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Why Windows Embedded

Today, the Windows Embedded family of operating systems includes
Windows CE and Windows X Embedded. Windows CE 15 bullt from
the ground up for smezli-footprint devices, while Windows XP
Embedded is 3 compoenentized version of the Windows operating
system.
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Microsoft's mission in this thriving embedded market 15 to deliver
adaptable and scalable platforms for 32-bit, connected devices that
enable rich apphcations and services. To this end, 3 dedicated group
with strong axecutive sponsorship was lormed at Microsoelt to
support the research and developrent of the Windows Embedded
family of products as well as the internal and external customers who
use them, The strategy of the Embedded Devices Group {EDG) has
been Lo dellver the best software building blocks and tools to enable
those rich devices and device expenences; Invest in selected, go-to-
market solutions such as the Pocket PC and Windows CE for
Autometive; and enable users to take advantage of rich apptications
and services,

Microsoft officlally entered the embedded marketplace in November
of 1996 with the release of Windows CE 1.0, Windows CE was
designed fram the ground up to provide embedded developers with
the ability to extend the sophisticated sofyware envirenment af
tadays personal computer into the embedded wortd, according to
Craig Muadie, then Senor VP of the Consumer Platforms Division at
Microsoft, Windows CE originally was developed for anginal
equipment ranufacturers {QEMs) bullding small, resource
constralned —primarlly handheld and Personal [nformation Manager
{PiM) devices. Windows CE saw significant improvéments with
subsequent versions of the operating system, includeng 3 simplified,
wizard -based operating system configuration, export software
development luts (SDKs) to enable apphication development,
multimedia support with version 2.12, and enhanced Internet
capabllities and support for hard real time with Windows CE 3.0. Now
in its fourth generatinn, Windows CE offers a time-tested and
sophisticated feature set consisting of the tatest technologies for
davelopers that create smart-mobile and small-footprint devices.

After the release of Windows CE, Microsaft quickly discovered that
many embedded developers were building a wide range of non-PC
devices that were nelther small nor resource constrained and cowld
benehit from a PC-based architecture, an enhanced set of features,
richer functionatity and greater scalabiity than what Windows CE
could provide at the time. {n 1999, to complimeat its embedded
offerings, Microsoft delivered Windows NT Embedded to the market,
thereby providing embedded developers with greater thoice and
flexibility as well as access to the rich Windows feature set, For
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example, customers used Windows NT Embedded to build
manufacturing, telecommunications, and multimedia devices. [n
2001, Microsoft released Windows XP Embedded, Lhe successor to
Windows NT Embedded, which grovides a waaith of new faatures
created for the malnstream operating system, and Is avallable for the
embedded marketplace in componentized form. Between Windows
CE and Windows X Embedded, Windows Embedded operating
systems are now servicing a wide variety of embedded devices—
ranging from small, handheid PIM devices to larpe industrisl
automation machings —all with highly customized device designs,
requiring a flexible platform, easy-to-use development tools, and
access to the latest natworking, communications, and muitimedia
technologies.

Together, the products that cornprise the Windows Embedded Family
provide embedded developers with the flaxibidity to select the
platform that s right for their embedded projects. Windows
Embedded operating systems enable greater develaper produclivity
through streamhned development tools a5 well as faster time-to-
market for original equipment manufacturers and embedded
developers seeking to address the demand for specialized and
embedded devices.

Products

Windows CE

In develaping Windows CE, the development team focused on four
key areas: the flest was praviding scalable wireless technolagies to
flexibly connect mobile devices; the second was praviding reliable,
core aperating system services for demanding real-time designs; the
third was enabling rich personalized experiences that span devices,
PCs, Servers and Web Services; and the fourth was dellvering a rich,
easy-to-use, end-to-end tool set. Based on these design goals,
windows CE has been optimized for the next generation of smart,
connected devices requiring rich networking, hard real time, smailer
foatprints, as well 3s rich multimedia and Web browsing.

The enhanced end-to-end tools included with Windows CE ensure
that you can rapidly buikd smart designs runaing rich applications on
the latest hardware. Windows CE also includes emulatian technology
to enable developers to do their development and testing using a
Windows 2000 or Windows XP Professianal workstation without
additional hardware investment.

