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A parallel computing method of large-scale simulations for a mathematical model

of retinal neuron networks.

Makoto Nishino!, Takeshi Kohama?, and Hisashi Yoshida?

The purpose of this study is to develop effective methods to compute a mathematical model of the retina which
considers peripheral properties of retinal cells in the restriction of computation resources. We compared the machine
time with regard to several parallel processing algorithms between the Fujitsu PRIMEHPC FX10 supercomputer
system and general personal computers. The results indicate that the implementation of cyclically divided blocks and
a pipeline processing with a message passing interface, by dealing with each cell layer as a module, is able to avoid
problems of the regression reference of calculation of differential equations. For program codes which are difficult to
implement message passing interfaces, we obtained a practical solution by applying multithread processing instead.
Furthermore, these results suggest that the performance of the FX10 system is maximized by using a hybrid parallel

processing method with message passing interfaces and multithread processing.

Keywords:
PRIMEHPC FX10, Parallel computing, Message passing, Multithread processing, Hybrid parallel processing.
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