the changes made to the file to the underlying media.

The volume name can either be a case-insensitive volume
device name (for example, "\\Device\\HarddiskVolumel"),
or a drive letter (for example, "C:" or "D:").

Note that the name is not the volume label that Windows
Explorer displays before the drive letter.

© Syslogic Datentechnik AG, CH-5405 Baden-Dattwil, Switzerland, http://www.syslogic.com
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The file path must be an absolute path starting with "\".

Note that the volume must currently be protected.
Otherwise, the error message "The system cannot find the
drive specified" is displayed.

restore Discards the changes made to the file, that is, restores the files to
its original contents from the underlying media.

The volume name can either be a case-insensitive volume
device name (for example, "\\Device\\HarddiskVolumel"),

or a drive letter (for example, "C:" or "D:").

Note that the name is not the volume label that Windows
Explorer displays before the drive letter.

The file path must be an absolute path starting with "\". It
must be a file. It is acceptable that the file was deleted, in

which case it is recovered.

Note that the volume must currently be protected.
Otherwise, the error message "The system cannot find the

drive specified" is displayed.

? Displays usage and help.

help / [switch] Displays help information for a specific FBWF Manager switch.

If no switch is provided the FBWF Manager displays all the configuration
information, just like the DisplayConfig switch.

The following table describes the input parameters.

Input field Meaning
volumename | Full path to a volume
1 Remove exclusion list
0 Preserve exclusion list
path Full file or directory path, including the drive letter.

Please note that file names are passed to fowfmgr as a

command line argument, which means backslashes and double

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 16/38
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quotes are interpreted differently. For example, \”file name”
becomes simply ”“file name” because the first backslash acts as
”

an escape character. To get \”file name”, specify \\"file name

on the command line.

threshold

Overlay threshold in MB

For comprehensive management and configuration of devices in the field,

FBWF AP

FBWF do

5.3

WES2009 includes the “FBWF Manager Console Applicdt FBWFMGR.EXE, which

Is are provided.

es not resolve substituted paths, use complete file names instead.

. Configuring FBWF - FBWF Manager Tool

<>
g

controls the FBWF configuration. One can query stete of the FBWF feature by simply

executing

the commarfowfmgr in a Windows shell.

5.3.1. FBWF Manager

Sourcehttp://msdn.microsoft.com/en-us/library/aa940817%s28inEmbedded.5%29.aspx

The FBW

F Manager is a command line tool for embedded developers to

quickly integrate and prototype the FBWF. FBWF Manager is intended

primarily for design time use.

Mice
L]

GisD
File

File

CoxD

WINDOWS' system32s cmd.exe

ozoft Windows XP [Uersion 5.1.26H81
Copyright 1985-2881 Microsoft Corp.

pcuments and Settings“Administrator>fhufmngr
—hazed write filter configuration for the current session:
filter state: enahled.
overlay cache data compression state: disabled.
overlay cache threshold: 64 MB.
overlay cache pre—allocation: disabled.
protected volume list:

“Device~HarddizkUolumel
write through list of each protected volume:

“DevicesHarddiskUolumel:

sdata

—hased werite filter configuration for the next session:
filter state: enahled.
overlay cache data compression state: disabled.
overlay cache threshold: 64 MB.
overlay cache pre—allocation: disabled.
protected volume list:
“Device~HarddiskUolumel
write through list of each protected volume:
“Device~HarddiskUolumel:
wdata

pcuments and SettingssAdministratop>
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Figure 2 - fbwfmgr.exe utility

To enable or disable the FBWF RAM overlay of drive one must open a shell console in
Windows XP Embedded and use the following command:

C:\> fowfmgr /enable
C:\> fbwfmgr /disable

This will install or remove the RAM overlay of p#idn drive C:. These operations require a
complete system reboot to effect the changes. Doqgect the FBWF being enabled/disabled
just by executing the appropriate command. A pawete is mandatory.

Important:
Each configuration change of the FBWF needs a cet@glystem reboot until the
change is effective.

5.3.2.  FBWF Manager Command Line Syntax

The FBWF Manager command line syntax follows:

fowfmgr [/? | /help /[switch] | /displayconfig | /overlaydetail | /enable |
/disable | /addvolume [volumename] | /removevolume [volumename] [1]0]

/addexclusion [path] | /removeexclusion [path] |

/setthreshold [threshold] | /setcompression [1|0] | /setpreallocation [1]0]
/commit [volumename] [filepath] /restore [volumename] [filepath] ]

The following table describes the command line switches.