Windows CE has been optimized for mobie devices such as personal
digital assistants {PDAs), Smart Phones, Web pads as well as set-top
boxes and residential gateways, among others. Devices such as
these, bullt on Windows CE, enable users to remately authenticate,
autheorize, admenister, and update new applications and operating
system services. With broad wirgiess support for persanal area
networks (PANs), local area networks (LANs}, and wide area
networks (WANs)—including 8luetooth and 8¢2.11-—an embedded
device can stay connected anywhere, anytime. In additlon, data
produced, consumed, stored and transmitted by these devices stays
secure with either jocal or network security,

windows CE alsp offers reliable core operating system services to
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suppart the most demanding reat-time embedded designs across a
breadth of devices. For example, embedded developers can now
enable low -latency, bounded, deterministic systemn performance with
hard real-time operating system (RTOS} kernel support. The
windows CE platforms real-time performance has been validated in &
variety of factory-floor imptementations.

with support for the .NET Compact Feamework, Extensible Markup
Language (XML), Simple Dbject Access Protocol {(SOAP), Passport
and Instant Messaging, Windows CE enables developers to eas:ly
create rich perscnalized experiences that span devices, PCs, Servers
and Web Services, This support, combined with the rich multimedta
and Web browsing capabihties in Windows CE, results in smart NET-
enabied devices,

Windows XP Embedded

In developing Windows XP Embedded, the deveiopment team
focused on three key araas: the first was componentizing the latest
windows technologies so that embedded developers could have easy
access 1o the richest feature set possible; the second was
incorporating the latest embedded -enabling capabilitles into Windows
%P Embedded; and the third was delivering & powerful new set of
end-to-end development tools to enable a more efficient and
streamlined development process.

8y compenentizing Windows XP Professional, Windows XP Embedded
enablas developers to utihize the Iatest technelogles that the
Windows platform has to offer while at the same time achieving a
reduced footprint. Buildlng wpon a proven code base aad offering
gver 10,000 operating system feature and service companeants,
windows XP Embedded offers a broad range of new and enhanced
capabliities. The benefits of these features include ingustry-leading
reliabinty, security, and performance. Additionally, Windows Xp
Embedded includes the Jatest muitimedia and Web browsi

windows XP Embedded also includes embedded -specific funchionality
that enables developers to easily address the unique requirements of
the embedded marketplace. Embedded devices demand flexibility
with regard to the hardware companents that are used, the tevel of
functionality the device pffers and tha usage scenarios that are
enabled. Window XP Embadded incorporates the latest embedded -
enabling capabilities such as headless support, suppott far Enhanced
write Filter and El Torite C0, the Power Management Control Library,
along with flexible boot and storage ophions.

Application Development

Developers writing applications targeted at a device running one of
the Windows Embedded operating systems have a chaice of toals.
Applications for Windows CE may be developed using Platform
Bullder 4.0, or eMbedded Visual C++ 4.0

+ Platform Bullder can be used to develop Wind2 appiications
and DLLs [which can expose functions, resources, or be & device
driver) gr to ncorporate applications developed using eMbedded
visual C++ 4.0 Into 8 device image. PMatform Bulder 2lso
pravides the atility to generate custom Software Development
ks (SDKs) which Install into eMbedded Visual C++ providing
apphcation devetopers the ability to target 2 custom device.
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« eMbedded Visual C++ 4.0 ¢an be used to develop Win32
apphications and DLLS, and can also be used to develop
applications based on the Microsoft Foundation Classes (MFC},
or Active Tempiate Librarles (ATL).

