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Frédeéeric Servant

Frederic is the Arnold Software Development
Manager and is based in London, where he looks
over the Arnold core and plugins teams scattered
around the globe. He was previously the main
developer of the Arnold integration in Houdini.
Prior to working on Arnold, Frederic worked as an
R&D Engineer at The Mill in London and La Maison

in Paris.




What 1s Arnold?

Path tracing in production pioneer
Scales well for large scenes

Addresses complex rendering challenges
Comprehensive C++ and Python API
Compatible CPU and GPU rendering
Ships with Maya and 3ds Max

Plugins for Houdini, Cinema 4D, Katana,...



What 1s USD?

Framework for interchange of 3D computer graphics data
File format

Non-destructive edits

Variants and opinions

Created by Pixar



Arnold USD




Arnold USD 1s open source!
github.com/Autodesk/arnold-usd

= Render delegate
* Procedural
= Schemas

Autodesk/arnold-usd: Arnold X -+

C O @& github.com/Auto

Pull requests Issues Marketplace Explore

Autodesk / arnold-usd ®Uunwatchv 14 % star 42  YFork M
<> Code Issues 46 Pull requests 2 Actions Projects 2 Wiki Security Insights Settings
Description Website
Arnold components for USD https://www.arnoldrenderer.com/ Save or Cancel
arnold usd hydra Manage topics
D 34 commits ¥ 1 branch @ 0 packages © O releases 42 5 contributors sfs Apache-2.0

Branch: master v New pull request Create new file @ Upload files = Find file Clone or download ~

a sebastienblor and sirpalee Don't build typed schemas for shaders (#98) .. Latest commit 41381d4 4 days ago
B8 .github [General] Setting up initial issue and pull request templates. 27 days ago
B cmd Supporting building against prefixed USD libraries. (#93) 7 days ago
B8 contrib/OpenimagelO/bin Removing maketx and the references to it. 27 days ago
B8 docs Supporting building against prefixed USD libraries. (#93) 7 days ago
B ndr Adding an NDR plugin for arnold shaders. (#57) 17 days ago
B8 procedural Supporting building against prefixed USD libraries. (#93) 7 days ago
B8 render_delegate Fix display settings of type int and bool on OSX (#104) 5 days ago
B8 schemas Don't build typed schemas for shaders (#98) 4 days ago
B testsuite Document, and enforce naming convention rules (#37) 7 days ago

Bl tools Parse USD_HAS_UPDATED_COMPOSITOR using the HdxCompositor header file 15 days ago




® ) Sprint 31-32

— C { & github.com

O Search or jump to...

Pull requests Issues Marketplace Explore

[ Autodesk / arnold-usd

Code Issues 85 Pull requests

Sprint 31-32 G
Updated 12 hours ago

5 Todo

(V) Crash loading crowd usd file in the
arnold procedural

#4772 opened by jhodgson

m procedural

() Create UsdimagingDelegate adapters
for Arnold Schemas

#185 opened by sirpalee

enhancement @ user

(1) Add CLA
#484 opened by compso

enhancement

() Render images using hydra/usdrecord
in the testsuite

#27 opened by sirpalee

enhancement render delegate

(1) Nested procedurals ignore matrix in
viewport API

#508 opened by sebastienblor

m procedural

1 ») Actions [") Projects 3 7 Wiki

2 In progress O

() Setup CI for the project
#122 opened by sirpalee

- enhancement investigate g

(D) Run the testsuite via CMake
#124 opened by sirpalee

- enhancement Q

Security Insights Settings

2 Review in progress

() HdArnold does not correctly handle
texture coordinates when the primvar
is not name ‘st and ‘varname' in
"PrimvarReader_float2" is of type
‘string’

#518 opened by arcilat-adsk

m render delegate

1 linked pull request

'] render_delegate: Accept both strings
and tokens for "'varname on Pri...

#519 opened by arcilat-adsk

m render delegate

& Changes requested

Filter cards

0 Reviewer approved

& Unwatch + 16 vz Star 100 % Fork 22

'\ rarde r dalg-T=18 — 1
-+ Add cards L 4 Fullscreen — Menu

7 Done -+

(¥ Per face material assignments
#29 opened by sirpalee

enhancement investigate

render delegate @ g

i1 Adding per-face material assignment
support to the Render Delegate.