Switch Description

displayconfig Displays all configuration information for the write filter including
protected volumes list, overlay configuration and write through
paths. The command returns:

State—Indicating current filter state (enable or disable) and
state for next boot.

Protected Volumes—List of protected volumes including the

© Syslogic Datentechnik AG, CH-5405 Baden-Déttwil, Switzerland, http://www.syslogic.com 18/38
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current and next boot state.

Compression—Current and next boot state for cache

compression.

Threshold—Current and next boot values for the overlay
cache threshold.

Write Through Paths—Displays a complete list of active and
next boot write through paths.

Pre-allocation Status—Displays current and next boot status

for cache pre-allocation.

overlaydetail Displays detail on the current overlay contents for all protected
volumes. The command returns:
Contents—Files and folders currently in the overlay for all
protected volumes including sizes (size of data in overlay)
and open file handles.
Memory Usage—Total amount of memory being consumed
by the overlay.

enable Enables the write filter on the next restart.

disable Disables the write filter on the next restart.

addvolume Adds a volume to the protected volume list for next boot.

removevolume Removes a volume from the protected volume list for next boot.

addexclusion Adds a write through path to the exclusion list for next boot.

removeexclusion

Removes a write through path from the exclusion list for next
boot.

setthreshold

Sets the overlay threshold value for next boot.

setcompression

Sets overlay compression as enabled (1) or disabled (0) for next
boot.

setpreallocation | Sets cache pre-allocation as enabled (1) or disabled (0) for next
boot.
commit Commits the changes made to the file to the underlying media.

The volume name can either be a case-insensitive volume

device name (for example, "\\Device\\HarddiskVolume1"),
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or a drive letter (for example, "C:" or "D:").

Note that the name is not the volume label that Windows
Explorer displays before the drive letter.

The file path must be an absolute path starting with "\".
Note that the volume must currently be protected.

Otherwise, the error message "The system cannot find the
drive specified" is displayed.

restore

Discards the changes made to the file, that is, restores the files to
its original contents from the underlying media.

The volume name can either be a case-insensitive volume
device name (for example, "\\Device\\HarddiskVolumel"),
or a drive letter (for example, "C:" or "D:").

Note that the name is not the volume label that Windows
Explorer displays before the drive letter.

The file path must be an absolute path starting with "\". It
must be a file. It is acceptable that the file was deleted, in
which case it is recovered.

Note that the volume must currently be protected.
Otherwise, the error message "The system cannot find the

drive specified" is displayed.

)

Displays usage and help.

help / [switch]

Displays help information for a specific FBWF Manager switch.

If no switch is provided the FBWF Manager displays all the configuration

information, just like the DisplayConfig switch.

The following table describes the input parameters.

Input field

Meaning

volumename

Full path to a volume
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1 Remove exclusion list
0 Preserve exclusion list
path Full file or directory path, including the drive letter.

Please note that file names are passed to fowfmgr as a
command line argument, which means backslashes and double
quotes are interpreted differently. For example, \"file name”
becomes simply ”file name” because the first backslash acts as
an escape character. To get \"file name”, specify \\"file name”

on the command line.

threshold Overlay threshold in MB

For comprehensive management and configuration of devices in the field,
FBWF APIs are provided.

FBWF does not resolve substituted paths, use complete file names instead.

5.4. Committing files and adding exclusions
It is possible to commit a file from the protectesjion to the Compact flash card. As an
example, we will create a file on the protected 1©at directory called myfile.txt and will
commit it to the compact flash card.

C:\> echo hello > c:\myfile.txt
C:\> fbwfmgr /commit c: \myfile.txt (note the spabetween c: and \myfile.txt)

After the next reboot, myfile.txt will still exist.

If you like to add some folders that are permaryenittitable, you could make use of the
“addexclusion” argument of FBWF. The following exalmwill change the directory test state
from protected to unprotected.

C:\> mkdir c:\test
C:\> fowfmgr /addexclusion c: \test (note the spaemveen c: and \myfile.txt)

Again, reboot the system and note that the dirgdast still exists.

For further usage examples of the FBWF managey pbehse consult the documé&mBWF. pdf
from the DVD-ROM.
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5.5. Compact flash drive space
When opening the drive C: properties page with FB&fabled, one thing could lead to
confusion: Although you have a 1GByte Compact flasind inserted, the properties page
displays a disk capacity of ~490MBytes with onlyOMBYytes free space left.

