Moblin.org — Open Source
Development for the Intel powered
' = Mobile Internet Device
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Intro to Moblin

Moblin

The Open Source Platform for Linux* on MIDs

* Core stack Optimized for Intel® Centrino™ Atom
Processor Technology A

home  projects i i sdk
About the Mobile & Internet Linux Project

Woblin.org hosts the Mobile & Internet Linux* Praject which is an umbrella, open source
projectfocused on the development of Linux for Intel-based devices. To this purpose,

- -

. mablin.org will Nost various projects that will provide key elements of community-based
projects, such as Ubuntu Mabile and Embedded Edition”, Red Flag Midinux*, and Pepper

Linuy, targeted for such devices. We alsa intend to be an incubator for prototyping new

ideas and projects targeting these types of devices, such as the Intel-based Mobile Internet x
Device (MID) and various consumer electronic devices.

\

Moblin.org will also serve as
the point of integration for these projects to ensure the interaperability of the
various components. It will provide complete source trees and binary
images that can run on these devices. The initial list of projects is in the
Projects tab and includes such companents as the kemel, the power
management framewark, the Ul framework, the browser, the multimedia application (MMA), chat, and an image creator. Projects on
moblin.org are just getiing started and are under heavy development. We encourage you to participate in the development, discussion,

* Software Develo pmen t Resources -~ mm=mass,

GEttlng Started CES inspired articles discussing Mobile
Internet Devices (MIDs

Our Getting Started page explains how to get,
the Intel® Software D

install, and use Moblin Image Creator. You

will also find detailed information about Tools Beta Program for MIDs
editing your target, and solutions to common  Canonical details of Ubuntu for
problems you may run into MIDs

Red Flag support for Intel-based
Browse the source WIDs

] File 2nd rack buas
. Pepper® Computer Announces Pepper Linux
r W I l I I I I Support for Inte-Based MIDS
Developer Mailing List Intel Uttra Mobile Platform Review

Join our developer mailing list, where all our
site discussions occur.

Mailing list info and archives

Intel Developer *Other names and brands may be claimed as the property of others
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Intro to Moblin

Moblin’s Role in the Ecosystem

Contributors

Device
Builders

LCS = Linux Core Stack
SDK = Software Development Kit
MCT = Moblin Compliance Test-suite

Intel Developer
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LCS
SDK,MCT

Moblin.org

LCS, MCT

Consumers

Moblin

App
Developers

Compliant
Apps

/

— |
/ S — /

Device
Builders

Moblin
Compliant
Linux
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Intro to Moblin

Moblin Core Linux* Stack

: Information
Communication Entertainment (News/RSS, Google maps,

: Music / Video Streaming, : : :
(Internet, Email, IM, VOIP) M(obile TV, Games, Came?a) dlreo%ilgg/sérlgecr?ptll‘?s% %eprgéges,

Reference “"Home Screen” Uls

Open Source . _ ]
i Appsur Browser with extensions Media Player

*Email *Notepad . ;
«Chat -Games Mozilla* Core Media

Framework
Control Panel Flash* PDF* Java* (Helix*/ GStreamer)

*Image Capture

Codecs DRM
GNOME Mobile with Hildon App Framework

Core Operating System

AV,
O
S
)
0p)
X
5
=
T
O
| -
O
O

Power Management
Security

Drivers

Intel® Centrino™ Atom Processor Technology

B 1SV Enabling [l Open Source B v B intel Contribution

Intel Developer *Other names and brands may be claimed as the property of others
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Intro to Moblin

Why Moblin Compliance?

Without Compliance With Compliance

 Fragmented Ecosystem « Unified Ecosystem

« Greater ISV cost / fewer ISVs  « Apps Binary Compatible
« Inconsistent OSV feature set « Uniform OSV capability
* Doesn’t Scale! « Great Scalability

Moblin Compliance is Critical for MIDs

Intel Developer
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Achieving Moblin Compliance

Intel Developer

FORUM

Moblin
Compliance

Specification

OSVs and ISVs
Build to the Spec

Moblin Compliance
Test-Suite: OSVs
Library Verification Tool
*Function Validation Tests
*Codec Validation Tests
*Browser Compliance Test

