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Introduction

Learning Objectives

m Create an OS Design using Visual Studio

m Identify the catalog features included in the design

m Extend the standard design by adding catalog items

m  Setup the build configuration for the run-time image and build a run-time image
m Incorporate files and applications in your image

m Download the image to the board

m Create, incorporate, and test a Device Driver

Prerequisites

Knowledge of the vocabulary used in OS design, Visual Studio, and the Platform Builder Plug-in
for Visual Studio

Lab Setup

To complete this lab, you must have:

m A development workstation running Windows XP or Vista

m Visual Studio 2005 (Version 8)

m Service Pack 1 for Visual Studio 2005

m  Service Pack 1 for Visual Studio 2005 on Vista (if you are running Vista)
m  Windows CE 6.0 R2 Platform Builder plug-in with Service Pack 1

m A Zoom i.MX31 LITEKIT

m  The i.MX31 SOM-LV Windows CE 6.0 BSP

Create the Platform Image

During the first part of this lab you will use the New OS Design Wizard within Platform Builder to
create an initial OS Design which you will then modify by adding applications and modifying the
registry.

m  Start Visual Studio 2005 with Platform Builder either using the desktop shortcut, or...

m Start | All Programs | Microsoft Visual Studio 2005 | Microsoft Visual Studio 2005 (there
may also be a shortcut on the desktop)

In this exercise, you will use the Clone BSP tool in Visual Studio 2005 to create a copy of the
existing Hardware Board Support Package (BSP). We can modify this copy instead of modifying
the original that was delivered with your i.MX31 LITEKIT.

Clone the BSP

1. Launch Microsoft Visual Studio 2005.

Note: If this is the first time Visual Studio is launched after installation the “Choose Default
Environment Setting” dialog will be displayed. For the purposed of this course select Platform
Builder Development Settings and select Start Visual Studio.
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2. Select the Tools | Platform Builder for CE6.0 | Clone BSP from the menu in Visual Studio
to bring up the Clone BSP dialog box.

3. Inthe Clone BSP dialog select LogicPD iMX31 LV-SOM: ARMV4I from the Source BSP:
drop down box.

Type TrainingBSP in the Name field in the New Board Support Package Info area.
Type a description for your new BSP in the Description field.

Type TrainingBSP in the Platform Directory field.

Type GeneriCo in the Vendor field.

® N o o &

Type 1.0 in the Version field.

Clone Board Support Package

035 build tree (MINCEROOT):

|C:\WINCES00 [ Browse.

Source BSP:

| LogicP D iMX31 LV-SOM: ARMVA » |
MNew BSP information
MName: |T|E|iningE=S P |
Description: |T|E|iningE=S P |
Platform directory: |T|E|iningE=S P |
Wendor: |Generil:u:u |
Wersion: | 1.0 |

] Open new ESP catalog file in Catalog Editer

Clone ] [ Close ]

9. Click the Clone Button. The Clone BSP tool will create a new Board Support Package based
on the Hardware Board Support Package.

10. Acknowledge the Clone BSP success message by clicking OK.

11. Open the C:\WINCEB600\PLATFORM\TrainingB SP\ folder using Windows Explorer.
The BSP has now been cloned into a new Board Support Package called TrainingBSP. The
TrainingBSP Board Support Package will be used in the remaining labs.

Create a New OS Design

Launch the Visual Studio 2005 New Project dialog.

m Select File | New... | Project...

Logic Product Development Company, All Rights Reserved 2
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New Project

Project bypes: Templates: |§|
=) Wisual C++ Yisual Studio installed templates
ATL
CLR ) &5 Design
General
MFC My Templates
Smark Device )
Winae -4 Search Online Templates. ..
Qther Languages
Cther Project Types
PlatFarm Builder For ZE 6.0
& project For creating a Windows Embedded CE 6.0 operating syskem |
Marne: | OSDesignl |
Location: | W INCERDDOSDesigns “ | [ Browse, .. l
Solution Mame: | C5Designi | Create directory For solution
K ] [ Cancel l

m Select the Platform Builder for CE 6.0 project type.

m Choose the OS Design template

m Enter a name for your project, or go with the default name
m Click OK

The initial Dialog that is displayed below outlines the process of creating an OS Design. There
are a number of steps involved and you will step through the wizard and make selections as

appropriate.
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Windows Embedded CE 6.0 05 Design Wizard

"' j ¥elcome to the Windows Embedded CE 6.0 0% Design Yizard

This wizard guides wou through the process of creating an &5 design for a CE 6.0 based
platform, &n 03 design defines the characteristics af a CE 6,0 03,

You can create an O35 design by choosing a design kemplate and one or more board
support packages (BSPs), & BSP includes an QEM adaptation laver (048L) and device
drivers,

This wizard helps vou;

Choose a B3P,

Choose a design template,

Add items to vour OS5 design or remove items From ik,

To continue, click Mext,

We will build an operating system for the i.MX31 SOM-LV device.

You could select more than one BSP (Board Support Package). For example, it may be useful to
select the Device Emulator and a hardware reference platform; the emulation environment can be
used by your internal/external application developers to build applications for your device while
hardware is still being developed.
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Windows Embedded CE 6.0 05 Design Wizard

f! Board Support Packages
y.

Available BSPs:

[] Aruba Board: ARMY41

[ ] Renesas USTFS0R HARF SDE: SH4
[] CEPC: =26

[] Device Emulator: ARMY4I

[] H45ample OMAPZ420: ARMY4I
[[] LagicPL iMXET LY-50M: ARMY4I
[] LPD_OMAP3S:_S0M

[[] Mainstanelll PRAZTH: ARMY4T

[[] MEC DDE-Yr55004: MIPSIT_FP

[ ] MEC DOE-W55004: MIPSII

[[] MEC DOE-Yr55004: MIPSIY

[[] MEC DOE-Yr55004: MIPSIY_FP
TrainingB5P: ARMiY4T
[] V1A BSP CEPC:RE6

& BSP contains a sek af device drivers that are added
ko wour 05 design,

Select one or mare BSPs far your ©5 design.