General | Toolz I Hardwarel Sharingl

@ |

Type: Local Disk
File spstem:  FAT

W Used space: 443,609,728 bytes 428 ME
W Fresspace: E4,405,504 bytes E1.4 MB
Capacity: 514,015,232 bytes 490 ME

Drive C Disk Cleanup |

ak I Cancel Lpply

Figure 3 - Disk C: properties

This might be confusing but it is not a system ttaWilith FBWF enabled, the write cycles to
drive C: are filtered into RAM layer which is lineitl to 64MBytes. So if you download a file

of size 10MBytes from the Internet to the Desktbp, free space would decrease 10MBytes. If
you delete that file or if you reboot, the 10MBytesuld be free again.

With FBWF disabled, you would see the “real” fr@ase on the Compact flash card which
would be around 510 MBytes.
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sCompact Flash Cards

5.6. Wear Leveling Algorithms explained
Let’'s assume a Compact flash card that has 6 bledksre 3 blocks are filled with system data
(i.e. operating system files on drive C:) that werégten once. This might be a typical situation
where the FBWF filter is enabled on the first 3cki® (see section 5). The first 3 system file
blocks are protected by the FBWF, where the remgif8 blocks are unprotected on the
Compact flash card. We further assume that a yg#ication is writing a single block of data
to the same logical block address of the Compashftard for 99 times.

No Wear Leveling

Figure 4 - No wear leveling

If the Compact flash card does not implement weseling, then all 99 writes happen on the
same block and the flash is destroyed soon (seeefigd — the numbers represent the write
access count of each block).

Dynamic Wear Leveling

Figure 5 - Dynamic wear leveling

If the Compact flash does implement a dynamic weseling algorithm, then the write
accesses are evenly distributed across the freakd)ld the application always writes to the
same file. This leads to much better endurancheflash (see figure 3).

Static Wear Leveling

17 17 17 17 17 17

Figure 6 - Static wear leveling

Maximum endurance is achieved with a Compact flestd that implements Static Wear-
Leveling. This algorithm spreads the write cyclesrothe entire flash capacity, including the
blocks that are protected by FBWF.
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You might wonder where the FBWF protection has gaitle static wear-leveling. On the first
glance, the FBWF features seem useless with a Ganflpgah card that implements static
wear-leveling.

Let me explain this by introducing two different &8 protection goals:
- flash protection against user program write acaesse

- flash protection against WES2009 system activityersiccesses

If you use a file monitor tool (e.g. FILEMON fromww.sysinternals.cojn you will notice a

lot of write activity caused by the WES2009 systdfrg. if you open the internet explorer
application on the desktop, the window propertidshe stored in the file user.dat as shown in
the following figure.

£ File Monitor - Sysinternals: www.sysinternals.com o ]
Eile Edit Options Yaolumes Help

_J EXPLORER.EXE1Z% SET INFORMATION CADooumenks ard S Iings\WAdminds alofnbser dal Ll0G SUCCEE= Lerg b 36554
2 23316 AR ¢ EXPLORER.EXE!129%6 SET INFORMATION CADoouments and S Iing siAdmins rEienkger 1allioG SUCCE=S Lerg I 40920
E) 23316 AR “d EXPLORER.EXE:1Z3 <SET INFORMATION CADoouments and S Iing siAdmin s rEirnkger 4allioG SUCCE=S Lerg I 45055
+ 23315 AN ¢ EXPLORER.EXE:I1Z3% OPEN COMNIN DOVYES s s ke m 32 hd oclc dil SUCCESS Oplors  Open Access: All
B 23318 AM ¢ EXPLORER.EXE1Z29G QUERY INFORMATION COWNIN DOVYES e yr ke 32 caclc I p=difeded === Aldbulks: A
53 23318 AM ¢ EXPLORER.EXE:12% CLOSE COWNIN DOVYES e s ke 32 caclc I p=difeded ===
7 23315 AM “¢ EXPLORER.EXE1Z3 SET INFORMATEN CoADcoumenls ard S lngsiAdmirds makcnkser dal oG SUCCEE= Lerg b 42152
8 23316 AM ¢ EXPLORER.EXE!I2% SET INFORMATION CADoouments ard S lingsiAdmirs malocnkser dalLOG SUCCEES Lerg i 53248
a 23316 AM 3 EXPLORER.EXE:1Z3 OPEN CADooumEnE and S g siAdmins rElorDeskiop SUCC EZS Oplors :OpEn ACCEss: All
o 23316 AR ¥ EXPLORER.EXE!I23% QUERY INFORMATION CADocuments ard 2 Irg sWAdmin s raknDeskion SUCCE=S Alnbuks: D
" 23315 AN ¢ EXPLORER.EXE!123% CLOSE CADocuments and S lingsiAdmins krDeskiop SUCCESS i
al | a2y

Figure 7 - Filemon output

The main reason for FBWF is to protect the Comfilash card from suffering damage by
these WES2009 internal system activities. As tlogr@ammer of the embedded system often
has total control over his application and the amai write accesses to an unprotected file,
the flash protection against user program writ@sses is not the main concern/problem.

