DORISS II Target Image Build Guide

By Karen A. Salamy

September 27, 2005

This document was prepared in order to aid in the proper setup of MBARI’s DORISS II PC/104 computer stack.  The system operates with a custom Microsoft Windows XP Embedded (XPe) image. There are many steps to complete and operate this image.  As this document is only a guide to the user, it is recommended to purchase the following book to use in tangent should issues not covered here arise.

Liming, Sean D., 2003, Windows XP Embedded Advanced, RTC Books, 699 pages, 

ISBN: 0-929392-77-9

Happy Imaging!
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STEPS to build the DORISS II Microsoft XP embedded image:

STEP 1: Formatting the Compact Flash
· fdisk 
   (Deleting, creating and activating partitions on CF)
· format 
   (Formatting the CF with a Volume Label)
· bootprep   
   (Replace the DOS boot sector with a Windows NT boot sector)
STEP 2: Creating / Editing Windows XP embedded image
· Target Designer


(Create and build target image)
· Standard XPe Components
(Adding, deleting, and disabling a component)
STEP 3: Creating custom components – To be completed later.

· Component Designer

(Designing custom components for target)
· Component Database Manager
(Install custom component into Database)
STEP 4: Building the image with components.
· Dependency Check

(Checks component dependency requirements)
· Building the image


(Build design image)
· Error and Warning statements
(Addressing build problems in current image)
STEP 5: Transfer of image to Compact Flash.

(Copy OS files onto CF target disk)

STEP 6: Building image on target device (PC104 computer).
· First Boot Agent



(Completes OS build on target system)
· Before you begin, files to install first
(Set-up new OS on target device)
STEP 1:  Formatting the Compact Flash.

Set up the target platform so that the Compact Flash (CF) is connected to an IDE controller, (i.e., the PC104 stack computer).  NOTE: This document is written to support a Compact Flash (CF) of 1GB or larger.  Insert the CF into the CF holder bracket on the bottom side of the main PC104 computer card.  Connect the floppy drive to the target device by inserting the floppy ribbon connector into its receptacle at the back of the PC104 computer (insert blue strip side UP). Attach the 12-Volt supply to the board. No other hard drives or CD-ROM drives are to be connected to the system. 

CAUTION: Make sure the entire system is electrostatically compliant with the use of an ESD mat and an ionizer.  The ionizer is important for use of the PC104 computer prior to building a full image as it also helps keep the system cool until the fan card can be configured properly.

Also, make sure that you power down the system before removing or inserting the CF into the IDE adaptor bracket on the PC/104 computer.

Insert the pre-formatted MS-DOS boot floppy (labeled MS-DOS BOOT) into the floppy drive and boot the target system into DOS with the floppy.  As the target boots, you should see that the BIOS sees the CF as a primary IDE hard drive.

NOTE: MS-DOS should be used to partition the drive – not Windows.

1. FDISK:  Run FDISK on the CF drive (seen by DOS as Volume C:) 

A:\> FDISK


(Default is to Volume C:)
Large Disk Support?

Do you wish to enable large disk support (Y/N)?  - N

When the system asks if you wish to enable large disk support, always say No.

This is important as the compact flash will not be formatted properly otherwise.

FDISK MAIN MENU

The FDISK main menu will look like the following:

1   Create Primary or Non-DOS Partitions

2   Set Active Partition

3   Delete a Primary or Non-DOS partition

4   View existing Disk Partitions

First, view existing partitions.
To view existing partitions on the disk so that you may clear them, Type:  

4
(View existing Disk Partitions)

There will most likely be a primary partition and a secondary Non-DOS partition on the CF you are formatting.  Make a note of these partitions.

Next, press  ESC  to return to the main menu and type the following sequence to delete both existing partitions on the CF.  Start with the primary partition.

3
(Delete a Primary or Non-DOS partition)

1   
(Delete Primary)

1   
(Volume Number)

“Volume label”:  (This is the name of the previous partition label; e.g., LRS040705)


Y
(Are you sure Y/N?)


ESC
(Go back to main menu)


--------


Next, delete the Non-DOS partition.  


3
(Delete a Primary or Non-DOS partition)

4 (Delete Non-DOS partition)

1   
(Volume Number)


Y
(Are you sure Y/N?)

ESC
(Go back to main menu)

--------

View the existing Disk partitions to make sure both were deleted.

