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A Beautiful Game: The Open Chess Set 7z Moeen Sayed, SideFX 45
MaterialX in Clarisse z Nicolas Guiard, Isotropix
Open MaterialX Graph Editor = z Emma Holthouser, Lucasfilm
New Developments in MaterialX at Autodesk Z Orn Gunnarsson, Autodesk
AMD MaterialX Library z Brian Savery, AMD
MaterialX / gITF Update 7z Bernard Kwok and Pablo Delgado
MaterialX in NVIDIA Omniverse z Lutz Kettner, NVIDIA
MaterialX Closures for OSL z Adrien Herubel and Chris Kulla

Open Shading Language: 2022 update z Larry Gritz



1 Chess Set




-

The
Open
Chess Set

E -
¥

4

s
-




"A Beautiful Game" Karma Learning Material

A Beautiful
Game'™

Karma Rendering Series

Part 4: MaterialX and A BEA2T|FUL
VEX Based Materials GAME ®

Houdinia

AOriginaIIy a learning resource by SideFX titled "A Beautiful Game"
AUSD compliant set of assets created by Mujtaba Sayed

AUsed to explore various shaders within Solaris

AEprored rendering workflows within Solaris

AMateriaIX Shaders rendered in Karma CPU and XPU



The Open Chess Set

ADue to public availability, Open -Sourcing was the next logical
step

ATutorial USD assets used to create Open -Source MaterialX Chess
Set

AChris Rydalch converted the materials and extracted the
geometry from the original files

AChris, with Mark Elendt, managed the process of contributing to
the MaterialX repository

APablo Delgado created a compiled USD asset.

AJonathan Stone fixed any issues and completed the conversion
to .mtlx and .gltf
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Benefits of The Open Chess Set

AActs as a shared, consistent testing asset which can allow comparison

between renderers.

ACovers a range of shading features such as transmission, metallics and SSS
all within a single scene.

Alt encourages the experimentation of 3rd party renderers within the Solaris
context which allows Houdini users further flexibility in exploration.
With conformity to Open Standards, it is accessible for personal and
professional research and development.

AActs as a unified anchor -point for discussion and exchange acting almost as
a benchmark between renderers for MaterialX.















Closing Thoughts

AThe Open Chess Set has been proposed for inclusion in the new  Digital
Production Examples Library (DPEL), which will be presented in the DPEL
segment later today.

AThanks to Chris Rydalch, Mark Elendt and Pablo Delgado for their efforts on
the Open Chess Set

ASpeciaI thanks to Rafal Jaroszkiewicz and Jonathan Stone for their
assistance with information for this presentation
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What is Clarisse?

ASpeciaIized DCC for set-dressing/lookdev/lighting/rendering
AUsed in VEX and Animation
ABig studios to freelancers

AFeature films, TV shows, commercials



Example: Dune (2021)

A1000+ shots rendered with
Clarisse renderer

ABest VEX Oscar 2022
Kudos to DNEG
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Why is MaterialX the next big thing?

AWe, software vendors, suck! ;)

ANo Ultimate solution
A Users forced to juggle between multiple packages/renderers

ADifferent technologies/approaches to consider:
ACPU, GPU, Hybrid CPU+GPU (Apple)
A Realtime/offline renderers

AWnhat do users care about?
AEasy asset exchange between applications
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TodayAs sol uti ons

AAlembic

A Reliable exchange of geometries, animations, cameras
A Alembic is industry standard and USD wide -scale adoption is at the corner

AOpenVDB

A Reliable exchange of volumetric datasets
A OpenVDB is industry standard

Awnhat about looks?
AMaterialX is the missing link to offer render -agnostic looks exchange
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MaterialX support in Clarisse

AAvailable in Clarisse 5.5
AEarIy Access available since December 2021

ARendered exclusively with Angie
ANextgen OSL based CPU+GPU renderer of Clarisse

AMaterialX looks can be accessed in Python/C++
A Useful for pipeline or for third party renderers in Clarisse
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MaterialX in Clarisse Overview