TrainingESP

Maoke: Only BSPs supported by installed CPUs are
displayed in the lisk,

< Previous ] [ Mext =

Select TrainingBSP: ARMV4I
Click Next

You are now given a number of Design Templates to choose from as the starting point for this

project. If none of the options match your needs you can simply select ‘Custom Device’ and
build the image based on the components you select from the catalog.

For the purposes of this tutorial you will be using the PDA Device template.
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Windows Embedded CE 6.0 05 Design Wizard

[

j Design T lat
‘. g esign Templates

fyvailable design templates:

Consurmer Media Device & design template is a set of predefined
Cuskom Device catalog ikems.

Industrial Device

PDA Device Choose the design template that is most
Phone Device closely aligned with the purpose of your
Small Footprink Device karget device.

Thin Client

Provides the starting point For a range of
personal digital assistants (PDAs) or mobile
devices with a clamshell-and-kevboard
design.

< Previous ” Mext = l[ Einish ][ Zancel

m  Select PDA Device from the list of Design Templates
m  Click Next

The Wizard now gives you the option of choosing a variant of the Design Template. For this
tutorial you will be using the Mobile Handheld variant.

Rev A Logic Product Development Company, All Rights Reserved 6
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Windows Embedded CE 6.0 05 Design Wizard

[

" , Design Template Yariants
_—

Yarianks:
Mobile Handheld Mobile Handheld
Enterprise Web Pad

< Previous ” Mext = l[ Einish ][ Zancel

m  Select Mobile Handheld from the list of Design Template Variants

m Click Next

There are a number of options which can be selected for each of the sample platforms, the OS
Design Wizard will only show options that are relevant to the platform you are building. For
example, it would not make sense to include Internet Explorer or WordPad in a headless device
such as a Gateway. The Mobile Handheld device can include applications such as Internet
Explorer, WordPad, and Windows Messenger.

In this case we don’t need the .NET Compact Framework. De-select this item.

Rev A Logic Product Development Company, All Rights Reserved
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Windows Embedded CE 6.0 05 Design Wizard

[

" j Applications Media
-

MET Compack Framewark 2.0 Suppaort For applications and services

[] File Systems and Data Store g?jﬁgﬁg:ﬁr the .MET ¥2.0 Compact
[ windows Embedded CE Error Reporting '

AckiveSync
Inkernet Browser

Cuarker Wah Resources - Portrait Mode

[ windows Media AudiofMP3

[ ] windows Messenger

[ ] wordrad

< Previous ” Mext = l[ Einish ][ Zancel

m De-select the .NET Compact Framework
m Click Next

Next comes networking and communications, you can see that Windows CE provides support for
Personal, local, and wide area networking through technologies such as Bluetooth, IrDA, Wired
and Wireless networking, and VPN.

In our case the default options are fine.

Rev A Logic Product Development Company, All Rights Reserved 8
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Windows Embedded CE 6.0 05 Design Wizard

[

‘J MNetworking Communications
i

The Internet standard protocal, version 6.

TCR{IPwE Suppart
[ wide Area Metwork (Wan)
Local Area Mebwork, (LAM)
Personal Area Metwork (PARN)
[ security

< Previous ” Mext = l[ Einish ][ Zancel

m Click Next

We’re done! — The wizard is complete. You’ve configured the OS Design and can now further
customize it by adding and/or removing components from the Catalog.

Rev A Logic Product Development Company, All Rights Reserved 9
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Windows Embedded CE 6.0 05 Design Wizard

" j 0% Design Project Wizard Complete

‘fou have completed the wizard, Press Finish ko create your O35 Design project,

Einish ] [ Zancel

m  Click Finish

The Wizard will now prompt you with any security warnings or other notifications related to the
components you selected. Acknowledge these notifications.

Logic Product Development Company, All Rights Reserved
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) Catalog Item Notification

F
Security Warning
Security Warning
Under certain circumstances, the Object Exchange Protocol (OBEX) catalog
item can compromise the security of your platform, This catalog item poses the
following potential security risks:
& If proper security and authentication techniques are not used, a service that
interferes with services.exe can be installed.
# If proper encryption techniques are not used, OBEX running over Bluetoaoth
could expose data packets to third parties,
To learn more about potential OBEX security risks, as well as the best practices
for using this catalog itern more securely, see the following topics:
QBER Security
Enhancing the Security of a Device
w
Acknowledge l [ Cancel

m Click Acknowledge

At this point you have an OS Design containing all of the OS components selected from the
Wizard. In the next section we will further customize the OS Design using the Catalog.

Customize and Build the OS Design

Using the Catalog

You will now make changes to the items included in your OS Design using the Catalog View.

First, ensure that the Catalog View is visible.

m  Select the View menu
m  Choose Other Windows | Catalog ltems View

You want to ensure that Solitaire is included in the run-time image that you build. Search for
“Solitaire” to locate the appropriate catalog item.

Logic Product Development Company, All Rights Reserved
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5| Filker - 4]

solitaire

i.MX31 WIinCE 6.0 Lab 1: Intro

) O3Designl
T4 BSP
= Core 05
= [ CEBASE
= Applications - End User
AckiveSync
[] caB File InstallerUninstaller
= Games
[] Freecel
salitaire
Help
[ Remote Desktop Conneckion
[] Terminal Emulator
[] windows Messenger
[] wordrad

m Type Solitaire in the search box

m Press the Enter key to search

> K3

m  Check the box next to the Solitaire item to include it in your OS Design

By default, the Catalog View displays all items that are available to include in an OS Design.
Sometimes it is helpful to see only those items that are already included. This is done using the

Filter selector.

