Windows
Embedded CE 6.0
Fundamentals

Stanislav Pavlov
Pavel Belevsky



Microsoft

Windows' Embedded CE 6.0
Fundamentals

Stanislav Pavilov
Pavel Belevsky






Dedication

Dedicated to Taras V. Demyankov,
without whom | would not have become the kind of person and the specialist that | am,
and without whom this book would have never been possible.
He was really looking forward to this book appearing,

but unfortunately he did not live to see that day.






Contents at a Glance

OO NGOV, WNR

[
o

Introduction. . ... ... e 1
Operating System and Application Development Tools. .. ... .. 11
Operating System Architecture. . .......................... 75
Build System . ... ... .. . 101
Board Support Package (BSP)........... ... ..., 121
Driver Architecture........ ... .. . i 135
Starting the Operating System........................... 159
BuildingDevices . ...ttt 167
Application Development .......... .. ... ... . ..., 203
Testing Operating SystemImages ........................ 215
GloSSary . .ot e 231
References . ... ..ot 233

INdeX ..ot 235






Table of Contents

1 Introduction......... ... ittt 1
About This BOOK. .. ... 1
Chapter 1: Introduction. . ... 1
Chapter 2: Operating System and Application Development Tools . . . .. 1
Chapter 3: Operating System Architecture .......................... 1
Chapter 4: Build System .. ... 2
Chapter 5: Board Support Package (BSP). . .................o ... 2
Chapter 6: Driver Architecture............. ... ... i, 2
Chapter 7: Starting the Operating System........................... 3
Chapter 8: Building Devices . .. ... 3
Chapter 9: Application Development. ............... ... . ......... 4
Chapter 10: Testing Operating System Images. . ..................... 4
GloSSary . . oo 4
References. ... . 4
RESOUICES. . . oo 4
Embedded Systems . . ... 5
Windows Embedded CE History . ......... ... . i 6
Windows Embedded CE Solutions ................ .. .. ............. 7
Developer Workstation Requirements. ..., 10
2 Operating System and Application Development Tools.... . ... 11
Installing Visual Studio 2005 . ...... ... 11
Installing the Platform Builder Toolkit ......... ... .. ... ... o i.. 20
Installing Updates. .. ... 24
Development Tools Interface. ......... ... ... ... 32
Main Views, Windows, and Menus of the Design Interface........... 32
Remote Utilities . ... ... 55
File Viewer .. ... 55
Heap Walker . . ... 59
ZOOM « ottt e e e e 62
Process Viewer . . ... 63
Registry EAitor . ... 64
System Information....... ... 65
Performance Monitor ........ ... . 66

Sy et 67

vii



viii Table of Contents

Kernel Tracker. ... ..o o 69

Call Profiler . . ... 71

3 Operating System Architecture............................ 75
Operating System Kernel Architecture.......... ... ... ... .. ... 76
Operating System and Hardware Interaction ............................ 78
Operating System Virtual Memory Architecture ......................... 78
Memory Management . ... 83
Processes, Threads, Fibers, and the Scheduler ........... .. ... ... ....... 88
Synchronization Objects. ......... .. 93
Interrupt Architecture . ... 98
4 BuildSystem ... ... .. 101
Directory Tree of the Build System .. .................. ... i ... 102
Environment Variables of the Build System............................. 104
Image Build Modes . ... 105
Build Stages. . . ..o 106
Pre-Sysgen Build ... ... .. 108
Sy ON e 108
Post-Sysgen Build. . ......... .. 109

Build Release Directory (Buildrel) ................... ... ......... 110
Make Run-Time Image (Makeimg) . ......... ... .. .. i i, 110
Binary Image Builder (Bib)........... ... ... 111
Object Store Initialization Files (Dat) ................... .. .. ... 115
Registry Initialization Files (Reg). .......... ... ... ... ... .. ..., 115
Database Initialization Files (Db) . ........ .. ... .. ... ... ... ... .... 115
Component and Module Build ...... ... ... .. 116
Dirs Files. ... 116
Makefile Files ... ... oo 117
Sources Files . ... 117
Sources.cmn File. . ... 118

Build Errors . ..o 118

5 Board Support Package (BSP)............ ... .. .. ..., 121
BSP Directory Structure. . ... 122
Boot Loader. .. ..o 124
OEM Abstraction Layer. .........oo i 127
Common Platform Code. . ... 129

Kernel Independent Transport Layer (KITL). . ............ ... ... 132



Table of Contents

DIIVEIS 132
Configuration Files. .. ... 132
Creatinga New BSP . ... 133

6 Driver Architecture......... ... ... .. i, 135
Driver Implementation Architecture............ ... ... .. oL 136

File System Drivers, Thread Drivers, and Native Drivers .................. 138
User-Mode Drivers and Kernel-Mode Drivers. . ......................... 141

Loading the Drivers . . ... 146

Driver Development ... 149

7 Starting the Operating System........................... 159
Image Preparation . ... ... 159

Startup Process. . ... 161

Loading the File System . ... 164

Loading the Device Manager. ..........c.oo i 165

8 BuildingDevices ...... ...t 167
BSP CloNiNg. .« oo 173

Cloning a Componentora Project. ..., 175
Automatic Application Launch at Startup .................. .. .. L. 177
Automatic Load of Drivers During the System Startup................... 180

Device Power Management .............ooiiiiiiiiiiiiiiii 181

Device File System .. ... 187

Device Registry. ... 193

Device Databases. . ... 197

Device Plug and Play Messaging System.............. ... .. ... ... 198

Device System Shell. . ... . 199

Adding Files to the Device lmage . ... 200

Creating File Shortcutsinthe Device . .......... . ... 201

9 Application Development ............ ... .. ... ..., 203
Native Code and Managed Code .......... ... ... 203

OS Design Subprojects and Separate Projects .......................... 205

Building Applications as OS Design Subprojects ........................ 207

Building Applications as Separate Projects ....................oooii... 209
Environment Preparation for Building Native Code Applications. .. .. 209

Environment Preparation for Building Managed Code Applications . . 211
Connecting to the Device to Deploy and Debug Applications . .. . ... 212



X Table of Contents

10 Testing Operating SystemlIlmages ........................ 215
Windows Embedded CE Test Kit .. ...... ... ... 215
Testing the Image with Support for KITL Enabled ....................... 217
CETK ULIIItIES .. oo 222

Application Verifier ... 222
CPU MoONItOr. ..o 225
PerfTOCSY . ..o 226
Print Screen . ... .. 227
Windows Embedded CE Stress Tool . ......... ... ... ... ... ....... 227
GloSSary ..ottt e 231
References . ...t e 233
RESOUICES . . ittt e et et e e 235




Chapter 1
Introduction

This book addresses technical aspects of building operating system (OS) images for embed-
ded applications and contains a wide spectrum of practical information. A developer can

use this book as an everyday reference. It is our hope that this book will help the reader to
build successful solutions by using the Microsoft Windows Embedded CE platform. This book
is intended for everyone who develops or plans the development of embedded devices
based on Windows Embedded CE. If you are just learning about the Windows Embedded

CE operating system, this book can serve as a starting point for further learning. If you are
already familiar with Windows Embedded CE, this book provides advice and recommen-
dations for developing devices.