Moblin Compliance
Test-Suite: ISVs

*Application Compliance Test

OSVs and ISVs
Verify with MCT

*QOther names and brands may be claimed as the property of others
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Intro to Moblin

Moblin Software Development Kit

Core Development Tools
Image Creator

PowerTop
*GNU Toolchain

Intel® Software Development
Products

*Intel® C++ Compiler For Linux*
*Intel® IPP Libraries

‘Intel® VTune™ Analyzer

«JTAG Debugger / Apps Debugger

Sample Apps & Documentation

-Open source sample apps

*Application Design, Development, and
Optimization Guides

*Moblin Porting Guides (Windows*, Java*)

Intel Developer *Other names and brands may be claimed as the property of others intel
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Intro to Moblin

Moblin Development Model

Result is Linux Core Stack

Linux-based Runs on Target MID
Development System

FRETr S— — Reference "Home Screen” UIs

Platform Projects

Create a project for the desired platform. You can then add a target below. Open Source B ith ¢ y M
+ S % Apps rowser wi extensions e
Add | Delete || Terminal || Upgrade Project 'Ema” 'NOtepad

Name  Description Path Platform - * 1

QL Q1 Jhome/markjmidjmccaslin_q1 mecaslin-lpia +Chat +Games Mozilla* Core Medla
QLLISMC ISMC Dermo jhomejmarkimidiq1 ISMC  mecasiindp Framework

«Control Panel Flash* PDF* Java* (Helix*/ GStreamer)

Targets

*Image Capture
Select a project above then create a target based on the project target platform.

vou can then add functional sets (saftware packages) to the target, Finall, you can Codecs DRM
create an image of the target in the "Targst Images" section below.

+ 2 ] N % GNOME Mobile with Hildon App Framework

Add || Add Functional Sets [ Delete || Terminal | Kernel cmdline || Upgrade Target
Name Function Sets

Ql  core gnome-mobile samsung-full-mobile-stack samsung-full-mobile-stack- Core Ope ra ti ng Syste m

T [ D

Security

Power Management

Drivers

Target Images

Select a target above then select the type of image you wish to create.
(see the tooltips on the buttons below for more information)
Y] il ° el® Centrino’™ Atom Processor Technology
Live USB || Live Rw USB | Install USB Write USB Image
bl ) B 1SV Enabling Bl Open Source B Hv B Intel Contribution

Intel Developer
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Intro to Moblin

Image Creator Key Concepts

Project Development
Environment

Image grg_étor T - * Contains everything
needed to build

Platform Projects a . .
Create a project for the desired platform. You can then ad W, a p p I I Ca tl O n S
+| 3 : !
Add | Delete || Terminal || Upgrade Project

Mame | Description | Path Platform

Ql 01 fhomefmark/mid/meccaslin_gl mccaslin-lpia

QL ISMC ISMC Demo jhomefmarkjmid/Q1_ISMC mceaslin-lpia Ta rg et E nVi ro n m e nt
== & Contains target file

root@mark-desktop: /# [ (4]
Select a project above then create a target based on the project target platform.
You can then add functional sets (software packages) to the target. Finally, you can Sys e I I l

create an image of the target in the "Target Images" section below.

+ @W—’ * Application binaries

Add || Add Functional Sets || Delete

Name  Function Sets N g O h e re

Q1 core gnome-mobile samsung-full-mobile-stack samsung-full-mobile-stack-w

Targets

I D]

Target Images

Test Environment

Select a target above then select the type of image you wish to create. A - Mobile 8:43pm
(See the tooltips on the buttens below for more information) h :

< @

Live USE Write USB Image

* Test MID UI using
Xephyr

* Launched from

Target Environment

Live RW USE || Install UsB

Intel Developer
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Image Creator Demo

File Tools

Help

VDN SIa g e G reEdaLoT,

Platform Projects

Create a project for the desired platform. You can then add a target below.

+ 0 ) %

Add || Delete || Terminal || Upgrade Project
Mame | Description  Path Platform
Q1 gl fhomefmark/mid/mccaslin_gl meccaslin-lpia

Q1_ISMC ISMC Demo (homefmark/mid/Q1_ISMC

mecaslin-lpia

Targets

Select a project above then create a target based on the project target platform.
You can then add functional sets (software packages) to the target. Finally, you can
create an image of the target in the "Target Images" section below.