Logic Product Development Company, All Rights Reserved 12
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= Fiter - |£] @ solitaire ~ 3
~

@) CSCesignl
+-_] BSP
—|-{_J Care Q5
—|-{_1 “EBASE
=1 Applications - End User
+ Activesvnc
[] caB File InstallerUninstaller
—|-{_1 Games
[] Freecel
salitaire
Help
+-_ Remate Deskiop Connection
+-_] Terminal Erulator
[] windows Messenger
[] wordrad
£ Applications and Services Developrment
+-_] Communication Services and Metwiorkin
=]+ Core 0% Services
[] swstem Event Log
+ Eattery Driver
+-[_1 Debugging Tools
[®] Device Manager
[®] Display Support
Internet Appliance (IABASE] Suppo
+-_1 Kernel Functionality I

m Select the Filter item from the Catalog Items View Toolbar

m Choose User-Selected Catalog Items and Dependencies

If you browse through the catalog in this view, you will notice that Catalog Items that were
manually selected or chosen by the OS Design wizard are displayed with a icon. Those that
were brought in automatically as dependencies are shown with a = icon.

m Return to the original view by selecting All Catalog Items in Catalog from the filter menu

We need to select a few other components for our i.MX31 SOM-LV device.

m In the search box, type i.MX31 LCD Backlight

m Select the i.MX31 LCD Backlight component

m Note that there are other device drivers that are a part of this BSP.
m Under Display, selecti.MX31 IPU Display Driver

m  Under Touch, select MC13783 Touch Driver

m  Your selections should match the following image:

Rev A Logic Product Development Company, All Rights Reserved 13



3.2

Rev A

The Catalog is an important tool for configuring your OS Design. If you choose to explore this
view further, you will find advanced features for the analysis of dependencies between the

various items.
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Catalog Ttems View
IE] Filter » | |#] @ <Search> = l-]
=3 Third Party A
=3 BsP

|:| LogicPD iMX27 LV-50M: ARMY4L
|:| LogicPD iM%31 LV-50M: ARMY4L
=] TrainingBSP: ARMY4I
= Device Drivers
[J Audio
=3 Backlight Control
=& .M%31LCD Backlight
4] BACKLIGHT CTLPHL
4] BACKLIGHT IPU
{1 Battery
[ Block
{_1 Button
=3 Display
= '@' i.M¥31 IPU Display Driver
j_-] I.M¥31 IPU DISPLAY
3 12CBus
3 Metworking
3 PCMCIA
[[J Pulse-width Modulator
[_J 5D Host Controller
[ Serial
{_ Timers
=-J Touch
@ 1

{1 USE Devices

1154

-@. Catalog Items View LTESDMﬁDI‘I Explorer Qgclass View

Adding an Application to the OS Design

The application we'll be adding is a Windows application with Ul. We will add a custom registry
key to the platform which will be read by the application at startup. If the key is successfully
added to the platform we will display the contents of the key to the user in a MessageBox.

m  Switch from the Catalog View to the Solution Explorer view

m In the Solution Explorer, right click on the Subprojects folder.

m Select Add New Subproject...

The Subproject Wizard is displayed and shows a number of different subproject types. Each of

the available types is described in the Platform Builder online help.

Logic Product Development Company, All Rights Reserved
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Windows Embedded CE Subproject Wizand

" j 2elect name, location and template

fvvailable templates: Subproject name:

WCE Application |Reg.ﬁ.pp |
WiCE Consale Application

WiZE Crynamic-Link, Library Location:

WCE Static Library |C:'I,WINCEE-EIIZI'I,OSDesigns'I,OSDESign1'|,OSDesign1'l,Rf|

WiZE TLI% Dyvnaric-Link, Librarsy:

Mext = l[ Einish ][ Zancel

m  Choose WCE Application
m  Type the name of your application — RegApp

m Click Next
You will be prompted for the type of application you want to add. There are three types of

application. An empty project assumes that you will add all the source files needed for the project.

A “Simple” Windows CE application will create the core source files needed to build the project

and will have an entry point of WinMain. Finally, a typical “Hello World” application will output the

string “Hello World” to the screen when executed.

Logic Product Development Company, All Rights Reserved
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Windows Embedded CE Subproject Wizand

L" j Auto-generated subproject files

What kind of wWindows Embedded CE application would vou like to create?

) an empty subproject
) & simple Windows Embedded CE application

*) & typical "Hello Wworld" application

Einish ] [ Zancel

m  Select A typical “Hello World” application
m  Click Finish

At this point you have a fully featured “Hello World” application. You could build and deploy the
application with no further changes to the code; however, you will want to modify the application
to include some code to read a registry key and display the results to the user.

m Switch to Class View tab below the Solution Explorer.
m Expand RegApp Class
m Select Global Functions and Variables

This will expose the functions within the RegApp application. WndProc is the function that deals
with Windows Messages.

Rev A Logic Product Development Company, All Rights Reserved 16
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View

L ‘h = T

<Search |
=54 Readpp

<

i Global Functions and Yariahles
= Marcros and Constants

i InitInstancefHIMSTAMNCE hInstance, int niZmdShow) A

i MyReqisterClass(HINSTANCE hInstance)

i WinMainfHINSTAMCE hinstance, HINSTAMCE hPrewvIr

' ndProciHWRD hiwnd, UIMT message, WPARAM wP,
>

lljiJSulutiDn Explorer |y Catalog Thems Wiew |53 Class View

Double click on the WndProc function to open the source for this function.

Locate the switch (message) which is just before the case WM_PAINT within the Window

procedure.

Place your cursor immediately after the open curly brace.

