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Khronos Vision

Billions of devices increasing
graphics, compute, video,
imaging and audio
capabilities

Standard APIs define Market growth
silicon capabilities K H RON o s driven by rich

and provide reliable eroMe user
developer access experiences

Developers creating user
experiences need efficient
silicon accelerator access
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1000x Lower Power Changes the World

Annual Market Size

1B T

100M -+

10M

The next 10 billion Computers
will be deeply integrated into the
fabric of our lives

100W 10W 1w
Device PowerConsumption
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NOS

KHROS

Modern Mabile SiliconFunctionality

ARich Experiential Processing
- Parallel Computing
- GPU Computing
- 3D Graphics
- 2D Graphics
- Camera control
- Image processing
- Video encode
- Video decode
- Audio encode
- Audio decode
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The Critical Role of APIs

APIs enable software K H RON 0 S

developers to turn ErBV
silicon functionality into Khronos APIs are low -level T just
a - above raw silicon - to create the
’ Mahanaguser Af oundationo functional

EXRElENESS every platform

NOS

KHRO
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Khronos: - Forum for Industry Cooperation

Open International Membership
Any company is welcome to join  to suggest working groups and technology directions

Industry Cooperation

Hundreds of man years invested by industry experts to create state -of -the APIs
\) GROUFP
Open Standards Royalty Free
- Publicly available on No per -device royalty
o; web -site to be used to ship API
" by anyone implementations
<

Opportunity to compete to create chips, software and systems that
deliver amazing end user experiences in international markets

International Market Growth= ¥ $ U !

KHRO
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http://www.amd.com/
http://www.antixlabs.com/
http://www.altsoftware.com/
http://www.google.com/
http://www.hu1.com/
http://www.fujitsu.com/
http://global.mitsubishielectric.com/
http://www.nds.com/
http://www.s3graphics.com/
http://www.st.com/
http://www.sasken.com/
http://www.toshiba.com/
http://www.vivantecorp.com/
http://www.marvell.com/index.jsp
http://www.umu.se/umu/index_eng.html
http://www.gshark.com/

Khronos-Family of Standards

Application Authoring and

Acceleration

System
Integration

accessibility

3D Digital Asset
Exchange format

CeeooL |

Cross platform Parallel
desktop 3D Computing

- OpenKCODE

Plugin -free Mobile OS
3D Web Content Abstraction

Embedded 3D

Context, Sync and
Surface Management

penGL|SC OpenMAXIAL penSL\ES _

Safety Critical 3D

OpenMAX|IL

Video, Audio, Image
Component Integration

Rich Media
Framework

Advanced Audio Vector 2D

OpenMAXDL  OperWF

Window System

Codec Creation Acceleration

KHRCONOS

GROQUP

A coordinated ecosystem of
compute, graphics and media
standards and APIs
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NOS

KHRO

Khronos:Process

Any member can propose a new
working group and can
Academic Members contribute technology they want
- Participation in to see adopted by the industry

working groups

Contributor Members
- Participation and vote in
working groups

Promoter Members

- Participation and vote in
working groups

- Board seat for strategy,
budget and spec ratification

Working Groups
One working per API

penGLIES.

- OpenSLES

— N

—

SDKs, Sample Implementations,
Documentation and Man Pages

Conformance Ratified
Tests Specifications

Khronos Adopters Agreement
enables API trademark to be
used on conformant products

Adopters
Build conformant
implementation and products

N

Developers
Develop applications
using the APIs
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Khronos:-Membership

| Academic | Contributor

Member Fee $1,000 $10,000 $25,000
Marketing Benefits N 3 5
Full WG Participation - < <
WG Vote - 5
Board Seat <
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Khronos:IP Framework

Implementation IP
Is not licensed 1 enabling market
competition over cost, performance,
power etc.