+ | | = %

Add || Add Functional Sets || Delete (| Terminal || Kernel cmdline || Upgrade Target

Mame Function Sets

Q1 core gnome-mobile samsung-full-mobile-stack samsung-full-mobile-stack-w

| [»]

Target Images

Select a target above then select the type of image you wish to create.
(See the tooltips on the buttons below for more information)

« & 4 @

Live USB || Live Rw USE || Install USB Write USB Image

[x

Intro to Moblin

Image Creator Enables Rapid Development

Intel Developer
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Tools and Benefits Tools for MID

Software Design Cycle

Intel® C++ Compiler Intel® Debuggers
Highly optimizing Intel® Atom™
Full support for processor Z5xx and

Intel® Atom™ chipset Support
processor Z5xx Kernel and low-level

GCC compatible driver debugging
Application debugging

Built-in flash memory tool
Execution trace support

Intel® VTune™ Analyzer

Tune code actually
running on device

Intel® IPP Library
Highly optimized
multimedia functions

Tailored to Performance bottleneck
Intel® Atom™ identification
processor Z5xx Tuning Assistant

From board bring-up to application optimization
From code generation to validation and optimization

Intel Developer *Other names and brands may be claimed as the property of others
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Tools and Benefits Tools for MID

Intel® C++ Software Development Tool Suite
For Linux* OS Supporting Mobile Internet Devices

Outstanding performance

- Increased application software performance can help to extend
battery life time

[A-32 architecture customization increases
productivity & efficiency

- Find issues faster with system-level JTAG and application debugging

Technology alignment
- Latest Intel® Atom™ Processor Z5xx and chipset support

Excellent customer support

Intel Developer *Other names and brands may be claimed as the property of others
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Tools for MID

Linux Compiler Features

Compiler Benefits

Features

Performance Significantly faster than GCC

High performing code maps directly into application
quality and battery lifetime

In-order Compiler optimization switch that re-

scheduler arranges/optimizes application code to be executed
with best performance on Intel’s Low-power IA
technology

Better performance of system- and application

software helps to reduce power consumption of a
mobile device

Profile Guided Multi-stage optimization method with feedback loop

Optimization Improves application performance by reducing
instruction-cache thrashing, reorganizing code
layout, shrinking code size, and reducing branch
mispredictions

GCC Compatibility | Intel Compiler provides GCC language extensions and
is source and binary code compatible with GCC

Saves efforts in porting/re-using existing code

Intel Developer *Other names and brands may be claimed as the property of others
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Tools for MID

SPEC CPU2000 Benchmark (Estimated)

Estimated SPECint* base2000
ICC10.1 vs. GCC4.2.1
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-02 Advanced optimization

O0GCC4.2.1 Bintel® C++ Compiler 10.1 for Linux*

Estimated based on the following configuration assumptions:

Compilers:

Intel C/C++ Compiler 10.1.013 for Linux

GCC 4.2.1 (as contained in Ubuntu/MOBLIN 2008/02/05)

Hardware:

Intel® Atom™ Processor Z530 (code-named: Silverthorne) processor @ 1.60 GHz

CPU:
1596.138 MHz (according to Linux /proc/cpuinfo)
HT enabled (according to BIOS + Linux /proc/cpuinfo)

SB: 533 MHz (according to BIOS)
L1 cache: 24 KB
L2 cache: 512 KB
512 MB Memory (RAM)
Board: Intel internal reference board
Target Operating System:
Ubuntu/MOBLIN 2008/02/05
installed on a hard disc drive (no USB stick)
SPECint_base2000:
Version 1.3
SPEC and SPECint are trademarks of the Standard Performance Evaluation
Corporation. For more information see http://www.spec.org).
Compiler switches used:
-02:
GCC: "-02 -m32"
ICC: "-xL-O2 -vec-"
Advanced optimization:
GCC: "-m32 -fprofile-use -O3 -funroll-all-loops™
ICC: "-xL -prof_use -O3 -ipo -no-prec-div"

