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A Real-time Visualization for Large-scale Unsteady Simulations
——Toward a Practical Visualization on Parallel Computation Servers

TosHIFUMI TAKELT HIDEKI MATSUMOTO!" and SHUN Dot

We have developed the RVSLIB (Real-time Visual Simulation Library) as a concurrent sys-
tem for producing visualizations. This paper shows the effectiveness of the system when it is
applied to large-scale unsteady numerical simulations, for which more than millions of grid
points are used, on high-performance parallel vector supercomputers in a network-computing
environment. Conventional post-processing may no longer be applicable to such large-scale
simulations. The system concurrently performs almost all of the visualization tasks on a
computation server and uses compressed visualized image data for communications between
the server and the user terminal. Consequently, the volumes of data transferred over the
network are much smaller than the raw data and efficient visualization of large volumes of
data in wide-area network environments that include the Internet becomes possible. We have
realized several ideas, such as high-speed visualization algorithms for use on parallel vector
supercomputers, to make the system practical. The system was applied to an actual CFD
code (a simulation of the fluid flow around a baseball) on an NEC SX-4 and we observed, in
this case, that the computational time increase due to the concurrent visualization was less
than 1%.
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Fig.1 The system configuration of RVSLIB.
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or a multi-block grid (right).
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Fig.4 Explanatory figure for the direct image generation.
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$beginframe step=300;
$viewing;
eye = 1.0 0.0 0.0;
look_at = 0.0 0.0 0.0;
$end;
$endframe;
#

$beginmotion;

interpolation=’polar’;
$endmotion;
#
$beginframe step=600;
$viewing;
eye = 0.0 1.0 0.0;
$end;
$endframe;
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Fig. 2

The graphical user interface of RVSLIB/Client.

The client module that has

been developed as a Java applet runs on a Web browser. The concurrent visu-

alization is performed for the flow calculation around a baseball with stitches.
The influence of stitch line position on the fluid flow is investigated using the
contour and tracer tools. The number of grid points is 337 x 181 x 101. This
model is supplied by courtesy of the Institute of Physical and Chemical Re-

search.
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Fig.5 The view of the action window. The white wire-

frame represents the extents of the computation

domain and objects. This model is Nissan Primera
supplied by courtesy of Nissan Motor Co., Ltd. The
simulation program incorporating RVSLIB calcu-
lates fluid flows around the automobile. The num-
ber of grid points is 173 x 101 x 80.
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