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Abstract

Windows®Embedded Automotive @@ based orthe newest generation of embedded operating
systems from Microsofind combininghe awardwinningWindows® Automotive and
Microsoft®Auto platformsp is designed specifically for developing stafehe-art, in-vehicle
infotainment systems. It offers a standardized, indugirgven platform for building
communication, entertainment, and serviemabled locatiorbased solutions. This relseof
Windows Embedded Automotiviacludes a large set of integrated, tested, and flexible
middleware componentand tools in addition tohundreds of componentthat areavailable
with Windows® Embedded CompaciThese componentsiake it possible fowvindows
Embedded Automotiv@cbased systems to scale across a broad rarigeitmmotive makes and
models. By apitalizing on these tools and on the broad Microsoft partner ecosystem, suppliers
can reduce development costs aspeed timeto-market while exteding customer§lifestyles
into the vehicleghat they drive
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OVERVIEW

As an industry, telematics andrirehicle infotainment is evolving. Consumarsreasingly

expect onthe-go access to multimedia content and productivagplications, driving market
opportunities for integrated solutions<Consumersvant vehiclebased systems that let them use
their personal digital devices and formassdthey look for innovative, connected
entertainment, driver assistance, productivignd communication services in the vehicles they
buy.

Windows® Embedded Automotivdeads the automotive infotainment industry lBympowering
manufacturers and suppliets offer vehiclecentered, connected softwarplus-serviceghat
aredesigned to tran®rm the driver and passenger experience. With more tifxyears in the
automotive spaceMicrosoftis invested in helping manufacturers and suppliers meet evolving
customer demandand compete globally. As part of the Windows Embedded portfolio, the
automotive platform offers a broad partner ecosystdimt encompases8.5 million developers
worldwide to provide ongoing support and resources.

Windows Embedded Automotive provides a flexible, robust, jpigitiormance platfornthat
makes it possible fananufacturers and suppliers to create differentiated, markieiven
solutions helping them succeeitt today@ competitive irvehicle technology spacdhis latest
release builds othe Microsoft®awardwinning automotive platforrap Microsoft® Auto and
Windows®Automotivep with new features and functionalityWindows Embedded Automotive
7 is a smart choice for bringing telematissich as navigatio@nd infotainment solutions to
market faster with lower costs.

This white papemtroducesWindows Embedded Autontive 7 and exploresthe manybenefits
that Windows Embedded Automotivepfovides to automakers and tieme suppliers it also
describegnany ofthe LJt I (i Fugidudyfé€xiuresn detail

Thiswhite paper is divided into several sections:

9 Thefirst section,The Business Case for Windows Embedded Automojdiscusseshe
challengeghat automakers and suppliefacein bringing integrated solutions to
market It alsoexplainshow the Windows Embeddedutomotive 7platform canhelp
overcome tlosechallenges by providinidpe foundation for quickly and reliably creating
a broad rangef extensible customizable, and advancedwehicle solutions.

9 The second sectiomeep Dive into Windows Embedded Automotiveprovides a close
look atmany ofthe featuresof Windows Embedded Automotive 7

1 The third sectionDelivering a Windows Embedded AutomotiviBased Solution
describeghe toolsthat areincluded inWindows Embedded Automotivef@r building
innovative solutioswith features that drive sales and build customer loyalty.

1 Finally, thswhite paper includes a summary, linksfurther information, and
appendices that delvéurther into someWindows Embedded Automotiveféatures.It
also includes an extensive glossary that defiheserms andthe acronymshat are
used in thswhite paper.

Note: For the latest information about Microsoft Embedded Automotive 7, visit the folliog web site:
www.windowsembedded.com/auto
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THE BUSINESS CASE FOR WINDOWS EMBEDDED AUTOMOTIVE 7

The market is ripe for a new generationinfvehiclesystemsConsumersare demanding on

the-go access to multimedia content and productivity applicatidhey want irvehicle

infotainment solutions that let them use their existidgyital devices and formats, including

mobile phones, MP3 players, DVDs, and CDs. They want innovative, connected services for
entertainment, driver assistance (such as navigation and emergency calling), productivity (such
as emailweb browsing, and calestaring), and communication (including conferencing and
callingx all seamlessly integrateds if the vehicle ere just another node on the home and

office network.