About This Book

The book consists of 10 chapters, a reference list, and resources, as follows.

Chapter 1: Introduction

This chapter provides a first look at Windows Embedded CE 6.0 R2, as well as its capabilities
and development tools. The chapter provides an overview of the operating system, where
and how it can be used, and a brief description of other available embedded operating
systems from Microsoft.

Chapter 2: Operating System and Application
Development Tools

The Windows Embedded CE 6.0 R2 operating system includes an easy-to-use suite of
developer tools that enables you to configure and build an image of the operating system,
develop drivers, and create applications. The chapter discusses the process of installing the
development environment and covers the available tools and their capabilities.

Chapter 3: Operating System Architecture

This chapter provides a detailed look into the architecture of the Windows Embedded CE 6.0
R2 operating system, including kernel architecture, virtual memory, processes, interrupts,
and scheduler. Windows Embedded CE 6.0 is a real-time, componentized, multithreading
operating system that supports preemptive multitasking and runs on multiple processor
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architectures, including ARM, Microprocessor without Interlocked Pipeline Stages (MIPS), x86,
and SH4. The Windows Embedded CE operating system operates in the virtual address space
of 4 gigabytes (GB). The system kernel uses the upper 2 GB of virtual memory in the OS,
while the user process uses the lower 2 GB of virtual memory.

Chapter 4: Build System

This chapter addresses the Windows Embedded CE 6.0 R2 unified build system for OS
images. The Windows Embedded CE tools use a unified build system. An operating system
can be built by using the Microsoft Visual Studio 2005 integrated environment or by using
the command line. The build tools are composed of batch files and console utilities. The build
process is controlled by the preconfigured environment variables and the parameters that
are passed when a program call is made. Environment variables are initialized during the first
stage by using the command files (the PBInitEnv.bat file is called, from which a call is then
made to the Wince.bat file by supplying it with all necessary parameters). Blddemo.bat is the
main command file of the build system. It represents a point of entry into the system be-
cause it launches other files and build utilities that can launch other command files and build
utilities.

Chapter 5: Board Support Package (BSP)

This chapter discusses various aspects of the BSPe, such as the architecture, the structure of
package directories, and the common platform code. The BSP enables a developer to build
a run-time image for a specific hardware platform. To build an operating system image for
a hardware platform, it necessary to have the corresponding BSP. Usually, BSP develop-
ment is the most labor-intensive part of building a device. BSP development requires that
the developer know the hardware architecture as well as the operating system architecture.
All interaction between the operating system and the device is implemented in the BSP.
Therefore, the quality of the BSP determines the resulting quality of the device.

Chapter 6: Driver Architecture

This chapter covers the architecture of drivers for Windows Embedded CE 6.0 R2, including
classification according to various criteria, implementation architecture, native and stream
drivers, loading drivers, and driver development. A driver represents code that provides the
operating system with an interface to a physical or a virtual device. The operating system
expects a driver to implement a predetermined interface, which creates an abstraction of a
specific hardware or virtual device implementation. Under Windows Embedded CE, in most
cases, a set of functions and control codes (IOTCLs) represents this interface that the driver
code implements. The driver infrastructure makes it possible for a certain component of the
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operating system to enable other components of the operating system and applications to
use an integrated interface with the hardware, regardless of its implementation.

Chapter 7: Starting the Operating System

Understanding the processes that occur at system startup is important for building Windows
Embedded CE-based devices. By looking at the process of system initialization, you can more
clearly understand the role of each component included in the system kernel, as well as the
role of the code supplied by Microsoft and the one developed by the BSP manufacturer.

Chapter 8: Building Devices

The process of building devices on the Windows Embedded CE platform can be divided into
the following several stages:

B Device planning.
@ Defining the device requirements.
@ Choosing and/or planning the development of the hardware platform.
0 Selecting the base template of the operating system design.
B Developing the hardware platform (optional).
B Developing and updating the BSP for a selected hardware platform (optional).
0 Launching Windows Embedded CE on a target hardware platform.
0 Updating and developing the drivers.
B Operating system design.
0 Configuring a run-time image.
0 Application development.
0 Building a staging version of the OS image.

0 Building a Software Development Kit (SDK) set to provide outside developers
with an opportunity for development under this device.

0 Building the final version of the image for the release.
B Image testing.

B Planning for image deployment and the process of image deployment.



Chapter 1 Introduction

Chapter 9: Application Development

This chapter covers the differences between native (unmanaged) and managed code, choos-
ing when to create an OS design subproject or a separately developed project, how to pre-
pare for application development, making device connections, and application debugging
approaches.

Device applications for Windows Embedded CE can be developed by using the native code
and managed code. You can develop native code applications either as subprojects of the
operating system design, or as separate projects. While developing projects in the na-

tive code separately from the operating system design, you must first build a design of the
operating system for which you will be developing applications. After that, you can create
an SDK and install it on a development workstation. You can develop applications that use
managed code only as separate projects. However, as opposed to native code applications,
managed code applications do not require an SDK to be installed. Instead, they rely on the
device's run-time environment.

Chapter 10: Testing Operating System Images

The process of testing operating system images for target devices is an integral part of
the device-development process. A thorough and regular testing during the development
stage reduces the overall cost of the device maintenance during its life span. Testing and
verification also enable developers to find potential problems and resolve them.

Microsoft’s toolset offers a wide selection of advanced testing tools included in the Windows
Embedded CE Test Kit (CETK).

Glossary

The glossary contains a listing of terms used in the book and their explanation.

References

This section contains the literature sources that were referred to or otherwise used for writing
the book.

