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Data-structure Oriented Parallel Computation
for Continuous-velocity Lattice-gas Model
and Its Implementation and Evaluation

MASAAKI TERAI" and TERUO MATSUZAWATt

The Continuous-velocity Lattice-gas model is an analysis approach to solve the incompress-
ible flow. Just like the conventional particle method, this approach can obtain the macroscopic
properties of fluid according to the motion of microscopic particles. This approach is featured
with two physical objects as particle and lattice-point. In the present study, the authors
investigated the relationship between the physical objects and the lattice-gas algorithm uti-
lizing the abstraction of collision rule since particles collide only on lattice-points. Firstly, the
data-structure with the particle as the primary calculation value was constructed with particle
decomposite method. Secondly, the data-structure with the lattice-point as the primary calcu-
lation value was constructed with the domain decomposite method. As an experimental study,
flow in cavty was simulated and high speed up ratio was obtained with domain decomposite
method utilizing lattice data-structure. The relationship between the parallel-algorithm and
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data-structure in Continuous-velocity Lattice-gas model was shown.
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Fig.1 Association between particles and lattice-points.
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(b) lattice-points associated
with particles
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struct _dimension{

double z;

double y;

h

struct _particle{

struct _dimension position;

struct _dimension wvelocity;
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Fig.2 Structure of lattice data.
Ny, is number of lattice-points. BUFFER_SIZE is
size of list in order to save particle data. Occupancy
flag represents status of usage of list. Direction flag
is used in comm.
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Fig.3 Computation shape and domain decomposite form.
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Fig.4 Results of Re=1000 (apply 64 nodes).
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Length represented length. Density represented density.
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tively. Bar chart represented sum of total of calc and comm.
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