THE INFOTAINMENT MARKET OPPORTUNITY

There is a healthy market for-irehicle infotainment deices and services. As of 2007, there
were more than 254 million vehicles registered in the United States, according to the National
Highway Traffic AdministratiohThe 2008 annual Gallup survey of Work and Education finds
that American workers report speling an average of/4minutes commuting to and from work

in a typical day, and this does not include time in the car for errands and othef €ipssumers
are looking for ways to make these hours more productive and entertaining; car owners now
expect their vehicles to not only serve as a mode of transportation, but also to provide an
extension of their regular lives.

Handsfree driving legislatin is being adopted in a growing number of countries and U.S. states.
Because of this legislation, original equipment manufacturers (OEMSs) are under significant
pressure to create cosdffective solutions for bringing handeee devices to market, in additn

to a rise in consumer demand for Bluetooth® wireless technology. The European Union is
working to make eCall a mandatory service in all new cars starting in 2010, potentially propelling
European telematics to the forefront and driving the inclusionpefexh and Bluetooth

technology in iavehicle systems.

e ~ ¢KS YINJ] Si -velchlsoutbhsRusly ¢ A Y
KS adz00sada 2% {,b/ LI jnnovations is also %rovyin , and Microssétes

60S 02 SOGSRXGKS LINHY A dzY . b I RR :
© yy ! . greén invehicle sOIidAss alkey responsibility to

consideration show that it is a true differentiator help OEMsbuild environmentdly friendly concepts
forus, addingNB I £ @ £ dzS T2 NJ i KSondheWirdows\Entbedded Automotiveplatform.

VicePresident of U.S. Marketing, Salesd Service

For example, vth Blue&Me(powered by a previous
version, Microsoft Autg)Fiat Auto Group builthe
Ford Motor Company| ©€c0:Drivesolution, whichhelps consumers monitor
their car€behaviorandtherefore becomemore

~Ken Czubay,

v

environmentally considerate.

Infotainmentcapabilities also helpell carsA recent study by the Ford Motor Compatigarly
shows thatcars equipped with For8YNCafully integratedin-vehiclecommunications and
entertainmentsystem command a higher resale value thears without SYNT hestudy

1http://www.bts.qov/publications/nationa\ transportation_statistics/html/table 01 11.html
2 http://www.gallup.com/poll/1720/W ork-Work-Place.aspx#2
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looked at the2008FordFocu® a Focus with SYNC sold for more than(@® averagehan a
Focuswithout SYNE

There isno doubt that theeraof infotainment devicess here. B standardizing on a reliable,
updatable software platformp such advindows Embedded Automotiv&p carmakers can
maximiz sales andteeptheir vehiclesup to date with the latestconsumer and technology
trends.

INTRODUCING WINDOWS EMBEDDED AUTOMOTIVE 7

Windows Embedded Automotive 7 aims to brthg vehicle intal 2 R Idigit@ Efestyle by
deliveringentertainment and communications features that afford the opportunityddve new
revenue through remote serviced/indows Ehbedded Automotive alsolets automakers and
their partnersmovecloser to their customersccurately matchingnobility products and
services to thosevho demand them.

Built on a Solid Foundation ;. Windows Embedded Compact 7

Windows Embedded Automotive 7 iaged orWindows®Embedded Compact 7, the next
generation of the Windows Embedded fam(iWicrosofi®operating systems designed for use in
embedded devices, such as kiosks and handheld devit@sjlows Embedded operating
systems are availablenly to OEM system buildensho

make it available to usean OEMhardware. Windows Embedded Automatie is
Windows Embedded Compact 7 isanponentized based on Windows Embedded
reattime operating system that is the successor to Compact 7, which offers:

Windows®CE With Windows Embedded Compact 7,
hardware manufacturers and developers gje¢
resourceghey reedto bring highperforming devices to
market quickerwith support for multicore CPUalong
with the latestAdvanced RISC Machi@@&RMcbased {1 A rich user experiencen devices.
architecture and tools, including Platform Buildre

9 Toolsto bring devices to market faster.

9 Technologieghat enable immersive device
scenarios.

Microsoft®Visual Studi® development system
Expression Bler® and Silverligi®for Windows Embedded.

