CTpyKTypa OTPaC/IeBOro 1 MexoTpac/ieBOro KOHCopLmyma
Ha npumepe Khronos Group
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CoBeT ANPEeKTOpOB —

cTpaTernyeckoe niaHMpoBaHue, > - Board of Directors
ynpasneHue crouP and Officers

IP-FREE ZONE ¢

[pynnbl NpoBeAeHVs NCCNeA0BaHNA,
COBETHWKOB, MOCTPOEHWS — m&m Techni mi‘;}:ﬁs '"
NHPPACTPYKTYPbl Y BHELLHWX

KOMMYHUKaUNA — 34eCb eLlé HeT

ObMeHa NHTeNeKTyaIbHOM 8 SEPARATE IP ZONES
COBCTBEHHOCTbLIO

Ger

Includes: SPIR-I, Cifent AP,
and Environment Specs.

Paboune rpynmbl 7 @GLES- CVilikan| g

KOHKPETHbIX CTAHAAPTOB. ___—p
34eCb NPon3BOANTCA

ObMeH NHTesIeKTyanbHOM

COBCTBEHHOCTbHO JJ
BT
S Vulkan SI J
Bo3MOXHO AeneHue Ha |
Vulkan ML
noArpynnol

|
EI
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CoBeT AMPEeKTOPOB COCTOUT N3 NMpeacTaBuTenelt KpynHbIX
TeXHOM0rMYecknx KoMmnaHum n geatenet T-pbiHka

g

Meil Trevett
President, Director
The Khronos Group

(NVIDIA)

@ Linkedin Bio

lan Romanick
Secretary, Director
The Khronos Group

{Intel)

Q

%]

Martin Enthed Shannon Woods Andrew Garrard John McDonald Mitch Singer
Treasurer, Director Director Director r Director
05 Group The K o5 Group The kh
(Arm Limited) (Apple) )
£ Linkedin Bio Bio

Vice President, Director
The Khronos Groug

{IKEA)

@ Linkedin Bio

Emily 5tearns

Managing Director

The Khronas Group

(Google)

@ Linkedin  Bio

Ueli Gallizzi

Director

The Khronas Group

(Sony)

@ Linkedin

e Khronos GiIc

{Imagination Technologies)

Nick Penwarden

o

Director

The Khronos

(Valve Corporation)

B Linkedin

Ralph Potter

@ Linkedin  Bio

Robert Simpson

@ Linkedin
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Ansa yao6cTBa B3aMMOAENICTBYMSA BCEX YUHACTHNKOB, BK/IHOUas
MEHEePKMEHT N BHELUHNE KOMMYHUKALMW, KOHCOPLIMYM NoAeNéEH
MO TEXHONOrNYECKUM HanpaBAeHUAM U PbIHOYHbBIM CerMeHTaM

performance 3 D

vactive 3D and
moﬂ Deskl- o!:_ani @::z:k

3D Graphics 3D Assets Portable XR Parallel Computation
Desktop, Mobile Authoring Augmented and Vision, Inferencing,
and Web and Delivery Virtual Reality Machine Learning
— F T 7" -
Vulkan. ANARI» @m @\,R OpenCL
enAn. —
@GMES penGL. T P OpenVX. NNEE -
3DCommerce il s
S —— - Qulikan. OpenCL

'-'3 S;L' ‘:(PIR @CL_ 3DCommerce®
\ L penVX.
\ ANARI» 27 4

Vg <,
OpenCL (SPIR.

@bl CCSLLADA. GreL. GPR.

CoorGLE Cilkan|@D  Safety Critical APls s S | ]9

& .
y,‘aa :‘araﬂ'el Computing ;:5\,39?
ization on HPC and
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KoHcopunym npesycMoTpen poau A/ O4eHb Pa3HbIX
YYaCTHMKOB, BK/tOUast Manblil 61U3HeC, Hay4Ho-
nccnefoBaTeNbCkme YUpPeXAeHNa U faxe YacTHble N1La

Promoter Members - Board Approval Required. Full working group participation and voting rights PLUS the right
to designate a Director to the Khronos Board.

Contributor Members - Available to any entity that wishes to join. Have full working group participation and voting
rights.

Associate Members - Available to companies with fewer than 100 employees. Have full working group
participation but without working group voting rights.

Academic Members - Available to accredited Academic Institutions. Have full working group participation but
without working group voting rights.

Non-Profit Members - Available to registered Non-Profit entities. Have full working group participation but without
working group voting rights.

Individual Contributors - Available by invitation only.

