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Operating System — Windows Embedded Compact

Software Development

13 TEXAS
INSTRUMENTS




MPC Data

 Embedded Systems Software Engineering Company
— Platform & Application Development
— Systems Integration
— Products & Training

« World Class, Quality Driven Design Approach
— Established Software Development Process
— 1SO 9001:2008 Certified, ISO 13485 on the way

— Solutions in consumer electronics thru to medical, safety &
mission critical systems

« Offices in UK, and Redmond, USA
— 50+ engineers
— Worldwide Customer Base
— Tier 1 and Mass Market OEMs & ODMs Client Base

— Strong Silicon Vendor Partnerships specialising in BSPs for
SoC
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MPC Data

« Key markets
— Industrial Automation

— Medical

— Automotive

— Mobile & Consumer Devices By \Vindows"
_ Reta” A ~» Embedded

Gold Partner

— Security & Access Control
— Digital Media/Broadcast

* 4 Business Units
— Windows Embedded
— Embedded Linux
— Embedded Solutions
— Products and Training ONX SOFTWARE SYSTEMS
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System Development

What Is HMI?
— How a user interacts with the system

How Should The System Be Presented?
— Complex HMI requires a complex embedded system

Considerations

— Hardware

— Operating System
— Software / Ul

All need to work together
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Identify Your Hardware Platform

Processor Power and Performance

What peripherals

Connectivity

Running Costs / Efficiency / Power Consumption

Cost
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Beagleboard-xM

“Laptop-like” performance

L

@3730 processor
(AM37x-
compatibile)

= 1GHz superscaler
ARM® Cortex™-A8

= More than 2,000
Dhrystone MIPS

= Up to 20 Million
polygons per sec
graphics

= 512KB L2 Cache

= HD video capable
C64x+™ DSP core

POP Memory

- 512MB LPDDR
RAM
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» Desktop-style USB peripherals
and embedded style expansion

(LCD Expansion \

~= |2C, I2S, SPI,
MMC/SD Expansion

“» DVI-D

= Camera Header

= S-Video

= JTAG

= 4-port USB 2.0 Hub

\- Stereo Out

" Stereo In

~= 10/100 Ethernet
= USB 2.0 HS OTG

Alternate Power
= RS-232 Serial
microSD Slot /
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Beagleboard-xM

Community Board

Low Cost ($150)

Not intended for products
Excellent for evaluation

Full details at www.beagleboard.org

BSP download at support.mpcdata.com/ti
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Decide On Your Operating System

» Features

« Hardware Support
* Tools

* Development Times
« Support

 Runtime Costs
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Windows Embedded Family

User
Scenarios

Setup

Application

Processor
Support

Compact

Embedded O/S platform for
smaller footprint, portable
devices

Windows Embedded CE
Platform Builder toolkit

OEM integrates application
and OS into devices

X86, ARM, MIPS architecture

Standard

Embedded O/S for devices
requiring PC-class
performance & network
capabilities

Windows Embedded Studio
Target Designer

OEM integrates application
and OS into devices

X86 architecture

Enterprise

Embedded Enterprise
Solutions for fixed-function
or dedicated embedded

systems.

Installation CD

Existent or customized Win
32 applications

X86 architecture
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Why Windows Embedded Compact

32-bit real-time capable,
Win32 compliant

Modular and scalable

Portable to all the industry-leading hardware architectures

Shared source available
Tool chain
Feature set and middleware components

Attractive pricing

13 TEXAS
INSTRUMENTS




Windows Embedded Compact 7

Operating System and Developer Tools

Microsoft’s Next Generation Embedded Operating System
— Microsoft Hard Real-time OS for ‘connected’, battery powered and handheld devices
— Connected Experience, Rich User Experiences, Highly Reliable Platform

Streamlined developer experience with Visual Studio integration
— Visual Studio 2008 IDE with Platform Builder and Expression Blend 3 tools
— Simplify delivery of feature updates with integrated Windows Embedded Developer Update
— Updated setup experience with minimal user intervention

Take advantage of the latest HW innovations
— Support for latest ARM v7 architectures (including ARM Cortex A8 and A9)
— Increased graphics performance with Open GL ES 2.0
— Higher performance with multicore architecture and support for SMP

Increased reliability, higher performance
— Increased networking performance with latest Windows 7 networking technologies
— Reliable wireless connectivity and WiFi support
— Bluetooth support (2.1) with connectivity to latest devices
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Windows Embedded Compact 7

Connectivity and Interaction

« Connect and consume rich media
— Simplify media management with new Media Library
— Richer media streaming with updated MPEG-4 and HD support
— Flexible plug-in architecture to support third-party content

« Seamless connection to Microsoft Windows 7 Devices
— Simplify device management with integrated Windows Device Stage
— Synchronize data and media with support for MTP