Member Protection
No IP disclosure is necessary
Very restricted license grant:
- No implementation IP
- Only essential IP (i.e. no alternative)
- Only for conformant implementations

Industry Protection
Khronos membership and hence mutual
IP non -assert from other members is
open to any international company

KHRCONOS

GROUP

| P ASafety Zoneo:
Khronos members agree to not sue
other members over Khronos
standards

Health Warning
Khronos makes no warranties
about non -members IP status - though
Khronos working groups attempt to
not infringe third party IP
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How Does Khronos Make Money?

Al't doesnot ! -IWrbfit coganizationn s a non
- Funded by member dues and conformance fees

- Used for conformance tests, samples implementations, documentation etc.

NOS

Taxing an API with royalties
would generate relatively
small amounts of revenue

An open, royalty free API standard creates
much larger market  opportunities for
products using that API

KHROS
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Cooperation versus: Competition

Every industry needs foundational standards to
enable sufficient value to be delivered
economically by competitive vendors to enough

A end users to build a market
$ Commercial
Opportunity K H _ o s
\) GROUFP
Productive cooperation to enable
market competition - maximizing
end -user value and market growth
U):
oo Lack of competition stifles
o innovation and slows Competing technologies confuse and
z° creation of new user - fragment market: e.g. video codecs ,
L valued functionality VHS vs. Betamax , BluRay vs. HD DVD
| ®
,) <€ >
[ 100% 100%
== COOPERATION COMPETITION
~
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Khronos:Conformance Process

AA standard without strong tests for conformance is not a standard at all
- Need multiple vendor consistency to create reliable development platform

AKhronos Administers an Adopters Program for each API
- Khronos APIs have exhaustive set of conformance tests

KHRCONOS

- Full source access to tests for small fee
- Peer review of uploaded results by working group
- -
- Conformant products listed on web-site
w:
02 Company
o implementing Adopters Port Test Upload test results Successful
Z _Khhrort‘os Sp?ﬁ Agreement and Source to to Khronos private Review enables
‘ S tssdgn?;fk ¢ — Fee to enter —>  product and > web -site. Peer — products to use
‘ E.g. fAWe have Adopters generate test review by Khronos
implemented program results members/Adopters trademarks

e OpenGL E S 0
- -
a2
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Ecosystem Growth

Market demand for 'C:re?t "
: rich applications R
KHRCONOS "

Industry Tools and

Cooperation SDKs
Building a upward spiral of

commercial opportunity vy
gfceéer%tion AP Open Authoring
N Standards I

Conformance High -quality C = LLADA

BHIONSY Tests platforms
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OpenGL ES Penetration

OpenGL ES has become the most widely deployed 3D API

— Smartphones, games consoles, GPS, medi a

™ 3D phones

B Phones with OGL ES

2006 2007 2008 2009 2010 2011 2012 2013 ‘
Source: Jon Peddie Research, March 2009 @
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Driving API'Adaoption into Device Platforms
* symbian[\ @pnlm 3”

. | - 2=F
MeeGo
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- *zBlackBerry

Surface

o Flinger

ol

@renGLES. OpenMAX|iL. 6D

b ‘ J Plug in
\ @G”ES Native support

EGL and OpenSL ES now
supported in Android 2.3 NDK

L ebGL ‘
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http://www.apple.com/

KHRCONOS

GROUP

Desktop and Authoring
Standards Overview
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OpenGL Tactics

Features driven

roadmap Adopt proven

extensions

v T 2
penGL = ==
L{;\ L %‘1 Streamline the API

Embrace OpenCL

interop Core and
Compatibility
profiles

Align with
OpenGL ES

Simplify DX <—‘
porting
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OpenGL for'Each Hardware Generation

Tessellation and Compute
penGL.4-x

Geometry Shaders

penGL.3.X

Vertex and Fragment Shaders

penGL 2.x

Fixed Function

penGL.1.X

-~
OShape
> reali smb
—

'>. OSur face
real i smo
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Unigine Heaven Benchmark

-
I3 Unigine Heaven Benchmark 2.1

[l B )
g W 7

&~ BENCHMARK ") ()

API:
Stereo 3D

Shaders

Tessellation:

ANISOTopy:

Anti-aliasing:

Full screen

Resolution:

/OpenGL

_ Tessellation
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