Add the Registry application code to the application by opening
C:\Labs\Labl\LabFiles\RegApp.cpp

Select the contents of the file and paste them into the code window after the open curly brace
you found previously

Adding Registry information to the Platform

Switch to the Solution Explorer

Expand the Subproject Folder to reveal Subprojects | RegApp | Parameter files |

RegApp.reg

Logic Product Development Company, All Rights Reserved

The code which you have just added to the RegApp application is used to read a custom registry
key on your Windows CE platform — You will now add this key to the platform.
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RegApp.req

1 HEEY_CLASSES_ROOT M anne Tupe
1 HEEY_CURREMT_USER
1 HEEY_LOCAL_MACHIME
1 HEEY_USERS

Solution Explorer - Solution "05Designl’ {1 proj...

i.MX31 WIinCE 6.0 Lab 1: Intro

J Solution "OSDesignl’ (1 project)
= & 05Designl
+- Sl T MWINCERDD
g Fawarites
+- [ Parameter Files

(=] SDKs
=l [=] Subprojects

+- [ Include files
= [ Parameter files
Projsvsgen.bat
& Reaspp.bib
& Regspp.dak
Regdpp.db
= J|Reatpp.reg
+-- [ Resource Files
+- [ Source files
postlink. bat
prelink.bat
£l readMe.txt
C+ StdaFx.cpp

Double click RegApp.reg to open this file for editing

=] (Defaul] REG_SZ

H ReqgEdit | [= Source

The Reg file is opened with the new graphical “RegEdit” view. You will add the following key to

your Reg file:

[HKEY LOCAL MACHINE\SOFTWARE\Microsoft\DemoApp]

Right-click “HKEY_LOCAL_MACHINE” and select New | Key
Name the new key SOFTWARE

Right-click “SOFTWARE?” and select New | Key

Name the new key Microsoft

Right-click “Microsoft” and select New | Key

Name the new key DemoApp

Right-click “DemoApp” and select New | String Value

Name the new string value Name

= ; Regapp (C: MIMNCERDD OSDesigns/050es

D ata

[walue nat zet)

Logic Product Development Company, All Rights Reserved 18
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Reghpp.reg® * X

T HKEY_CLASSES_ROOT Name Type Data

L HKEY_CURRENT_USER =] [Default REG_SZ [value not set]
=% HKEY_LOCAL_MACHIME T Hame | AEG 57

= SOFTWARE . -

=I-{ % Microzaoft
[ Demodpp
3 HEEY USERS ¢ 5

H ReqgEdit | [ Source

3.4
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m  Select Name
m Press Alt+Enter to bring up the Properties pane

m In the Properties pane, enter your name in the Data field

Properties -« 0 X

Mame Reqistry Value -
A

[22]2

E Misc
Data Your Name Goes Here

Name
Mame of object,

m File | Save RegApp.reg to save the registry changes

m  Switch back to the Solution Explorer

Include a File

In this section we will look at how you include a custom file into the Operating System. This is
accomplished by modifying a BIB (Binary Image Builder) file. Your goal will be to include the
“Greenstone.bmp” file in the OS image.

m Expand the RegApp Subproject in the Solution Explorer

m Expand the Parameter Files folder

m Double click RegApp.bib

m  Add the FILES line and the line below to ensure that the bitmap is included in the image.
Your complete BIB file should appear as shown:

MODULES

RegApp.exe $( FLATRELEASEDIR) \RegApp.exe NK
FILES

Greenstone.bmp $ (_FLATRELEASEDIR) \Greenstone.bmp NK

Logic Product Development Company, All Rights Reserved 19
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m Select File | Save RegApp.bib to save the changes
Notice the Syntax Highlighting and Intellisense for the BIB file that is new to CE 6.

The BIB file will cause Greenstone.bmp to be included in the image from the Flat Release
Directory. You will now edit a Batch File to copy the bitmap to the Flat Release Directory
whenever the subproject is built.

In the Solution Explorer:

m Double-click postlink.bat under the RegApp Subproject

m Add the following line (add as a line, with no returns)

Copy "C:\Labs\Labl\LabFiles\Greenstone.bmp"
"$ PROJECTROOT%\cesysgen\oak\target\% TGTCPU%\%WINCEDEBUGS"

m Select File | Save postlink.bat to save the changes

Build the OS Design

To build the operating system:

m Select Build | Build Solution — note that this could take more than 10 minutes to complete.

Download the Platform Image

Configure Download/Debug Transport

You are now ready to download and debug the Windows CE operating system image — before
you download let’s check to make sure the debug and kernel transports are configured and that

we can view debug information over the serial terminal.

m Open TeraTerm by double clicking the icon on the desktop.

m Verify the serial port settings by clicking the Setup | Serial Port menu item (Your physical

Port may differ):

Logic Product Development Company, All Rights Reserved
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Tera Term: Serial port setup [Z|

Port: COmMm1 w 0K

Baud rate: 115200 b

Data: 8 bit w Cancel
Parity: none b

Stop: 1 bit v Help

Elow control: none b

Transmit delay
0 msecfchar 0 msecfline

Ok now that you have configured your serial terminal we can continue to setup the device and
Platform Builder. Switch back to your Visual Studio 2005 instance.

m Select Target | Connectivity Options

The following dialog will be displayed:

Rev A Logic Product Development Company, All Rights Reserved 21
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FEX

Device Configuration
Acd Device

Delete Device

Semice Configuration
Hernel Service Map

Core Service Seltings

Service Status

Target Device:

| CE Device

Download:

| Ethernet
[ LoCE_23803 |

Tranzport;

Settings |

| Ethernet
[LoCE_29803 )

Debugger:

Settingz |

|KdStub
[ Frompt On Error |

Cloze

Settingz |

Help

Rev A

m Inthe Download box select Ethernet

m Inthe Transport box select Ethernet

m In the Debugger box select KdStub

m Click on the Settings box next to the Download: dropdown box. A box like this will appear:
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Target device book name:

% Ethernet Download Settings

IP address:  0.0.0.0
Book loader: 0.0

Active target devices:

TFTP block size in bytes:
51z

Restore

Cancel
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m Leave this box open and move on to the next step

Now we will switch to the Tera Term window to configure our device.

m Power on the device.

m  You should see a losh prompt display.

