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NEST is the one of the most standard and widely used simulation environment. It is the first-class simulator
in our project endorsed by Program for Promoting Researches on the Supercomputer Fugaku [1], where we
develop a spiking network model of the mouse brain in NEST on Fugaku, and connect it to a musculoskeletal
body model running on a local PC to realize a closed-loop brain-body simulation over the Internet while
passing firewalls. Moreover, we include another brain model written in C++ with CUDA on a local GPU
machine into the closed loop. To realize this, we needed a way to connect multiple models implemented in
multiple simulators running on multiple computers across multiple organizations. We solved this by using
Robot Operating System (ROS) [2], which is a de-facto standard communication framework used in the field
of robotics, and rosbridge, which encapsulates ROS messages with JSON and transfers via websocket to pass
firewalls. Specifically, we developed a C++ library for rosbridge that allows simulators written in C/C++ to
communicate over rosbridge. By using those technologies, we were able to realize a closed-loop simulation
among a cortico-basal ganglia-thalamus model in NEST on Fugaku, a mouse body model in Gazebo on a local
PC, and a cerebellar model in C++ with CUDA on another local GPU machine [3]. These results suggest that
ROS and rosbridge can provide more flexibility to and enhance the versatility of NEST.
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