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Our Mobile Handset Vision

As Linux emerges as the OS of choice
for mass volume mobile handsets,
Wind River’s Certified Linux Solutions will

de-fragment and standardize
the software base platform
for OEMs and semiconductor firms.
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Wind River Mobile Solutions

Common Integration Environment
— Layered build, asynchronous development
— Community source projects G0 G D TR GHND TR THND SHND GHND SN SN - O

Ul+Applications

. . Application Other applications/ M b| Ph MM applications Messaging/browsing
Framework enablers onilie one Video Applications
PrOfeSSIOna’I SerVICeS PIM Location, DRM Mdd| Audio MMS, WAP
_ Full Tier 1 OEM deployments MMI, AT interface Sync ML, SW OTA ldaleware PoC, IMPS, email
A A Graphic library & Connectivity profiles JAVA MM framework, Telephony and
— basic server USB, IrDA JSRs Codecs/protocols messaging
From BSP to SyStem Integratlon Widget lib BT VM MM framework Services

Codecs, IMS Telephony API

OEM-Grade Kernel 20,30
~ Optimized for mobile OEM & 3rd Party Platforms

— Power management, small footprint, fast boot

Middleware Optimization
— Tailored to MW/apps framework —~ —~ —~

~ Optimized for application depentencies

Workbench Tools — Wind River Linux - Mobile Phone Profile
rotoco :
— Market leader, Eclipse-based IDE Stack Connectivity [JEnhanced Linux  JFeature Support
) ) 2.5G - Small footprint OS§- GTK+
— Single cockpit

3G, 3.5G Security - Boot from flash - GStreamer Audio
Commercial Support

- File systems - Java =
— Tailored to Silicon

Proprietary Power Mgmt . Complete IDE - HMS Graphics
Software o . .
- Optimized core - Mobile Security
- M Iddleware AbStraCtlon Wind River and Apps Processor Hardware Optimizations and Hardware Abstraction Layer
Real-Time Core

Protocol Drivers Framework
OEM customer contribution Hardware-related Software
_ Real-time executive Accessories, specific devices, etc. (HW abstraction, boot, power management, audio, DSP access, etc.)
— Full technical GPL isolation A IF
e Silicon Vendor Platform
Hardware Optimization
— Deep security, multimedia, power management
— Maximum OEM reuse on silicon platforms
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Wind River — Solution Strategy

Wind River
Value Proposition

Common Integration Environment

— Layered build, asynchronous development

— Community source projects
Professional Services

— Full Tier 1 CEM deployments

— From BSP to system integration
OEM-Grade Kernel

— Optimized for mobile

- Power management, small footprint, fast boot
Middleware Optimization

- Tailored to MW(/apps framework

— Optimized for application dependencies
Workbench Tools

— Market leader, Eclipse-based IDE

— Single cockpit
Commercial Support

— Tailored to Silicon

— Middleware Abstraction
Real-Time Core

— Real-time executive

— Full technical GPL isolation
Hardware Optimization

— Deep security, multimedia, power management

- Maximum OEM reuse on silicon platforms

Common Integration Environment

Native OEM
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High Application/Ecosystem Reuse
On one common Linux Foundation
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What are the Challenges of
Commercializing the ANDX0ID Platform?

Android is NOT a commercial product —> Pre-release software with
limited documentation at this time

Android middleware and applications require a solid software
foundation for porting, but dependencies and issues are poorly
documented, if at all

Tools provided by OHA address Java application development, but
native-side development critical for productization is not included
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What Wind River Does in the
open handsel alliance

Wind River enablement for Cln:)Q0|:) :

— Using PCD-LE as basis, port Android kernel enhancements

— Port Android platform on target platform

— Write/commercialize BSPs per OEM needs

— Integrate and optimize Android functionality on target platform
— Test Android functionality on target platform

— Tune underlying PCD-LE Linux kernel and abstraction layer

— Roll-in Eclipse and mobile handset development services

— Deliver training on Linux and toolchain

— Manage (or co-manage) overall program

— Create/Revise/Deliver Android Porting Guide

Speed of enablement will be a key factor driving

Android OEM business for Semis and OEMs
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What are the Challenges of
Commercializing the LiMo Platform?