« Connect to Office and personal information
— Updated MS Office viewers ( Word, Powerpoint, Excel )
— Updated AirSync and Microsoft Exchange support
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Windows Embedded Compact 7

The User Experience

« Extensible rich Ul framework
— Rich, intuitive device user interfaces with Silverlight for Windows Embedded
— A seamless designer experience with Microsoft Expression Blend 3

— Rapidly extend and customize device Ul with tighter integration of XAML
code generators

 Rich desktop browsing
— Updated Internet Explorer browsing engine with support for latest standards
— Support for tabs, panning, and zooming
— Access to rich multimedia content with support for Adobe Flash 10.1

« Immersive experiences with natural touch input
— Build highly interactive devices with support for touch input
— Multi-touch integrated with browser for mobile device experiences
— Extend the power of the device with support for custom gestures
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Board Support Packages

Board Level (Hardware) specific code

1 — 1 mapping between a hardware platform and a BSP

Required to build an operating system image for a hardware platform

BSP development is the most challenging component in an embedded
project

Allows the Software Developer to exploit the SoC peripheral set and
the Board’s peripherals with high quality device drivers and tested for
data throughput.
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Board Support Package Contents

Bootloader - Initializes hardware and launches the operating system

OAL — Hardware specific routines supporting OS kernel for interrupt
handling, memory mapping etc

Drivers for custom hardware devices not already supported by Platform
Builder

Configuration files
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Beagleboard BSP

Production Ready Windows Embedded CE 6.0 R3 BSP
— Update to Windows Embedded Compact 7 on Release

Includes Support

Royalty Free

MPC Data has Production Ready BSPs for:
— BeagleBoard

— BeagleBoard-xM

— OMAPL/Sitara EVMs

— HawkBoard

— DM355/DM365/DM368

Visit support.mpcdata.com/ii for binary evaluation and roadmap details
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Platform Builder

=R N NN R

Catalog tems View

= Fitter +| |4 | <Search>
[=-@) BeagleBoard xM_BYOES L
3 Bsp -
£3 Core 05 B
53 Windows Embedded Compact L
3 Applications - End User nee
s REM

[Acti

+-[] CAB File Installer based on Config .
i [] CABFilelnstaller/Uninstaller e

set

{23 Remote Desktop Connection
1] Terminal Emulator REM

[ Windows Messenger set

£ Wordpad
3 Applications and Senvices Developme REM
{3 Communication Services and Networ| set
[ Core OS Services

£3 Device Drivers REM
[ Device Management REM
{3 File Systems and Data Store REM,
3 Fonts
{3 Graphics and Multimedia Technologi REM
£ International ;:;
L4 Intemet Client Services Fevnn
£ Security
3 Shell and User Interface —
L4 Windows Embedded Compact Error f
{3 Third Party e
- BSP

BEAGLEBOARD xh: ARMVT REM
-[]] BEAGLEBOARD: ARMVY REM

Q| F—— ’

File Edit View Project Build Debug Torget Data Tools Test Analyze Window Help

BEAGLEBOAR ~ Platform Builder (TGTCPL + | [# streaksOlLpng | s B -
e

Texas Instruments OMAP (IM) Flatform Software
(e) Copyright Texas Instruments, Incorporated. All Rights Resexrved.

Use of this software is controlled by the terms and conditions found
in the license agreement under which this software has been supplied.

--- Silverlight Sample Apps ---
SYSGEN_SAMPLEXAMLPERF=1
B5E_XRPLUGIN OPENGL=1

Set this to include PowerVR OpenGL drivers
5SE_POWERVE=

no touch on BeagleBoard
BSP_NOTOUCH=1

Build Environment

Rlways copy binaries to flat release directory

WINCEREL=:
Generate .cod, .1lst files
WINCECOD=1

-0S SPECIFIC VERSION SETTINGS-

if "35G_OUTEUT_ROOT:" == "" (set 5G_OUTBUT_ROOT=% PRGJECTROOT®\cesysgen)

set _PLATCOMMONLIB=%_PLATFORMROOTS\common\1lib
set _TARGETFLATLIS=% TARGETPLATROOT$\1ib
set _EBOOTLIBS=%5G_OUTPUT_ROOT$\oak\lib

set _KITLLIBS-%5G_OUTPUT_ROOT$\oak\lib
_RAWFTLETGT=$56_OUTPUT_RGOT%\platform\§ (_TGTPLAT) \target\s_TGTCPUS
BSP_WCE=1

5 Device: (auto) Ether v % 20| A B
~ % [
|3
EI
3
E

T Server E... [l Solutic... | Catalog... [ Class Vi |

Output| g} Error List

Ready

 Visual Studio 2008 plug-in

 Unified build system

— Command line based
— IDE invokes command line action
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Platform Builder Catalogue

|8 BeagleBoard_xM_BYOES - Microsaft Visual Studio (£
File Edit View Project Build Debug Target Da