Resources

A list of useful resources, such as:

Web sites.
Newsgroups.
Developer forums.
Books.
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Embedded Systems

Each day, computer technologies are becoming more and more integrated with our lives.
Most of us cannot imagine being without a cell phone or an MP3 player. No one is surprised
to see an automated teller machine (ATM) on the street or at a subway station. People’s
homes often contain cable and satellite receivers. A growing number of amateur photogra-
phers prefer digital cameras. What do all these devices have in common? The answer is quite
simple—they all have a microprocessor. Often times, these microprocessors are very power-
ful. Not long ago, most computer users would have dreamed about having the processing
capabilities available to us now. Yet, in order to utilize a modern processor and to make sure
it performs its assigned functions, you need to have an operating system and an application.

At the initial stage of the embedded device market 10 years ago, the producer had no other
choice but to create a new, specialized operating system for each new device that was tightly
integrated with software responsible for the execution of certain functions. This approach,

in addition to being time-consuming, required the efforts of a large team of highly skilled
programmers. All of this, in turn, resulted in high development costs and high product costs,
which sharply limited the number of potential consumers. Despite this, demand for various
intelligent devices noticeably increased. The emergence of specialized operating systems
designed for a broad spectrum of solutions helped in addressing the resource and time
requirements of the development. Now, developers can focus on creating applications and
implementing new features for consumers.

In 1996, Microsoft Corporation introduced its first Microsoft Windows CE 1.0 operat-

ing system for non-personal-computer embedded devices. Microsoft wanted to create an
operating system suitable for a wide range of tasks and provide developers with the op-
portunity to use already existing knowledge in the development of programs for computers
running Windows, through the use of a common programming interface for all systems.

In this way, the task of creating a single platform for embedded devices was resolved.
Developers who have experience in writing software for desktop computers could build
applications for embedded devices. This development also fulfilled an important requirement
for the platform, which is the ability to implement all the latest achievements in information
technology, such as Internet technologies, wireless communications, and digital audio and
video recording. All this has led to a further reduction in costs and development time, and
thus enabled developers to create mass-produced, high-tech devices.

Today, Microsoft offers manufacturers and developers of embedded devices a line of
operating systems. This line includes several classic operating systems that have licens-

ing restrictions to be used only with embedded and non-personal-computer devices; two
operating systems designed for general use; an operating system targeting a certain market;
as well as versions of server operating systems for creating specialized network servers.
Specifically, Microsoft includes:
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B Windows Embedded CE is designed for mobile devices, terminals, cell phones and
IP phones, multimedia devices, TV/video consoles, industrial automation equipment,
and other devices that require a minimum size, integration of multiple microprocessor
architectures, and support for real-time operations.

B Windows XP Embedded is designed to be used in ATMs, gaming devices, heavy-
duty TV/video consoles, cash registers, point-of-sale devices, and information kiosks—
Areas that require high productivity, data security, the use of standard computer
equipment, and minimal expenses for developing and using software applications.

B Windows Embedded for Point of Service (WEPOS) is designed for the service in-
dustry. It is based on the Windows XP Embedded technology, and it enables original
equipment manufacturers (OEMs) to deploy from standard distribution media.

B A line of embedded server solutions from Microsoft is a logical conclusion of the
broader line of embedded operating systems. It enables developers to build infrastruc-
ture solutions based on the Windows Embedded platform.

Aside from the operating systems mentioned above, it is necessary to also mention the
Microsoft Windows Mobile operating system, which is designed for the manufacturers of
pocket PCs and smart phones. It is based on the CE operating system and contains additional
wireless technologies and specialized software.

Windows Embedded CE History

The history of Windows Embedded CE began in 1996, when Microsoft released its first oper-
ating system (CE 1.0) for non-personal-computer devices, which was originally positioned for
the pocket PC market. In 1997, the system (2.0 CE) became componentized and was designed
for a wide range of devices and more processor types. Following that, there were two more

minor releases (2.11 and 2.12), which expanded and enlarged the functionality of the operat-
ing system. Version CE 3.0, released in 2000, contains support for real-time operation and ad-
vanced multimedia technologies such as DirectDraw, DirectShow, and Windows Media Player.

The next version (CE 4.0) came out in 2001. It contained support for advanced technologies
such as Direct3D, Universal Disc File System (UDFS), Simple Object Access Protocol (SOAP),
advanced power management, and SQL Server CE database. Minor releases 4.1 and 4.2 pro-
vided developers with expanded accessibility functionality by adding support for viewing
files, Bluetooth profiles, and IPv6, as well as support for Voice over Internet Protocol (VolP)
telephony, transaction-safe FAT (TFAT), and .NET Compact Framework 1.0.

In 2005, Microsoft released the next version of the system (CE 5.0), which provided develop-
ers with support for new technologies, such as Universal Serial Bus (USB) 2.0, Secure Digital
Input/Output (SDIO), Windows Media 9, and Microsoft Internet Explorer 6, as well as a uni-
fied build system, release-quality drivers, and a BSP with a dedicated general development
infrastructure of BSP and OEM adaptation layer (OAL) available to the developer. In re-
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sponse to the demands of today's embedded devices market, Microsoft released a Network
Multimedia Feature Pack in 2006.

With Windows Embedded CE version 6.0, released in the fall of 2006, the system architecture
has undergone substantial changes. Now every process has 2 GB of virtual memory (previously
32 MB), and the number of possible simultaneously running processes increased to 32,000 (pre-
viously 32). In previous versions, parts of the system kernel were implemented as a set of sepa-
rate processes, whereas in Windows Embedded 6.0, they are combined into one kernel. System
processes have become dynamic-link libraries (DLLs) that are loaded into kernel space. This
increases the performance of the operating system, reduces overhead for system application
programming interface (API) calls, and unifies the kernel interface. Now a developer can load
drivers into kernel space and also be able to create drivers that load in a special user process.

In November 2007, Microsoft released the Windows Embedded CE 6.0 R2 upgrade, which
adds new components and BSP packages to the CE 6.0 operating system.

Windows Embedded CE Solutions

Many developers come across different versions of Windows Mobile created on pocket
computers based on Windows CE, and that may create a stereotype that CE was intended
exclusively for mobile devices. In reality, there are already Windows CE-based solutions avail-
able for various applications, from car-based computers, consumer electronics, and telecom-
munication equipment to industrial automation systems and robotics equipment. The entire
spectrum of available applications was initially designed in the system'’s architecture. As
opposed to many other operating systems, from the beginning, Windows Embedded CE was
created without being tied to a specific processor architecture or hardware implementation.
The only limitation was that it used a 32-bit processor. Today, Windows Embedded CE 6.0
supports four processor architectures (ARM, MIPS, SH4, and x86) and a considerable number
of their implementations offered by different processor manufacturers.