4 (View existing Disk Partitions – There should be none listed.)

ESC
(Go back to main menu)

--------

Next, CREATE two new partitions in order to properly build the new Windows XPe image on.  To do this, enter the following sequence of commands starting at the FDISK main menu:

1
(Create Primary or Non-DOS Partitions)

1
(Create Primary DOS partition)

N
(Do you wish to use the maximum available size for a Primary DOS Partition and make the partition active? (Y/N) )

850
(Enter partition size in Mbytes or percent of disk space (%) to create a Primary DOS partition)  - A 850 MB primary partition is recommended for a 1 GB CF card.


Press ENTER to view your changes.  The CF partition may show 851 Mbytes.

ESC
(Go back to main menu)

--------

Set the newly created CF partition to be ACTIVE.

2
(Set Active Partition)

1 (Enter the number of the partition you want to make active)

ESC
(Go back to main menu)

--------

View the existing Disk partitions to make sure both were deleted.

4 (View existing Disk Partitions – There should be none listed.)

The display should look like the following:

Partition
Status
  Type

Volume Label
MB
System

Usage

C:1

A
  PRI DOS


851
UNKNOWN
87%

ESC
(Go back to main menu)

ESC
(Exit to View Restart statement)

ESC
(Exit FDISK)

--------

2. FORMAT: Next, you will need to Format the CF with an appropriate Volume Label.  The Volume label is usually in the following format (LRS<format date>), 

e.g., LRS083105 = LRS image created on August 31, 2005.  

A:\> FORMAT C: /V:<Volume Label>    (e.g., FORMAT C: /V:LRS083105)

ENTER
(Hit Return)

Y
(Proceed with Format (Y/N))?

--------

3. BOOTPREP:  Next, you will need to run the BOOTPREP.EXE utility to replace the DOS boot sector with an NT boot sector.  The NT boot sector looks to load NTLDR.

A:\> BOOTPREP
(Default is to Volume C:)

Y
(Are you really sure you want to continue (Y/N))?

Y
(ARE YOU REALLY SURE (Y/N))?

Once Bootprep.exe has finished it will print out the boot sector information on the CF’s boot sector.  It should look like the following:

Number
Status

Head
    Sector
Track
    Type

1

Active

1
     1

0
    BIG DOS FAT16

--------

To verify that all of these changes occurred properly,  you can check by entering FDISK again.

A:\> FDISK

4
(View existing Disk Partitions)

The primary volume should list the following display:

Partition
Status
  Type
         Volume Label
MB
System

Usage

C:1

A
  PRI DOS      LRS083105
851
FAT16

87%

Finally, format all other 1 GB CF’s for the system in the same manner (backup disks).  

WARNING:  You must remember to power down the PC/104 power BEFORE removing and inserting the CF’s from to and from its IDE holster bracket on the PC/104 card.  

STEP 2: Building the image with components.

There are three main, separate applications used for building Windows XP embedded images.  These include Target Designer, Component Designer and Component Database Manager.  Shortcuts to all are located on the desktop of the DORISS II main laptop computer, SEAPUPPY.

Target Designer: Creates and builds the target image.  Target Designer is used to create configurations and build image from those configurations.

Component Designer: Allows users to build their own, custom components.  This is an optional step if an image does not require special components outside of those offered by Microsoft XPe. 

Component Database Manager:  Installs components (standard and custom built) into the database.  It can also be used to delete components from the database if needed.  The database is the heart of XPe and is run using a SQL server on the DORISS II main computer, SEAPUPPY.

Target Designer

For the DORISS II project, a Target Designer project has already been created using Target Designer called “ramanpc.slx”.  This image currently contains all components required to run and operate the existing DORISS II system.  At this point, only this project should be used for operation of the system.  You may add new standard or custom components only.   Do not make permanent changes to the ramanpc.slx file unless you are sure they are correct. (!) 

To open the file in Target Designer got to File > Open > (Choose C:\ramanpc\ramanpc.slx).

It may take a few seconds for the file to open due the need for the system to access the database.

Target Designer contains three main informational panes, including;

Component Browser:  Shows a current list of components in the Database. Located on the left side of the display.  You may also search the entire database of components with the browser.

Configuration Editor:  Lists the specific component instances for a configuration and provides access to any user-configurable settings. Located on the right side of the display.

Output Pane:  3-tab pane at the bottom of the page used for viewing tasks, build and import information and displays OS debug output for a debug build.