User Interaction Loop

I:| MTLX Document |

-
©
Q
; I ShaderGen Angie OSL Closures
s
o
S
=
| OSL Code |

CPU Compile GPU Compile




b

MULTIPLY

NORMALIZE

POWER

SIGN

SIN

SQRT

SUBTRACT

TAN

TRANSFORMMATRIX
TRANSPOSE

o2 Crossproduct Vector3
a Normalmap

oa Place2d Vector2

oa Rotate2d Vector2

ca Rotate3d Vector3

poa Transformnormal Vector3
o Transformpoint Vector3
oa Transformvector Vector3
~ ORGANIZATION

N NEAR N WA WL WAL WAL W W,

» DOT
« PROCEDURAL

» CONSTANT
w PROCEDURAL 2D

» NOISE 2D

» RAMP 4

» RAMPLR

» RAMPTB

» SPLITIR

» SPLITTB

» WORLEYNOISE 2D

e Cellnoise2d Float
+ PROCEDURAL 3D
» FRACTAL 3D
» NOISE 3D
» WORLEYNOISE 3D
oa Cellnoise3d Float
+« SHADER
. Surface Upl .
MaterialX workffowsin Clarisse 5.5
« IMAGE
oa Image Color3
e Image Colord

DIFFUSE
> H
DIFFUSE
Narge sunl)
® Flo
® Layer
® Defeult
@ Texcoord
& Uaddreasmode
@ Vaddressmode
) gwmm i e
o Famarnangs
[ ] F’lmea«:n % UL 0 c
& Framesecection 5
oun » >q =
mult
AO MM avECa
— @ Il
oo A 71 2 ot » mx_standard_surface_surfaceshader
/ L - N :
e ] 2 | ;|
o i mCstandad_sitace_sorfacashadee T
o Lxyor WS Rt e A 033!
® Defait
® Ugoe
o l'j.aﬂ':“\z d = ® Rase Color
@ LI A @ Diffuse Roughnass
& Vaddrecsmode ® Metsness
@ Fitertype Staatr s
® Speculy
: :“""""{‘:\: & Spacular Color
rames
& Framasndicton |/ /_= g::z:: ﬂ&un‘hms
Out & / @ Specular Anisotropy
@ Speculy Rotaticn
SPEC ® Transmusion
» Tanwmision Dolor
oo m| separate ©® Tranzmissicn Depth
vl — & Transmassion Scutter
SPEC 00 || @ Transewason Scutter Ansatrogy
hrapOaa st @ Trnamsson Disparsion
Sperens ® Transmmscen Extre Roughness
@ Fike N Ggetade ol © Subsurface
® Laywr ‘ &l & Subsurfade Color
® Dafaur ot @ ® Suburface Radius
® Texcoord Cutg @ ® Subauriaoe Scae
® Usddressmode Ve @ Sudsurtace Anisatropy
& Vaddrezamode - @ Sheen
# Fitertype & Sheen Coler
® Framerange ‘ @ Shacn Roughnass
® Frameotise ! Coat
# Frameendacoon | & Cost Cokx
i Out » @ Coat Roughnoss
) ® Coat Ansotrony
[ ] gul Fgcgnlrn
® Coatl
OPACITY . gw N?'m,cou
® Cout Affect
| @ Toat Affect Roughnass
CPACITY @ Thin Fim Thickness
B il mx_material
o Flile & Emigion Color
© Layer e . ODRECHY 0 =
# Defaul — © Thin Wilkd e tarel
® Texcoord @ Normal
® Uaddressimode ® longent ey
& Vaddresamode l Cut & ——— ¢ Surface Shoder
e :mmy:;e =
& Framicand
# Framoottae! //
& Frameendaction //
| it mx_normalmap /
>3 = ‘
NORMAL M rormaimep
s g /
o H 5
NORMAL / ® Space
W rocrtoed) / ® Sune
@ Nommal
o Fle @ Tangers v
@ Layer >
o Do 7 ot e
® Tuxco0m
® Laddressmode
® Vaddressmode
® Fitentype
& Fromaange
@ Frameoffzet

L v-uwmw’og

22




—

File Edit Create Tools Animate Image ndows Layout Help
<« > (S build:/ » project » assets » Ford Mustang65_Fastback » H,'“