Smart Device Extensions for Visual Studic .NET 15 a set of
enhancemeants that extend Visual Studio .NET, enabling davelopers
to develop, debug, and deploy applications for dewices running

the .NET Compact Framework, For additional information about

the .NET Compact Framework and the Smart Device Extensions visit:
nitp:/fwww.qotdptnet.com/team/netct/.

applications for Windows XP Embedded may be developed uslng any
toolset that allows targeting a windows XP Professional system,
including tools such as visuval Studlo .NET, Visual C++, and Visual
Basic. Applications may use the full Win32 application programming
interface {AP1) and additional services such as Companent Object
Model {COM}, assumling that these capabilities are wcluded In the
specific Windows XP Embedded run-tbme image. Alse, an application
may use all of the additionat technologies supported by Windows XP
Professional, Including COM+, DirectX, and .NET technologles.

Customers

The Windows Embedded family of operating systems provide
developers with the building blocks to create a wide variety of
embedded devices, for example. Industrial controf systems, mobile
and handheld devices, set-top boxes, retall point of sale devices, and
thin chents, Developers can choose only those components of the
aperating systern needed to satisfy device design requirements.

Windows Embedded customars can be categonzed within two
groups: ariginal equipment manufacturers {OEMs) and thair partners
who customize an operating system to meet speciflc design needs,
and groups within Microsoft that are buitding speclfic device
platforms, $uch as Pocket PC.

windows Embedded operating systems are aptimlzed for use by GEM
customers who are bullding Windows Powered devices. Each
aperating system provides the tools developers need to create hghly
custamized platforms for embedded devices. The Windows
Embedded famliy of products are designed for OEMs buildlng deadd
only the necessary features and technologles regqwired by @ gesign
specification. The highly modular nature af the Windaws Embedded
family of products offers external customers the ahility te not anly
Innovate and differenbiate through hardware but with the platferm
and agplicstions as welk. [n other words, these aperaling Systems
serve as the glue with which OEMs can build customized embadded
devices. An OEM has the flexibllity to chovse the aperating system
that pest serves L5 device design needs, [f an CEM s creating 2
client device, the embed ed developer can choose detween Windows
CE or Windows XP Embedded, depending on the functionality and
hardware requirements of the device.

Other divisions of Microsoft provide complete platforms to the
embadded market by combining a modified Windows Embedded
operating system with speaifically designed applications which have
been optimized for thelr particular device category or vertical
Industry need. One such division Is the Pocket PC group, which

http://msdn.microsoft. com‘erbedded/getstart/choose/whywinemb/default.aspx 18/08/2004
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makes & complete platform, the Pocket PC, optimized for Personal
Information Manager [P14) hendheld devices. DEMS such #s Compaq
and Mewlett Packard then take the Pocket PC platform as s, and
differentiate on hardware capabilities, form factor design, and
applcations before taking thesr devices to market, The Windows CE
tor Automuotive team is another example. ‘This team works with
makers of in-dashboard electronics gquipment and dellvers their
windows CE for Automotive platform to these companies who are
then able to ¢ifferentiate in a number of ways before reselling to car
manufacturers, The operating system for Windows Powered Smast
Displavs portable display panels that let you access the data and
apphcatlons on your home compuler using a secure wiretess
connection and a wide range of input methodologles —runs on the
windows CE platform as well,

Benefits of Partnering with Microsoft

The Microsoft Windows Embedded piatform —consisting of Windows
AP Embedded and Windaws CE-provides the best set of technology,
tools, and resources ta get your device to market faster. Regardless
of which operating system you ultimately choose, using etther
software platferm in the Windows Embedded family pravides
important benefits for vour business, including:

Access to the world's leading technolagy portfolio

» Windows Embedded operating system platforms provide a
comprehensive and scalable set of gperating system
technologies. These rich technalogies are delivered as 3 set of
professionally tested components, which allow you to flexibly
huilé reducad-footprint designs that incerporate your choice of
Windows -based features and services. Microsoft has a proven
track record in the operating system space and It is this work
that is at the core of what Microsoft does, whether it 15 for the
desktop, for servers, or for embedded devices. Microsoft
pperating system technology has been deployed 1a the broadest
and most demanding environments, and is at the forefront of
peoviding the most solid fouandation for development of the next
generation of 32 -t devices,

& Industry -leading features are combined with 2 highly productive
set of end-to-end operating system and application develgpment
taols to enable rapld development. Both the Windows CE and
windows XP Embedded development tocls allow ragid
prototyping and devite bring-up with complete, integrates
development environments {IDEs), The software platforms also
enable developers to take advantage of ingustry-standard
application development tools such 2s Vigual Studio .NET and
eMbedded Visval C++ 4.0, to more efficiently develop both
managed and native code.

