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NVSG - NVIDIA Scene Graph

Leveraging the World's Fastest Scene Graph
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Agenda

e Overview NVSG

e Shader integration

e Interactive ray tracing
e Multi-GPU support
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NVIDIA Scene Graph (NVSG)

The first cross-platform scene graph with full hardware shading

support through latest visual computing technology to achieve a
new level of realism.
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- Why use NVSG?




Markets

e Automotive
e Training & Visualization
e Vis-SIim

« Virtual Reality
e Broadcasting
 Digital Studio
e Gaming

e Oil&Gas

e Misc...
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NVSG -, ,NVIDIA Scene Graph™

C++ scene-graph API
OS Independent
Multi-thread safe
Fast

Shader support
Cluster aware
Latest GPU support
Easy to use

Easy to extend
Future proof
Free to NVIDIA developers
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NVSG Software Stack
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‘ Device-Independent Rendering

li—ﬁ—i

<

i Vendor-Neutral | CUDA‘ ‘
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<A NVIDIA.
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Interchange Formats

>

COLLADA OpenFlight

OBJ VRML PLY nbf/nvsg N

CgFX MetaSL
others...
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Differing Render Targets

 Framebuffer

 FBO

o 2D Overlay

e Ray Tracing

* Broadcast Graphics Hardware
 Transform Feedback

e Gelato
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Shadows, Effects, SKkinning

.j; Untitled - ShadowViewer El@l rz|

& MadMo dMike. dae - MCADViewer
File Tools Window Help

FH %4 77 #0000 TN OHR

For Help, press Fl

i} Untitled - FBOMirrorViewer
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GUI, Menus, overlays,...

Autodesk Showcase 2007 - CADocuments and Settings\miemieux\Desktop\Coupe\Coupe.als
File Edit View 5Select Material Scene Prezentation Options  Help

Materials




i GVO / SDI Broadcast Graphics
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Uncompressed 8-, 10-, or 12-bit SDI formats

Enabling a direct connection to broadcast
monitors, switchers, tape decks, or SDI projectors.

Source code example
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Multipass Rendering

e Depth of Field

e Order Independent Transparency

o FSAA

o Stereo (Implementation dependent)
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Order Independent Transparency
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Improved FSAA Quality

No FSAA 16x MPAA

MPAA: Combine HW FSAA with Software controlled
FSAA to get benefits from both worlds:
maintain speed and quality
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’ Stereo

e Quadbuffered Stereo

e Passive stereo with independent
outputs

\"
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- Active Stereo

Sequential
Projection of both
Views
left/right Eye
flipping -> Active

3D Effect through
Shutter Glasses ->
Active
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Passive Stereo

_ Permant
Horizontal Projection of both
Polarization Views

Filter no left/right Eye

®eo, . flipping -> Passive
%‘ *tcese,,

‘ ......o ° ::.. ::..oo —————————

e ®
e0e®?® ooc®
[ ]
Vertical 3D Effect through
Polar_|zat|on Polarized Glasses no
Filter Shutter -> Passive

nVISION 08

THE WORLD OF VISUAL COMPUTING
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. Improved Skinning

.

e Usage of skinning processors

e CPU skinning processor
e GPU skinning

* minimal requirement: Shader Model 4

e Future: CUDA skinning
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- Skinning Implementation

THE WORLD OF VISUAL COMPUTING ﬁ‘

NVISION 08 ¢~
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! Skinning Processors - CPU

Vertex
Attribute
Set
R
A
S
T
E
R
\ : 7.
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Xform : I
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- Skinning Processors - GPU

Vertex
Attribute
Set =
A
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Skin A
| T
Xform I
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Shaders - Cg

 GPU Shading language inspired by C
* APIl-independent
* OpenGL or Direct3D
 Platform-independent
* NVIDIA, AMD/ATI, PS3
* Windows, Linux, MacOS X, Solaris
« Hardware and API variation managed with “profiles”
 Profile = execution environment + compiled program format
 Profiles can determine
* How types are represented
 Available standard library routines
e Semantics of execution
« Part of 3D content creation tool chains