« LiMo is not a fully commercialized product

« No common HW reference platform, requiring a stable SW platform
for target architecture porting
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Wind River Role in “*+* LiMo Foundation

Wind River CIE - Build System Platform

| S
Contribute key technology to CIE for aj‘;;w =
LiMo Platform Development ._gz:ﬁ;zf;?“:gn;“;ﬁmj
v'Common software format for different I
components
v Embedded distribution builder e e :

v'Rollout to 5 LiMo OEMs this month

Eclipsed-based Workbench Tools Suite Covers All Linux
Handset Phases, Activities, Tasks

e Found and Lead LiMo Tools Working Group

v Contribute LiMo “Eclipse-based” IDE
v'Single Cockpit for LiMo Platform

3"£ LiMo Foundation

e Contribute to LiMo Kernel Working Group Platiom Architecture
v'Optimizing common dependencies to LiMo Platform [

v’ Optimizing common dependencies into different HW

Power
Managment
Security
Multimedia

[ Kernel & Tools Dependencies ]
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wind River Layers Methodology

Methodology and tools delivered to
Silicon and OEM customers

Wind River Build System

el

BSP Telephony Networking Multimedia App Ul
Build System  Dist Build System  Dist Build System  Dist Build System  Dist Build System  Dist
BSP Layer Telephony Layer Networking Layer Multimedia Layer App Ul Layer

- Project

Templates :
- Config Info
- RPMs
- Files

L -
FW Ist Groups Control

Build System (Platform)

Optimized Runtime Image
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Wind River Linux Core Handset Offering

Userland hotplug Ipsec-tools mtd usbutils busybox boa eject Others... Workbe n Ch
Project System
IP Pkt Filter UDP ppp DHCP FTP IPv4/6 MIPv6 TCP Build System
Profiles
Connectivity SCTP TFTP TFTP Ping DNS BGP NTP ARP Editor
Patch Manager
RARP RIP OSPF PPPoE VLAN SNMP SSL SSH Source Code
Analyzer
. : : 3 ; WR Debugger
C lib libc 2.3.6 uclibc Open SSL zlib GetText Readline expat
Appillcatl_on 9 9 P s QEMU Debug
Libraries Virtual I/O

SQLite Others... _
Kernel Config.

User Space Cfg

Utility
Host Shell

Libraies  PTOCPS  popt hotplug  iproute2  ALSAlb  DirectFB  libusb  Otners... |

System Viewer
ProfileScope
MemScope
StethoScope
CoverageScope

Pl R e e S e R AN e e e e oS alREISCIED o RS e

Systems

. udev  CRAMFS = NFS
- Host Tools

Kernel ~ LinuxKernel 2.6.21 (Wind River PCD-LE w/optional Linux Tiny Patch)
. . e . . . . . QEMU
LONeNAND | NAND Driver NOR Driver, UART Driver Videg Driver, USB Driver, [LED Driver, LCD Driver, RN
Hardware ] ; . ; ; gdb
Drivers  mnouehsereenbrivery [iRowerMomtnivery) [sCameraDiversey [keypad Driversny [UARTDIVEL
. . . . . kgdboE
M Sound Driversiy [RramebufferDriveryy [ SDIMMC Diiverssy [ EthemetDriversey [I2CDivers Iaisanan
Squashfs
Other...

Real-Time Core / Interpeak / DSM

Tl, Qualcomm, Marvell, Freescale, NEC, Broadcom...
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Eclipsed-based Workbench Tools Suite Covers All Linux
Handset Phases, Activities, Tasks

Hardware Firmware Application Code QA System Deployment &
Bring-Up Driver & BSP Software & Test Test Field Mgmt.