In fact, Compact flash cards implementing statiamleveling have so much better endurance
concerning write accesses, that the advantage mngintvhelm the fact that the system files on
a Compact flash card implementing dynamic wearliegeare undestroyable.

Big Picture:
dynamic wear-leveling and FBWF:
- WES2009 system blocks can never be damaged
- application can not write much user data to ungtetkfiles
static wear-leveling and FBWF:
- WES2009 system file blocks can suffer damage wherilash wears out
- application can write much more data to unprotefites before damage car
occur.
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Syslogic recommends the use of Compact Flash ¢hedsmplement Static Wear-Leveling
like the SiliconDrive™ Compact flash card from &iln Systems.

5.7. Endurance Calculation
To get an idea of how long a Compact flash carl wiStatic Wear-Leveling algorithm can be
used, the following formula could be helpful. THismula assumes a Compact Flash with a
flash block endurance of 100’000 write cycles.

CardSze
Years = —
WriteRate [B1C

Data size unit igViBytes and WriteRate is in MBytes per Second. For an application with a
CompactFlash capacity of 1024 MBytes and a dagaofil0.1MBytes that is written 10 times
per second, this formula results in a card enderan®.3 years.

With SiliconSystems Compact flash cards, the maktewransfer rate is 6MBytes/s, so the
minimal endurance for the 1024MByte card is 0.5 geassuming full write workload.

Please note that the formula above is only an appation and only correct for Compact flash
drives that implement Static Wear-Leveling. Dritbst use other algorithms like Dynamic
Wear-Leveling or no Wear-Leveling have much lessueance.

Note: The CompactFlash block endurance is assuraetD@k write cycles in the formula

above. For other block endurance specificatiors féhmula can be simply scaled linear with
the block endurance enhancement factor.
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6 Power Failure

6.1. Overview
Writing a file (consisting of multiple sectors/bk®) to a Compact Flash card is not an atomic
operation, so there could be a possible file systemuption upon a power loss. FAT32 file
systems typically used under Windows XP can beupbed. NTFS file systems are less
sensitive to corruption, as they implement a joluthat keeps track of the directory structure
and recovers the inconsistencies while bootingt iBis also possible to corrupt an NTFS file
system.

6.2. Power Failure - FBWF enabled
When enabling the Enhanced Write Filter accordmgetction 0, there is no danger in terms of
system file corruption because the system drivétjoar is write protected. So the system will
always boot when the power is switched on again.

Good to know:
FBWEF also protects the system files from corruptionase of a power failure.

6.3. Power Failure - FBWF disabled
If you intend not to use FBWF, then an NTFS formatystem drive would be the first choice,
although such a setup is not 100% tolerant to eepdailure. The chance of getting a corrupted
file system is very rare, but exists.

Good to know:
For a system with FBWF disabled, use a NTFS foreddite system.
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7 System Errors - Blue Screens

7.1. Overview
If the Windows XP kernel detects an unrecoverahlerge.g. an NMI interrupt is pending),
then the kernel issues a “blue screen” to inforre tser of the faulty hardware or
malfunctioning software. In most cases there ar@dybaritten drivers involved, because
drivers can run in “kernel mode” and thus have ifgges and rights to access and damage
critical kernel sections.
The “blue screen” not only informs the user of ategn crash, but also it has the responsibility
to halt the processor. Like this, the whole systerphysically stopped and there could be no
more damage than already has been done.

7.2 Enable Auto Reboot
An embedded system might call for a different bébrathan just halting the processor. That's
where the AutoReboot feature comes into play. \WitloReboot enabled, the system issues a
reboot every time a “blue screen” is happeningsTiaisults in a system that might recover
from a “blue screen” without user interaction.
To enable AutoReboot, pre®d NKEY+Break, change td\dvanced Tab and click the&tartup
and Recovery” button. In the dialog, checkAutomatically restart”. After the next reboot, the
“AutoReboot” feature is enabled.

