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Dynamic Load Balancing on Parallel Visualization of
Large Scale Unstructured Grid

Motohiro TAKAYAMA
Abstract
There is the remarkable improvement in performance of general-purpose PC
in recent years, and the construction of the PC cluster is getting popularity
because it obtains a big processing performance by cooperating PCs in parallel.
There is a numerical simulation as a usage of such a PC cluster. And, the work
converted from the numerical value into the image so that man may understand
the result of the numerical simulation is called visualization, and this research
aims at the construction of the system which does both numerical simulations
and visualization of its result with one PC cluster.

The data which the simulation generates distributes to an individual pro-
cessor and is output in such a system. And, this arrangement does not always
fit for visualization, and bring the problem of load-imbalance etc. However,
this problem has not been discussed yet. In this paper, we considerd for using
dynamic load-balancing to solve this problem. Some dynamic load-balancing
policies were examined, and evaluated. As a result, the good load-balancing
was achieved, so we succeeded in the reduction in the entire processing time.

Moreover, to aim at the construction of the system which can output the im-
age in real time according to the numerical simulation by which data is second
by second generated, and to speed up visualization, we considered the Early
Ray Termination(ERT) technology. In the Cell Projection which is the visual-
ization algorithm adopted by this research, there is no example of having done
ERT. In this research, the ERT-table method which was the ERT technique
in Cell Projection was proposed, and evaluated. As a result, 3.86 performance
times improved were achieved in case of the best. In addition, the technique to
speed up parallel visualization by sharing ERT information was proposed, and
evaluated. As a result, 1.9 performance times improved were achieved. And,
when all the techniques proposed above were combined, 4.32 performance times
improved were achieved compared with the case where the proposal technique

is not used.
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