Liaisons - Cooperation with industry associations and organizations. Additional details available here.
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Promoter Members

Participate and vote in
Working Groups, Board
seat for setting strategy
and budget

Conformance is Key
Comprehensive testing
frameworks available

Adopters
Build conformant
implementations

Developers
Freely develop software
using Khronos standards

CTpyKTypa C TOUKM 3peHNSA YH4aCTHMNKOB

KHRCONOS

GROUP

Promoter, Contributor, Non-Profit,
Associate, and Academic Members
“ncommerce  ANARDY (EGL. (OTF KTX 'NNEF,
OpenCL penGL. QpenGLES  (penGLIES

OperWG. OpervX. WperxR. GPIR. GYCL

Ciilkan. WVilkan/@s (@ebGL.

Conformance
Tests, Adopters
Program

Ratified Specs,
SDKs, Samples,
Reference Cards

Adopters Education

Developers

Contributor Members

Participate & vote in
Working Groups

Non-Profit, Associate,
and Academic Members

Participate in Working Groups

Working Groups
For each Standard,
open to all members

Specifications &
Learning Materials

Public & free of charge

Ecosystem
Samples, tools, webinars,
tutorials, meetups
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Membership with Voting Rights

Promoter Member Contributor Member

$75,000 per year $18,000 per year

Board Approval Required Available to any entity that wishes to join
The right to designate a Director to the Khronos Board.

Full working group participation and voting rights

Membership with No Formal Voting Rights

$?,SDD PeEr year $3,SDD+ PEr year $1 ,DDU PEr year

Available to registered Non-Profit Available to companies with up to Available to accredited Academic
yL’laCTl/le He 6EC|'|J'IaTHOe. antities 100 full-time employees, §1/2 per nstitutions
LleHa 3aBUCUT OT NOTPEeBbHOCTEN 1 NpaB employee

Full work g Eroup participation.

No formal voting rights.

Membership Dues Increase

Effective January 1, 2024, Khronos will raise the dues for most membership levels. If you have any guestions about

membership dues and renewals, please contact memberservices@khronosgroup.org.

£90,000 R im 54,000

. - - - kA .
Promoter issociate Minimur
- rag—— &7 O " T—— . - — & TN
Lontributo £22,000 Associate per employee $220
0 Oy A W

&

el

Non-Profit $£0 000 Academic

Anekcen Jlncosuukmnin, 2022



BoT BCe BO3MOXHOCTW Y/IeHOB KOHCOpUWMyMa

Detailed Membership Level Benefits

Participate in all working groups with full access te working group materials:

Join any Khronos Waorking Group and participate in specification development

Early acceszs 1o draft Khronos specifications, decumentation and related information

Access and participate in develapment of Confoarmance Test Suites

Access to all working group materials - including dizcussions, drafiz and call recordings
Participace in Face to Face meetings three times per year

Stand for elected Working Group positions (e.g. Chair, Specification Editar, Confarmance Lead)
Enjoy immediate access 1o the members-only resources

Propose initiation of mew Working Groups and projects

Marketing

Caompany loga and description on Khronos web site

Prezent and demo at trade events & seminars (SIGGRAPH, GDC, Supercomputing, and mare)
Metweark at mermber-anly events

“eet and influence implementers

Join the Marketing Advizary Panel (MAP) to help shape Khronos marketing effarts

¥hronos promotes your Khronos-related member events, webinars, product releases, press
releazes, enc.

Prezent and participate in Khronos inwebinars

Camment in Khronos Press Releases and activities

Learn more about marketing beneficz with Khronos

Vate in Werking Group level decisions

Board Participation

Direcrors Seat and & vore on the Board

Zer Khronos stracegy and budgetary priorities
2e elected az an Officer of Khronos

Vore on final ratification of specifications

Review and approve each Working Groups’ scope of work

Promoter

v

Contrioutor
W'
Azzociate

W'
Mot-for-
profic
W'
Academic

L

Promoter

v

Contrioutor
W'
Azzociate

W
Mor-far-
profic
L4

Acacdemic

L

Promoter

L

Conrrioutor
'
Azzociate
x
Mot-for-
praofit
x
Academic

x

Promoter

v

Contributor

x

Azzociate
x
MWar-far-
profit
x

Academic
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YnpaBneHue rpynnamMmu 1 noArpynnamMmu
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PykoBoanTenu rpynn rno ctaHAapTam YacTo NPOUCXOAAT 13
coBeTa ANPEKTOPOB