T

< Diagnostics ==~ "’

A 4

<+—— ProfileScope

L i
|
1

< MEMSCOPE = _—

Q :7 Stethoscope I ————— _A-_:_: e :I-

.ﬂ 4———— System Viewer

y 3

Unit Tester

A

Kernel Space Debug

P
<

A

On-Chip Debug (JTAG)

<4 HOSt Based Linux Development

<= 39 Party UML Eclipse Plug-in ====»

< Source Code Analysis & Navigation

<+— Code Editing, Package & Patch Management, ==
Flexible Builds, CVS, Clearcase Integration

A 4
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Wind River On-Chip Debugging for Mobile

Wind River PROBE

* 100 Mhz JTAG Clock
*« USB 1.x and 2.0 Compliant

» Autovoltage
* Bus Powered

Wind River Trace

* High-speed real-time trace buffer (up to 200 MHz)

* Filtered trace

* Modular hardware design
» Graphical User Interface

e Target versatility

* Ability to capture up to one million lines of code
» 200 MHz Trace Speed
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Wind River ICE
e 20 Mhz JTAG Clock
e Multicore

e Multisession

Workbench On-Chip Debugging
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Hardware Integration Support Models

Accelerate Hardware Integration by Offering
Subscription-based Support to OEMs or End Users

OEMs & End Customers

Wind River
Worldwide Customer Support

Wind River
R&D
or
Professional
Services

Wind River Developed

Wind River
R&D Cert Lab

Partner
Engineering Team

Partner Developed &
Wind River Certified

© 2007 Wind River Systems, Inc.

Partner
Support Team

A

v

Partner
Engineering Team

Partner Developed
Self Certified

&
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Wind River Real-Time Core

Single Core Linux Market Leader

In Single Core 2G/3G Linux Platforms

Targeted at Feature Phone Market

Best-in-Class performance

Non-invasive architecture

Strong advantages to competition

Integrated with Wind River Linux

Real-Time Core works in 2G/3G Prototypes
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Wind River Real-Time Core:
Overcoming Handset Resource Constraints

Demonstrated Single Core Linux

Calls made on 2.75G stack w/70% + CPU
available for apps (worst case). 95% CPU
available during audio calls (3G data NDA)

Using threads to manage resources

Elevate interrupt handlers to threads to
allow control of CPU resources. Allows
easy emulation of HW interrupt priorities.

Real Time Core Footprint

Real-Time Core requires 300kB (or less)
RAM and 200kB flash beyond what Linux
and apps require. Compiler & option
dependent.

Drivers are easy

Adapting drivers is easy for all
communications stacks

© 2007 Wind River Systems, Inc.

Clock Rate

Calls made on a 2.5G stack with 70% or
more CPU available for apps on a 208MHz
ARM?9 with 16k I-Cache, 8k D-Cache.

Flash

Real-Time Core adds very little additional
flash requirements (just enough to store the
binary — 200kB).

Memory

XIP (possible, but performance impact,
reduced by loadable kernel modules).
Thumb optimization often necessary, highly
compiler dependent.

Development Time

Develop from Windows and Linux with a
standard POSIX API for Real Time Core.
Minimal use of Real Time Core and Linux
apps work without a change to binaries.



Wind River Global Professional Services and Support
for Linux Handsets

Customer Mobile Handset Platform Projects

Professional Services Global Support

Hardware Firmware Middleware Code QA System Deployment & N
Bring-Up Driver & BSP Software & Test Test Field Mgmnt. Ded'cated Platform Support Teams

 Worldwide delivery
capability
 From handset silicon

enablement to operator
customizations

Design Centers

. Ottawa e Six major support centers
e CMMI Level 3 certified Grenoble worldwide

San Diego . Tokyo
« Our services staff:
— 240 engineers worldwide
— Design Centers across

o 21 additional support hubs
located across the globe
e 150+ experienced support

the globe engineers; average 10+ years of
— Local field consulting industry experience
engineers » The largest customer support

organization in the device
software industry
» Support Center Practices Certified

16 © 2007 Wind River Systems, Inc. WIND RIVER
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Mobile Handset Professional Services Practice

Core Linux expertise

» ARM9, ARM11 and XSCALE » Board-specific

* File systems, USB, Multimedia, Security » All device drivers, Boot loader

* Power management * NAND / NOR Flash and memory

» Performance, footprint, boot time optimizations e Tl, QCOM, NEC-EL, EMP, Marvell, others

» Stacks (USB, BT, Gstreamer, OpenMAX)
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