Performance tests and ratings are measured using specific computer systems and/or components and reflect the approximate performance of Intel products as
measured by those tests. Any difference in system hardware or software design or configuration may affect actual performance. Buyers should consult other
sources of information to evaluate the performance of systems or components they are considering purchasing. For more information on performance tests and on
the performance of Intel products, reference www.intel.com/software/products or call (U.S.) 1-800-628-8686 or 1-916-356-3104

Intel does not control or audit the design or implementation of third party benchmarks or Web sites referenced in this document. Intel encourages all of its

accurate and reflect performance of systems available for purchase.

customers to visit the referenced Web sites or others where similar performance benchmarks are reported and confirm whether the referenced benchmarks are

Intel Developer *Other names and brands may be claimed as the property of others
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Intel® Debugger Tools for MID

System and Application Debugger

System
Debugging

JTAG System Debugging

Connects through In-Target
Probe eXtended Debug Port
(ITP-XDP).

- Requires JTAG connector on
the target hardware and
Intel® XDP3 JTAG hardware
interface

- Flash Memory support

- Ideal for kernel debugging
and
board bring-up phase

- Linux* OS awareness

& e

Application

Debugging Appl|cat|on Debugging

Connects through TCP/IP

- Requires debug agent on the
target

- Linux* OS awareness

- Ideal for application
development

Intel Developer *Other names and brands may be claimed as the property of others
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Intel® JTAG Debugger Tools for MID

Processor Specific Register Access

Show and change the content of all processor registers

convenient access to architectural registers - analyze register changes after instruction execution

Fle Edt View Run Debug Options Help

Hghl 7 TR MM @ BEL A A e v ]
BUuTnM T E @6 DRNDOH 0 e | @ % »
[ - \Bmeessoncnedicinaniciesy N =g
Register Value Description 2l - - -
b CPUID:
Bitfield Editor
b 8-Bit: OrginalValue:  0x0000000060000010 Set
b FPU: 2
’ Register Value: [0)(0000000060000010 ] 1 i i
b XM
Srap— N ] Graphical representation of peripheral
PE 00 registers and bit fields with online
<~ Control: -
CRO 0x60000010 Register Layout: d OC u m e n tatl O n
CR2 0x00000000
WP
Bemne s NW eT Easy and fully documented access to
Copyright(C) 2001-2006 Intel Corporatic PG EM . .
et 1 s o P all processor registers and peripherals.
fucceed fa co of11[o 00’000 0’0 0 ofofofolo 00 00 0 0 0 0 0faf1]afolo]o H
L o B M e, Change register contents on the fly,
no WMA-actions in batch or comma ; . .
s “ T s without recompilation
AM
Protection Enabled: 0 = Real-address mode
Description:
Control Register 0 - Contains system control flags that control operating mode and
states of the processor.
0 Protection Enabled )
Enables protected mode when set; enables real-address mode when clear. This flag does Note: JTAG Det)ugger requires the
not enable paging directly. It only enables segment-level protection. To enable paging, )
both the PE and PG flags must be set. Inte/(R) XDP3 JTAG hardware interface

Intel Developer *Other names and brands may be claimed as the property of others inte[
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Intel® JTAG & Application Debugger Tools for MID

Trace Support

enables viewing of execution history
enhances understanding of the flow of an executed program
analyze the history to find errors in or caused by executions
identify the root cause for exceptions

Type Code Addr. Opcode Source/Disassembly =
SOURCE kernel/profile.c:profile_hit(int,void®) Line 383
BRANCH C5:0xc011a00e C3 ret
SOURCE arch/i386/kernel/apic.c:smp_apic_timer_interrupt({class *) Line 1199
EXEC C5:0xc010£f1c9 83C408 add esp, Ox8h
SOURCE arch/1386/kernel/apic.c:smp_apic_timer_interrupt{class *) Line 1198
BRANCH C5:0xc010flcc E9BFF20000 jmp irg_exit
SOURCE include/asm/thread_info.h:irq _exit(wvoid) Line 92
EXEC C5:0xc011e460 B8OOFOFFFF mov eax, -0x1000
EXEC CS:0xc01l1le465 21E0 and eax, esp
SOURCE kernel/softirg.c:irg_exit(void) Line 167
EXEC CS:0xc011e467 81681400000100 sub DWORD PTR [eax+irg_exit+07h], Ox10000h
SOURCE kernel/softirg.c:irg_exit(void) Line 168 z