Target Designer shows a list of all Microsoft XP embedded components in the system database

on SEAPUPPY.  Here is where you add, delete, or disable various components in order to design your system image.  The Component Browser shows the complete list of components available to build in your image and allows a full search of the database for components.  The Configuration Editor lists all that have been previously chosen and incorporated into your working image.  Finally, the Output Pane at the bottom of the application will list warnings, errors or other problems in your design throughout the image build process.  

Adding a Component

Search the Component Browser to locate various components that may need to be added on to the existing ramanpc.slx image.  To add a new standard component to the existing ramanpc.slx image, merely double-click a component in the Component Browser and it should appear in the image list in the Configuration Editor list.  To view/edit the properties of each component in the Configuration Editor, simply double click the component in the Configuration Editor list (Right-click on the component in the Component Browser).  Component information displayed includes its Name, Version, Revisions, Vendor, Creation date, and a description of what the component does.

Deleting a Component

Deleting a component from the Configuration Editor is just as easy.  You may simply highlight the component in the Editor list and hit the Delete Key.

Disabling a Component

Another useful feature of Target Designer is the ability to disable a component in a configuration. By disabling the component, the component instance is still in the image but will not be included in the final build nor affect component dependency checking.  This allows you to have two instances of the same component so you can set separate configurations for image testing purposes.  The only way to disable a component is to Right-click the mouse and select DISABLE from the pop-up menu.  

When you are through adding or deleting components, save the file to disk File > Save.

STEP 3: Creating custom components.  

TO BE COMPLETED LATER – NOT NEEDED FOR CURRENT DEPLOYMENT.

STEP 4: Building the image with components.

Once you are through adding, deleting and/or disabling the components of your image 
configuration, you will need to run a check of the configuration to verify that all of the components have their individual dependency requirements properly set-up. Certain components require the presence of other components to function properly.  A missing component could cause another one to not function properly following a build.

Dependency Check

To run a dependency check, go to Configuration > Check Dependencies on the top menu.  

This will launch a new screen showing the system checking the image for missing dependencies, warnings or errors. Errors must be fixed before building an image.  

Target Designer should be set-up to perform auto-resolve on all dependencies during the dependency check.  Otherwise the system will show a long list of tasks that must be individually resolved by the developer.  To set the auto-resolve to ON go to Tools > Options > Dependency Check and check the Auto-resolve dependencies box.

Any components or settings that cannot be resolved by the Auto-resolve feature will be listed as a task in the Output Pane. Double-clicking on the item listed can open each task.  A Task dialog appears with a description of the required action needed by the system in order to resolve dependency issues.  You must resolve all conflicts prior to building your image.

Build the Image

Once the configuration has passed a dependency check, the image can be built.  First, copy and save the last working image built that may be stored in target directory on SEAPUPPY C:/Windows Embedded Images somewhere else on the C:/ drive.  This will be your backup copy of the image should there be any problems with the new one.

Next, to build an image, make Target Designer your main window and go to Configuration > Build Target Image on the top menu (you may also click on the build image (hammer) on the button bar).  This will launch the Build dialog screen.  The build type should be set to RELEASE.  The destination lists the drive and directory location of the final build. Choose the default, which is C:/Windows Embedded Images.  

NOTE:  The final build image should NOT be directed to a root of a hard drive (i.e., C: itself)!!  If it is, this will cause an accidental erasure of the development machine.

The final option allows you to create a log file where the message output information can be retrieved for later analysis.  The log directory should be listed as C:/ramanpc/ramanpc.log.   Target Designer will also check the final release directory and ask if the contents can be deleted.  Clicking “Yes” will delete all of the files in the directory so a clean image can be built.  Once that is done, the build will start.  The build process may take several minutes to complete.  When the build completes an estimated size of the image is provided for both compressed and uncompressed formats.  

Error and Warning statements

Error and warnings will also be presented in the Output Pane at the bottom of the screen.

For the last working image build, the build process of ramanpc.slx listed several 6-7 warnings and 1 error.  The warning statements are with regard to the existence of unreleased custom components for the DORISS II system that have not yet been officially released.  These are nothing to worry about.  The one error that is produced is from a file called “serial.vxd”.  This file is the modem driver for Windows 95 and 98, which is unnecessary for the PC/104 stack and is nothing to be concerned about.  It is included into the image through another component. All other errors, however, MUST be investigated before deploying the image on a target device.

