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Intel® WIiDi (Wireless Display)
Dual Screen Apps

App Window #1
Curate, search &
control on 2’ screen

App Window #2
View content on
10’ large screen

2’ & 10’ refer to the distance from the screen IDF13
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Dual Screen UX - Environment

The dual screen apps are a new innovative paradigm!

« Consumers are already “multitasking” using Mobile Devices & TVs

Miracast™ broad adoption creates a large target
¢ OS vendors (Android™ 4.2.2 and Windows™ 8.1)1 support it
« Many Smart DTV & phone vendors support it

Intel® platforms + Intel® WiDi is the best Miracast solution

 Intel WiDi is a superset implementation of Miracast (features + performance)

e The Ultrabook™ with 4t Generation Intel® Core™ processor and GPU is an
amazing dual screen platform

 Touch, hardware video codecs, multi-roll radio & 3D Visualization
* Protected content ready via HDCP 2.1
Existing OS APIs for ISVs
 Miracast removes all app-to-app multi-OS comms
 One application with two windows; only common OS APIs
 Single PC app with no CE app required
The Numbers
 Intel WiDi 50Mu+ Tx & 15Mu+ certified Rx (as of mid-2013)
* Miracast number can be found on the Wi-Fi Alliance™ web site
IDF13

1Apple” AirPlay™” is a proprietary solution
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Dual monitors

Intel® WIiDi — Dual Screen Interaction

Duplicate
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Intel® WIiDi — Dual Screen Interaction
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10’ Display Changes Everything
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Intel® WIiDi — Dual Screen Interaction

Extended

IDF13



Same screen on both monitors
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Intel® WIiDi — Dual Screen Interaction

Duplicate

End users understand
Dual Screen duplicate
mode, even at 10’

IDF13



Microsoft™ PowerPoint™

Intel® WIiDi — Dual Screen Interaction

|r_ Railroad Diagram for WEL
Extended 1

j— Ack

In order to support an interactive Ul, e
all WEL function calls are nen-blocking
and return immediately. Subsequent

ShutDown
¢ Disconnected
! j— ack ——
call backs will occur as needed. DisconnectAdapter >

Fod ay ’ Connectec
bt Ack
StartConnectionToAdapter —¥

[ — ScanComplete (n)
44— AdapterDiscovered (ID) xn —
Ack

StartScanForAdapters

GetHost5tatus

Initialize
GetHostCapability

GetAPIversion

Intel Confidential

Railroad Diagram for WEL

\

Current Slide (window 2)

Presentation view (window 1)
current slide + slide thumbnails

+ note taking Ul
IDF13



Playing Video Clips
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INntel® WIiDi - Dual Screen
Interaction

Extended

Dual Screen extended mode:
Hard to drag applications to
second display 10’ away!

IDF13



Intel® WIiDi - Dual Screen
Interaction

O fa oo

Playing Video Clips
e ©

Dual Screen extended mode:

Very hard to mouse at 10’ away!
Click to maximize window
Click to play-pause...

IDF13
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Intel® WIiDi Dual Screen Apps

One App w/2 windows
on Two monitors

App Window #1
Curate, search &
control on 2’ screen

App Window #2
View content on
10’ large screen

2’ & 10’ refer to the distance from the screen IDF13
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EXTREME
Content

Follow
Driver

Driver
Location

Live
Feed

Driver
Tweets

Driver
Stats

T

Clear All

Driver #48- Car Cam

MPH / POS

Driver #10 —
Follow the Car
Track Cam

Position

R

[ Load Layout] [Save Layout]

Driver #8- Car Cam Driver #99- Car Cam

MPH / POS MPH //POS

Car Race Main Live Feed

Tweet Feeds....
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Layout 1
Layout 2
Layout 3

Layout 4

Select Driver, POV, Stats on the PC... where it's easy!
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Intel® WIiDi — Dual Screen Possibilities

Multi-video
User configured
Application

-

App Window #1
Configure and add

select content
on 2’ screen ' = LYETEE

EXTREME
Content

LLLLLL

App Window #2
View multi-angle
Videos & more on
10’ large screen

LLLLLL

LLLLLL

One application, pulling content from one site, driving two screens! IDF13
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One Source for all content (A/v/P/MD)
One APP on one platform (display, curate & config)

 Dual Screen app dev on a PC is both well understood and hosted in

an accessible environment
* ISV enjoy the most CPU / GPU power for creating dynamic and

super rich content user experiences

TV

Cloud Simple Monitor

One Source

IDF13
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4th Generation Intel® Core™ Processor Enables
Dual Screen Apps with a Dynamic UX

Dynamic Experience:

The Ultrabook™ with 4t Generation Intel® Core™ and GPU is an
AMAZING dual screen platform!!