Windows Embedded CE provides developers with flexibility to choose from more than 600
components that can be used to create operating system images that include only the
functionality that is necessary for a given device. The operating system offers application
developers a set of APIs based on standard Win32 API as well as additional APIs specifically
for embedded devices. Because Windows Embedded CE supports only part of the Win32 API
and has certain specifics that have to do with the embedded nature of the operating system,
applications written for the desktop versions of the Windows operating system may require
additional adaptation and modification in order to be functional on embedded devices.
Either way, launching programs on a device requires recompiling.

Similar to the desktop versions of Windows, Windows Embedded CE uses a standard format
of the executable file—Portable Executable (PE), which enables the developer to use the ma-
jority of standard utilities that support PE format, such as Dependency Walker or DumpBin.
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Windows Embedded CE 6.0 offers the developer a wide range of opportunities and supports
a large selection of technologies, such as:

B Rapid systems and application development.
0 ARM emulator and design templates for various types of devices.
0 AYGShell API, which ensures compatibility with Windows Mobile applications.

0 .NET Compact Framework 2.0 and 3.5, including the headless device version,
Active Template Library (ATL), Microsoft Foundation Classes (MFC), Windows
Template Library (WTL), Standard Template Library (STL), ActiveSync, Exchange
Server client, intermediate Global Positioning System (GPS) driver, Speech API 5.0,
Windows Messenger, Pocket Outlook Object Model (POOM), Extensible Markup
Language (XML), and Microsoft SQL Server Compact 3.5.

o Simple Network Management Protocol (SNMP).
@ 3.9 million lines of source code, 100 percent of the source kernel code.

0 Production Quality OAL (PQOAL), a set of libraries and source code for creating
the OAL.

o BLCOMMON, a set of libraries and source code for creating a boot loader.
@ Production-quality drivers and BSPs included with the shipped product.
0o Reference implementations of drivers and technologies.

0 Support for several languages and building devices with several language
interfaces.

B Network and wireless technologies.

0 Transmission Control Protocol/Internet Protocol (TCP/IP), IPv4, IPv6, Network
Driver Interface Specification (NDIS) 5.1, Winsock 2.2, Internet Protocol security
(IPsec) v4.

0 Personal area network (PAN), local area network (LAN), wide area network
(WAN), Bluetooth, 802.11.

o SOAP, OBject EXchange (OBEX), Lightweight Directory Access Protocol (LDAP)
client, Remote Desktop Protocol (RDP).

0 VolIP, real-time communications (RTC), Session Initiation Protocol (SIP).

0 Radio Interface Layer (RIL), support for Short Message Service (SMS), Wireless
Application Protocol (WAP), support for Subscriber Identity Module (SIM) cards.

0 Remote API (RAPI) and RAPI2, Point-to-Point Protocol over Ethernet (PPPOE),
Telephony Application Programming Interface (TAPI), virtual private network (VPN).
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B Server-side technologies.

]

a

a

a

Telnet, File Transfer Protocol (FTP), server message block (SMB), Common Internet
File System (CIFS), Microsoft Message Queuing (MSMQ), Remote Access Service
(RAS), Point-to-Point Tunneling Protocol (PPTP), Universal Plug and Play (UPnP).

Web server with support for Active Server Pages (ASP).
Parental control.

Print server, Web proxy.

®  Multimedia.

a

[

]

]

]

DirectDraw, DirectShow, Direct3D.

Windows Media Player, Windows Media Audio (WMA), MP3.
Internet Explorer.

DVD Video API.

Digital Rights Management.

B Storage and file systems.

]

]

]

]

File Allocation Table (FAT), TFAT, Extended File Allocation Table (exFAT), binary
ROM image file system (BinFS), Object Store.

CD File System (CDFS)/UDFS.
File System Driver (FSD) Manager, cache manager.

CEDB, EDB database.

With its wide selection of technologies and support for a variety of independent third-party
software, Windows Embedded CE enables developers to create a broad range of devices,

including:

Personal mobile devices.

Tablet PCs.

Smart phones.

IP Phones.

Digital cameras.

Personal multimedia devices.

Thin clients.

Gateways.

TV/video plug-in devices.

Industrial controllers.
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B Medical equipment.
B Printers.
B Scanners.

B Gaming devices.

The development tools for Windows Embedded CE 6.0 are integrated with Visual Studio
2005. They are supplied as an addition to this advanced development suite. Integration with
Visual Studio makes it possible to use a single environment for application and system de-
velopment. Along with the new development tools, the tool suite also includes a new ARM
device emulator integrated with Platform Builder, which simplifies configuration tasks and
the process of developing and testing of operating system images. The entire capability of
the Visual Studio source-code editor is now available to CE 6.0 developers, including syntax
highlighting and Microsoft IntelliSense technology. New graphic editors are available, includ-
ing registry editor and OS image editor. Windows Embedded CE 6.0 uses the improved Visual
Studio 2005 compiler, which has better compatibility with C++; includes improved libraries;
support for CRT, ATL, and MFC; and more advanced run-time safety checks. The new version
of CE also includes postmortem debugging. This presents additional opportunities for diag-
nosing potential problems and optimizing the efficiency of the system. The software package
includes a utility that determines the appropriate run-time license and supports export of
reports into HTML. This improves coordination and tracking while working with a project.

Developer Workstation Requirements

B Microsoft Windows 2000 Professional with Service Pack 4 or Windows XP Professional
with Service Pack 2.

B Minimum 933 MHz processor (2 GHz is recommended).
B Minimum 512 MB RAM (1 GB is recommended).

B 18 GB of free disk space for installation.

B 1 GB of free disk space on system disk.

® DVD-ROM drive.

A trial version of Windows Embedded CE can be obtained from a local distributor of embed-
ded Microsoft systems; it can also be ordered or downloaded from the Microsoft Web site.

Windows Embedded CE installation instructions are included in the setup CD supplied with
the software. You can also use step-by-step installation instructions in Chapter 2, “Operating
System and Application Development Tools.”



Chapter 2
Operating System and
Application Development Tools

Microsoft Windows Embedded CE includes a set of tools to assist with the design and config-
uration of operating system (OS) images, as well as the development of drivers, services, and
applications. Platform Builder for Windows Embedded CE 6.0 is a plug-in for Microsoft Visual
Studio 2005. Windows Embedded CE includes a version of Visual Studio 2005 Professional
and the Platform Builder toolset. During Platform Builder installation, Platform Builder’'s Help
is integrated with Visual Studio’s Help.