Working Group Chairs

CHAIR: Secretary: Vice Chair: CHAIR:
Shrenik Sadalgi Leonard Daly Thomas Huang Neil Trevert
WayTair ndependent Target JVIDIA
Linkedin Linkedin Linkedin
CHAIR: CHAIR:
Alexey Medvedev Kiriti Nagesh Gowda
Meta AND
Linkedin Linkedin
CHAIR: . 'y CHAIR: Vice Chair:
Jefferson Amstutz -.,v ‘ Alfredo Muniz Ron Bessems
bt OpenAR : . XEED Magic Leap
Linkedin Linkedin Linkedin
Co-Chair:
Diversity & Inclusion Geoff Stahl
Council Apple
CHAIR: CHAIR:
Jeft Vigil Michael Wong
Samsung Codeplay
Linkedin Linkedin
CHAIR: CHAIR:
Neil Trevett Tom Olson
NVIDIA Arm Lrd
Linkedin Linkedin
CHAIR: CHAIR:
Piers Daniell Peter Papadatos
NVIDIA C A
Core AV
Linkedin Linkedin
CHAIR: CHAIR:
Piers Daniell Kenneth Russell
"1.'. D ':‘ =
LOOEIE
Linkedin Linkedin
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ECTb moArpynnbl CO CBOMMY PYKOBOAUTENAMM

. PBR TSG
Task Sub-group Chairs CHAIR
Ed Mackey
Asset Creation TSG Analytical Graphics Inc.
Co-Chalr: Co-Chalr: Co-Chair: Linkedin
p—— Nathaniel Hunter Max Limper Eric Chadwick
et

Dreamview Studios DGG Wayfair
Linkedin Linkedin ] ‘ e CHAIR:
£ Robert Simpsen
MemoryModel . Quaicomm
Certification & Validation TSG Linkedin
Co-Chair: Co-Chair: -
Leonard Daly Ashleigh Miller
ndependent Amazon VE-GL-CTS T5G
CHAIR:
Linkedin Linkedin
Matthew Netsch
Qualcomm
Configuration T5G
Co-Chair; Co-Chair:
Daniel Beaucham Stefan Leroux Vulkan ML TSG
Shopify Shopify CHAIR:
Linkedin Linkedin Ross Cunniff
NVIDIA
Linkedin
Co-Chair; Co-Chair:
Jon Wade Adam Morris Vulkan Portability TSG CHAIR:
Shopify Target Neil Trevett
Linkedin Linkedin NVIDIA
Linkedin
Vulkan Ray Tracing T5G
-1 g CHAIR:
! Daniel Koch
" NVIDIA
Linkedin
. Vulkan 51 TSG
Leonard Daly S
Linkedin Chad Versace
Google
Linkedin

CHAIR: Vulkan Video TSG CHAR:

Anastasia Stulova Ahmed Abdelkhalek
Arm Ltd AMD

Linkedin Linkedin
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EcTb pegakTopbl cneunpukaumii

Spec Editors

Johannes Guenther Hwanyong Lee
— Ajou Universit
Jon Leech Radha Giduthuri
ndependent noe

Linkedin Linkedin

Ben Ashbaugh Michael Kinsner Alastair Murray Ryan Pavlik
nee nte Codeplay h Collabora
Linkedin Linkedin Linkedin Opemn_‘ Linkedin

Jon Leech - — John Kessenich
ndependent = Google
Linkedin SP'R . l | Linkedin

. Jon Leech Ronan Keryell
. . v ndependent AMD
@GL‘ES Linkedin i Linkedin

Hwanyong Lee " Jon Leech
Ajou Universit ndependent
Linkedin
PICTURE Dean Jackson
NOT o
AVAILABLE
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HakoHeLw, B KaXAoV rpynne xenaTe/ibHO Hanue pykoBoAUTENS
MO BHELUHVM OTHOLLEHWNSAM

Outreach Officers

Adam Morris
Target
Linkedin

Jared Cheshier
Pluto
Linkedin

Denny Ronngren
Tobil Technology AB
Linkedn

Tom Deakin
University of Bristol
Linkedin

Karen Ghavam Toblas Hector Marty Johnson

LunarG AMD Khronos Group
Linkedin
Mell TREVETT Steve Winston
NVIDIA Holochip
Linkedin
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KoMnaHun, npnmMeHaroLme ctTaHaapT
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JTrobasa KoMNaHUA MOXeT NPUMeHATL cTaHZapTel Khronos
6ecnnatHO. HO He MOXeT roBopuTb 06 3TOM. A eC/I OHa Xo4eT
3a9BUTb COBMECTVMOCTb, eCTb OTAe/IbHasA TapudpHaa ceTka.

