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Processing Element Architecture of a Parallel Rendering
Machine for High-Speed Ray-Tracing

——Macropipeline Architecture and Preliminary Performance Evaluation——
Ousone Gwun,! Kazuakt Murakamrit Seir MuraTAT and Suingt Tomitattt

This paper introduces a parallel rendering machine for high-speed ray-tracing, which
machine exploits three levels of parallel processing: i) multiprocessing at the system
level, i) macropipelining at the processing-element level, and ii) instruction-level par-
allel processing at the stage level. This paper focuses on macropipelining at the proces-
sing-element level. First, a ray tracing algorithm, called 3 MPRT (3-stage macropipelined
ray tracing) is presented to show how the ray-tracing task is divided into three subtasks :
OS (object search), IC (intersection calculation), and SC (shading calculation). The paper
then describes 38 MPPE (3-stage macropipelined processing element) architecture which
implements 3 MPRT directly. Both 3 MPRT and 3 MPPE are evaluated through simula-
tion, varying the benchmark scene characteristics and the object-space subdivision. From
the simulation results, the paper concludes that a single 3 MPPE is 1.04-1.82 times faster
than a non-macropipelined implementation of 3 MPRT.
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