f 3 [P T—— ° Agenda u J 4\ P R—— T

Build an Embedded System

mdows Embedded History and Trends

Microsoft Embedded
Technologies

Build an embedded system

Windows Embedded Systems overview

Let's build an Embedded System®.
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Hardware

« Fast to develop/ship « High up front
« Great for low # development
devices cost/time
 Off the shelf  Great for mass
BSPs/Drivers production
« 31 party peripherals * Requires BSP/Driver
development

Build your
own

Plumbing — OS infrastructure

Not the "value" of your device
Should just ... be here (invisible)

Plumbing includes :

* Networking stacks

* Communications infrastructure
« Media playback Engine

* Codecs

* Drivers

* Servers

* GUI development APIs

Qperating Systems choices u

Monolithic/ General /
Purpose Specialized Specialized

Off the shelt/custom
Hardware

tentially requires
Driver development

Speed of development
Flexibility of underlying
‘perating system and
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A little bit of history...

Technology Trends

Fixed function to
multi-function devices

Analog to Digital Media
Availability of commercial software

8 bit to 16-bit and 32 bit processors

Exposure to consistent application
development platform

None to Limited, fixed-line bandwidth
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And it is changing fast... “

Aworld of devicess )

® Consumer Electronics Adoption Rates

Time to 1M units shipped

BawTv Experiences:
[ Productivity
cavleTv

ommunicati
Entertainment

Multimedia

" Healthcare ro.... ..

Before 2000 “ Since 2000 “ Since Last Year “
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SensorNodes. Sdeshow diplays, | GPS, Handhelds, PDAS, Dl Pture
Examples Foai Womkering, Romete Contreis | Frame “
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TS Connectd,Lighveiht "porale, | Conncied. G, Sever, Brouser S,

004008 300KE+ without NET CF.

E
Footprint size | Lol ncudea oo NTCr

Power Verylow consumption Low consumption

ARMTARMS
cpPu without MMU

XB6, MIPS, 14, ARM, with MMU

Real-Time No hard Real-Time Hard Real Time

Managed vs. Nt
Native code | Managed: NETMF Managed: NETCF
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Windows Mabite
Smartghones and
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Kernel
Filesystem
GWES

Drivers.

\\. Multi-
architecture

Applications :
V2005, Win32,
‘Gebug

Functionality

Real Time Defined by OMAC “

OMAC represents Industrial Automation Community

XVIndows Embedded CE 6.0 s Real-Time Overview s
rchitecture

# Real time
Applications where specific timings are re
% Hard real time
Applications wher

% Softreal time
Applications where system tolerates large latencies

% Actual timing requirements are system-specific

Applications.
om fails if timings are not met -
! WRADWES
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Wind

ycle Time

1,000 s 10,000 s

Booiloatr

Cycle Variation or Jitter (u:

OS and Application Development Flow s

Development Toals

Visual Studio 2005

Windows CE Test Results “

% We did a quick test using the following configuration
Samsung SMDK2410 development board
200 MHz ARM with 16x16 cache
Windows CE 5.0 with full Ul
Running a WMV video
% Here's what we got:

BsP -
e

(V82003 plug-tn) VS 2005

VS 2008

Configuration

ISR starts IST starts
1.2 31.7
3.3 67.2
13.3 103.0

Download
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Windows Embedded CE 6.0

minimum
average

Maximum

Time in microseconds (us!




Windows Embedded CE 6 Shared Source Program* = #

% 3.9 millions lines of source code

# 100% of the kernel

# 100% of the device manager

% Also included is 100% source for these

components...
cmd, filesys, console, dmsvc, dmsdk, dmscript, riched20,

fiber, fmtmsg, loaddbg, DevLoad, Power Manager
Updates, DMA Abstraction, User Mode Driver, USB
ActiveSync/Modem Class Driver, USB fn Printer, USB Host
Framework, USB  alternate Interface, USB Composite Fn
Driver, USB OTG,

Microsoft Windows CE Test Kit (CETH)

Windows CETK is a utility for validating your
own and third party components

Can be used both with your development
environment and to test production devices
Shipped as a of the CE 6.0 toolkit

NET Microframework “

\Tmy bootable
.Net Runtime

\ Robust

\‘ Tools

\ Managed
code

ey -

NET MicroFramework Architecture

Emulators .

# Emulators simulate real hardware in
software
No need for hardware to start development
Simple to demonstrate
® Emulators are extensible (skins, buttons,
custom drivers)
® Serial and Ethernet connectivity