PaspaboTumky MOTyT NOAYyYUTb CTaTyC "nocnegoBartens” ToNbKO
nocsie ynaatbl B3HOCA N NPOXOXAEeHUNA He3aBUCMbIX TeCTOB

Adopter | Implementer

Develop Products

i ol
ACCEEs 1o The DU Khronos Specifications. documentation and supoo & v v
Develop license-free, roya free products using Khronos Technologies o v

<

Formal Redew Procece '\f

e i e

Submit products 1o the confarmance proces o

Must sign Adopter agreement and pay Adopter fes

Canformant Prod an use APl Tradema v 4

- -

D ooorTun 5 Menton products and be quoted in Knronos oress releases articles a L 4
- gss RTTe

Tompany logo and description on KRronos web site o »x

APl Versions
Covered
(includes all
minor
updates and

lower versions)

Members
Adopter Fee (USD)

Man-Members
Adopter Fee (USD)

Applicable Discounts

Discounted Rates

. e — :
OpenCL 2 $10,000 £15,000 $1,500 Adopters fee for Khronos
Aradansi- kiambare ar acreradicas
ACadgemic Members or accred|ted
academic institutions
- — - — :
3.0 525,000 £30,0:00 51,500 Adopters fee for Khronos
— 5 d — —_— —
Academic Members or accredited
academic institutions
- - = R ,
OpenGlL 2-45 $25,000 £30,000 Mo upgrade discount from previous
ersions
- - = — —— ,
2-486 §45,000 $60,000 No upgrade discount from previous
ersions
- e , . - -
OpenGlL ES $10,000 £15,000 Upgrade from OpenGL ES 1.0
= Bl €10 Ea
discount any paid OpenGL ES 1.0 Fees
: - - e e , . - -
-20 $14,000 £19,000 Upgrade from OpenGL ES 1.0
discount any paid OpenGL E5 1.0
- - 5 i~ EC 9
Fees. Upgrade from OpenGL ES
¥ -
SOF. aIsCoun
: — - — R , . —— =
-3.0 $25,000 £30,000 Upgrade from OpenGL ES 2.0: $5K
discoun
: - - — - ; . - =
-3.2 525,000 £30,0:00 Upgrade from OpenGL ES 3.0: $5K
discoun
- — =
OpenGL 5C 0 $20,000 $25,000
2.0 $30,000 $40,000
OpenVG $10,000 £15,000 Upgrade from
e - @
Jpenvia 1.0 $3R discoun
Lite $10,000 £15,000 Upgrade from
e P -
Jpenvia S3K aiscount
. = = - Tala aln
OpenXR 0 $25,000 £30,000
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[TpMepbl NPOAYKTOB paboumnx rpynn
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bbino

XR APP / XR APP / XR APP /
EXPERIENCE EXPERIENCE EXPERIENCE
W WebXR

| |
=@ /Vindows

O AOvive P e

oculus

)

STEAMVR

Hololens 2

Before OpenXR: Applications and engines needed separate
proprietary code for each device on the market.

OpenXR

Ctano

XR APP/ XR APP / XR APP/
EXPERIENCE EXPERIENCE EXPERIENCE

OpeMRm APPLICATION INTERFACE

acer varao $steame € oculus HVIVE
» = \\indows
0 5

MM vixed Reality
Monado Hololens 2
OpenXR provides a single cross-platform, high-performance
API between applications and all conformant devices.

And

Snapdragon
more!

N
spaces MagiclLeap)



dopmat pannos 3D-rpadukm gITF

gITF is the "JPEG of 3D"

Audio Video

MP3 H.264

napster.

(11 Tube)

Images 3D

JPEG

Clilg

New market opportunities
for 3D content creation and
deploymentl!

gITF 2.0 Scene Description Structure

( 3
gltf (JSON)
Mode hierarchy, PBR material textures, cameras
\ A
Pl T
.bin png
Geometry: vertices and indices .Jpg
Animation: key-frames ktx2
Skins: inverse-bind matrices Textures
b vy

]

Texture based
PBR materials

PBR stands for
“Physically-Based Rendering”

Mandatory Metallic-Roughness Materials
Base Color (Albedo) | Metalness | Roughness
Emission | Normal Map | Baked Ambient Occlusion

Optional Specular-Glossiness Materials
Diffuse | Specular | Glossiness
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