STEP 5: Transfer of image to Compact Flash

Transferring the newly created image to a newly formatted Compact Flash is relatively easy.  

First, if the newly formatted Compact Flash is inserted into the IDE holder bracket on the PC/104 computer card, power down the stack BEFORE removal.  Once the system power is down, make sure you are electrostatically grounded and then remove the CF from the holster on the underside of the main computer card.  Next, insert the CF into the side of  the USB 2.0 to CF adapter stick

and insert the USB end into the USB port on the left side of SEAPUPPY.  Within seconds, SEAPUPPY should recognize the USB adapter as a separate “Removable” disk drive (usually Drive F:/).  Open “My Computer” on the desktop and click the “Folders” button on the main top menu of the window.  This should show a list of all hard and removable drives on the SEAPUPPY system.  Open up the following hard disk drive:  C:/Windows Embedded Images on the right side of the opened window.  You should see several files and directories  (including NTLDR).

Perform an Edit > Select All in the top menu to select all files within that directory for copy. Then perform an Edit > Copy to Folder in the top menu and select the new Removable drive as the destination folder in the list to the left in the Navigation Window.  The transfer of all file to the CF will take a little time (at least 15-20 minutes) depending on the number of files to transfer.  Remember that the footprint (size) of the image is around 350 MB, which takes a little time to transfer.  Once the files have all been copied, disconnect the USB 2.0 to CF adapter from SEAPUPPY, pull the CF out of the adapter and re-insert the CF into the IDE holster bracket on the underside of the powered-down PC/104 main computer to begin the build of the image onto the target device.  

STEP 6: Building image on target device (PC104 computer).

First Boot Agent

Building the final Windows XP embedded image on the target device requires the system to run First Boot Agent (FBA).  This Agent was incorporated in the ramanpc.slx as a component and is set to run on the first build of every image on a target device.  It will only run once on first boot

of the new image.  First Boot Agent is a set of processes that run on the initial boot of the Windows XPe system.  It reads and executes instructions populated by individual components and stored in the image into the registry.  FBA completes the construction of the system’s registry by performing a variety of OS tasks as well as setting up applications to run on every boot.  As such, this process can be very long as so many components are currently involved in the target image.  

NOTE:  The complete FBA build on the ramanpc image will take upwards of 1 hour and 20 minutes so please be patient.  It is what it is. The system will reboot several times during this process and will require the user input to click okay regarding a “Resealing” process of the image within the last 20 minutes of the FBA.  

To begin the image build on the target device, first check to make sure that no floppy disk is still inserted in the external floppy drive used to format the CF in STEP 1. Next, if not already done so, insert the CF in to the PC/104 IDE holster bracket on the underside of the main PC/104 computer card (make sure there is no power to the system when inserting or removing the CF from the holster).  Next, supply power to the PC-104 stack system to begin the FBA process.

The BIOS should recognize the CF as an IDE hard disk on boot.  Next, the system should boot up into a Blue Screen momentarily and then state that it is beginning the First Boot Agent.  NOTE: If the Windows blue screen comes up after a few message with an ERROR message instead, refer to Liming, 2003 for the specific error message to resolve the problem.  Many errors refer to a missing hardware component in your image design.  If you cannot find the problem using the book and on-line related messages, you may have to revert to the last good image backed up on SEAPUPPY and start the image build process again.  Granted, this is a worst-case scenario and should not happen at this stage of the ramanpc images development.

Before you begin – Install First

Once the FBA has run, you will have to set several OS system components (display, desktop views, etc) before you can use the system. The first changes will seem excruciatingly SLOW. 

This is normal, however, the system will become much faster after the first few re-boots during the OS set-up process.  Keep in mind that the system runs only a 650 MHz processor, which is much slower than your standard computer system these days.  Upon first boot into a Windows login prompt, type the following:

User:  administrator
Password:  <no password required. Simply hit Return>
This logs you in as administrator so that you may create new users and set the display

Perform the following steps to set up each Compact flash created following the FBA process.

1) Set Display to 1024 X 768  (Control Panel > Display > Settings)

2) Create new administrator user “puppy” with password puppy. (Control Panel > User Accounts > Add)

Log off the system as administrator and log back in as the new user “puppy” to set all subsequent settings for that user.  Log into the system as “puppy” hereafter.