What else does Windows Embedded Compact 7 bring?

9 Base operating systenThe core operating system technologies and drivers serve as the
foundation for a wide variety of automotive devices.

1 Connectivty. New networking and transport technologies for connected device
scenarios

1 Multimedia. Multimedia technologies deliver higuality user experience across
multiple media types.

Browser. Updated browser for rich, usdriendly web browsing experience odevices

User experienceSilverlight for Windows Embeddedtiet power of Silvdight running
natively on the device

% http://media.ford.com/article_display.cfm?article_id=32262
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Built on Previous Success

Previously, Microsoft offered two platforms on which carmakers andarer suppliers could
build their infotainment solutions: Microsoft Auto and Windows Automotive.

Microsoft Auto: The Technology R YT .
Microsoft Auto provided an integrated middleveastack -Microsoft Auto

and hardware reference design for a robust starting point. Built on the Win@@isperating
system, Microsoft Autaisedan open architecture thatade it possible for carmakers and tier
one supplierso extendthe functionality withtheir own custom solutionsand to use theiown
tool set to design a custom user interface (Ul).

Windows Automotive: The Tools [ _

For those whepreferredto have complete control over & . Windows Automotive
the implementation ottheir devices, Windows

Automotive providel a stable platform ormwhich to build. Windows Automotive included e
benefits of Windows CEuch as Platform Builder, plus several tools built especially for the
automotive industry. The Automotive User Interface Toolkit (AUBtK)ustomers develop
automotive-specific, custonJls, while theAutomotive System Toolkit (A5drovides tuning and
fast cold boot capabilities. TREST includgtoolsto helpoptimize performance through CPU
management, diagnostics, and error handling. Like Microsoft Autod®Ws Automotive also
featuresa set of common application programming interfaces (ARkE)arefamiliar to
developers the world over.

The Best of Both Worlds: Windows Embedded Automotive

The industry asked for Microsoft Auto and Windows By \ A/ ‘

Automotive in one platform, and Microsoft AS. WlndOWS Embedded
deliveredp 3 dz0O0S aaFdzA f &8 YSNBEAy3 oKEMEL: 5 | yR
technology of Microsoft Auto and Windows Automotive

to provide a complete solution for carmakers and e suppliers.

These tools and technologies rest on a Windows Embe@aedpact 7 base, which adds the
newest in Microsoft technologies, including:
91 Silverlight for Windows Embedded? native code (C++) user interface framework that
lets you dramatically improve the Ul on devices while reducing thettiarel cost to
deliver a diferentiated experience.

9 Microsoft speechengines The speech engines that were developed for the Kia UVO are
now available to all customers. Microsoft continues to support Hpiadty speech
engines, such as those from Nuance, SVOX, and Loquendo.

2 K| (i éndfor Windows Automotive Customers?
For those familiar with Windows Automotive, Windows Embedded Automotive 7 offers many
new features and capabilities, including:
1 Hardware.The development platform is a hardware implementatadrall Windows
EmbeddedAutomotive 7 featureswhich helps tdacilitate rapid prototyping

1 Board Support Packages (BSPs)/Drivé8SPs and drivers are available in the Windows
Embedded Automotive 7 Platform Development Kit (PDK) and through hardware
suppliers.

1 Middleware. A rich set of middleware and services, including a Bluetooth wireless
technology stack, phone modules, and radio and media modules.

A Technical Companion to Windows Embedded Automotive 7 8



1 Application cores The application cores are the most visible part of the software
platform; they are organized and structuresb that programming knowledge and
techniques can be reused.

f Microsoft speech engines and Silverlight for Windows Embedded.