GENERAL GEOMETRY LIGHTING ANGIE RENDERING ANIMATION PARTICLE SCATTERING CUSTOM

L 1odoy ¥ XD

-8 B m 1] 3DVIEW  IMAGE VIEW  +
“RE A Yo 0 &~ o Yo l10 @
‘Q" Y 4 1000 % :

R P Seema O (R G000 (VIVE)
Vo s ChikencRen (SlksdERes)
[GeometrylCount 3138}

BrimitivelCount:32!834Imillion]

[BointiCount:0}

[Refinement{Count3128}

[Mouse|Position X(36574/mmEt84maT108]m)

[AngielCRUIRBREE el iew]

- a BROWSER HIERARCHY VIEW  EXPLORER SEARCH +
- E[:: istView ~ [B) Project ltem
Name Name
B geometries 8]
[@] image 8§
~ [ assets 18
~ i@ materials I . .
Mat&¥ialX workflow in Clarisse 5.5
i paint g
M photostudio 2]

£s 8
g8 ..ersenMuseumPhotoStudio 8]

v k& default:/
v ® project:/

~ @ assets
~ @ materials

..toStudio

_Ford_Mustang_fastback Paint_TrunkShape[16] +

your item

[

4 car_paint_poppy_red_mitlx

==

J/project/scene v

istView ~ @@ Material

Name

ca BEY-CC BEREM

> | X *paint®

Source

Type

MATERIAL EDITOR  + n=lsE x -8
o~ MARTS 5 <> B 2: i ~onlEAs = Q

Zoom: 1.00 x

e Wa Vi

Name
v KINEMATICS
Translate [16] AT
X 4
AZ 0
Rotate [16] AT @
X 4

Scale [16] A X 4 1.0x
NI

AZ o 1.0x
Shear [16] AT 4 0.0x
| A X« 00x
= A X 4 0.0x
SR DL Dopuy. ek rthe Rotation Order [16] 3 ZXY
(MxMaterial) Parent [16] b A, (none)

KINEMATICS >PIVOT/OFFSET

KINEMATICS>ADVANCED

DISPLAY

MOTION BLUR

RENDERING

RENDERING=VISIBILITY

RENDERING>LIGHTING

RENDERING>EMISSION

GEOMETRY>DEFORMATION

GEOMETRY>DISPLACEMENT

GEOMETRY>SUBDIVISION SURFACES

GEOMETRY>SUBDIVISION SURFACES>CREASES

» GEOMETRY>SUBDIVISION SURFACES>ADVANCED
» GEOMETRY>ADVANCED
IMAGE GALLERY  + = E x ~B8E m 1n MATERIAL LINKER  +
©, |+ Edit E
©  Shading Group Material

KINEMATICS | DISPLAY | MOTION BLUR | RENDERING  GEQMETRY | ALEMBIC

un
s

~ Vars:

=l = X

Clip Ma

| ®  default[16]




File Edit Create Tools Animate Image Windows Layout Help
& - build:y/ » project » scene »
GENERAL GEOMETRY LIGHTING ANGIE RENDERING ANIMATION PARTICLE SCATTERING CUSTOM
L1 goy T Rt
~ 8 B 1] 3DVIEW  IMAGE VIEW  + - & X
A B %T-0- 0B ®-C-Eoe00 Yoo O Q-7 -8 o -
Translate Item: Select item (LMB) Add item to selection (Shift+LMB)  Toggle item selection (Ctr+LMB) R ftem from selection|(Ctri+Shift+LMB)

View Transform: Clarisse.sRGB!(Clarisse|SRGB)
Geometry Count: 15

Primitive Count: 1:500 million

Point Count: 0

Refinement Count: 64

Mouse Position: (5:83 mm, 8.85 mm, -5:33 cm)

,’"0 e = 3
| e
=p |l
o i
[ =G ] '/ 3
w
[ S | [ 3%
P
-
o -
»

Angie GPU: PBR- Free View

-8 BROWSER  HIERARCHY VIEW EXPLORER  SEARCH +
N Eﬂ: i=List View ~ | [ Project ltem