Startup and Recovery ﬂﬂ

— Syskem starkup

Default operating system;

Embedded” [Fastdetect

[~ Time ko display list of operating systems: I 1] 3: seconds
I Tirme ko display recovery: options when needed: I u} 3: seconds

To edit the startup options file manually, click Edit. Edit |

r— System Failure

W Write an event bo the syskem log
v Send an administrative alert

™ Automatically restart

‘rite debugging information

ISmaII memary dump (64 KB) j

Small dump direckary:
I e SyshemA oot Minidump

¥ | Gvermrive ary existing file

QK I Cancel

Figure 8 - Auto Reboot feature
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8 Remote Debugging

Application debugging can be done from the Visuab® .NET 200x integrated development
environment running on a distant host. The debsgise runs over an Ethernet connection.
The application and its source files are built,udged and executed on the target.

ETHERNET TCP/IP ‘
S

Development System Target System with Application
Visual Studio.NET and Visual C monitor

Figure 9 - Remote Application Debugging

A monitor application also runs on the target anthimunicates symbol information back to
the Visual Studio debugger. The XP Embedded targedt share the application folder with
the Development system (map network drive).

8.1. Connect and Debug
The following instructions assume that you know Hrmabedded XP network identifier (get it
from Control Panel/SystenyComputer Name, e.g. Wes09) of your embedded system and you
have a working Ethernet connection between the Hdda target and the development
computer. On the development PC, there’s a Vistiali8 installed.

Boot the target and try to ping it from a developtngystem’s command window:

C:\>ping Wes09
Pinging XPE [192.168.1.41] with 32 bytes of data:
Reply from 192.168.1.41: bytes=32 time<10ms TTL=128

In the same command window, use NET.EXE to mapehmte WES2009 drive C: as a local
drive W: into the development machine.

C:\>net use w: \\Wes09\c$

The password or user name is invalid for \WesQ9\c$
Type the password for \Wes09\cttipc

The command completed successfully.

Create your embedded application “Sample” with ®isBtudio on the shared network drive
W:. In the project settings under “Debugging”, méke following configurations:
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SAMPLE-Eigenschaftenseiten x|

Konfiguration: I.ﬂctive(Debug) j Plaktform: IA-:tive(Win32) j Konfigurations-Managet, .. |
=3 Konfigurationseigenschafte. |E Aktion
allgemnein o\ SaMPLE\DebugiSample. exe ;I
g Debuggen Befehlsargumente
[ Cfc++ Arbeitsverzeichnis
[ Linker anfigen Mein
(23 Informationen durchsu Symbalpfad
(2 Buildereignisse B) Bl
] Benutzercllef. Buildschri Debuggertyp Nur systemeigen
(23 Webenbwicklung S0L-Debuggen Hein
E Remoteeinstellungen
Verbindung Remoke (ber TCPYIP (nur systemeigen)
Remotecomputer “PE
Rematebefehl c:\3aMPLE\DebugiSample. exe
HTTP-JRL
Befehl

Der Debugbefehl beim VYerwenden der lokalen Verbindung.

&

kK I Cancel Apply Help

Figure 10 - Remote Debugging Setup

On the embedded WES2009 device, start the debugan@mom within a command shell.

C:>cd Documents and Settings\Administrator\Deskitipties\MSVCMON
C:\ Documents and Settings\Administrator\Desktopitiés\MSVCMON\msvcmon —tcpip
-anyuser.

Now you can compile the Project and start the detmggion within Visual Studio on your
Development system (menu Debug/Start). Enjoy remppdication debugging!
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9 Installing WES2009

9.1. Overview

If you have lost the Compact flash contents byderd, you must install the WES2009 image

again. Please execute the following instructionsetmstall WES2009 on the Compact flash
card.

9.2, Prepare the CompactFlash for File Copy
The standard WES2009 Image is installed onto a NfbFi8atted CompactFlash. The MBR
must not be modified in order to boot WES2009.hE CompactFlash is FAT formatted the
CompactFlash has to be prepared with the bootp@ptovided by Microsoft.

The easiest way to format the flash device is sai8Vindows 7 desktop computer.

=)
. - -+ i . . [ TTTEL i
()™ ¢ Computer » e . e v.‘byH.\'s:f".': router _ £
Qrganize ~ AutoPlay Eject Properties System properties Uninstall or change a program Map network drive > - 0 @
¢ Favorites 4 Hard Disk Drives (2)
B Desktop Acer (C)

8 Downloads o
] Recent Places

=
418 GEfres

4 Devices with Removal

73 Libraries &a
B Docurments < oo
o) Music .
[kl Pictures. 4 Network Location (13)
[ Videos _ SYS{USYSLOGIC) (H) _ INSTALLS (WSYSLOGIC\LDATA) (%)
ol e— < m— =
' L' 2k SahicsiSIA CB ey | w121 GBfree of 136 GB
1% Computer