Write your shaders in Cg; deploy them to any API or platform

<A NVIDIA.
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! Cg software stack

3D Application or
Game

I I

| |

v v
: Cg Run-time
Cg Compiler :|:|: AP <
|

Cg SD*API interface:
1 CgGL or CgD3D |
|
| 3D AP

OpenGL or Direct3D

|
v

Graphics Processing
Unit (GPU)
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CgFX support

 Metafile format used for shader
description. The CgFX runtime

takes care where to put

textures and other information

for the shader

< No shader specific C/C++ codgl

needed!

333333333

CCCCCC
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’ Shader Authoring Tool

- |
- .
-

THE WORLD OF VISUAL COMPUTING

Integration

e Shader authoring
tools

o FXComposer
 mental mill

“ Visual programming
~ Drag & Drop
- Debugging

<A NVIDIA.



q mental mill®

Shader creation for all levels of technical expertise

e Shader creation without programming for non-technical users and
Artists

« Familiar graph editing paradigm

Tllumination_ashikhmin_shirley_1
o Simple parameter editing .
B l0.4749z
4 b |0 7295
_ | 4 lug 1| || 043650
Y B <O
%— Primary color displat:
ISaturation,l'Lightness j
|- Drynamic HuefSaturation
L]
m = 1L
(e Ji
o specular_color
=y
o
.&' k| E scalar 1|ﬂ 10,5
° a diffuse_albedo |1
[ ; _ specular_reflectance 1|ﬂ|0.25
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! MetaSL "

Easy to use meta language for shader writers
 Shaders can be exported for use In:
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o \Workflow - Shader Integration




! Interactive Ray Tracing

 CUDA Everywhere

 Low Level: SDK
* High Level: NVSG Integration
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Ray Tracing SDK

e C++ SDK

e Shader-based (CUDAY)
* Dynamic Scenes

* Hybrid rasterization/ray tracing

* Use the right tools to get maximum performance and
guality
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- RT Scene Traversal in NVSG
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’ Ray Tracing Shaders in NVSG

Rasterized

Ray Traced \
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B MGPU SDK - NVScale

-+ Image compositor for sort first and sort last based applications
« Screen tiling, alpha and depth based compositing
o Platforms: win32/64, linux 64

» Compositor implementation based on latest technologies, no migration effort
for applications (next gen hardware will provide faster transport)

» Configurable: 1-1, n-1, hierarchical
1
[1] 2]
Screen Tiling Alpha compositing
! ’ !@! !@!
T k@‘
=] [ ]

Depth compositing Hierarchical compositing <ANVIDIA.
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- Distributed rendering with NVSG

GLDistributedRenderArea

cee

THE WORLD OF VISUAL COMPUTING

NVISION 08

Clients must derive from this and
integrate with windowing system

Optionally select GPUs to be used

Uses MGPUSDK for image
composition

RenderArea

’I

DistributedRenderArea

‘I

GLDistributedRenderArea

‘I

ClientDistributedRenderArea

RenderTraverser

*

DistributedRendGLTraverser

*

GLDistributedTraverser

DistributionTraverser

Assigns GPUs to handle scene graph
objects based on distribution scheme

Distribution scheme assigns objects to
optimally balance load on GPUs

GLDistributedTraverser

Multiple instances (one per GPU)
Instances run in parallel

Each instance only renders objects
assigned to its GPU

Triggers image composition when ready

<A NVIDIA.



- Dinosaurs In the Museum

Model characteristics: N o w  —
®  Model designed in Maya, AutoDesk = il
® 217 Million Triangles

Rendering Hardware:
®  HP xw8600 with 32 GB System Memory
® 2xD2’s with 16GB total video memory

Rendering Performance:
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: E C oo comoron @24 MVIIDIA.

Total max. triangle throughput = 1.3 GTri/s



Thank You!

Feedback & Questions: nvsghelp@nvidia.com
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