~°*% .+ Database of OS components

Ca‘la‘log Tremns View R im

e -| 3 | < -8/~ — Windows Embedded Compact Core

E||__] Core OS -

EH_J Windows Embedded Compact .
e o — Third Party

- Applications and Services Develop

- Communication Services and Meb

23 Core 05 Senvices » BSP specific components

[ Battery Driver . . .
I i + Other drivers and applications
-[H] Device Manager
-[H] Display Support
-] Internet Appliance (LABASE) Su
-1 Kernel Functionali H H H
S e Hierarchical view
11 Motification (Choose 1)
-[®] Motification LED Support
-] Parallel Port Support
-1 Power Management (Choose ]
-[m] Serial Port Support
-_d Time Zone and DST Service
-[m] Ul Proxy for Kernel-Mode Drive
-[H] Windows Embedded Compact
11 Device Drivers
{1 Device Management
- File Systems and Data Store
-d Fonts
-1 Graphics and Multimedia Technol
-1 International
- Internet Client Services
- Security
-1 Shell and User Interface
[+~ Windows Embedded Compact Err
=3 Third Party -
-3 BSP
E| BEAGLEBOARD xM: ARMVT

]

I

- E -
[ ]

Extensible by third parties and end user

Stored as XML

m

&

Grouped into categories

rm o R e 0 W e B W = O O ]

i -1 Demo Applications
¢ 13 Drivers
4 | [Tl | '

& Server E.. |L?‘§Sn|utin..‘ ‘@ Catalog... |Q% Class Vi..

=] Output _a Error List

Ready

-
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Platform Builder Solution Explorer

Solution Explorer - Beagleboard_Sample

Bl

S s e o .+ Edit source code for drivers and applications
EM™Y6cagicboard_sampic

= & C:/WINCETOO

¥ o B — Platform subprojects stored as DIRS/SOURCES
[Tee= . files

= platform.bib

b - Edit files and registry entries (BIB and REG files)
g — Platform

31 APP (exduded from build)

[ [%] BOOTLOADER —_ OS D g
(= (3] DISPLAY eSI n
3 Indude files
[ Resource files — P 1 t
= [ Source files rOJ eC
€] bitmap.c
] bsp_logo.c
- C

] afx

;B « Add additional subprojects to OS

[3) BSP_COMMON
51 DRIVERS
38 DShowFilters (exduded from build)
& km
31 OAL
[ test (excluded from build) ¥
._»:-;JSquﬁon Explo... |@ Catalog Items... Qgclass View Windows Emb...
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Application Development Options

« Languages
- C
— C++
— C#
— VB.NET
— Assembler

* Frameworks
— Win32
— MFC
— ATL
— .NET Compact Framework
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Development Options

Compact 7 Application

Services, Kernel

OEM Adaptation Layer, Drivers

++ (Native)

C, C++ (Native)
Assembler

, C++ (Native)
Assembler
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Compact Framework

Compact 7 ships with .NET CF 3.5

Subset of the full NET Framework

Hardware independent code, uses device-specific CLR as execution
engine

Allows application sharing between different platforms without
rebuilding
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Microsoft Silverlight

Powerful development platform
Create engaging, interactive applications
Software by Software Engineers

HMI Design By Designers
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Microsoft Silverlight for Embedded

Included in Windows Embedded Compact 7
WEST — Windows Embedded Silverlight Tools

Expression Blend 3
— (Current desktop version is 4)

Graphics Acceleration Recommended!
— TI Da Vinci Graphics Acceleration

Component space requirements should be considered
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Expression Blend

A full suite of vector drawing tools

» SketchFlow, create prototypes that are real
Silverlight applications

» Easy-to-use, modern visual interface
» Real-time animation

« 3D and media support for enhancing user
experiences

* Advanced, flexible, and reusable customisation
and skinning options for a variety of common
controls

» Real-time design and mark-up views
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Why Do We Need Silverlight or Flash?

Consumer Expectations Are Very High

Simple Devices Do Not Have Simple Interfaces Anymore

Tools Integrate Development and Design
— But keep activities seperate

Reduced Development Times
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Conclusion

|dentified the Key Components of Your HMI Device
— Hardware

— Operating System

— Software / Ul

Create A Rich User Experience

Accelerate Time To Market

Minimise Cost and Risk

Work with your Authorised Software Provider (MPC Data)
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Any Questions?

http://www.mpcdata.com/

http://support.mpcdata.com/ti/

John Goss

email: jgoss@mpcdata.com

Software Engineer, MPC Data Limited
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