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M otivation

. Significant graphics hardware enablers:

— Graphics hardware to support float in both
computation and storage

— Shading functionality exposed through a
programmabl e standard layer

- Graphics hardware viable for serving a content
creation artist

- Bridging the interface gap between the artist and
hardware
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Goals

- Provide stimulus to artists for using graphics
hardware in a studio production workflow:

— Demonstrate rendering quality eguating software
renderers at a significant higher speed

— Preserve artist’ s shading abstraction environment
- Virtualize shading hardware constraints

- Develop a shading tool in the form of a case study
— Trade off completeness vs. hardware exposure
— Supply shading analysis and profiling data
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Overview

 Multi-lingual input abstraction
(discussion focuses on RenderMan® Shading Language)

. A collection of shaders form an input program
destined for compilation:
— Any of displacement, surface, light, volume and
Imager shader types
— Shader instantiation — multiple lights

- Compiler technology, afront end and a back end
component

ASHLI
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Overview (cnt’d)

- Shading constructs converted down to multiple
Intermediate representations

- Complex shaders segmented to fit shading
hardware resource constraints

« Shader formals metadata

— Pre-defined text format, provides runtime appearance
control

- Agnostic on hardware shading API

— Emits DirectX 9.0 VS and PS version 2.0 and
OpenGL arb {vertex, fragment} program
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Shading Copr ocessor

Shading Languages,
Node Attributes,
Standard Materials

A 4

A ppl | Ca“ on Formals (metadata), A SH L |

Hardware Shaders
State,
Geometry,
Shaders, Application
Textures
Driver
A\ 4

Runtime, Assembly
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Shading Pipe

Shading Language

Scanner%Parser S md .

Fol zjer Opti ;nizer

Shadi ng Rate M ult‘i'pass
Target Code Forma;ter
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A P| #i ncl ude “I1Ashli.h”
e d Lnit();

nitialization: resource cap an set Resour ce()
compile time flag settings set Fl ag():

set | ncl udePat h() ;
Setup: collection of shader items, addShader I ten();
assign processor, instantiate, set addShader () ;

formal value, const formals addShader | nst ance() ;
| set <t ype>For mal () ;

Compile: singleinvocation point ! nvoke() ;
get NunSegnent s() ;
Query: metadata and hardware get For mal s() ;

get Vert exShader () ;

R S pen segmeyt get Pi xel Shader () ;
: : getError();
e Query: error and analysis get Stats():
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Folding

- Collapses the collection of shadersinto asingle
execution module

« Unifies shader and instance formals
— Adjusts shader i/0’s, resolves input const’ing

- Unrollslight emission and light integration
CONStructs
— Optimize by reuse of expanded light emission code
— Shadow operation extension and samples resolution

- Derivative operators triply evaluated at
Loryew  nelghboring positions

Real- Time Shading
“€aurse

.
S,




Multipass

- Hardware shading registers and code space are scarce and
limited
— Exceeding ANY hardware shading resource iIs nonrecoverable

- Arbitrary large shaders segmented to fit hardware shading
resources

— Use a greedy model to fit an expression sub-tree into hardware
constraints [Chan et. al, 2002]

- Intermediate results stored in float buffers and avoid loss of
precision

— Incur minimal overhead on save/restore




| maging

- Post rendered image
orocessing in raster space

- Program modality for image
operator cascading

- Rendered image provided as
atexture to the imager shader

— Point and area image filtering
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A 4

Render Program

A 4

Imaging Program # 0

A 4

Imaging Program # 1
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Imaging Program # N
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Formals M etadata

begi n vertex begi n fragnment
a 0 -1 Vertex t 0-1T
a 2 -1 Nornmal t 1 -1 nyNornmal O O
a 8 -1 TexCoordO t 2 -1 nylncident 0 O
a 9 -1 TexCoordl 2 Ka 0.0 .8
.l O KOO .5
0 O -1 Position 3 Ks 00 .3
t 0-1T

t 1 -1 nyNormal O O
t 2 -1 nylncident 0 0O

-1 anbientcolor 1 01111
1l intensity 1 0 1

0

0

0

4 0 roughness 0 0 0.001

3

0

2 -1 1lightdir 1 001-10

O O 0O o000 0

O 2D File texnane
1 3D Procedural noise
s 2 2D Target PassO O

nw n

o0 -10C
end
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Conclusion

- Forward looking
— Add emerging shading languages to input abstraction
— Extend shading rate stage to better address quality vs.
speed trade offs
— Multipassis key in shading compilers and is expected
to stay around

- Ashli Demo package download site:
http://www.ati.com/devel oper/news.html

— Support: devrel @ati.com
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