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GPGPU parallelization of a cerebral cortex model BESOM
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Abstract We have been proposing a computational model of the cerebral cortex called BESOM, that models the
cerebral cortex as Bayesian network based on recent findings in the neuroscience area. BESOM requires a compute
intensive process called belief propagation for recognition and learning. Hence, parallelization is mandatory for
practical application of BESOM. In general, there are two ways to parallelize machine learning system; i.e. inter—
model parallelization and intra-model parallelization. We already implemented and reported the former. This paper
addresses the latter; intra-model parallelization of BESOM. Using GPGPU and mini-batch method, we could achieve
around 50 times speed-up compared with single thread CPU implementation.
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// Load the ptx file.
CUmodule module = new CUmodule();
cuModuleLoad(module, "JCudaVectorAddKernel.ptx");

// Obtain a function pointer to the kernel function.
CUfunction function = new CUfunction();
cuModuleGetFunction(function, module, "add");

// Call the kernel function.

cuLaunchKernel (function,
gridsizeX, 1, 1, // Grid dimension

blockSizeX, 1, 1, // Block dimension

0, null, // Shared memory size and stream

kernelParameters, null // Kernel- and extra parameters

);
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