Intel Developer *Other names and brands may be claimed as the property of others
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Intel® JTAG & Application Debugger Tools for MID

(x; Intel{(R) Debugger E“EI

OS awareness

I RFF M LA - @ik a2

BT OMER@ =
= — Module I\Iame“ E]
il b O |2 bitopsh  |E pro : :
—— [] Stop at Load [] Stop at Init [] Stop at Exit
Module-Name Stop at Load St 240 */ .
241static void m|
i 7 /57| e % @ naddr Alonss @ oufs o (P s ok J[ cancel |
243 ocal_irq
S REWEW U ¥ Q| ¥ L R L [
ehci_hed no n 2 i
il kernel Modules 52 Kemel Threads - o_‘_‘4_5_’ while (in
uhei_hed no n 248 —_mon
|Modu|e—Name |Stop at LoadlStop atlmtlStop at ExitlDebug IDlKemeI Object File Siz. 247 smp_mi
sg no n -48 :
scull YES no no 1 Jfroot/scull//scull.ko Ox< °f4,; if (E
i | 21000 no n 249
autofs4 no no no N/A file not found Oxt 250 _ mwa
nvram no no A no N/A file not found Oxz hw_random no g 251 1
vhei hed nn nn nn N/A file nnt frimd N¥3 ext3 no n °‘f5‘f}
- - - ‘bd 253 F= [9)40Lc]010)
= mainc # = module.c ] Lo Il 254veid _ devinit select_idle_routine(const struct cpu
- .. - - - - Gs 0x0000
335 ata_piix no nel | |@2551
33fssize_t scull_write(struct file *filp, const char __user *buf, size_t . libata - . @255 1f (CpL_LhES(C- ?(867FEATURE¥I'“MAIT)) { EIP  OxCO1O1EDC mwait 1
-~ 57 ! Wy
33; 1off_t *f_pos) - OfS,_ pr.r.lnt {("monitor/mwait feature present.\n"); EFL  0x00210282 EFLAGS
338{ _ d_mnd nn nd L7 258 fE s
339 struct scull_dev *dev = filp->private_data; L I [v) ! I [v) ! I [»]
340 struct scull_gset *dptr; W =
341 int quantum = dev->quantum, gset = dev->gset; Semelz |- DS MR
?4_2 ::Lnt ::Ltemsize = guantum * gset; T piD | State Flags
343 int item, s_pos, q_pos, rest; py-crion TG TP T O NIGEAE S e RO
344 ssize_t retval = -ENOMEM; /* walue used in "goto out" statements *
345 cupsd 149€ stopped FORKNOEXEC SUPERPRIV FREE_PAGES
sshd 153¢ stopped FORKNOEXEC SUPERPRIV FREE_PAGES
sendmai l 1562 stopped FORKNOEXEC SUPERPRIV FREE_PAGES
_———-l Rl et T R - ARSI R m R e

monitor kernel modules and system threads rac only)

access status information

Halt, debug threads and applications and modules individually
debugging of Linux* memory images (rac only)

Intel Developer *Other names and brands may be claimed as the property of others
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Intel® IPP Library Tools for MID

Intel® Integrated Performance
Primitives (IPP) Library

Highly optimized multimedia ARERCILIONS

functions €mbedded

- Images & video

_ . Cross Platform |
- Communication & signal L
rocessin e
P g _ Intel® Integrated Performance Primitives
- Data processing
15 Function Domains
Images and Communications & Data
Ra p|d 3 ppl |Cat|0n development Video Signal Processing Processing
~ Image Protessing = Signal Processing < Data
= Colar commrsion * Rudio Coding Compression
+ JPEG J JPEGZ000 « Speech Coding + Cryplography
- e
Cross-platform compatibility & bl (s Rgabra |
Rendaring Operations
code re-use 1
_ Optimized for Intel® Atom™
Outstanding performance Processor Z5xx

Intel Developer *Other names and brands may be claimed as the property of others
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Intel® VTune™ Performance Anlyzer Tools for MID

Intel® VTune™ Analyzer
Identifies hard to find
performance bottlenecks

Featu res 1 Mon Mar 26 17:03:08 2007 - Sampling Results [127.0.0.1] ‘multiply_d.c % =8