Using the popular Visual Studio development suite as a base for the Windows Embedded

CE 6.0 development toolset makes it possible to substantially increase the ease of image
development under Windows Embedded CE. Visual Studio includes helpful features such as
Microsoft IntelliSense auto-complete, syntax highlighting, the graphic registry editor, the sys-
tem image viewer, and many others. In addition to the development tools, Platform Builder
also includes numerous command-prompt utilities that assist with certain tasks during the
development of plug-in devices. In subsequent chapters, | cover the core toolset and some of
the additional utilities in more detail.

Installing Visual Studio 2005

Because Windows Embedded CE development tools are an addition to Visual Studio 2005,
setup should begin with the installation of Visual Studio 2005. After you insert the distribu-
tion DVD into the DVD drive with the Auto-Play option enabled, the Visual Studio 2005 in-
stallation screen appears, as shown in Figure 2-1.

11
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ual Studio 2005 Setup

. Microsoft
&

Visual Studio 2005

Install Yisual Studio 200%
w Install Wisual Studio 2005 features and required
components,

P Install the MEDN Library, which includes Help for Yisual
Studio,

rnsg} Install Product Documentation

Check for Service Releases
Check for the latest Service Releases to ensure optimal

functionality of Visual Studio 2005,

Wiew ReadMe Exit

FIGURE 2-1 Visual Studio 2005 installation screen

The only available option is Install Visual Studio 2005. After you click this option, the Welcome
to the Microsoft Visual Studio 2005 Installation wizard screen appears, as shown in Figure 2-2.

icrosoft Yisual Studio 2005 o=

. Microsoft:
&

Visual Studio 2005

Welcome to the Microsoft ¥isual Studio 2005
installation wizard.

This wizard guides you through installing this program
and all required components,

Help Improve Setup

You can submit anonymous information about your
wisual Studio setup experiences to Microsoft, To
participate, check the box below.

™ *fes. send information ahowt my setup experiences to Miciosaft Microsoft

Visual Studio 2005

\dJFor more information, click Data Collection Policy.

Loading complsted. Click Next to continue:

< Previous | MNext > | Cancel |

FIGURE 2-2 Welcome to the Microsoft Visual Studio 2005 Installation wizard screen

Click Next and read the terms and conditions. If you agree, select | accept the terms of the
license agreement and enter the license key, as shown in Figure 2-3.



osoft ¥isual Studio 2005 Setup - Start Page

. Microsoft
L

Visual Studio 2005

Installing Visual Studio 2005

continuing with the installation.
Zome components require that netwark
connections be temporarily suspended
during setup.

': Please exit all applications before

(i) Eetup has detected that the following required
components are already installed:;
+  Microsoft windows Installer 3.1

+  Microsoft MET Framewaork 2.0
+  MSkML 6.0 Parser

(i) Setup will install the following components:
+  Microsoft Docurnent Explorer 2005
+  Microsoft Wisual Studio 2005

To install, you must accept the End User License
agreement and enter your praoduct key.

End User License Agreement -
Be sure to carefully read and understand all of the rights and
restrictions described in the EULA. You will be asked to review
and either accept or not accept the terms of the EULA, This
product will not set up on your camputer unless and until you
accept the terms of the EULA. For yvour future reference, you
may print the text of the ELLA from the eula.txt file of this
product, You may also receive a copy of this EULA by contacting
the Microsoft subsidiary serving your country, or by writing to @
Microsoft Sales Information Center/One Microsoft
Way/Redmond, W& 98052-6399,

Print
I have read, understond and agreed to the terms of the End User
License Agreement and so signify by clicking ' accept the terms of
the License Agreement’ and proceeding to use this product,

[

Praduct key:
\ Il Il Il Il \

Mame:
[Stanislar Paviaw |

< Previous et » I Cancel |

FIGURE 2-3 License key entry screen

The Microsoft Visual Studio 2005 Setup wizard prompts you to select the installation type:

Default, Full, or Custom. Choose Default, as shown in Figure 2-4.

osoft Yisual Studio 2005 Setup - Dptions Page

. Microsoft*
L

Visual Studio 2005

=101 x|

Select features to install:

® pefault
Installs the recommended features for the product

QO Full

Installs all features for the product

Q custom
Select features to include and exclude from the
praduct

N
This option installs the most commeonly used features of the
product.

=
Product install path:
|E'\Prnglam Files\Microsaft Wisual Studio 8% ‘ Browse I

Feature description:

Disk space requirements:

Valume: | Disk Size [ Avallable | Requied | Remaining |
468 GE 1.6 GB 26 GB 290GE

o: 54.7 GB 6.8 GB Obytes .8 GE

G 45,5 GB 5.5 GE Olytes 36566

< Previous | Tnstall I Cancel

FIGURE 2-4 Options page

Click the Install button and wait for the setup routine to finish, as shown in Figure 2-5.
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icrosoft Yisual Studio 2005 Setup - Install Page

.. M\t.r;.:sah' -
o Visual Studio 2005

Installing Components:

B Microsoft Document Explorer 2005 L il i
. Microsoft Wisual Studio 2009 # Build applications for Pocket PC
+ NET Compact Framework 1.0 SP3 g”d Sr”;";ph“”e “”th;r; -MET
+  .MET Cornpact Framewark 2.0 °"'Ipa 'ETE:‘:" i
«  Microsoft visual 1# 2.0 Redistributable b L Tl
Package ) ) spplication development and
+  SQL Server 2005 Mobile Edition tasting
*  Microsoft Device Emulatar version 1.0 ® Create Web applications which
+  Microsoft 3QL Server 2005 Express Edition dynamically render to hundreds
«86 of mobile device types

Instaling Microsoft Document Explorer 20085...

< Brevious Hest > Cancel

FIGURE 2-5 Setup routine progress

After the installation completes, a screen appears indicating that the Visual Studio setup
completed, as shown in Figure 2—6. Click Finish.

icrosoft Yisual Studio 2005 Setup -

. M\(.rElth' &
o Visual Studio 2005

g Success
Visual Studio Setup is complete.

Visual Studio Setup has completed. (i) security Notes:
Read the security notes.

