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DirectX

A
A
A

DirectX APl set shipping since 1995

Direct3D Is popular graphics AP

Historically for games, but broad

for PCs

ening Iin scope

I Windows OS components, media apps, etc.

A GPU performance has grown at faster rate than

CPU graphic performance has

A New customers want that performance
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Data Parallel Processing

A A programming model and hardware
architecture

A Assign processor resources on a per-data-
element basis

A Scales very well with core-count growth
I Applications written in DirectX3 for 1 ALU still run
on 800 core processors
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Introducing: the Compute Shader

A A new processing model for GPUs
| Datai parallel programming for mass market client apps

A Integrated with Direct3D
I For efficient inter-op with graphics in client scenarios

A Supports more general constructs than before
I Cross thread data sharing
I Un-ordered access I/O operations

A Enables more general data structures
| Irregular arrays, trees, etc.

A Enables more general algorithms

| Far beyond shading t‘ " SIGGRAPH2008



Target: Interactive Graphics/Games

A lmage/Post processing:
I Image Reduction, Histogram, Convolution, FFT

A Effect physics

| Particles, smoke, water, cloth, etc.
A Advanced renderers:

| A-Buffer/OIT, Reyes, Ray-tracing, radiosity, etc.
A Gameplay physics, Al, etc.

A Production pipelines t‘ SIGGRAPH2008



Target: Media Processing

AVideo:

| Transcode, superResolution, etc.
A Photo/imaging:
I Consumer applications

A Non-client scenarios:
I HPC, server workloads, etc.
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Optimized for Client Scenarios

A Simpler setup syntax
| Balance between power and complexity

A Real-time rendering of results

I Working to reduce cost of transition from compute
mode to graphics mode

A Better integration with media data types:
I Pixels, samples, text, vs only floats

A Need consistency between implementations
| Both across vendors and over time/generations

t " SIGGRAPH2008
-



Component Relationships

Applications

Domain | Domain
Libraries L, Languages
Py -

Compute Languages

Processors

Media playback or processing,
media Ul, recognition, etc.

Accelerator, Brook+, Rapidmind, Ct

MKL, ACML, cuFFT, D3DX, etc.

DirectX11 Compute, CUDA, CAL,
OpenCL, LRB Native, etc.

CPU, GPU, Larrabee
nVidia, Intel, AMD, S3, etc.
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Compute Shader Features

A Predictable Thread Invocation
| Regqular arrays of threads: 1-D, 2-D, 3-D
I Dondt have to O6draw a Qgu:

A Shared registers between threads

| Reduces register pressure
| Can eliminate redundant compute and i/o

A Scattered Writes
| Can read/write arbitrary data structures
| Enables new classes of algorithms
| Integrates with Direct3D resources t 3
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