B cOM1:115200baud - Tera Term ¥T

File Edit Setup Control Window Resize Help
s
LogicLoader
{c?) Copyright 2002-2088. Logic Product Development, Inc.
All Rights Reserved.
Uersion 2.4.1-IMX27_168 8801
losh> |
W

m Configure the network interface using either DHCP or a statically assigned address:

o For DHCP, type: ifconfig smO dhcp

o For a static ip address, use the following command: ifconfig <interface> <ip>
<netmask> <gw>
= Example: ifconfig sm0 192.168.1.1 255.255.255.0 192.168.1.0

m  Type the command bootme and press the Enter key. This will allow visual studio to connect
to this device. Note the name of the device that is displayed:
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W COM1:115200baud - Tera Term VT =3

File Edit 3Setup Control Window Resize Help
”
LogicLoader
Cc?) Copyright 2082-28008, Logic Product Development, Inc.
All Rights Reserved.
Version 2.4.1-IMX27_18 8801
losh? ifconfig sm@ dhep
tarting DHCP on sm@ .
lozh» bootme
evice’s name is LoGCE_29888.
ent BOOTME 1
w

m  Switch back to Visual Studio and the box you left open should now be populated with a
device. If there are multiple devices in the list, click on them and view the IP address. Make
sure it matches the one that you wrote down.

m Note: If the device does not appear in Platform Builder’'s “Ethernet Download Settings”
window, please check your firewall settings and anti-virus software. The “bootme” protocol
uses raw UDP packets for communication between the device and the tools.
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=

% Ethernet Download Settings

Target device book name:

IP address: 0.0.0.0
Boot loader: 0.0

Ackive karget devices:

LoCE_Z29803

TFTP block size in bytes:

512 Restore |

(0] 4 Cancel |

m Click OK in the small box, and then click Apply. Once you have done this, click the Close
button.
4.2 Download the Operating System
m Select Target | Attach Device

m The device should still be executing the bootme command, but if it is not, type bootme at the
losh prompt

m  When the image is finished transferring (a losh prompt will display), type the following
command to boot the image (all on one line): exec
rtc:rtc_imx31_pmic:dbg_leds:1:disp_num:3:kitl:true:share_eth:1:

m The debugger may pause with a DEBUGCHK message. In the Debug menu, click Start or
press the F5 key on the keyboard to continue execution.

The image will load quite slowly because we are in a DEBUG build.

5 Using the RegApp Application

Here is an example of how the Windows CE Operating System you built looks:
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Recycle Bin

."ff| |®=il_l= 12:n3pm|@|%
You can use Target Control to remotely launch the RegApp application on the device.

In Visual Studio:

m Open Target | Target Control

m At the target control command prompt, type: s RegApp (this is the command used to
start/launch the RegApp application — you could also use the Target | Run menu option)

m Look on your device to see that the application has run.

p
L

My Device

Name from Registry m

Your Marme Gnﬁé Here

."3| |@=ﬂ= 12=napn|@|%
The contents of the registry key you added to the platform will be displayed in a message box.

m Click OK to close the MessageBox

You have successfully modified the registry before building the Operating System. In this case
you were looking for a specific key from the registry which is not part of the default operating
system image. With Windows CE 6, user created projects wrap up all the information needed to
build in a standalone ‘atomic’ Subproject. Each Subproject can define its own folders, registry
information, files, databases, and platform dependencies.
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Hedllo World!

.'5'||negnpp || (L. 12:03 PM |@ |%

You can also disconnect Platform Builder from the target.

Within Visual Studio:

m Select Target | Detach Device

m Click Yes to stop the debugger

Image Explorer

Windows CE 6 introduces the new “Image Explorer” feature. The Image Explorer allows you to
look inside an nk.bin Windows CE OS image and analyze its contents. You will use Image
Explorer to look inside the nk.bin that you just built and debugged.

Open the Image

Within Visual Studio:

m Select File | Open | File...
m Change the Files of type filter to Windows CE Run-Time Images

m  Open the file
C:\WINCE600\OSDesigns\OSDesign1\OSDesign1\RelDir\TrainingBSP_ARMV4I_Debug\
NK.bin (You may have to change the Files of Type: to All Files (*.*) to see the NK.bin file

The nk.bin file is opened as an Image Explorer document. Notice that you can browse the
contents of both the Registry and the File System.
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NK.bin
112

2f

g NE bin
=L NK
= ﬁ Baat Reqgizty
[ HKEY_CLASSES_ROOT
[ HKEY_CURRENT_USER
+- HKEY_LOCAL_MACHIME
[ HKEY_IUSERS
= ﬁ Reqistiy
+-_ HKEY_CLASSES_ROOT
+-_ HKEY_CURREMNT_UUSER
+-_ HKEY_LOCAL_MACHIME
[ HKEY_UUSERS

I arme

%) AdvBacklight.dI
%] afd.dl

_;} appdata.ini
@ azterizk. way
,’_;] aspncmac.dil
,:;] audeswman.dl
,’_;] autoraz.dll
%) apgshelldi
%) biacklight.dl
bt b

,’_;] btagswc.dil

%] bl
<

Size
9216
208256
g4
16
53904
82944
15456
97280
23040
36864
155136
9553592
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Type

Application Estengion
Application Extengion
Configuration Settings
WwitWE Audio File
Application Estengion
Application Extengion
Application Estengion
Application Extengion
Application Estengion
H File

Application Estengion
Apolication Extension

Date Maodified
1/20/2009 12:54:21 PM
1/20/2009 9:23:40 AM
972006 5:00:00 A
9/7/2006 5:00:00 Abd
1/20/2009 3:23:34 AM
1/20/2009 3:24:04 AM
1/20/2009 3:23:48 AM
142042009 1:16:00 PM
1/20/2009 12:54:20 PM
1/20/2009 1:16:20 PM
1/20/2009 3:23:56 AM
1/20/2009 92355 AM

The Image Explorer also allows you to compare two OS Images. You will now open a baseline
Mobile Handheld Image and compare it with the one that you just built.

4l

m Click the Compare to Other Image (2l ) button.
m  Open the file C:\Labs\Labl1\LabFiles\NK_base.bin

The Image Explorer depicts the relationship between the two image files. Items that are only in
the original image are shown in Red. Items that are only in the second image are shown in
Yellow. Items in both images are shown in White.