Touch — all Ultrabooks require touch interface for direct manipulation

Hardware Video Codecs — multi video encode/decodes do not
saturate CPU

3D Visualization — Intel® Graphics support spectacular graphics
experience on multiple screens

Multiple frame buffers — Windows™ OS supports multiple monitors

Multi-roll WiFi radio — Intel® WiFi supports simultaneous
connection

— Access Point (internet) plus Peer-to-Peer device (Intel® WiDi)

IDF13
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Possible Dual Screen App Categories

Dual Screen UX ideas for a variety of application categories

Movie/ TV Media

« Sharing/Playing
— Netflix™, Hulu™, etc.
— YouTube™, TED TV

Personal “Digital
Signage”

e Locale info — Time/Date,
Weather, Traffic,

« My Info — schedule, commute,
ToDo,

« My content — photos, music

 Social media — Facebook™,
Flickr™...

Gaming

Audience view

Light wt gaming

— Maps

— Backpack contents
Private vs. Public screen
— (i.e., Poker / Battleship)

Live Events

Multi-view camera angle
Choose your announcer
Fantasy team

Stats

IDF13
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A Miracast™ Specification Primer

« Miracast™ Requirements:
— Peer-to-Peer WiFi Connection

= Use WiFi Direct”™

— Video Stream Definition

= MP4 (always)

= Frame Rate

» Frame Dimensions
» Audio Format

e Miracast:

iIs NOT an application

IS NOT an end-to-end solutions for screen sharing
makes NO assumptions about the video source

iIs only a video pipe between a source and a sink

IDF13
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Miracast™ is Not Just for Computers

PC

Source

— (=

or

Miracast makes no assumptions about Video Source

IDF13



Intel® WIDi is PC Screen Sharing based
on Miracast™ Specification

el® Techn©'09”

Screen
Share

Intel® WiDi End-to-End Screen Sharing solution!!!

Miracast makes no assumptions about Video Source IDF‘I 3
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Intel® WiDi (Miracast™) Support for Windows™ 8

vs. Windows 8.1

Shipped
by Intel to

PC OEM

Intel® WiDi Ul
(Connection)

Intel WiDi Core DLLs /
Miracast™ Spec

Graphics
Driver

WIiFi Driver

Use SendKey
| (#A+Shift+Ctrl+F21)
I to invoke Project menu

MS Connect Mgr
(“Project” charms Menu)

31

Windows™ 8

Intel WiDi Core DLLs /
Miracast Spec

Graphics o
Driver WiFI Driver

Windows 8.1

IDF13




How to Scan and Connect (iIntel® wWiDi 4.1 app)

Use Intel® WiDi Display App Ul = Scan and Connect (Windows™ 7/8)

List Devices S—
Available Devices ! (Intel)
CO n n eCt Type Name Status Model
U I Canon Beach
ﬂa _ i Connected  Canon 5D rﬁ:
D iSCO n n eCt iﬁ Aardwolf Available Intel v3 EVT f’.
Ul ﬁa Lisizio  Avieoe ff;
EE SBWD Available  DCAQB9 ff.
S i g n al EE S3D Available 53D f’.
Strength miﬁ MainStage ~ wiedle MainStag ﬁ.

32
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Intel® WiDi - How to Scan and Connect -
Windows™ 8.1

M ISV’s Ul should launch the “Charms” Project Menu
anual flow 3 steps...

via #A+Shift+Ctrl+F21

(© Project

Devices

Desktop

B)

then

Swipe - Tap Tap Tap

1 swipe — 3 taps Previously paired devices show automatically

IDF13



First Time Pairing on Windows™ 8.1

IDF13
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First Time Pairing on Windows™ 8.1

Devices

Desktop

B)

8 .
Frmy Print
-

IDF13

35



First Time Pairing on Windows™ 8.1

Devices (© Project

IDF13
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irst Time Pairing on Windows™ 8.1
4