#520 opened by sirpalee

enhancement render delegate @ @

& Changes approved

(¥ Support Transform2d for the Render
Delegate

#516 opened by sirpalee

enhancement render delegate 9

1 linked pull request v

i1 Add support for UsdPreviewSurface
Usdtransform2d

#515 opened by arcilat-adsk

enhancement render delegate
& Changes approved

(¥ Viewport representation in points
mode doesn't have the correct matrix

##513 opened by sebastienblor

m procedural
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Arnold USD Procedural
Shapes

=  UsdGeomMesh

=  UsdGeomCurves

=  UsdGeomPoints

= UsdGeomCube

= UsdGeomSphere

= UsdGeomCone

=  UsdGeomCylinder

= UsdGeomPointInstancer

= UsdSkel

= primvars are translated as Arnold user data



Arnold USD Procedural
Shaders

= USD native shaders
= UsdPreviewSurface
= UsdPrimVar>
= UsdUVTexture

= Arnold shaders
= Supported as UsdShade nodes
= Info:1d gives the shader type



Arnold USD Procedural

Arnold extensions for nodes & parameters

= Arnold node types:
ArnoldVolumeImplicit (USD) <> volume_implicit (Arnold)

= Arnold parameters in USD nodes:
attribute arnold:subdiv iterations on a UsdGeomMesh



Scene file format API
New 1in Arnold 6.0.2.0

= AiScenelLoad() / AiSceneWrite()

= USD is a plugin (also Alembic/OBJ/PLY)

= Export scene as USD from any application...
= _..with Arnold shaders/options/operators...

= Import/Export shader networks



kick .{ass|usd}

Render USD directly
ASS-USD 1:1 mapping
Select frame to render

. c—_
2dya
m Al ial

D:\arno1d\scene§\gtc_r0h0t>
D:Narnold\scenes\gtc_robot>
D:\arnold\scenes\gtc_robhot>C:\solidangle\mtoadeploy\28192\bin\kick.exe robhot.usda

B8:80:480 61MB
H:00:00 61MB

log started Tue Jul 23 19:43:38 2819
Arnold 5.4.1.0 [195e5908]1 windows icc—17.68.2 oiio—2.1}

-8 05s1-1.11.8 vdb—4.8.8 clm—1.8.3.513 rIm-12.4.2 optix-6.8.8 20192/87/22 12:15:21

H8:80:80 61MB ¢ running on REMSBUCKS8D2Z2,. pid=4164

HH:00:080 61MB i 2 x Inteld(R)> Heon{(R> CPU E5-2650 v3 (@ 2.38GHz (20 co
res, 48 logical? with 65456MB

HA:00:60 61MB i+ NUIDIA driver version 430.64 (Optix 681686)

H8:80:80 61MB i+ GPU B8: GeForce RIX 2088 Ti (@ 1635MHz {(compute 7.5) w
ith 11264MB {(18998MB available?> (NULink:0)

Hh:80:80 61MB i+ GPU 1: Quadro K628 (@ 1124MHz {(compute 5.8)> with 2048
MB (1684MB available?> (NULink:8)

v
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Camera: Free
Complexity: Low

Render: 17.43 ms (57.38 FPS)
Playback: N/A
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USD Procedural Workflows




About the speaker

Sébastien Blaineau-0Ortega

Sebastien has been working on the Arnold-to-Maya
plugin (MtoA) for several years, and on the USD
supportin Arnold. He developed the Arnold
RenderView and works occasionally on Arnold core. He
works remotely from a small village near Marseille,
France. Prior to joining the Arnold team, he worked at
“The Bakery” on a lighting tool called Relight, and in
French VFX studios (BUF and Def2Shoot).
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Arnold and Hydra




About the speaker

Pal Mezei

Pal is a software engineer with more than 12 years of professional
experience, in animation, visual effects and software development.
He started his career working on commercials and trailers for
games like Mass Effect and Assassin’s Creed. He first joined the
Arnold team in 2012 for 3 years before heading to the land of roos
to work on Marvel movies like Antman, Avengers or Doctor
Strange. In his free time, he likes playing games, writing silly stuff,
climbing the ivory tower and dreaming about the future where
programming is memory safe, high performance and functional.




ARNOLD AND HYDRA | PAL MEZEI

Universal Scene Description

Base

Utilities: Math, OS,
Dynamic libraries,
Multithreading ...

Imaging (Hydra)
Rendering, GPU interop,
OpenGL tools, Metal ...

... and many more.

USD

File formats,
primitives, built-in
schemas, skeleton,
shaders ...

Usdimaging

Hydra Scene Delegate,
OpenGL Shaders,
UsdView, UsdRecord ...




ARNOLD AND HYDRA | PAL MEZEI

Hydra High-Level Overview

Hydra |
Pixel Data
Scene Description \
Scene Description
Scene Delegate Render Delegate

Shader Definitions

Node Registry
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What's next?
This is tentative!

= USD Lux upcoming changes = Shaders per channel connections
= (Custom schemas for procedurals = Native .ass support
and shaders in Storm/HoudiniGL . j5p7 support
* Light linking support = Arnold nodes & procedural
= Plugin architecture for procedural support in Hydra

and delegate = Improving documentation
= Better Maya/Katana/Max support Moving to CMake

* Scenegraph Location Decorator . wmgre tests

for USD Katana
= Your feature here



Thank you!

= Luma Pictures = Pixar

= RodeoFX = SideFX

= Superprod = OTOY

=  Qvisten Animation = The Foundry
=  Megalis

= Skydance
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