» Each Windaws Embedded operating system provides suppart for
2 broad range of hardware and saftware. For example, Windows
%P Embedded, based on the same binary code as Windows xp
professional, supports all Windows XP profassional device dnvers
and has an extensibie model that enables even broader support
for additional third -party device drivers, Windows XP Embedded
supports any Win32 apptication that runs on windows Xf
Professional, with no porting required. Windows CE supports a
subset of the Win32 AFls, enabling apphcation developers to use
their knowledge af Win32 to easlly create or port applications
using familiar tools. Windows CE supports four processor
families—ARM, MIPS, x86, and SHO;and pravides supoort for
multiple Board Support Packages (BSPs) for each type of
processer,
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Unparalleled business value and agility

» Windows Embedded operating system platforms enable faster

time -to-market. A comprehensive set of componentized features
combined with productive tools enables greater efficlency and
reduces project durabion. These complete platforms also enable
you to maximize innovation by giving you the freedom to focus
on value-add apsllcations and services, enabling you to quickly
release differentlated products and stay & generation ahead.

Windows Embedded operating system platforms enable Jower
cost -to-market. These comprehensive platforms enable you to
tower the cost of entry Into targeted markets by decreasing the
duration {and overall cost) of a project, especially in terms of
the time reguired for custom development and the need to
Iicense third -party Intellectusl Property.

Windows Embedded also provides a proven and flexible business
model that Is based on shared success. Windows Embedded
licensing 15 structured to provide fow up -front tnvestment so that
the vast majority of your expenditure happens after your device
I shipping and Is successful, The Windows Embedded business
model also ensures that you maintain access to, and distribution
of, your Intellectual Property. Windows Embedded source
programs provide additionz) develepment flexiblirty by enabling
nereased customer and developer community access to
Microsoft source code while preserving the intellectust propercy
protectians essentiat For a2 healthy software business ecosystem.
Microsoft also enabies great choice by previding the flexibility te
work with Microsoft and cur embedded operating systems in the
ways that are maost appropriate to your needs, Partnering
oppoertumties range from utlizing our basic infrastructure
technologles; to utilizing our toolkits and embedded operating
system platforms to build your complete custormized solutien; to
licensing one of our complete go-to-market solutions, Microsoft
15 committed to providing the flexibibty to enabla you to use our
technotogies In the way that best suits your ngeds.

Commitment and support that will sustain your long-
term market leadership

« Windows Embedded operating system platforms are backed by

ndustry-leading research and a dedicated development
organtzation that is committed to your SuCCess. Windows
Embedded technalagy [s professionally maintained and offers a
lang-term, {lexible support roadmap that ensbles you to recelve
the type of support that is best sulted to your needs

windows Embedded provides a long-tarm inngvation readmap.
Through tlose customer <ollaboration and investment in the
rechnology that our customers care about, Windows Embedded
provides a predictable product roadmap that enables you to
mare efficlantly manage your product lifecycles and accelerate
the ongoing delivery of compelting products.

Windows Embedded enjoys » large and dynamic partner base. A
warldwide network of over 1,800 partners in 55 countries
prowides you with an ecosystem of resources that can offer
value-added solutions and assist you in more quickly bringing
your rated sources.

The quiding prnciple of the embedded business model ar Micrasoft is
simple when aur embedded customers ara successful, were
successful. The tools available to make this happen are plentiful —
from fult physical or downigadable evaluation versions of our
embedded products, to Shared Source, to an extensive pariner
network and a thriving community ecosystem —Microsoft 15
committed to eNSURINg your Success by providing the software
building blocks you need and a wide range of tools to enable you to
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deliver successful devites in tadays challenging markets.