2 KIF0Qa bS¢ FT2NJ aAONRaz27Fd !dzi2 /dzad2YSNEK
Those familiar with Microsoft Auto can enjoy the new tools the Windows Automotive
development environment (the Automotive Adaptation ENAK) brings to Windows Embedded
Automotive 7
1 Next-generation Aitomotive System ToolsThe AST tooksupport the stable

integration of advanced, higberformance systemsTheyinclude improved test

modules and easto-use product engineering guidelines to help simplify the

development process and increase reliability

1 Awider selection of middleware componentsThese includ&indows®
Internet Explore®and Windows Medi@techndogy, required for the development of
an automotive multimedia system

1 Microsoft speech engines and Silverlight for Windows Embedded

The Windows Embedded Automotive 7 Vision

Windows Embedded Automotive 7 is based on a visi@ntich the invehicle experience for
drivers and passengewvgth an industryleading platformthat provides integratedervices for
communication, entertainmentavigation and

information for the mass market Windows Embedded Automotive is

committed to providing:
Enriched in-vehicle experienceThe technolo
T P 9y 1 Integrated features Highquality stateof-the-

In WlndOWS Emb?dded AUtom_Otlve 7 IS art communication, entertainment, and
deSIgned tO pI’OVIde eaa}b'uselnfotalnment Connectivity features at low cost.
experiences for the front and rear sesafacing

. . 1 A robust platform for infotainment Platform
drivers and passengers alikidne platform s

helps reduce risk, shorten tirt®-market, and

provides update capabilitieg® helpensure drive down the overall cost for suppliers and
state-of-the-art supportfor modern consumer automakers.
electronic devices { Rich tmlst Industryleading tools for application

andhumar;machine interfacelMI)
development by engineers and designers.

91 Industry-leading platform Windows Embedded
Automotive 7reducesthe cost and timeto-
market oftelematics and ifotainment solution
developmentwith integrated communication
andentertainmentfeatures. Windows
Embedded Automotive 7 provides a
connectivity platform fomavigationand

trends and technology, boosting customer
satisfaction and loyalty.

1 Connectivity The latest imetworking and
transport technologies.

1 Relevance Upgradable to evolve with consume

information service featuresCustomers can use
the toolsin Windows Embedded Automotive 7 ¢oeate unique solutions thatet
automakers and suppliers set theglvesapart from the competition

1 Integrated @mmunication,entertainment, navigation, and information. The
integrated components iVindows Embedded Automotivehélp automakers and
tier-onesuppliers connect drivers with a wide range of devices, services, and
technolodes such asandsfree Bluetooth phone communication and hifjldelity
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digital entertainment. Tiese technologies are not deliveredsitos separated from
each othe as individuatomponents; rather, they armtegrated to provide a seal@ss
experience for customers. Windovsnbedded Automotive @oes not define or require
a specifioperation concept or HMI. Therefore, tlgfotainment system can match the
look andfeel ofthe autoY | { S NI @neé N Jikak&DlEGmer

1 For the mass markefThe Windows Embedded Automotive 7 platform lets suppliers
reduce design and engineering costs so that they can create devices at a lower per
device cost. Windows Embedded Automotivieelpssuppliers get to market faster
through the use of standardized components and partners. Therefore, automakers can
bring features that were once found only in luxury vehicles to consumers of any vehicle
across all model lines

Feature Highlights

Table 1shows highlightef Windows Embedded Automotive Mote that acronyms and
unfamiliar terms are defined in th€élossary

Table 1. Highlights of Windows Embedded Automotive 7

Environment

Benefits of Windows Embedded Automotive 7

As a worldeading developer of operating systesuftware, the choice of Microsoft for a robust
and reliabé operating system is cleaver 80 percent of information technology resourcesaon
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typical manufacturinglant floor run on Microsoft platforms and technologiegichrepresent
some ofthe mostmissioncritical elements o&nIT infrastructure Microsoft has many years of
experience in the consumer electronics and services sector and is ideally suited for providing
standardinterior vehicleinterfaces so that drivers can use their own portableides.By

providing standard interfaces (or APIglcrosoft can save automakers and suppliers the time it
takes to develop basic functions, leaving themefto customize their products. Some of the

benefits of using standard Microsoft interfaces are shawFigure 1.