It is highly recommended that you update
this computer with the latest security patches
for your operating system. See the Windows
Update web site,
http://windowsupdate.microsoft.com, for the
latest updates. You can also get updates for
Windows 2000, Windows XP and Windows
Server 2003.

s To analyze your computer for security
wvulnerabilities, see Microsoft Baseline
Security Analyzer (MBSA). MBSA
includes a graphical and command line
interface that can perform local or remote
scans of Windows systems. MBSA runs on
Windows 2000 and Windows XP systems.

s If Microsoft Internet Information Services

<E|evinus| Cancel I

FIGURE 2-6 Setup completion



Installing Visual Studio 2005 15
After a while, a Setup Menu screen appears with links to all setup options enabled, as shown

in Figure 2-7.

isual Studio 2005 Setup

Micri

L 2 1l e
o Visual Studio 2005

iChanoe or Remove ¥isual Studio 2005
Repair, reinstall, ar install additional VYisual Studio 2005

features. vou can also uninstall Wisual Studio 2005,

n\s% Install Product Documentation

P Install the MSDM Library, which includes Help for visual
Studio,

Check for Service Releases
Check for the latest Service Releases to ensure optimal

functionality of Visual Studio 2005,

Wiew FeadMe E it

FIGURE 2-7 Setup options

You must install the product documentation. Click Install Product Documentation. After you
click this option, a Welcome to the Setup wizard for MSDN Library screen appears, as shown
in Figure 2-8.

MSDN Library for ¥isual Studio 2005 - Setup Wizard 1 1[

Welcome to the Setup Wizard for MSDN Library
for Visual Studio 2005

The Setup Wizard will install MSDM Library For Yisual Studio 2005
on your computer For use in Yisual Studio 2005, To continue, click
[0 welcome Mesxt,

WARNING: This program is prokected by copyright law and
international kreaties.

< Back

Cancel Help

FIGURE 2-8 Setup wizard

Click Next. The license agreement screen appears, as shown in Figure 2-9.
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MSDN Library for ¥isual Studio 2005 - Setup Wizard i ll

License Agreement
Please read the Following license agreement carefully.

MICROSOFT SOFTWARE LICENSE f’
TERMS

II.ic'ense ¢ MICROSOFT YISUAL STUDIO 2005
nformation ADD-IN COMPONENTS

These license terms are an agreement between
Microsoft Corporation {or based on where you live,
one of its affiliates) and you. Please read them. hd

Print |

" 1 arcept the tetms in the license agreement

< Back. I Mext = I Cancel Help

FIGURE 2-9 License agreement screen

Read the license agreement. If you agree, select | accept the terms in the license agreement
and click Next to bring up the Customer Information screen, as shown in Figure 2-10.

MSDN Library for Yisual Studio 2005 - Setup Wizard E il

Customer Information
Enter vour information.

User narme:

Qrganization:

|Quarta Technologies

User Information

< Back I Mexk = I Cancel Help

FIGURE 2-10 Customer Information screen

Enter your information and click Next to bring up a selection screen listing three setup types:
Full, Custom, and Minimum. Choose the setup option selected by default (Full), as shown in
Figure 2-11.
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MSDN Library for ¥isual Studio 2005 - Setup Wizard

Setup Type
Select a setup type,

@

Installs all documentation ko the local hard drive.

Space required on C: 1950MB
Space available on C: 29GE
" Custom

Lets vou choose the installation location and specify which
content ko install,

|l Selection/ £ Minimum
Lustonrization Installs Yisual Studio documentation based on the Yisual Studio

2005 features that are installed on this computer.

Space required on C: B6EME
Space available on C: 29GE

< Back. I Mext = I Cancel Help

FIGURE 2-11 Setup Type screen

Click Next. A screen prompting a selection of the setup files’ location appears, as shown in
Figure 2-12.

MSDN Library for Yisual Studio 2005 - Setup Wizard H

Destination Folder
Click Mext to install to this folder, or click Browse to install bo a
different Folder,

Install MSDM Library For Yisual Studio 2005 Eao:
IC:'I,Program Files\MSDNY,

Browse. ., |

Selection/
Customization

< Back.

Cancel Help

FIGURE 2-12 Destination folder selection

Accept the default location and click Next.
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SDN Library for ¥isual Studio 2005 - Setup Wizard 1 ll

Ready to Install the Program
Click Install to begin installing the prograrm.

If wou want ka review or change any of wour installation settings,
click Back, Click Cancel bo exit the wizard.

Ready to Install

< Back Cancel Help

FIGURE 2-13 Ready to Install the Program screen

The Ready to Install the Program screen appears, as shown in Figure 2-13. Click Install and
wait until the installation process completes. After setup completes, a screen indicating that
installation has been successfully completed appears, as shown in Figure 2-14. Click Finish.

SDN Library for Yisual Studio 2005 - Setup Wizard |

Setup Completed
MSDN Library For Wisual Studio 2005 was installed successfully,

Finish

< Back. Cancel Help

FIGURE 2-14 Setup Completed screen

After a while, a setup welcome screen appears with all setup options enabled. Click Exit. In
order to use the enhancements available in Service Pack 1 for .NET Compact Framework 2.0,
it is necessary to install an update for Visual Studio 2005. This update can be downloaded
directly from: www.microsoft.com/downloads/details.aspx?familyid=7BEFD787-9B5E-40C6-
8D10-D3A43E5856B2, or you can search the list of available updates from the Microsoft Web
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site. Double-click the downloaded NETCFSetupv2.msp file to launch the update process. A

setup welcome screen appears, as shown in Figure 2-15.

|T| Microsoft .NET Compact Framework 2.0 SP1 - Setup Wizard

Welcome to the Patch for Microsoft .NET
Compact Framework 2.0 5P1

The Setup Wizard will install the Patch For Microsoft JMET
Compact Framewark 2.0 SP1 on your computer. Ta continue,
click Mesxt,

FIGURE 2-15 Patch welcome screen

Click Next. The license agreement screen appears, as shown in Figure 2-16.