EEEE 5 5 ;;-ﬂ;'“é 'e.ﬂ&ﬂ
- Tune process or thread sine e B P o
parallel code | e |
- LOW Overhead Sampling c[i] [3]1 = c[di] [3]1 + alil [k] * bI[k] [i1: e _l
- Monitor processor events like s c— D E—)

Instructions

H Size Hame Clockticks . Clockticks per Instructions Retired (CPI)
cache misses etcC et irxed
]

--- Selected R... 37.52% 37.36%

- View results on source or
Console [0 Opt Report 2
assembly 5 oo~ |
- Linux*: Connection to Intel® e :l
C++ Compiler analySis and multiply_d.c(8:2-8:2):PAR:multiply_d: loop was not parallelized: existence of parallel dependence I

multiply_d.c{11:4-11:4) :PAR:multiply_d: proven FLOW dependence between c and a.

intuitive hotspot navigator eoven ANTI ependenee, bewenn & e

multiply_d.c(9:4-9:4) :PAR:multiply_d: loop was not parallelized: existence of parallel dependence
- - multiply_d.c{11:4-11:4) :PAR:multiply_d: proven FLOW dependence between c and a.

- Sampling collector for Mobile

Internet Devices

Jhome/dlanders/sre/autop/multiply_d.opt

(4]

ﬂ

[r]

Intel Developer *Other names and brands may be claimed as the property of others
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Tools for MID

Pricing & Support Model

- Tools are free — pay for support

= 3 support levels

v’ Self help/forum - for free
v’ 15days limited start-up support - for free
v’ Full support - 1yr $599, 2nd yr and subsequent $240

- Tools Availability
m Software: www.intel.com/software/products/mid
® JTAG Hardware: MIDDevTools@intel.com

v' Intel® XDP3 JTAG hardware is targeting mainly hardware manufacturers and is available for
customers who have a valid “Full support” contract and a CNDA with Intel in place.

- Support Model
® Self-help and community support in Intel-moderated forums for free
® Intel Premier Support available for purchase

Use Intel® MID Software Development Products for
higher performance on MIDs

Intel Developer *Other names and brands may be claimed as the property of others
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Summary

= MIDs will deliver “The Full Internet in your Pocket”

" Moblin is the Open Source Platform for Linux* on
MIDs

® Use Intel® MID Software Development Products for
higher performance on MIDs

Intel Developer

FORUM



Call to Action!

Get connected with Moblin:
- Sign up on the Moblin Mailing List Today
- Sign on to the IRC channel

- Get started with development using Moblin
Image Creator

Get connected with Intel tools:
- Start at www.intel.com/software/products/mid



http://www.intel.com/software/products/mid

For More Information

Feel free to email me any questions or
comments:

mark.skarpness@intel.com (Moblin)
danny.zhang@intel.com (Moblin)
ulrich.dumschat@intel.com (MID Tools)

Or better yet — use the Moblin Mailing List
(dev@moblin.orqg )!

Intel Developer
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For More Information

MID Application UI Design Guide

- http://www.moblin.org/documents/MID app design quide.pdf

MID Core Requirements
- http://www.moblin.org/documentation corerequirements.html

Suggestions on How to Start Contributing
- http://www.moblin.org/moblin-into-action.html

Moblin Mailing List Subscription

- http://www.moblin.org/mail-list subscribe.html

Moblin IRC Channel

- #moblin at irc.freenode.net

Intel Developer
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Session Presentations - PDFs

The PDF of this Session presentation is available from our
IDF Content Catalog:

https://intel.wingateweb.com/SHchina/catalog/controller/catalog

These can also be found from links on www.intel.com/idf

Intel Developer
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Please Fill out the
Session Evaluation Form

Put in your lucky draw coupon to win the
prize at the end of the track!

You must be present to win!

Thank You for your input, we use it to improve future
Intel Developer Forum events

Intel Developer
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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE,
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED
BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH
PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY, RELATING TO SALE AND/OR USE OF INTEL®* PRODUCTS INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY
PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. INTEL PRODUCTS ARE NOT INTENDED FOR
USE IN MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS.

Intel may make changes to specifications and product descriptions at any time, without notice.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to
change without notice.