If you browse through the tree, you will discover the differences between the images:

1. Greenstone.bmp which you included via a BIB file
2. The registry key you set via a REG file

3. RegApp.exe

4. The included drivers from the BSP

MICbin| - X
| s NK-bil'[ vs. MK bin MName Size | Type Date Mc A
=5 . | & exclam wav 9204 VLC media file (wav) 9/7/200
-y Hoot Hegistry ) explore Jnk 24 Shorteut 9/7/200
= _._{"g‘m’ Feplorer exe 402944  Application 4/27/20
“: :JJ :g_gbggﬁséﬁ?%ﬂﬁggﬂ Hfavorites ini 63 Configuration Settings 877200
:+ _J HKEY_L{JCAL Mﬁ_CHINE !;u\_:]filesys.dll h95456 Application Bxdension 4727720
o HKEY LISERS ~Hforts ini 69 Configuration Settings 9/7/200
]ﬁ (Al files) - é]fpcrt.dll 82432 Application Exdension 42720
ﬁv]fsdmgr.dll 278016 Application Bdension 472720
'}
.i:f] gwes.dl 1645056 Application Edension 4727720
jv] hd.dl 17408 Application BExtension 42720
.ﬂ |IECEE dil 15568 Application Extension 42720
o infbeg wav B656  WLC media file {wav) 87,200
o infend wav 1778 VLC media file {wav) 8/7/200
AL irfimtr wane AR W media file wan G/ T

m Select the [All Files] node

m Browse for Greenstone.bmp
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m  Double-click Greenstone.bmp

The bitmap is extracted from the nk.bin file and opened for viewing.

7 Edit the Catalog

Windows CE 6 no longer uses CEC files to define the Catalog. The Catalog is now made up of a
series of XML files (PBCXML). These files are loaded and parsed on the fly, so no extra “import”
step is needed as in the past.

You will use the Catalog Editor to create a new PBCXML file that adds your RegApp subproject to
the Catalog.

7.1 Create a new Catalog File
In Visual Studio 2005:

m Select File | New | File...

m Select the Platform Builder category

New File
HE | =
Categories: Templates: oe :l
General ¥isual Studio installed templates
Web
Visual C++ . PlatForm Builder Cakalog File
Scripk

PlatForm Builder

Defines a new Windows CE Catalog File |

[ Qpen "H Cancel ]

m Choose to create a new Platform Builder Catalog File

CatalogFile1.PbcXml* | - X

EE L =

W Catalog [41l files]

@ Catalog Editor | [#] Source

m  Right-click the Catalog node
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m Select Add Catalog Item

CatalogFile1.PbcXml* | - X

2| & EHad - [3)

= '@ Catalog [Current file]
=122 Third Party
R (1= D efaultvendor D efaultCatalogltemt ame: 1

| @ Catalog Editor | [l Source

From here, you can change the name of your new Catalog Item via the Properties Pane

m  Right-click the new Catalog ltem

m Select Properties

Properties

Registry Application Catalog Item -

Description "
Registry Application
Jnique Id Iten:Default¥endor:DefaultCatalogItemMan
B Item
Additional Variables
Modules
Motification Heml
Matification Title
Sysgen Yariable
B Location
Choose One Group False
Lacations
B Projects
Praject Links

£

Title
Friendly {user inkerFace) name

m Change the value of the Title field in the Properties Pane to Registry Application
m Click on the Subproject Links field of the Properties Pane
m Click the “...” button to bring up the editor
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=l Projeckts
Subproject: Links (Collection) [Z]

Subproject Links
Zero of mare, Path ko *,pbpeml Files that should be built and included in the image if

this catalog item is selecked, May contain environment variables,
m Choose Add

m  Open the file:
C:\WINCE600\0SDesigns\OSDesign1\OSDesign1\RegApp\RegApp.pbpxml

m  Select OK

m Click on the Registry Application node in the Catalog Editor

m Select File | Save CatalogFilel.pbcxml

m Save the file to C:\WINCEG600\PUBLIC\Common\Catalog\CatalogFilel.pbcxml
m  Select View | Other Windows | Catalog Items View

m Click the Refresh button in the catalog view (The button next to the Search box)

Catalog Items Yiew X
[=|Filter +  |#] @ «Search= - &4

= ) O3Designl
{1 B3P
L Core 05
1 Device Drivers
=+ Third Party
{1 B5P
|:| Reaqistry Application

Notice that your catalog item has been added to the Catalog! You can now easily add the same
subproject to another OS Design by selecting this catalog item.

Implementing a Driver

In this exercise you will implement a driver as a subproject.
The first thing we will do is add a Driver subproject to our OSDesign.

m Copy the LEDDriver folder from C:\Labs\Lab1\LabFiles\ into your OSDesign folder at
C:\WINCE600\0SDesigns\OSDesign1\0OSDesign1\.

m In the Solution Explorer window right click on the Subprojects folder and select Add
Existing Subproject...

m Navigate to the LEDDriver folder that you just copied.

m Select LEDDriver.pbpxml and click Open. Visual Studio will add the project to your current
solution.

m Open the LEDDriver folder in Windows Explorer.
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Open LEDDriver.def in Visual Studio. This file contains the entry points that other
functions/applications will use to access the driver.

Open LEDDriver.reg in Visual Studio. Expand the nodes and examine the values. The .reg
file contains information in keys about the driver, how it is named, what indexes it can take,
etc.

The registry also tells us that the driver is not automatically loaded, because the registry key is
not in the built-in folder.

Open LEDDriver.bib. As you saw before, .bib files are important to the makeimage step in
the build process. They are used to track the memory layout.

Open the sources file in Visual Studio. If you are opening files from Visual Studio, double
clicking on the LEDDriver subproject will open the sources file. The sources file determines
whether the file will be a dll, lib, exe, etc. as well as bringing in any includes that the file
needs, and specifying where the file will be located.