Microsoft NET Compact Framework 2.0 SP1 - Setup
cense Agreement

‘fou musk accept the enclosed License Agreement before you can use this produ
accept the terms of the License Agreement, you are not authorized ko use this pri
accept click "I Accept”, then dlick “MNext”, Otherwise click “Cancel”

PLEASE NOTE: Microsoft Corporation {or based on where you live, one of its
affiliates) licenses this supplement to you. You may use a copy of this
supplement with each validly licensed copy of Microsoft Yisual Studio 2005
software (for which this supplement is applicable) (the “software™). You may
not use the supplement if you do not have a license for the software. The
license terms for the software apply to your use of this supplement.  Microsoft
provides support services for the supplement as described at

i, sLpPart. microsoft comy/commen/international. asp,

" T accept the terms in the license agreement

% T dn not accept the terms in the license agreement;

IMicrosoft (R

Print | < Back I Mext = I Cancel

FIGURE 2-16 License agreement selection
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Read the license agreement. If you agree, select | accept the terms in the license agreement
and click Next. A window appears, as shown in Figure 2-17, indicating that the Setup wizard

is ready to begin the installation.
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x

The wizard is ready to begin installation,

Click Patch ko begin patch installation.

IF vou wank ko review or change any of your installation settings, click Back, Click Cancel ko
exit the wizard,

Microsofk (R

= Back Cancel

FIGURE 2-17 Ready-to-install screen

Click Patch and wait until setup completes. After setup completes, a screen appears
indicating that the installation has finished. Click Finish.

Installing the Platform Builder Toolkit

After you insert the distribution DVD into the DVD drive with the Auto-Play option enabled,
the Platform Builder Setup wizard screen appears, as shown in Figure 2-18.

|“% Windows Embedded CE 6.0 Setup ! ﬂ

@ Welcome to the Windows
Embedded CE 6.0 Setup

Wizard

The Setup Wizard will install Windows Embedded CE 6.0 an
waur computer, Click Mext ta continue ar Cancel o exit the
Setup Wizard,

Cancel

< Back

FIGURE 2-18 Platform Builder Setup wizard screen
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Click Next. A product key screen appears, as shown in Figure 2-19.

|‘1!f Windows Embedded CE 6.0 Setup il
Customer Information
Please enter your information,
User Mame:

2rganization:

IQuarta Technologies

Please enter the product key:

= Back I Mext = I Cancel

FIGURE 2-19 Customer Information screen

Enter the product key and click Next. The license agreement screen appears, as shown in
Figure 2-20.

IE‘ Windows Embedded CE 6.0 Setup LI

License Agreement
Please read the following license agreement carefully,

MICROSOFT EVALUATION SOFTWARE LICENSE i’
TERMS

MICROSOFT WINDOWS EMBEDDED CE 6.0 TOOLKIT

These license terms are an agreement between Microsoft Corporation
{or based on where you live, one of its affiliates) and you, Flease read
them. They apply to the evaluation software named above, which

. . . -
inrldas tho Anoratinn cvctom cornononte annlicshla tonle and tha J

" I accept the terms in the License Agreement

% I do nak accept the terms in the License Agreement

< Back Mext = Cancel

FIGURE 2-20 License agreement screen

Read the license agreement. If you agree, select | accept the terms in the license agreement
and click Next. A screen prompting a selection of installation features appears, as shown in
Figure 2-21.
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|“% Windows Embedded CE 6.0 Setup i ﬂ

Setup
Select Browse to change the directory where features are installed,

E-- =) =] Windows Embedded CE 6.0 ) ]
[ E;I CE 6.0 Tools Additional source-level debugging

{must accept Shared Source License
Agreement)

This feature requires OKE on your
hard drive.

Browse |
Diskgsagel < Back | Mext = I Cancel

FIGURE 2-21 Installation directory screen

In addition, choose the Shared Source feature and support for x86 platform, and click Next.
The license agreement about the Shared Source screen appears, as shown in Figure 2-22.

i Windows Embedded CE 6.0 Setup x|
Source License Agreement
Flease read the following source license agreerment carefully,

MICROSOFT WINDOWS EMBEDDED CE 6.0 SHARED SOURCE ﬁl
EVALUATION LICENSE TERMS
("License”)

These license terms are an agreement between you and Microsoft
Corporation® *, If you use the software, you accept this license.
If you do not accept the license, do not use the software.

For evaluation and non-commercial purposes, you may:

=l
T accept the terms in the License Agreement

" I do nok accept the terms in the License Agreement

< Back | Text = Cancel

FIGURE 2-22 Shared Source license agreement screen
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Read the license agreement. If you agree, select | accept the terms in the license agreement
and click Next. A screen appears, as shown in Figure 2-23, indicating that the Setup wizard is
ready to begin the installation.

i':_-!( Windows Embedded CE 6.0 Setup 1 ll
Ready to Install
The Setup Wizard is ready to begin the installation

Click Install to begin the installation. IF wou want ko review or change any of your
installation settings, click Back, Click Cancel to exit the Setup Wizard,

< Back Cancel

FIGURE 2-23 Ready to Install screen

Click Install and wait until the setup completes. After the setup completes, a screen appears
indicating that the installation has finished. Click Finish. The Windows Embedded CE 6.0
toolkit has been installed successfully. Launch the previously installed Visual Studio 2005,
which brings up a selection of environment settings, as shown in Figure 2-24.

hoose Default Environment Settings

*® + Visual Studio 2005

Before you begin using Visual Studio For the First time, you need to specify the type of
development activity you engage in the most, such as Yisual Basic or Yisual C#. Yisual Studio
uses this information ko apply a predefined collection of settings to the development
environment that is designed For your development activity.

‘fou can choose to use a different collection of settings at any time, From the Tools menu,
choose Import and Export Settings and then choose Reset all settings,

Choose your default environment settings:

General Developrment Setkings Deescription:
Platform Builder Development Settings Please select one of the collections of settings
Wisual Basic Developrient Settings From the list,

Wisual C# Development Settings
Wisual C++ Development Settings
Wisual 1# Development Settings
‘Web Development Settings

Stark Wisual Studio I Exit Visual Studio

FIGURE 2-24 Default environment settings selection
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Select Platform Builder Development Settings and click Start Visual Studio. The current
settings will be reset to the default Platform Builder environment settings.

Installing Updates

To ensure that the application developer tools included with Platform Builder are work-

ing properly, it is necessary to install Visual Studio 2005 Service Pack 1. This update can be
downloaded directly from http://msdn2.microsoft.com/en-us/vstudio/bb265237.aspx, or you
can search the list of available updates from the Microsoft Web site. Before you start the
installation process, make sure you have 3 GB of available free space on your hard drive. Be
prepared to wait. The setup process can take a considerably long time.

Double-click the downloaded file VS80sp1-KB926601-X86-ENU.exe to launch the update
process. After a while, a screen appears indicating that extraction is in progress, as shown in
Figure 2-25.

¥580sp1-KB926601-X86-ENU - Extracting f ll

. Please wait while this update is applied. This may take
1 ) several minutes to several hours depending on the
products you have installed.