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata,

which may cause the product to deviate from published specifications. Current characterized errata are
available on request.

Intel and Intel Atom are trademarks of Intel Corporation in the U.S. and other countries.

Intel does not control or audit the design or implementation of third party benchmarks or Web sites
referenced in this document. Intel encourages all of its customers to visit the referenced Web sites or
others where similar performance benchmarks are reported and confirm whether the referenced
benchmarks are accurate and reflect performance of systems available for purchase

Performance tests and ratinfgs are measured using specific computer systems and/or components and
reflect the approximate performance of Intel products as measured by those tests. Any difference in
system hardware or software design or configuration may affect actual performance.

Intel, Intel Inside and the Intel logo are trademarks of Intel Corporation in the United States and other
countries.

*Other names and brands may be claimed as the property of others.
Copyright ° 2008 Intel Corporation.
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Risk Factors

This presentation contains forward-looking statements that involve a humber of risks and uncertainties. These statements do not
reflect the potential impact of any mergers, acquisitions, divestitures, investments or other similar transactions that may be
completed in the future. The information presented is accurate only as of today’s date and will not be updated. In addition to any
factors discussed in the presentation, the important factors that could cause actual results to differ materially include the following:
Factors that could cause demand to be different from Intel's expectations include changes in business and economic conditions,
including conditions in the credit market that could affect consumer confidence; customer acceptance of Intel’s and competitors’
products; changes in customer order patterns, including order cancellations; and changes in the level of inventory at customers.
Intel’s results could be affected by the timing of closing of acquisitions and divestitures. Intel operates in intensely competitive
industries that are characterized by a high percentage of costs that are fixed or difficult to reduce in the short term and product
demand that is highly variable and difficult to forecast. Additionally, Intel is in the process of transitioning to its next generation of
products on 45 nm process technology, and there could be execution issues associated with these changes, including product defects
and errata along with lower than anticipated manufacturing yields. Revenue and the gross margin percentage are affected by the
timing of new Intel product introductions and the demand for and market acceptance of Intel's products; actions taken by Intel's
competitors, including product offerings and introductions, marketing programs and pricing pressures and Intel’s response to such
actions; Intel’s ability to respond quickly to technological developments and to incorporate new features into its products; and the
availability of sufficient components from suppliers to meet demand. The gross margin percentage could vary significantly from
expectations based on changes in revenue levels; product mix and pricing; capacity utilization; variations in inventory valuation,
including variations related to the timing of qualifying products for sale; excess or obsolete inventory; manufacturing yields; changes
in unit costs; impairments of long-lived assets, including manufacturing, assembly/test and intangible assets; and the timing and
execution of the manufacturing ramp and associated costs, including start-up costs. Expenses, particularly certain marketing and
compensation expenses, vary depending on the level of demand for Intel's products, the level of revenue and profits, and
impairments of long-lived assets. Intel is in the midst of a structure and efficiency program that is resulting in several actions that
could have an impact on expected expense levels and gross margin. Intel is also in the midst of forming Numonyx, a private,
independent semiconductor company, together with STMicroelectronics N.V. and Francisco Partners L.P. A change in the financial
performance of the contributed businesses could have a negative impact on our financial statements. Intel’s equity proportion of the
new company’s results will be reflected on its financial statements below operating income and with a one quarter lag. The results
could have a negative impact on Intel’s overall financial results. Intel’s results could be affected by the amount, type, and valuation
of share-based awards granted as well as the amount of awards cancelled due to employee turnover and the timing of award
exercises by employees. Intel's results could be impacted by adverse economic, social, political and physical/infrastructure conditions
in the countries in which Intel, its customers or its suppliers operate, including military conflict and other security risks, natural
disasters, infrastructure disruptions, health concerns and fluctuations in currency exchange rates. Intel's results could be affected by
adverse effects associated with product defects and errata (deviations from published specifications), and by litigation or regulatory
matters involving intellectual property, stockholder, consumer, antitrust and other issues, such as the litigation and regulatory
matters described in Intel's SEC reports. A detailed discussion of these and other factors that could affect Intel’s results is included in
Intel’s SEC filings, including the report on Form 10-Q for the quarter ended Sept. 29, 2007.
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