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OptiX



NVIDIA OptiX SDK

GPU ray tracing ato the al

OptiX is a ray casting engine, not a renderer

C-API to setup scene graph and data on host

CUDA C++ to implement ray tracing algorithms on device

| OptiX does the heavy lifting!
Acceleration Structures, Recursions, GPU resource management ===

Multi-GPU and NVIDIA VCA support

Get it here: https:// developer.nvidia.com/designworks
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OptiX Scene Hierarchy

Use the OptiX GAPI to create and connect scene data

Sharing Geometry and
Acceleration Structures

Instancing with Transforms

Transform Transform
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OptiX Program Domains

Developer controls the algorithm via CUDA C++ programs

RayGeneration

: Miss
é 7 / Intersection
/—— BoundingBox
‘ ClosestHit

A/
VA

AnyHit
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Material Definition Language



Material Definition Language

A domain-specific language for abstract declarative material description
Independent of a specific rendering system

Procedural programming language to customize texture image lookups
‘ or procedural textures

MDL Handbook and Specifications:http :// www.mdlhandbook.com
More Information: htips://developer.nvidia.com/designworks
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MDL Code Example

Version and
Imports

Name
Parameters

Definition




MDL Basic Building Blocks

Bidirectional Scattering Distribution Functions (BSDF)

diffuse reflection diffuse transmission specular(reflect) specular(transmit) specular(reflect_transmit)

measured glossy backscattering glossy(reflect) glossy(transmit) glossy(reflect_transmit)



MDL Basic Building Blocks

Layers

weighted_layer fresnel_layer custom_curve_layer measured_curve layer




MDL Basic Building Blocks

Modifiers

thin_film directional_factor measured_curve_factor



MDL Basic Building Blocks

Mixers

P

normalized_mix

r clamped_mix




MDL Basic Building Blocks

Emission Distribution Functions (EDF)

diffuse_edf spot_edf mixer on edf _component([]

| measured_edf (IES profiles)



MDL Basic Building Blocks

Volume Distribution Functions (VDF)

anisotropic_vdf
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MDL SDK

Compiler and API

Compile materials into internal data structures ( Directed Acyclic Graph, DAG)
Different compilation methods

instance compilation, class compilation
Optimizations

Inlining, dead code elimination, complete evaluation of uniform sub -graphs
Easyto inspect view on the material definition, full traversal of the DAG
Code generation backendsfor use on GPUor CPU (LLVM, PTX, GLSL)

More information: https:// developer.nvidia.com/designworks
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Shader Code Generation



Shader Code Generation
Using the MDL SDK

Header Parameter Getter
Macros Classes
Hierarchy Traverser
Typedefs Code

Material
Constructor
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