HOME (\SYSLOGIC\KDATA) (I:) __ NRDRVE __ PRODUCTS (\\SYSLOGIC\KDATA)
. ) —— | =37 (\SYSLOGIC\KDATA\OPENPROM.. 3 (P)
B Network .g"/ 18.2 GB free of 136 GB ~\¢¢ -2/

- QUALITY (\SYSLOGIC\KDATA) . RECORDS (\\SYSLOGIC\KDATA) N LOGISTIC (\\SYSLOGICYKDATA) (S}
=7 @ =7 R e ey |
- e - 18.2 GB free of 136 GB

TRANSFER (\\SYSLOGIC\KDATA) N SYS (\\SYSLOGIC) (X:) N PUBLIC (\SYSLOGICASYS) (¥:)
=Xl = ;

e | =

224 GB free

8GB
PUBLIC (\\SYSLOGIC\SVS) (Z)
="

—
& 224 GBfreeof 318 GB

_ WES2009 (F) Spaceused: M | T
W7 RemovableDisk Space fres 273 GB File

Figure 11 - Windows explorer

Right click the appropriate drive and selfarimat. A new windows is shown according to the
following figure
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[ Format WES2009 (F:) - |
Capacity:
|3.82G8 |
File system
|NTFS - |

Allocation unit size

| 4096 bytes |

| Restore device defaults |

Volume label
WES2009

Format options

Create-an M5-DOS startup disk '

Start || Cose |

e

Figure 12 - Format

It's important the file system is set dTFS After the CompactFlash has been formatted

successfully you can now copy the files onto thaage

Note:
Windows only supports to create one partition earaovable device like a
CompactFlash Card. To create a CompactFlash Candadilitional Data-Partitions
you have the following optior

Use DiskPart to create and format a primary partition with 3GB of size.

Copy system files to this partition and boot from it on the target. After
booting, create the second Data partition.

Use PartitonWizard (http://www.partitionwizard.com/) to create to

partitions on a attached CompactFlash-Card.
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9.3. Copy the WES2009 files to the Compact Flash
Now that the Compact Flash is formatted you nedadatosfer the WES2009 system files. You
need a Compact Flash card reader to copy thefffidesthe DVD Drive to the card.

CD-ROM Compact Flash
Reader

Figure 13 - WES2009 filecopy setup
Copy all the files from the DVD directoryCOMPACTFLASH/FILES PRE_FBA/ in

Windows Explorer to the Compact Flash card afteeiiting it into the card reader. The copy
process may take a while.

Note:
It is important to copy the following two files $i:

NTDETECT.COM
ntldr

After that you can copy the rest of the systensfdad directories to the flash card.
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After all files have been copied successfully thmmpactFlash has to be removed from the
reader. Right click the drive letter and selgett. and put back into the target hardware.

T3F T Tre.
) B ) Compue |4 F
Drgweizew  uofly  Bet  Popemes  Sysiempopenss  Ueenlordumpespegan  Mapeeossdidie ¥ 8
e = Hard Disx Drives 2)
B Debtep i 1) DATA D)
P = -
dititintoy & = TEmana
7 Rezart Blarar
« Dievices with Remowebis Storage (21
i Licrarin il WESINE [F
r: o [5G OVE RW Crive (E:) = — -
Documents .-__.';9 4B RW Drive ) i
o Whaic = g
i Pactuies = Network Location (13 Dt i e i
B vz __ SYSASTLDECHE) - pen BuaPiay. __ ISTALLS (SYSLOGOLDATAL (]
¥ S tmania = i
W Compute
| HOMESASYLOGOLLATA M) Dpen a5 Parfable Dedce BROBUCTS (uEHEL G KOATA]
a g ——— . [ =g 1Y
Ly — o 1600 e ot 1 0 =2 N e cagy = = -
__ GUALIFY [VSYSLOGHNDATA) L Scanto e LOGETIC [ASYSLAGIMDaT A}
G @ =
F — :
. TRANSFER (MSTLOGIONATA
g T
S m— et
_ PUBLIC (SVELOROUEE) T
g Tam—
20458 Erue o 25 G i
Prapactie
WESEOOS (B Spacelssd
N FRToieD Spee e L7 68

Figure 14 - Eject CompactFlash

Stick the flash device into the target hardware @widch on the power supply.

9.4. Post FBA setup
When first booting WES2009 after installing it, t's a setup program called FBA (First Boot
Agent) running that takes a lot of time to complet@0 minutes). Do not interrupt the FBA or
the system will get into an unstable state. After EBA has set up everything WES2009 will
boot normally. After that your WES2009 system ideto go...