Name , Name ¢ - Sou
MaterialX workflow in Clarisse 5.5
v A project:/ |

| “JSEE & angie_ibl_tx
0§ chess W angie_renderer
[@] image + [@) image

n=NnNsE x -8
=2l e d + @) New | Show All
Type

UsdReference
AngielightEnvironment
OslShaderimageFile
AngieRenderer

Image image

IMAGE GALLERY

™

+ um




File Edit Create Tools Animate Image Windows Layout Help
& - build:/ » project » scene » B mx_hsvadjust_color3_
GENERAL GEOMETRY LIGHTING ANGIE RENDERING ANIMATION PARTICLE SCATTERING

gy ¥ It

mll 3D VIEW IMAGE VIEW  +
SEE A Yo 0@~ o Yol0 @

A~ - M 5
Picker: Pick Color,(LMB) ' Pick Material (MMB)
View Transform: Clarisse.sRGB (Clarisse|sRGB)
Geometry Count: 15
Primitive Count:1:500 million
Point Count: 0 ;
Refinement Count: 64 x’ f -
Mouse Position: (1:16.dm, 1.68 dm, -8:64 cm)

BROWSER  HIERARCHY VIEW EXPLORER

z [

Ma: erialX workflow in

oa mtlximagell

SEARCH +

= List View ~

oa mtikimage7_srgb

e mtlxnormalmap11
@) image A

oa ND standard surface surfaces

CUSTOM

[2) Project ltem

Clarisse 5.5

™ W ../project/scene~

=l Q
Type
MxImageFloat
M
MxImageColor3

ImageFloat

MxNormalmap

X

X

MxStandardSurfaceSurfa...

-a
=
~ AoV

ov Store
~ DISPLACEMENT
A Displacement
+ MATERIALS
» PHYSICAL
& Gradient
Matte
® Normal
B Random
x¢ Ray Switch
~ TEXTURES
COLOR
MAP
MATH
NORMAL
OsL
PROCEDURAL
RAYTRACE
» UTILITY
~ OSL
» MATERIALS
» SHADERS
+ MATERIALX
oa Material
» NODES

v v v v v

-8

+ [a] New  Show All

image

MATERIAL EDITOR  +
EBEY-Cc HRR

miimageil
L

File
Layer
Default
Texcoord
Usddressmode
Vaddressmade
Filtertype
Framerange
Frameoffeat
Frameendaction
Out @

mtiximage11

(Mst=myerin]

File
Layer
Default
Texcoord
Uaddressmode
Vaddressmade
Filtertype
Framerange
Frameoffset
Frameendaction
Out @

mtlximaged
DMstmegeFic

Flle

Layer
Default
Texcoord

Uaddressmode
Vaddre:

Framerange

Frameaffeat

Frameendaction
Out @

mtiimage?
(MsComtirmICo)
Inl
In2
n3

mtixnomolmap11
oo

n
Space

IMAGE GALLERY +

[T o i,

Zoom:76%

ND_standard_surface_si
Mt dardEurtacasit

iffuse Roughness

© Metalness
@ Specular
= Specular Color

® Specular Anisotropy

ransmission Extra Roughness

Specular Roughness

bsurface

/& Subsurface Color
£ Subsurface Radius

® Subsurface Scale

@ Subsurface Anisotropy

® Sheen

Sheen Colot

Shean Roughness
oat

Coat Color

Coat Roughness

oat Anisotropy

oat Ratation

ost IOR

oat Normal

Coat Affect Color

t Affect Roughness

4

® Thin Film Thickness
® Thin Film IOR

@ Emission

Out # Emission Color
= Opecity
@ Thin Walled

ormal

@ Tangent

hader?

=

HXAB +

H~- -® 10 p3 = QG YW
INPUTS y | |
ey yer
Name mx_hsvadjust_colors_
~ INPUTS
In @ ~
Amount b3 a»
b | e
> @ 1.0

=1l & X

o

Vars :







/* ACADEMY
SOFTWARE
FOUNDATION

Sm;e

Motivation

ARequests from ILM artists and members of the MaterialX

community

AAllow for an Open -Source way to edit MaterialX Graphs
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Dependencies / !é "

AlmGui for Uit
ANode Editor for ImGui 2
AMaterialXRender 3 for Rendering

https://github.com/ocornut/imgui
https://github.com/thedmd/imgui-node-editor
Shttps://github.com/AcademySoftwareFoundation/MaterialX/tree/main/source/MaterialXRender



