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Evaluation of PHIGS Geometry Processing on Multiprocessor Systems
TakasH1 Matsumoro,’ Ker Kawaseft and Takao Morivamatt

In present high-end graphics systems, geometric calculations for 3D graphic images are
bottlenecks in system performance. To cope with this problem, parallel processing tech-
niques are employed. However, in PHIGS, there are some obstacles to efficient parallel
processing. We therefore proposed two mechanisms that enable shared-memory/shared-bus
multiprocessors to perform efficient geometric calculations in PHIGS. To evaluate the
quantitative effects of the mechanisms and estimate the influence of the overhead caused
by job-dispatching and bus-contentions, we have performed various simulations on an ex-
ecution-driven multiprocessor simulator. In a master-slave dispatching model, as the number
of slave processors increases, task dispatches of the master processor becomes the bottle-
neck. We therefore devised a simple architectural support for task dispatch, and confirmed
that it significantly improves the performance. In a no-master dispatching model where
all processors work symmetrically, the increase in the bus traffic is the problem. We
confirm that the all-read protocol reduces the bus traffic and improves the performance.
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Fig. 1 An example of hierarchical data structure
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Fig. 4 Structure of TTS in a processor element.
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