Close the files. These files make up the dll of the driver.

Locate and expand the LEDDriver subproject in the Subprojects node of the Solution
Explorer.

Now we will configure the subproject image settings. We will configure the subproject settings so
that we can easily debug it without needing to rebuild our OS design.

Right click on the OSDesign1 project in the Solution Explorer and select Properties.
From the Configuration drop down select All Configurations.
Expand the Configuration Properties node and select Subproject Image Settings.

Double-click the LEDDriver entry in the Project settings in run-time image box. The Edit
Run-Time Image Settings dialog box will appear.

Select the Always build and link as debug check box, and click OK. Make sure that the
Exclude from image box is NOT checked.

Click OK on the OSDesign1 Property Pages dialog.
Expand the Source files node of the LEDDriver subproject.
Double-click the LEDDriver.cpp file. The file will load in the Visual Studio editor.

Navigate to the BOOL LED_IOControl function near the bottom of the file. Insert the
following lines where shown.

DEBUGMSG (1, (TEXT("LED on\r\n")));

DEBUGMSG (1, (TEXT("LED off\r\n")));
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LEDDriver.cpp - X
(Global Scope) | | S LED_IOControlDWORD hOpenContext, DWORD dwCode, PEY w
/4 Perform the action .... jﬁ
switch [(dwCode)
{
case IOCTL _LED ON:
{
A4 Check parameters
if (pBufIn '= NULL £& pBufout != NULL]
{
Jf Turn On the LED
DEBUGHMIG (1, (TEXT("LED on'rin™))):
hResult = TurnLEDOnOEf (pLEDInit, TRUE) ;
i
else
{
hResult = FALZE:
K
H
break:
case IOCTL LED OFF:
{
{¢ Check parameters
if [(pBufIn '= NULL &% pEBufOut '= NULL)
{
ff Turn Off the LED
DEBUGM3IG (1, (TEXT("LED offirwn™))):
hBResult = TuEnLEDOROEE (pLEDTnit, FALSE) ;
H
else
{
hResult = FALZE:
H
K
break: 3
< >

m Save LEDDriver.cpp. The DEBUG messages will now display whenever the LED is turned
on or off.

m Right click the LEDDriver subproject and select Build. The build should succeed with 0
errors. A Makeimg will also be performed.

m Copy the LEDTesterApp folder from C:\Labs\Lab1\LabFiles\ into your OSDesign folder at
C:\WINCE600\OSDesigns\OSDesign1\OSDesign1\.

m In the Solution Explorer window right click on the Subprojects folder and select Add
Existing Subproject...

m Navigate to the LEDTesterAppfolder that you just copied.

m Select LEDTesterApp.pbpxml and click Open. Visual Studio will add the project to your
current solution.

m  Right click the LEDTesterApp subproject and select Build. The build should succeed with 0
errors. A Makeimg will also be performed.
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m  Now we will attach our device and see that the driver is not loaded upon startup. The driver
will be loaded, however, when we run the LEDTesterApp. This program will use an API to

load the driver.

m  Goto Target | Attach Device.

m Reset your device and load the image.

m  When the image has loaded on the device go to Debug | Windows | Modules and see if you
can locate the LEDDriver.dll in the list. It should not be there:

Modules

B

Process: h &t W] B OB A an

Hodule

k. mmtimer . dll
k.==ll=sp.dll
k.ow=s2 dll
. w=pm.dll

kbdmou=se dll
lkd.dll
kernel .dll
kitl . dll
mgtt_o.dll
m=im.dll

1 111

4 |

Inage Add:

O=COD2000c
0=CO7A000C
0=CO72000C
0=CO75000C
0=C10BOOOC
0=xCO01000c
0x3023400C
D=28021E00(
0=CO3E000C
0x4029000C .,

[ e R N R o o e

?

m  Now go to Target | Run Programs | LEDTesterApp.exe
The LEDTesterAPP.exe loads the LEDDriver.dll. You can now see the DLL listed in the Modules

list!

Modules

X

Process: % & R R By & ot

Hodule

k. mmtimer . dll
l.==ll=sp.dll
k.w=s2 . dll
k.wspm.dll

kbdmouse dl1
kd.dll

kernel dll
kitl . dll
leddriver dll
ledtesterapp . exe

111

£ [

Imnage Add:#

O0=COD2000c
0=CO7A4000C
0=CO72000C
0=CO75000C
0=C10BOOOCT
0=CO01000C
0x30234A00C
0x3021E00C
Ox=DOC1I000T
0=0001000C .,

A Sm AT A E

¥

You can view the debug output from this application in the Windows CE debug output window.

m Select View | Output

m  Make sure that the Show output from selection is Windows CE Debug

m Click in the output window and press ctrl-f

m Search for LED on

m You should see instances of this as well as LED off

m Select Target | Detach Device
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Integrate a Driver into the BSP

In this exercise, we will integrate the driver into the BSP so that it loads automatically at startup.

First we need to remove the LEDDriver from our BSP. We are removing it because we will be
adding it as a driver that is part of the BSP rather than just a subproject.

m Right click on the LEDDriver subproject and select Remove.

Now we will add the source code of the driver to the BSP

m  Move the LEDDriver directory from OSDesign folder to the
C:\WINCEGB600\PLATFORM\TrainingBSP\SRC\DRIVERS directory.

m Delete the obj folder under LEDDriver if it exists.

m  Double-click the C:\WINCEG600\PLATFORM\TrainingBSP\src\drivers node in the Solution
Explorer. This will open the Dirs file.

m Add the following line to the end of the Dirs:
LEDDriver\

m Save and close the Dirs file.

Next we need to edit the Drivers SOURCES file. This is a file that is read by the compiler at build
time. It can be used to specify driver entry points, link to other libraries and control the build of the
driver through set environmental variables.

m Expand the DRIVERS node.
m  Double-click on the LEDDriver node. This should open the sources file for editing.

m Find the RELEASETYPE=LOCAL line. Change LOCAL to PLATFORM so the line looks like
this: RELEASETYPE=PLATFORM

m Save and close the sources file.