Other Platforms

SS HMI layer

$$ Device $$ Data
Management | Connectivity

$S Connection
$$ Phone Manager

Operating System

$S Speech

$$ Media

Hardware Platform

Windows Embedded Automotive

Dev Tools | Design Tools

HMI Layer

Device Data

Speech  \janagement Connectivity

Media/ Connection
Radio Phone Manager

Windows Embedded Compact 7

Hardware Platform

Highly Reliable and Robust
ROBUSTNESS Narrower Test Environment Robustness of the operating system and
Low because these are developed to suit one middleware is comparatively high because it is
AND RELIABILITY vehicle manufacturer’s needs implemented and tested across multiple
customers and device types
satliba bl kz:pgzztsts low by leveraging reusable
SOLUTION COST .Comparatlvc.ely very hlgh because of large OEM combonents and 1s usad v the market today In
investment in developing these from scratch high volumes
Less Time for Innovation High Rate of Innovation
‘ RATE OF Possibility of innovation is there, but there is Vehicle manufacturers can now focus valuable
INNOVATION development cost in addition to the basic time and resources on functional innovations
infrastructure cost rather than on basic commodity functions
HARDWARE Low Reusability Highly Reusable Components
TW, Hardware and software are designed and A standardized abstraction layer between
AND SOF ARE developed for a particular application, so the hardwgre and_ software_ development can be used
REUSE opportunity to reuse is very limited on a wide variety of unique systems
Single-Purpose Solutions Highly Flexible
HEIAIIRNR @V DI OEM-specific platforms are typically distinctly Hexibllitylaliows dufoimakelS 10 afdiancirerove
| g » features according to vehicle needs and achieve
] [\ iV:\ (o]} different from each other by nature, while differentiation through innovative features and
flexibility depends on the platform design user-experience enhancements

Figure 1. Benefits of Windows Embedded Automotive 7

According to the 20BBest Global Brands List by Interbrand, Microsoft is the thiirdngest

brand worldwide with a brand value of over@billion US dollars® This is a unique asset that

no other player in the automotive supplier environment is able to offer.

Benefits for Carmakers
With accelerating product development cycles and increasing pressure on developosésit

design flexibility i€rucialto stayng ahead of the competition with device compatibilitpdates

and features thatet drivers to stay connected. Windows Embedded Automasvan
investment in a higiperformance, extensible platfornOEMscan uséNindows Embedded

4 http://lwww.interbrand.com/best_global_brands.aspx
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Automotiveto seamlesslyntegrate consumer electronics devices and services into vehicles,
with a short developmentime, and while maintaining competitive price points.

Benefits for Suppliers

Standardizing development on one platform maximizes supplier capability to meet a broad
range of OEM requirements across multiple geographies. Windows Embedded Automotive
provides a scalable platform with layered software architecture and standardized interfaces that
maximize code reuse gbat suppliers can focus on innovation. In additipowerful
developmenttools provide flexibility with a wide variety of supported thipdrty components.

Benefits for Consumers

Escalating consumer demand for sophisticated vehicle entertainment and communication
systems does not have to be at odds wfffiordable vehicle pricing. iwehicle solutions
developed on the Windows Embedded Automotive platform offer integrated feature ket
consumers connected with familiar content, while making it easier to keep vehigtited and
compatible with the léest consumer devices and-uehicle services.

MICROSOFT : THE RIGHT PARTNERFOR Y OU

When you us&Vindows Embedded Automotive You gain theadvantagsthat come with
working withMicrosoft, a known, stable compatlyat hasa long history of customer
commiment.

