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ABSTRACT

MARC OLANO: A Programmable Pipeline for Graphics Hardware

(Under the direction of Anselmo Lastra)

This dissertation demonstrates user-written procedures on an interactive graphics ma-

chine. Procedural shading is a proven technique for off-line rendering, and has been effec-

tively used for years in commercials and movies. During most of that time, polygon-per-

second performance has been a major focus for graphics hardware development. In the

last few years, we have seen increased attention on surface shading quality for graphics

hardware, principally image-based texture mapping. Today, even low-end PC products

include support for image textures. The PixelFlow graphics machine demonstrates that

techniques like procedural shading are possible at interactive rates. PixelFlow is the first

machine to run, at real-time rates of 30 frames per second, procedural shaders written in a

high-level shading language.

A graphics machine like PixelFlow is a large and complex device. An abstract pipeline

is presented to model the operation of this and other interactive graphics machines. Each

stage of the pipeline corresponds to one type of procedure that can be written by the

graphics programmer. Through the abstract pipeline, the user can write shading proce-

dures or procedures for other graphics tasks without needing to know the details of the

machine architecture. We also provide a special-purpose language for writing some of

these procedures. The special-purpose language hides more details of the machine imple-

mentation while enabling optimizations that make execution of the procedures possible.
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