@ Devices A4 or remove
Devices (© Project PC info
ey Device settings
—

| TTV]SSLMQGCG -UC
-

E)) Phay : 2 Bluetooth ==
Y O card. ! ri-AardvarkModel
Wireless m rn.c:irngv

Manage devices l e Yy

[

A by Mormal-Abby SomeOne

E Canon beach-Canon 5D
ele

AutoPlay

Sh

le Project

Dnn t Connect!-MainStage

Flash-Flash

IDF13
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First Time Pairing on Windows™ 8.1
o 4
Jo

@© Devices Add or remove
Devices (© Project PC info

Add a device

Device settings

[TV]55LM3600-UC

Bluetooth p Television

Wireless

Manage devices E A=BI=3::-.|-.I?_1|QI VIEVT-B

AutoPlay E J}:.‘Il:.s:lt\ljr.rnal-}\bby SomeOne
Sh

Canon beach-Canon 5D
Television

E Don't Connect!-MainStage
Televisior

m Flash-Flash

Enter the WPS PIN for your television

and the WPS PIN on your Aardvark-AardvarkModel or in the information

IDF13




1 swipe — 7 taps — 1 keypad

irst Time Pairing on Windows™ 8.1

@© Devices Add or remove

F
0 4
P (© Project PC info

Device settings

Add a device

[TV]55LM39600-UC
Bluetooth p S v

Aardvark-AardvarkhModel

Wireless < Connecting

Manage devices E ekt O

AutoP |ay E Abby Normal-Abby SomeCOne

Canon beach-Canon 5D
Television

E Don't Connect!-MainStage
Televisior

m Flash-Flash

Sh

Enter the WPS PIN for your television © Project

You can find the WPS PIN on your Aardvark-AardvarkModel or in the information

that came with it.
UTEST32
g 07944451

" Connecting

IDF13
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Supported Windows™ App Environments

Windows™ 7/8

Windows 8.1

Android™ 4.2.2

40

Desktop Apps

Supported in OS
Easy to implement
No new APIs

Supported in OS
Easy to implement
No new APIs

Modern Ul Apps

Dual Screen Mode Not
Supported

New Dual Screen APIs
(Avail June 26 ‘13)

Web Apps

Researching Support
Browser Plug-in
needed

Silverlight™ support via
Intel wrapper DlIi

Researching Support
Browser Plug-in needed
Silverlight support via
Intel wrapper DII

Intel® WiDi
WEL API

optional

Intel WiDi Ext Lib
(WEL) 2.0 API
for “connection”
action via Intel

Charms menu
“Device—Project”

Uses: SendKey
“#@+Shift+Ctrl+F21”

Supported in OS

as Presentation Surface
Easy to implement

App Service APIs

Implemented as
Application or Widget
to support
multitasking

IDF13
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Summary

Dual Screen Apps are a new growing user experience
Supported natively in Windows™ (bT and New) & Android™
Development environment = HDMI™ cable’

One application — One content source — 2 windows
— Easy to develop, no app-to-app sync needed

CPU and GPU needed to drive exciting experiences
Lot’s of new user experiences to be discovered

WIDi is the implementation (based on Miracast™ spec)

Miracast is the industry standard

To get started, of course test on WiDi connection

IDF13
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Next Steps

« Visit the IDZ (Intel Developer Zone) web site for
development materials, source code, videos and
links

« (et started coding and see how simple it is

« Develop new and exciting apps with two screens to
set your product apart from the rest

IDF13
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Additional Sources of Information

PDF of this presentation is available is available from our Technical Session
Catalog: www.intel.com/idfsessionsSF. The URL is on top of Session Agenda
Pages in Pocket Guide.

Real Applications available today:

Nerd HQ - a bunch of interviews from Comic Con '13. These are all shot with 3 cameras
and this app enables the user to choose the camera angle. Download here:
http://smooth-las-akam.istreamplanet.com/players/nerdhg/app/

Intel WiDi Media Share -The new Intel WiDi Media Share application.
https://downloadcenter.intel.com/Detail Desc.aspx?aqgr=Y&DwnldID=23022

DUAL SCREEN code example:

Metro Dual screen Project Sample: http://code.msdn.microsoft.com/windowsapps/Projection-
sample-526b3cld

Projection Manager class: nttp://msdn.microsoft.com/en-
us/library/windows/apps/windows.ui.viewmanagement.projectionmanager.aspx

ApplicationViewSwitcher class: http://msdn.microsoft.com/en-
us/library/windows/apps/windows.ui.viewmanagement.applicationviewswitcher.aspx

Here is the API for enabling two screen apps on Android:
http://developer.android.com/about/versions/android-4.2.html#SecondaryDisplays,

IDF13
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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.