Current Features
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Load File

Save File
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Current Features z Add Node |

AUpdate existing graphs
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Current Features z Create & Save 80\\“332

AStart from scratch
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Current Features 7z Connect Nodes SO\\Y“@
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Current Features 7z Node Property Editor §(°“;z°i
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Current Features z Interactive Rendering So\\“ci

Node Property Editor
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Future Features

Thumbnalil Render in Property Editor
Hierarchical Traversal of Node Graphs
Open Source Release (planned for Fall 2022)

GitHub



Thanks to

Jonathan Stone
Eoghan Cunneen
Roger Cordes
André Mazzone
Dave Meny

Maggie Perlman
Magnus Pettersson

Rasmus Bonnedal
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SafeHarborStatement

The presentationsduring this event may contain forward-looking statementsabout our outlook, future results and

related assumptionstotal addressablemarkets,acquisitions,products and product capabilities,and strategies These
statementsreflect our best judgmentbasedon currently known factors Actualeventsor resultscould differ materially

Pleaserefer to our SEQilings, includingour most recent Form 10-K and Form 10-Q filings availableat www.secgoy for

important risks and other factors that may cause our actual results to differ from those in our forward-looking
statements

The forward-looking statementsmade in these presentationsare being made as of the time and date of their live
presentation If thesepresentationsare reviewedafter the time and date of their live presentation,evenif subsequently
madeavailableby us,on our websiteor otherwise,thesepresentationsnaynot containcurrentor accurateinformation.
We disclaimany obligationto updateor reviseanyforward-lookingstatements

Statementsregardingplanned or future developmentefforts for our products and servicesare not intended to be a
promise or guaranteeof future availabilityof products,services,or featuresbut merely reflect our current plansand
based on factors currently known to us. Purchasingdecisionsshould not be made based upon reliance on these
statements

PLEASNOTE All Autodeskcontentis proprietary PleaseDo Not Copy,Postor Distributewithout authorization


https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sec.gov%2F&data=05%7C01%7Cvicki.getty%40autodesk.com%7C8d86af3661384858b97a08da5eba2833%7C67bff79e7f914433a8e5c9252d2ddc1d%7C0%7C0%7C637926450863265090%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=YZuc%2B6Gh6hn%2BJpEXMR%2BRbTJfaWkDHCNgQ%2BRB76p4WOo%3D&reserved=0
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Contributions

AMateriaIX Web
AlIntroduced at ASWE OSD 2021.

AMerged in early 2022 and is now hosted
live on MaterialX ASWF.

AVquan ShaderGen

AMaterialX 'VkShaderGenerator

A Based on Glsl ShaderGen
A Generates Vulkan -compliant GLSL instead of SPIRV.

MaterialX Vulkan ShaderGen example with limited
transmission support (under development).

A . _ Scene credit: Chessboard by Moeen Sayed and Mujtaba
No dependency on Khronos tooling in MaterialX . Sayed for SideFX

AShaders are validated using glslangValidator .

APlan to bring Vulkan rendering for testing and viewing
to MaterialX.
A Seeking help from Vulkan experts & contributors!



Contributions

AModernized the CMake code to generate downstream configuration files

A Allows dynamic library use on the Windows platform

AKept USD repository up -to-date with MaterialX releases and provided
shader registry patches in order to

Almprove support for boolean and color4 parameters

ASupport MaterialX metadata



MaterialX in MayaUSD

Supports MaterialX 1.38.4
FIS lighting with Maya 2023.2 dome lights

Tangent generator and color management
nodes added when required

Export/import/render Maya utility nodes
and component level connections

place2dTexture

LookdevKit:colorCorrect




LookdevX z Material Editor

APortabIe material workflows
AMaterialX nodegraphs

AMaterialX and Arnold nodegraphs encoded
in USD

ACan support different DCCs and renderers
AArtist Friendly

AFuIIy featured graph management
ATroubIeshooting & Graph toolsets
AAuthoring & Publishing workflows

AAvaiIabIe soon in the Maya beta program

A MaterialX and Arnold nodegraphs using
Maya USD workflows



