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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
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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.

Software and workloads used in performance tests may have been optimized for performance only on Intel
microprocessors. Performance tests, such as SYSmark* and MobileMark*, are measured using specific computer systems,
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including the performance of that product when combined with other products.
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Risk Factors

The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as “anticipates,” “expects,” “intends,” “plans,” “believes,” “seeks,”
“estimates,” “may,” “will,” “should,” and their variations identify forward-looking statements. Statements that refer to or are based on projections, uncertain
events or assumptions also identify forward-looking statements. Many factors could affect Intel’s actual results, and variances from Intel’s current
expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. Intel
presently considers the following to be the important factors that could cause actual results to differ materially from the company’s expectations. Demand
could be different from Intel's expectations due to factors including changes in business and economic conditions, including supply constraints and other
disruptions affecting customers; 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. Potential disruptions in the high technology supply chain resulting from the recent
disaster in Japan could cause customer demand to be different from Intel’'s expectations. 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. Revenue and the gross margin percentage are affected by the timing of 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; and Intel’s ability to respond quickly to technological developments and to incorporate new features into its products. The gross
margin percentage could vary significantly from expectations based on capacity utilization; variations in inventory valuation, including variations related to
the timing of qualifying products for sale; changes in revenue levels; product mix and pricing; the timing and execution of the manufacturing ramp and
associated costs; start-up costs; excess or obsolete inventory; changes in unit costs; defects or disruptions in the supply of materials or resources; product
manufacturing quality/yields; and impairments of long-lived assets, including manufacturing, assembly/test and intangible assets. Expenses, particularly
certain marketing and compensation expenses, as well as restructuring and asset impairment charges, vary depending on the level of demand for Intel's
products and the level of revenue and profits. The majority of Intel’'s non-marketable equity investment portfolio balance is concentrated in companies in
the flash memory market segment, and declines in this market segment or changes in management’s plans with respect to Intel’s investments in this
market segment could result in significant impairment charges, impacting restructuring charges as well as gains/losses on equity investments and interest
and other. Intel's results could be affected by adverse economic, social, political and physical/infrastructure conditions in countries where 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 the timing of closing of acquisitions and divestitures. 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. An unfavorable ruling could include monetary damages or an injunction prohibiting us from manufacturing or selling one or more products,
precluding particular business practices, impacting Intel’s ability to design its products, or requiring other remedies such as compulsory licensing of
intellectual property. 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 April 2, 2011.
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Agenda

e Background

e Video Encode Capability of the Intel® Atom™ Processor
E6XX Series

e Fedora™ Software Stack for Hardware Accelerated Video
Encode
- GStreamer”
- VAAPI
— Video Plug-in
- Intel® Embedded Media and Graphics Driver (Intel® EMGD)
— Fedora Video Encode SW Stack (Camera / Video Memory)
— Color Space Conversion
— Video Encode Performance

e A Peek Into the Lab

— Operating System Environment
— Lab Session
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Background

Video Recording is required by

many embedded segments
including:

IVI, Medical, Military, Energy,
Media Processing, DSS, Media
Phone and Retail

Intel® Atom™ Processor E6XX Series

- Dedicated hardware for real time video
encode/decode

- Low power consumption

- Support for open source multimedia
software stacks
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Video Encode Capability

Video Encode Entry Points:

Processor Intel® Atom™ Processor E6XX Series Accelerator
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GStreamer”

http://www.gstreamer.net/

gstreamer tools

gst-inspect
gst-launch
gst-editor

o

gstreamer core framework

formats
- avi
- mp4
- 0gg

protocols
- file:

- http:

- rtsp:

sources

- alsa
- vad2
- tepfudp

gstreamer plugins
gstreamer includes over 150 plugins

-mp3
- mpegd
- varhbis

media agnostic

base classes

message bus

media type negotiation
plugin system

utility libraries
language bindings

|
e Yt N

sinks
- alsa
- ¥xvideo
- tep/udp

filters
= Converters
- mixers
- effetcs

codecs

*Other names and brands may be
claimed as the property of others.
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VAAPI

VAAPI - http://www.freedesktop.org/wiki/Software/vaapi Scheme to pass various
types of data buffers from application/codec to graphics processing unit for

decoding.
Video Encoder/Decoder
Application
GStreamer”
MI-X (Codec)
VAAPI

Intel® Embedded Media and Graphics Driver
(Intel® EMGD)

DRMLib DRILib

X Server

DRI

N\

DRM Kernel Module
\ \

*Other names and brands may be
claimed as the property of others.