FIGURE 2-25 Extraction progress

After a while, a Preparing to Install window appears. Wait until the installation process has
successfully transitioned to the next stage. A window appears, as shown in Figure 2-26,
asking you to confirm that you want to install Service Pack 1 for Visual Studio 2005.

Microsoft ¥isual Studio 2005 Professional Edition - ENU Service Pack 1 (KE92Z6601)

Do you want to install Microsoft Visual Studio 2005 Professional Edition - EMU
Service Pack 1 (KBY926601) on Microsoft Visual Studio 2005 FProfessional Edition -
ENU?

Cancel

FIGURE 2-26 Confirmation dialog window

Click OK to continue installation. A license agreement screen appears, as shown in
Figure 2-27.
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Microsoft Yisual Studio 2005 Professional Edition - ENU Service Pack 1 (KB92660 x|

Wiew ELILA for printing |

PLEASE NOTE: Microsoft Corparation (or based on where you live, one of its
affiliates) licenses this supplament to wou. You may use itwith each validly
licensed copy of Microsoft Visual Studio 2005 software (the "software™). You may
notuse the supplement if vou do not hawve a license for the software. The license
terrns for the software apply to youruse of this supplement. Microsoft provides
support services for the supplement as described at

iy sUppart microsoft.com/commonfinternational aspx.

Please read the rights and restrictions described inthe End User License
Agreement (EULA). To acceptthe terms of this EUILA, click "l accept”. To decline
the terms of this ELILA, click "l decline". Befare this software can be installed, the
terns of this ELLA must be acceptad.

| accept | decline

FIGURE 2-27 License agreement

Read the license agreement. If you agree, click | accept. The setup process continues. Wait
for the dialog window indicating that setup has been successfully completed, as shown in
Figure 2-28.

Microsoft Yisual Studio 2005 Professional Edition - ENU Service Pack 1 {(KE926610 x|

Microsoft Visual Studio 2005 Professianal Edition - ENU Service Pack 1
(KB926601) was successfully installed on Microsoft Visual Studio 2005

Professional Edition - EMU.

FIGURE 2-28 Installation completion dialog window

Click OK. The Visual Studio 2005 configuration screen appears. Wait until configuration
completes. Service Pack 1 for Visual Studio 2005 has been installed.

Now it is necessary to install an update for the development tools for Service Pack 1, which
adds a CEDebugX toolkit for multithreaded programming, support for eXDI 2.0 hardware
debugging, and support for Remote Tools Framework, which enables you to create custom-
ized remote toolkits. Service Pack 1 for Platform Builder for CE 6.0 is available from:
www.microsoft.com/downloads/details.aspx?Familyld=BFODCOE3-8575-4860-A8E3-
290ADF242678

Finish working with Visual Studio 2005 and launch the setup process for Service Pack 1 for
Platform Builder for CE 6.0. To launch the installation process, double-click the setup file,
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Windows Embedded CE 6.0 Platform Builder Service Pack 1.msi. After a while, the first Setup
wizard screen appears, as shown in Figure 2-29.

|§ Windows Embedded CE 6.0 Platform Builder Service Pack 1 Setup x|

Welcome to the Windows
Embedded CE 6.0 Platform
Builder Service Pack 1 Setup
Wizard

The Setup Wizard will install Windows Embedded CE 6.0
FlatForm Builder Service Pack 1 on yvour computer. Click Mext
ta continue or Cancel ko exit the Setup Wizard,

Caneel

= Back

FIGURE 2-29 Welcome screen

Click Next. The license agreement screen appears, as shown in Figure 2-30.

IE‘ Windows Embedded CE 6.0 Platform Builder Service Pack 1 Licens: -- x|
License Agreement
Please read the following license agreement carefully,

MICROSOFT SOFTWARE SUPPLEMENTAL iI
LICENSE TERMS

WINDOWS EMBEDDED CE 6.0 PLATFORM
BUILDER SERVICE PACK 1

Wicrosoft Corporation {or based on where you live, one of its affiliates) j

e T P I S T
" I accept the terms in the License Agreement

% I do nak accept the terms in the License Agreement

< Back Mext = Cancel

FIGURE 2-30 License agreement screen

Read the license agreement. If you agree, select | accept the terms in the license agreement
and click Next. A Ready to Install screen appears, as shown in Figure 2-31.
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IE‘ Windows Embedded CE 6.0 Platform Builder Service Pack 1 Setup il

Ready to Install
The Setup Wizard is ready to begin the installation

Click Install to begin the installation, If wou want to review or change any of your
installation settings, click Back, Click Cancel ko exik the wizard.

Caneel

< Back

FIGURE 2-31 Ready to Install screen

Click Install to launch the setup process. A screen appears showing the setup progress. Next,
the following Setup wizard screen appears, as shown in Figure 2-32.

|“% Windows Embedded CE 6.0 Platform Builder Service Pack 1 Setup I ] B
Installing Windows Embedded CE 6.0 Platform
Builder Service Pack 1

Flease wait while the Setup ‘Wizard installs Windows Embedded CE 6.0 Platform
EBuilder Service Pack 1. This may take several minutes,

= Back ext =

FIGURE 2-32 Installation progress

Wiait until setup completes. This may take 10-20 minutes depending on the processor speed.
A screen appears indicating that the installation process has been completed, as shown in

Figure 2-33.
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IE‘ Windows Embedded CE 6.0 Platform Builder Service Pack 1 Setup il

Completed the Windows
Embedded CE 6.0 Platform
Builder Service Pack 1 Setup
Wizard

Click. the Finish button to exit the Setup Wizard,

= Back Cancel

FIGURE 2-33 Installation completion screen

Click Finish. Installation of the Service Pack for Platform Builder for CE 6.0 is now complete.

You must also install the developer toolkit for Windows Embedded CE 6.0 R2. A trial version
is available at www.microsoft.com/downloads/details.aspx?Family|D=f41fc7c1-f0f4-4fd6-
9366-b61e0ab59565&DisplayLang=en.

|§ Windows Embedded CE 6.0 R2 Setup |

Welcome to the Windows
@ Embedded CE 6.0 R2 Setup Wizard

The Setup wWizard will install Windows Embedded CE 6.0 R2 on vour
computer. Click Mext to continue of Cancel o exit the Setup Wizard,

Cancel

FIGURE 2-34 Setup welcome screen
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The installation process is somewhat different if you install from a setup DVD/CD rather than