10 Winlo Driver Library

10.1. Winlo Library Overview
Winlo is a driver that grants your application a&scdo Windows XP/2000/NT system
resources that are normally not accessible. Yowsarinlo to simply write a byte to the x86
1O port registers or access physical memory diye@tlinlo is written and maintained by Yariv
Kaplan (vww.internals.comsee 10.5 for license details).

Winlo has the following function interface defin@igting not complete):

bool _stdcall InitializeWinlo()
This function initializes the Winlo library
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void _stdcall ShutdownWinlo()
This function performs cleanup of the Winlo library

bool _stdcall IngallWinloDriver (PSTR ps2WinloDriver Path, bool 1sDemandLoaded);
This function installs the Winlo driver.

bool _stdcall RemoveWinloDriver ()
This function removes the Winlo driver from thetsys.

bool _stdcall GetPortVal(WORD wPortAddr, PDWORD pdwPortVal, BYTE bSze);
This function reads a BYTE/WORD/DWORD value fromI&n port.

bool _stdcall SetPortVal (WORD wPortAddr, DWORD dwPortVal, BYTE bSze);
This function writes a BYTE/WORD/DWORD value to B@® port.

10.2. NETIPC extensions to WinlO
Syslogic has extended the original Winlo Libraryhwsome hardware-related functions. These
extensions can be accessed like any other Winlctimafter properly initializing the Winlo
driver:

bool _stdcall GetTemp(float& value)
This function returns the temperature from theboard LM75 temperature sensor.

bool _stdcall WatchdogGetSate(bool& Timeout)
This function returns the state of the Watchdeg.itheout occurred, 0=No Timeout

bool _stdcall WatchdogEnabl e()
This function enables the watchdog. It will reske tboard if not triggered by
WatchdogTrigger.

bool _stdcall WatchdogTrigger()
This function triggers the Watchdog.

bool _stdcall WatchdogHar dReset()
This function resets the watchdog by hard resettieghoard.

bool _stdcall GetCpuFID(DWORD& FID)
bool _stdcall GetCpuOID(DWORD& OID)
bool _stdcall GetCpuRID(DWORD& RID)
These functions return the board identifiers.

10.3. Using Winlo in a Visual C++ application

In order to use Winlo in a Visual C++ applicatigmu should take the following steps (please
also have a look at the the TestProg Sample Apgjgditédound in the TestProg directory):
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(1) Place winio.dll, winio.vxd and winio.sys in ethdirectory where your application's
executable file resides.

(2) Add winio.lib to your project file by righticking on the project name in the Visual C++
workview pane and selecting "Add Files to Projéect..

(3) Add the #include "winio.h" statement to youusz file.

(4) Call InitializeWinlo.

(5) Callthe library's functions to access I/Otp@nd physical memory.

(6) Call ShutdownWinlo.

10.4. TestProg Sample Application
The TestProg sample application demonstrates taeoluthe extended Winlo Library. After
reading out the temperature and the board idersjfieactivates the watchdog and triggers it
for about 10 seconds before letting the watchdogpigee a timeout.

Copy the WINIO/Bin directory from the DVD-ROM to eéhWindows WES2009 device and
run TestProg.exe (Winlo.dll and Winlo.sys mustrb¢éhie same directory as TestProg.exe).

10.5. WinlO End User License Agreement
Software License Agreement for Winlo
The following terms apply to all files associateihwthe software unless explicitly disclaimed idividual files.
IMPORTANT- PLEASE READ CAREFULLY: BY INSTALLING THESOFTWARE (AS DEFINED BELOW), OR
COPYING THE SOFTWARE, YOU (EITHER ON BEHALF OF YOLWSELF AS AN INDIVIDUAL OR ON
BEHALF OF AN ENTITY AS ITS AUTHORIZED REPRESENTATIE) AGREE TO ALL OF THE TERMS OF
THIS END USER LICENSE AGREEMENT ("AGREEMENT") REGARNG YOUR USE OF THE SOFTWARE.
IF YOU DO NOT AGREE WITH ALL OF THE TERMS OF THIS@BREEMENT, DO NOT INSTALL, COPY OR
OTHERWISE USE THE SOFTWARE.