The RELEASETYPE parameter is used by the build engine to identify where to put the files
resulting from the build. PLATFORM means BSP folder, the driver dll will be stored in \target\
folder.

Now we will update the driver’s registry file. Here we can specify where the driver will load and
also provide any specific parameters that the driver may use.

m Expand the Parameter files node under LEDDriver in the Solution Explorer window. Open
the LEDDriver.reg file.

m Click on the Source view at the bottom of the window. Change the following
line: [HKEY LOCAL MACHINE\Drivers\LEDDriver]
to: [HKEY LOCAL MACHINE\Drivers\BuiltIn\LEDDriver]

m Save and close the LEDDriver.reg file.

Note: All drivers declared under Builtin will be loaded at startup.

Next we will add our driver as a component in the BSP’s catalog. This way when you select the
catalog item the driver will be built and included in the BSP’s run-time image.

m  From the Visual Studio menu, select File | Open | File... and navigate to the
C:\WINCEG600\PLATFORM\TrainingBSP\CATALOG folder.

m  Change the file mask to show Files of type: All Files (*.*)
m  Open the TrainingBSP.pbcxml file.
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m Expand the catalog Third Party tree to until you see the Device Drivers node.
m  Right click on the Device Drivers node and select Add Catalog Item.

m In the Properties window, set the Description field to LED Driver.

m Set the Title field to LED Driver.

m Set the Unique Id field to Item:GeneriCo:LEDDriver.

m Click in the Additional Variables field. Then click the box with the “...” at the right end of the
field. This will take you to the String Collection Editor dialog box. Type BSP_LEDDriver
and click OK.

m In the same way, set the Modules field to LEDDriver.dll.
m Save and close the file.

Since we made the driver available in the catalog we will need to add the information to the BSP
so that the driver files will be included in the build.

m  Open the platform.bib file in the Parameter Files node of the TrainingBSP in the Solution
Explorer under the PLATFORM node.

m Add the following lines near the top of platform.bib as the first entry in the MODULES
section:

IF BSP_LEDDriver

LEDDriver.dll $ (_FLATRELEASEDIR) \LEDDriver.dll
NK SHK

ENDIF BSP LEDDriver
When you are done, the top of the file should look similar to the following:

MODULES

; Name Path
Memory Type

IF BSP_LEDDriver

LEDDriver.dll $ (_FLATRELEASEDIR) \LEDDriver.dll
NK SHK

ENDIF BSP_LEDDriver

; GWES drivers

; @CESYSGEN IF CE MODULES GWES
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; Display driver

; @CESYSGEN IF CE_MODULES DISPLAY

m Save and close the file.

m  Now we will do the same as above, except it will be for including the driver’s registry file
information into the run-time image.

m  Open the file Platform.reg from the Parameter Files node of the TrainingBSP using the
Solution Explorer.

Note: The non-key entries in Windows Registry are case-sensitive.

m Click on the Source button and the bottom of the window.

m At the bottom of the file add the following code

; LED Driver
IF BSP_LEDDriver
#include "$( TARGETPLATROOT) \SRC\DRIVERS\LEDDriver\LEDDriver.reg"

ENDIF BSP LEDDriver

m Save and close the file.

Now we can select the driver in the catalog to include it in our run-time image

m  Switch to the Catalog Items View.

m Refresh the Catalog Items View by clicking on the refresh button located on the command

bar.
Catalog Items Yiew X
[=| Filter - =Search= - 4

= ) O3Designl
3 BSP|REFresh catalog tree|
L Core 05
{1 Device Drivers
=1+ Third Party
1 B5P
R F.caistry Application

m Expand the TrainingBSP: ARMV4l node under BSP (BSP is under Third Party).

Note: Ensure that the Filter option is set to All Items in the Catalog. The Filter option is a drop
down box in the upper right hand corner of the Catalog Items View.

m Select the LED Driver item under Device Drivers.
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m  Select Build | Advanced Build Commands | Build Current BSP and Subprojects from the
Visual Studio menu. This may take a few moments.

We should verify that the driver made it into the image. We can do this using the Image Viewer
tool we previously learned about.

m From the Visual Studio menu, select File | Open | File... and navigate to the
C:\WINCE600\OSDesigns\OSDesign1\0OSDesign1\RelDir\TrainingBSP_ARMV4|_Debug

folder.
m  Open the NK.bin file. This will bring up the Run-Time Image Viewer.
m Click on the (All Files) node in the Image Explorer. This shows all files that are built into the

OS run time image.
m Verify that LEDDriver.dll is listed.
m Verify that the [HKLM\Drivers\Builtin\LEDDriver] key exists under the registry node.
m Close the Image Viewer.

We need to modify our LEDTesterApp so that it does not load the device driver.

m In the Solution Explorer window open LEDTesterApp.cpp.

m Near the top of the file comment out the following line: #define LOAD DRIVER it should
turn green and look like this: //#define LOAD DRIVER

m  Save and close the file.
m Right click on the subproject and select Build.

Lastly we will test the driver

m Click Target | Attach Device
m Reset your device and load the image.

m  Once the image has booted go to Target | Run Programs | LEDTesterApp.exe and make
sure it runs correctly.

Congratulations! You have successfully integrated your driver into the BSP!

Summary

You have now completed all the steps in this guide. Here’s what we have covered:

m Created an OS Design

m Customized the OS Design by adding applications

m Added custom Registry information to the Operating System

m Included an external file into the operating system image

m Builtan OS image

m Downloaded an operating system to hardware

m Used Target Control to launch an application on the device

m Examined the target registry with our own custom application

m Used the Image Explorer to look inside and compare two nk.bin files
m Added an item to the catalog using the Catalog Editor

m Created a simple driver
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Added that driver to the BSP

Tested the driver with a sample test application
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