A "Mission Critical Application” is any application in which failure of the Intel Product could result, directly or indirectly, in
personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH MISSION CRITICAL
APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND
THE DIRECTORS, OFFICERS, AND EMPLOYEES OF EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES
AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY,
PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL
OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF
ITS PARTS.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the
absence or characteristics of any features or instructions marked "reserved" or "undefined". Intel reserves these for future
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The
information here is subject to change without notice. Do not finalize a design with this information.

The products described in this document 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.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.
Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be
obtained by calling 1-800-548-4725, or go to: http://www.intel.com/design/literature.htm

Intel® WiDi Technology requires an Intel® Wireless Display enabled system, compatible adapter and TV. 1080p and Blu-Ray*
or other protected content playback only available on select Intel® Core™ processor-based systems with built-in visuals
enabled, a compatible adapter and media player, and supporting Intel WiDi software and graphics driver installed. Consult
your PC manufacturer. For more information, see www.intel.com/go/widi.

Intel, Ultrabook, Core, Look 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 ©2013 Intel Corporation.

IDF13
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Risk Factors

The above statements and any others in this document that refer to plans and expectations for the third 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;
customer acceptance of Intel’s and competitors’ products; supply constraints and other disruptions affecting customers; changes
in customer order patterns including order cancellations; and changes in the level of inventory at customers. Uncertainty in global
economic and financial conditions poses a risk that consumers and businesses may defer purchases in response to negative
financial events, which could negatively affect product demand and other related matters. 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; segment product mix; 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. 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. 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. 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, disclosure 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 Intel 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 company’s
most recent reports on Form 10-Q, Form 10-K and earnings release.

Rev. 7/17/13
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Intel® Wireless Display is Based on the
Miracast™ Spect

Intel® Wireless Display (Intel® WiDi) Released ver. 1.0 in 2009
 Based on Intel “MyWiFi” peer-to-peer WiFi driver and hardware (multi-roll)
 Based on Intel proprietary RTSP protocol & UDP/IP data plane

In 2010 WiFi Alliance’s “WiFi Direct™ spec (peer-to-peer only) was gaining
acceptance
* Industry standard peer-to-peer networking protocol w/WPA2 security

« Marvell”™, Atheros™, Broadcom™, Intel, Ralink™ and Realtek™ announced their first
products in late 2010

e Android® 4 in 2011

In 2011 WiFi Alliance™ started working on “Wireless Display” standard
* Intel submitted Intel WiDi spec for review
* Intel and many other CE and PC vendors participated in review process

In 2012 WiFi Alliance released Miracast™ Spec 1.0 (including WiFi Direct)
* Similar to Intel’s RTSP protocol & UDP/IP data plane
* Intel ported Intel WiDi 4.0 to Miracast Spec 1.0

* Intel added vendor extensions and performance criterial to match WiDi ver. 2/3
feature set

* Intel WiDi software is 1of 5 Miracast Certification “test bed” source applications

IDF13
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Intel® WIiDi “Superset Features”

Quality Metrics

MOS 4 level video quality required
Low Delay Mode - < 100ms latency screen-to-screen

Optimized connection time

Additional Features

Fast Cursor — out of band cursor coordinates to drive RX
hardware cursor

USB over IP — Full HID, Video Camera, and Mass Storage
device classes

Cinematic Sync — WiDi video stream frame rate reconfigures to
match the media frame rate

“PSR” (panel self refresh) — skip non-changing frames to
increase battery life and reduce WiFi bandwidth

IT Modes — The WiDi Rx is a network managed device and

enforces supports IT settings i.e., bandwidth limiting, etc.

IDF13
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DLNA v. Miracast™ (Intel® WiDi - Screen
Sharing)

DLNA:

 Based on serving/streaming media files over a
Server/Client/Controller (3 box) method over layer 3 network

 Most implementations have been based on “Pull” method
— Difficult UX for end users

* Requires the player to locally render the content which requires
codecs for all media types

— Not future proof
— MPEG Il reg’ed with $2 lic/unit

Miracast (screen sharing):

* Based on video streaming between Source and Sink over layer 2
network

— Not file based

 Most implementations based on “Push” method
— Consol UX easy for users (touch, mouse/KB)

* Requires the Sink to render only MP4 IDF‘|3
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