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A Parallel Volume Rendering System implemented with
High-Speed Link

Dai OKAMURA
Abstract
The rapid improvement of computer performance in these days makes large-scale
numerical simulations possible and very useful in the various fields. Realtime
visualization is one of the most suitable use of large-scale numerical simulations,
and in a medical field we need higher and higher perfomance of them to visualize
the large scale three-demensional medical data.

We research and develop a parallel volume rendering [1 environment to vi-
sualize such a large scale data set. Our concrete goal is to visualize 1024 data
set and to output 15 frames per second on the screen of 10242 size.

In this thesis, we propos a new concept of a hardware parallel volume ren-
dering system. When we try to visualize a large scale data set with a hardware
parallel volume rendering system, we have to think about how to visualize with
parallel calculation hardware and how to transfer the data between the knode.

We introdudce an optimized ray-casting which inspired by the CPU-cache
based ray-casting “cuboid”. It is friendly with the process of DRAM access.
We use it in visualization of voxels in sub-volumes.

And, we introduce a new parallel volume rendering system implemented
with high-speed DVI Link. With an idea to composite the result images of
neighbor sub-volumes first, our system’s parallel calculation knodes ,that stand
in a line, can visualize the data set without redundant of volume memory which
ReVolver/C40 and VisA cluster have.

We introduce DVT interface which transfer the result images generated by
the calculation knode in our systems.

And we consider the way to satisfication of interactive volume rendering and

dynamic load balancing.
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