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Hierarchical Individual time algorithm for large scale graph-drawing

Tatsushi Matsubayashi and Takeshi Yamada
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Abstract: In this paper, we propose a fast and efficient method for the large-scale graph layout
problem. A conventional force-directed method proposed by Fruchterman and Rheingold and well-known
in the literature, defines attractive and repulsive forces between nodes and obtains an optimal layout
by minimizing the system potential energy. In their method, the positions of all the nodes are updated
for every time step at the same time. In the proposed method, each node has its own individual time
and time step, and they are updated independently with different frequencies depending on the local
situation. The proposed method is‘inspired by the hierarchical individual timestep method used for the
high accuracy calculations for dense particle field such as star cluster in the astrophysical dynamics. The
experimental results show that the proposed method outperforms the conventional method in both speed
and accuracy. We have implemented the proposed method on the MDGRAPE-3 PCI-X special purpose
parallel computer, and succeeded in several hundred times speedup.
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