1 Microsoft is committed to understanding and (- ' _ _ -
serving consumerst work, at home, and on Key reasons why Microsoft is the right
the go. Microsoft products and séces reach partner for you:
more than 4_20 million households_,, _dellverlng T e A s et safmEe
digital experiences to more thaabillion platforms.

consumers every month.
9 We apply our software assets for lower projet

1 Microsoft is committed to planned innovation implementation risk and faster timeo-
that evolves predictablyinnovation that is market.
compelling today and remains compelling
tomorrow. Planned innovations eliminate the
riskthatisl 38 2 OA I G SR -ahdk 0 K
NB LI I OS¢ .Thosé SltWativéBZaﬁi § 5 1 We use worleclass partners and technology
seem worthy today, butinlessthey are ceqters to conduct efficient and professional
financially supportedthey maynot be there projects.
tomorrow, leaving the responsibilityfor ongoing '
maintenance, support, and technical evolutitmothers

9 We employ a collaborative approach to
achievesolution fit and knowledge transfer.

Partnering with Microsoft alsmakes the best use oélevant Microsoft assets, as shown in
Hgure2.
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Platforms and Tools Consumer Products

Microsoft’ ~
Expression Blend 3 Microsoft: | £7 Windows 7
— 7 Advertising
w Silverlight QD Windows Phone
O Visual Studio 2010 bl ng @ XBOX 360
57 Windows Azure ‘,
£7Windows Embedded msn-. HD

Figure 2. Microsoft assets

WINDOWS EMBEDDED AUTOMOTIVE 7 DEVELOPMENT ECOSYSTEM

Both Microsoft and customers are working toward a common gatveloping higkguality in-
vehicleinfotainment devices in the shortest time possilaled in innovative ways. TAWindows
Embedded Automotive development ecosystenwhichincludes Microsoft engineering and
the PartnerSolutionsTeam(PST,)providessupport options tahelp ensure thatthis goal is
reached.

Microsoft Engineering

The headquarterbased engineering team develops the platfothe applicationsthe

middleware the online servicesandthe tools that makeup the Windows Embedded

Automotive 7 system. Locateddy (G KS ySg aG{GdzRA2a 2Sadé¢ OF YLdza Ay
engineering team is cbousedwith the Windows EmbeddeCompact, Zune®, and

Windows®phone engineering teants engineers of theeomponentshat areprovided with

Windows Embedded Automotive This proximitylets the teamscollaborat closelyp Shgineers

stay well connected to the communication and entertainment treadd keep Windows

Embedded Awmotive 7at the leading edge of innovation

Partner Solutions Team

In addition tothe standard product suppothat Microsoftoffersin several payment models,
Windows Embedded Automotivealso provides a@ss to a highly skillegam:the Partner
SolutionsTeam(PST)

The FST optiongives customers the opportunity to secuiindows Embedded Automotige

managed engineering resourctmt arededicated tothe success of their projectShese

resources will work on any tasthat the customes and Microsoft agree are appropriate,

particularly focusing on project elemerttsat are technically complex andfficult to

implement.The ultimate objective of the® Sy 3IAYySSNBE A& (2 [400St SNF S
market and to make surthat the prgect satisfies all of the necessary requirements.

Extensive Partner Ecosystem

TheWindows Embedded Automotiygartnerecosystem connectdlicrosoft, tierone suppliers,
and otherindustrypartners in a thriving community of Microsoftgtform expertise.tlis a
meansto identify partners of every type, all around the woidahdat every phase of the
development cyclehelpingautomakers and suppliefsid and supportheir next customerThe
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partner ecosystentan helpautomakers and supplietingtheir productsto market faster,
drive down overall cost, and gain competitive advantage in the marketplace

TheWindows Embedded Automotiygartner ecosystem provides simjifl discovery of

qualified independent software vendors, system integratarsd hardware vendors. Providing
technical training and support for this growing partner community is also at the forefront of the
expandingWindows Embedded Automotiygartner pragram.(See Figur8.)

Independent Software Vendor

Tier-One Supplier/Device Maker

- » = Provides middl