1. GRANT OF LICENSE: Subject to the terms belowriY&aplan ("AUTHOR") hereby grants you a non-exgiite,

non-transferable, non-assignable license to inatallto use the downloadable version of Winlo ("$S@RARE").

a. Redistributable Code. You may reproduce andiliige the object code form of the SOFTWARE solaly
conjunction with, and as part of, your applicatigfermitted Application"); provided that you complyith the
following:

If you redistribute any portion of the Redistribbia Code, you agree that: (i) you will only distrtb the
Redistributable Code in conjunction with, and ast paf, your Permitted Application which adds sigeceit
functionality to the Redistributable Code and ttistribution of the Permitted Application does moimpete with the
AUTHOR's distribution of the SOFTWARE; (ii) you wiinclude a valid copyright notice on your Perniitte
Application; (iii) you will not permit further rediribution of the Redistributable Code; and (ivuywill indemnify,
hold harmless, and defend the AUTHOR from and agjany claims or lawsuits, including attorneys'sfethat arise

or result from the use or distribution of your Péted Application.

b. License to use Source Code. You may not sellseerent, transfer or sublicense the source cddi®
SOFTWARE.
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2. MODIFICATION: SOFTWARE Source Code may be mastifi without the prior written permission of the
AUTHOR. Any modifications made to the SOFTWARE wathntinue to be subject to the terms and conditadribis
AGREEMENT.

3. COPYRIGHT: All rights, title, and copyrights and to the SOFTWARE and any copies of the SOFTWARE
owned by the AUTHOR. The SOFTWARE is protected mpyright laws and international treaty provisions.
Therefore, you must treat the SOFTWARE like anyeottopyrighted material.

4. TITLE: You acknowledge that no title to the iléetual property in the SOFTWARE is transferredytmu. Title,
ownership, rights, and intellectual property rigintsind to the SOFTWARE shall remain the exclugik@perty of the
AUTHOR. The SOFTWARE is protected by copyright lasighe United States and international treaties.

5. LIMITATION OF LIABILITY: You must assume the einé risk of using the SOFTWARE.

IN NO EVENT SHALL THE AUTHOR BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OHHE USE OF THIS SOFTWARE, ITS
DOCUMENTATION, OR ANY DERIVATIVES THEREOF, EVEN IHHE AUTHOR HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

THE AUTHOR SPECIFICALLY DISCLAIMS ANY WARRANTIES, NCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FORA PARTICULAR PURPOSE, AND NON-
INFRINGEMENT. THIS SOFTWARE IS PROVIDED ON AN "ASSI' BASIS, AND THE AUTHOR HAS NO
OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES ENHANCEMENTS, OR
MODIFICATIONS.

11 Errata

11.1.  USB Storage Device Removal

11.1.1. Description
Due to a bug in the USB drivers removable storamgcds are treated as fixed drives.

11.1.2. Workaround
1. Rename c:\windows\system32\drivers\usbhub=22yasbhub_fixed.sys

2. Rename c:\windows\system32\drivers\usbstor2yssbstor_fixed.sys

3. Copy usbhub from a standard Windows XP SP3 insiallanto the folder mentioned
above.

4. Copy usbstor from a Standard Windows XP SP3 irsdtatl into the folder mentioned
above.

5. Restart the device.
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12 References

- Microsoft Developer Network
http://msdn.microsoft.com/en-
us/library/ff795587%28v=WinEmbedded.0%29.aspx

- IPC/SL71 IPC user documentation
(Document Order code: DOC/COMPACT71-SL), availaate
www.syslogic.com

- IPC/ML71 IPC user documentation
(Document Order code: DOC/COMPACT71-ML), availakhle
www.syslogic.com

- IPC/COMPACT7-SL IPC user documentation
(Document Order code: DOC/COMPACT7-SL), availahte
www.syslogic.com

- IPC/COMPACT7-ML IPC user documentation
(Document Order code: DOC/COMPACT7-ML), availalle
www.syslogic.com

- Windows XP Embedded Advanced, by Sean D. Liming
RTC Books, San Clemente CA, U.S.A.

- Microsoft Windows Sysinternals Tools & Website
http://www.microsoft.com/technet/sysinternals/ddfanspx

- Intel Embedded Graphics Driver for Embedded Intetiitecture
http://edc.intel.com/Software/Downloads/IEGD/

- Intel Embedded Media and Graphics Driver for Embedithtel Architecture
http://edc.intel.com/Software/Downloads/EMGD/
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13 Contact

Our distributors and system integrators will gladjive you any information about our
products and their use. If you want to contact thenufacturer directly, please e-mail a
message containing a short description of youriegpdn and your request or use one of our
request forms on our homepage.

Syslogic Datentechnik AG

Switzerland

E-Mail: information info@syslogic.com
technical support support@syslogic.com

Homepage: www.syslogic.com
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