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Simulating large regions of the mammalian brain at single-neuron spiking activity resolution poses significant
challenges from both simulation software and hardware execution platform perspectives. In multi-GPU sys-
tems, a relevant aspect concerns the implementation of the software structures necessary for the organization
of remote connections (i.e., between neurons allocated in different GPUs) and for the communication of spikes
between the different GPUs. NEST GPU [1,2], the GPU component of the neural network simulator NEST
[3], is tackling this challenge to make best use of present and upcoming supercomputers equipped with large
numbers of powerful GPUs. Here, we extend our recent work of dynamically constructing networks directly
in GPU memory [4] from one GPU to multiple GPUs in parallel, and we show performance results of these
optimizations. To continuously test for correctness, we are setting up a validation pipeline to automatically
compare the spiking activity of neuroscientifically relevant models such as the cortical microcircuit model [5]
and the multi-area model of macaque vision-related cortex [6] with the respective CPU version as a reference.
Furthermore, we give an update on our ongoing efforts in aligning the GPU and CPU components of NEST.
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