Hardware (video encode/decode, 3D graphics, etc)



http://www.freedesktop.org/wiki/Software/vaapi

Video Plug-in

GStreamer™ Video Plug-in Examples
— filesrc (Read source from File)

— v4l24src (Capture video from Camera)

- xvimagesrc (Capture video from Video
Memory)

- MixVideoEncoder (Hardware
accelerated encoder)

- X264enc (Software encoder)

- ffmpegcolorspace (Color space
conversion)

— avimux (Mux audio and video into AVI
stream)

- MixVideoSink. (Video output)

— Filesink (File storage)

*Other names and brands may be
claimed as the property of others.
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Intel® Embedded Media and Graphics Driver
(Intel® EMGD)

Intel® Embedded Media and Graphics Driver (Intel® EMGD)
http://edc.intel.com/Software/Downloads/EMGD/ acts as a liaison

between the Intel® Atom™ processor E6XX series display/decode

hardware and VAAPI.
I X11é2D ] L_VAAPI ]

OpenGL*/ES/VG
TAL Display ) (IAL Video )

[ Graphics
Services l' (DRI J User

i Graﬁhics )

Micro-kernel Méwgementl Kernel
. T ’ display
core state
i k!
Graphics Hardware GMCH Hardware Encode/decode
Hardware

*Other names and brands may be
claimed as the property of others.
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Fedora™ Video Encode SW Stack (Camera)

Video Encode
Application

’ xvimagesrc \< GStreamer*
. Framework

MixVideo

g' Encoder
, N

N MixVideo

Intel® Embedded Media and Graphics
Driver (Intel® EMGD) Graphics Driver

Open source Plugins

MIX Plugins Video Encoder Display Engine

Intel® Atom ™ processor
E6xx Series Hardware

Int_e|® Embedded Graphics *Other names and brands may be
Driver claimed as the property of others.

14 Intel® Embedded Media and Graphics Driver (Intel® EMGD)
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GStreamer® Pipeline

gst-launch v4l2src ! video/x-raw-yuv ! MixVideoEncoder ! avimux ! filesink

!

Source of
image

!

Encoder

Pixel
Format

Output

Multiplexer

*Other names and brands may be
claimed as the property of others.
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Color Space Conversion

Video Encoder and Video Decoder only
produces video in planar YUV 4:2:0 format

« Camera-in is usually in packed YUV 4:2:2 format. It must
be converted to planar YUV 4:2:0. This task is done
internally in Graphics Driver.

* Video memory design for RGB format. It must be
converted to planar YUV 4:2:0. This task is done through
FFMPEGCOLORSPACE plug-in.
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Intel® Atom" Processor E6xXx
Series Video Encode Performance

Video Encode Performance Score

Intel® Atom™ Processor E6xx Series-Based Platform

1.3Ghz based on EMGD 1.8 driver

373
37% +

268

CPU Utilzation

ELT I
35
35% 1

EEC

M 4M Bit Rate
® 14M Bit Rate

34%

ane_2000_480p_yuwt20p.yuw ane_2000_720p_yuwd20p.yuw

Disclaimer: Performance tests and ratings are measured using specific computer systems and/or comJaonents and reflect the

approximate performance of Intel products as measured by those tests. Any difference in system har

ware 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 considerin

purchasing. For more information on performance tests and on the performance of Intel
Limitations

?roducts, visit Intel Performance Benchmar

http://www.intel.com/performance/resources/benchmark_limitations.htm).

Copyright © 2012 Intel Corporation. All rights reserved.

*Other names and brands may be claimed as

the property of others.
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What's Next? A Peek Into the Demo.

Setup your own platform and experience benefits of
hardware accelerated video recording on the Intel® Atom™
processor E6XX series-based platform.

Note: Fedora*, Gstreamer* and the Mplayer* are already installed.

Steps:

Install Driver, VAAPI and development headers

Install required Gstreamer Video Plug-ins

Run Gstreamer inspect and Vainfo to verify supported Plug-ins

Compare Hardware Accelerated Video Encoding (with USB Camera)

to Software based Video Encoding (with USB Camera)

Compare Hardware Accelerated Video Encoding (Video Memory) to

Software based Video Encoding (Video Memory)

6. Use mplayer(Hardware Accelerated Video Decoder) to decode the
video

b N

Ul

*Other names and brands may be
claimed as the property of others.



Intel® Atom™ Processor E6xx Series-Based
Q Platform Overview Sower
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Operating System Environment

For your convenience, the following installer files

will be present on your system (/home/inforce/lab):
Gstreamer* installer

Plug-ins

Driver Installer

Xorg configuration file

Demo script

AW

TIPS:

1. Open source tools like Medialnfo or FormatFactory are
good tools to analyze Media Files

2. Analyzing Media Files help you make sure that you have
correct audio/video plug-ins installed on your system and
that hardware is capable of processing those media files

*Other names and brands may be
claimed as the property of others.
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Lab Session

« Refer to the lab
instructions located in

the system folder:
/home/inforce/lab
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Summary

The Intel® Atom™ processor E6xx series-based
platform provides great flexibility to users to enjoy
smooth video recording through GStreamer”
framework:

* No video stuttering, no frame drops

« Lower CPU utilization, responsive system, headroom for
additional tasks

*Other names and brands may be

claimed as the property of others.
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