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Résumé

Tinker-HP (http:///www.ip2ct.upme.fr/tinkerHP) is a CPU based, double precision,
massively parallel package dedicated to long polarizable molecular dynamics simulations
and to polarizable QM/MM. Tinker-HP is an evolution of the popular Tinker package
(http://dasher.wustl.edu/tinker) that conserves it simplicity of use but brings new capabili-
ties allowing performing very long molecular dynamics simulations on modern supercomput-
ers that use thousands of cores. Tinker-HP, which is developed through an interdisciplinary
collaboration between researchers in theoretical chemistry (LCT), high performance com-
puting (ISCD) and mathematics (LJLL) at UPMC, offers various strategies using domain
decomposition techniques for periodic boundary conditions in the framework of the (N)log(N)
Smooth Particle Mesh Ewald or using polarizable continuum simulations through the new
generation ddCosmo approach. Tinker-HP proposes a high performance scalable computing
environment for polarizable force fields giving access to large systems up to millions of atoms.
Various benchmarks and examples on biomolecular systems will be provided on several ar-
chitectures showing that the approach is competitive with GPUs for small and medium size
systems but allows addressing larger molecules on modern supercomputers. Fully polarizable
simulations results will be shown on the full solvated Satellite Mosaic Tobacco Virus and the
ribosome encompassing respectively 1.1 and 3.4 millions of atoms.
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