Customer Evidence

Microsoft Is fully committed to dehvering the embedded oper ting
systam platforms required by originat equipment manufacturers
{OEMs) cresting the next genaration of embedded devices. Already
with years of rasearch into the neads of these customers, HM:crasoft
continues ta invest research and development resources to meet the

demands of the embedded marketplace.

Customers delivering devices built on these Windows Embedded
operating systems Include such OEMs as:

» ABB Robotics

* ActivelLane » Motorels, Inc.

e Bally Gaming and Systems * :::::ggr:ductnr

¢ Beckhoff » MNCR Corporation

* Casiv Computer Co., Ltd « MEC Corpbration

« Campaq Computer Cor.paratlon « HNortel Networks

o Cyberbank Carperation e Panasonic

» Cell Computer Carporation « Philps

¢ Fujitsu Limited s Samsung Electronics
+ Fujltsu -Siemens Computers . Siemsns AG

& Hewlett-Packard Company « Symbel Technologies
o Hitachi, Ltd, o Thomson

= leeBox, LLC » Toshiba Corporation
o« 12 o ViewSonic Corporation
¢ Impactra Co., Ltd s Wincor Nixdorf

# Intermec Technologies

Carporation

wyse Technologles,
In¢

» Komatsu Ltd,

Because of the breadth of chaice offered by the Windows Embedded
family, these and other customers have been able to match their
device and appilance needs with the right Windows Embedded
aperating system. Hitachi, Ltd., for example, evaluated Windows CE
alongside other ambedded operating systems before bulding ane of
the world's first personal digital assistants (FDAs) with wireless
communications Tor high andwidth conaactivity. Hitachi chose to
base its new device on Windows CE because of mabile features,
inclyding the latest wireless connectivity, such as 802,11 and
Bluetooth, as well as secunty supgort, interoperabiiity with MET-
enabled applications, and an integrated development toal set. The
pawerful development tools and Integrated functionatity 1n Windows
CE anabled Hitach: to bwild a prototype of Its new broadband PDA in
just slx months

To meet damands for simpler, more flexible devices that offer
greater ease of management and connéctivity to enterprise systems,
Wincor Nixdord adapted the Windows XP Embedded operating system
for It aext generation of BEETLE POS praducts. Wincor Nixdorf 1s 2
leading provider of solutions for compantes that use point-of -sale
{POS) systems, such as retail businesses. The wide selection of
connectivity Teatures available with Windows XP Embedded allowed
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Each of thesa DEMs had operating system needs dictated by the
dewice design and market requirements. In the case of Hitachis small
pDA, Windows CE atlowed for a small footprint along with the latest
wireless technologies. Wincor Nixdorf wanteth a PC -ilke architecture
that wauld easlly Integrate with back-end systems. Additionaily, the
design of the retall peint of sate device was nol a5 resource
constralned as many small, mobtle devices, so Windows XP
Embedded was the nght chotce for the BEETLE POS, In each case,
the Windows Embedded farmily of operating systems offered these
companies the flexibility Lo choose the operating system that best
met thase requirements.

Canclusion

Microsoft has demonstrated and continues to make o strong
commitment to the embedded market. With the Windows Embedded
family, Microsoft provides embedded developers and QEMs the
flextbility to choose between two embedded operating systems that
are dasigned for different types of embedded designs. While each
operating sys em Is optimized to meet particular devices
requirements and platform needs, pactnenng with the Windows
Embedded famliy offars benefits that Include: a proven track record,
powerful end-ta-end development environment, reaj-time sugport, a
vibrant ecosystem of partners, a thriving developer community, and
the strength of the Windows Powered brand,

For More Information

For additional information about the features and benefits of the
£mbedded family of preducts, visit Windows Embedded home page
at http://msdn.migrosoft. com/embedded/default. aspx.

for additional technlca! documentation, vist Embedded Operating

Systern Development an M5DHN (htty-/frnsdn. micrasoft.com ). There
you will find technical articles, and the product documentation for

windows CE and Windows XP Empedded. The online documentation
and context-sansitive Help provide comprehensive background

information and instrucuons for using each of these products.

1f you would like to evaluate windows CE or Windows XP Embeddad,
downlpad ar order the Windows Embedded Evaluation Kit.
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