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Software tools for ab initio modeling of nanoscale resonators were implemented within the GRIDIFIN infras-
tructure, improving the yield of the computational workload. The distributed computing system was used
for the investigation of elongated edge-passivated graphene nanoribbons with one open end and one fixed
end, by means of density functional calculations. Their oscillatory behavior was studied through molecular
dynamics simulations, as a function of key parameters like nanoribbon length, initial structural deformation
and amplitude. Several practical utilizations are envisioned for such nanostructures, such as high-frequency
oscillators or ultra-sensible acceleration detectors.
The scaling of the MPI application with the number of cores was studied and the results were used for defining
the optimal number of cores in the subclusters on which separate instances of the code were distributely ran.
The study was also used as an in-house benchmark of the grid system.
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