3) Move Recycling Bin to bottom left part of desktop screen

4) Setup TaskBar – (Right-click Start button > properties)  Click on Classic View, Show Quick Launch buttons, Expand Control Panel and Network Connections, Display Logon / Log Off button.

5) Change Computer Name to “ramanpc”.  (Control Panel > System > Computer Name)

6) Turn off Internet Firewall Component.  (Click on Start > Settings > Control Panel > Administrative Tools > Component Services – Services (Local)).  Scroll to the bottom of the list until you find “Windows Firewall / Internet Connect Sharing (ICS)” and double click the item.  This should bring up a secondary window.  Change the Startup Type setting from “Automatic” to “Disable on Setup” and click “OK”.

Next, Install custom components to the image.  Go to C:/DORISS_install_first directory on system.

7) Open up C:/DORISS_install_first / EnvFanII directory.  

A. Install VBRun60.exe (don’t reboot)

B. Install Setup.exe (install Parvus driver – choose all defaults)

C. Open up C:/parvus/EnvFanII/Release
D. Copy prvapp_EnvFan.dll to C:/Windows/system32

E. Create shortcuts and copy FansOn.bat, EnvFanII.exe and vb*.exe (Parvus GUI) to C:/Documents and Settings/All Users/Start Menu/Programs/Startup/ so that they may boot on startup.

F. Go to Start > Programs > parvus > Drivers > EnvFan > VB EnvFan to open the vb* driver.  You should receive a statement that the driver opened properly.  Click force fans on button and verify that the Parvus Fan Card on the stack started.

8) Open up C:/DORISS_install_first / GoogleToolBar directory and double-click the GoogleToolBar executable following defaults.

9) Open up C:/DORISS_install_first / AceFTP3 directory and install executable selecting all defaults and run application.  On first run, it will ask for user and registration information.  Open the README text file in the AceFTP3 directory to get this information. Simply copy and paste the information in to complete the first start of the application. 

10) Open up C:/DORISS_install_first / Shutdown directory.  WARNING: Do not double-click the shutdown executable. You will shut the system down if you do so. Simply create a shortcut of the file and copy it to the desktop.  

11) Open up C:/DORISS_install_first / Lippert Drivers directory.  Open up the VIA folder and double click the executable there.  Accept all defaults.  

12) Reboot the system.

13)  Open up C:/WINDOWS/System32 directory.  Find the REBOOT.BAT script.  Create a shortcut to that script and copy to desktop system.  Double click the REBOOT.lnk on the desktop to test the script and reboot the system once more time.

14) Next, install ATServer software onto system.  NOTE:  As of this writing, this software in NOT incorporated into the Win XPe image and will have to copied to the system from another drive (possibly a USB stick).  The ATServer software should come in a WinZip folder.  Copy this entire file to the RamanPC desktop.  Double-click the folder to open it and then double-click on the file labeled “Setup.exe”.  This should begin an install wizard for the system.  Choose all of the defaults (should install everything onto C:/ATServer).   
Note: if the system does not automatically sense the need for a new ATServer USB driver (called cyusb.sys) you may need to force it to install the driver through the system’s Device Manager.  You will need this driver in order to properly communicate with the DORISS II camera.  Right-click on “My Computer” and choose “Properties > Hardware > Device Manager”. Scroll down through the list of items looking for the USB driver (there may be a yellow question mark next to it indicating that it cannot find a correct driver”.  Right-click on the USB list item and choose to “Uninstall” it.  Once the driver has been uninstalled, the system should immediately look to install a proper system driver with a driver wizard.  Point the wizard to look for the USB driver under C:/ATServer.  This should find and install the proper driver for the ATServer and allow communications with the camera to occur properly.
15) Remote Desktop.  On SEAPUPPY, click on Start > Programs > Accessories > Communications > Remote Desktop Connections.  Enter the static IP for the ramanpc (134.89.10.104) as a computer name (do not hit enter).  Next, Click on Options tab.   Enter “puppy” as user name, enter puppy’s password (puppy) in the password section.  Then click on Display tab and choose a setting smaller than full screen so you may view both the ramanpc and the SEAPUPPY desktop.  Finally save setting (Save As) “Ramanpc” to SEAPUPPY’s system desktop for quick access next time.  Finally, click on Connect button.  Both SEAPUPPY and the ramanpc should be on the same network and should be able to see each other.  If the connection does not work, try pinging the two systems to verify they can see each other.

