-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Archivio istituzionale della ricerca - Universita di Palermo

Advanced numerical treatment
of an accurate SPH method

Laura Antonellif, Daniela di Serafino?, Elisa Francomano?, Francesco
Gregorettif, Marta Paliagat

T ICAR-CNR, Via P. Castellino 111, Napoli, Italy
§ University of Campania “Luigi Vanvitelli”, Viale A. Lincoln 5, Caserta, Italy
¥ University of Palermo, Viale delle Scienze, Palermo, Italy
laura.antonelli@icar.cnr.it, daniela.diserafino@unicampania.it,
elisa.francomano@unipa.it, francesco.gregoretti@icar.cnr.it,
marta.paliaga@unipa.it

Keywords. IFGT; SPH; GPUs.

The summation of Gaussian kernel functions is an expensive operation frequently
encountered in scientific simulation algorithms and several methods have been
already proposed to reduce its computational cost. In this work, the Improved
Fast Gauss Transform (IFGT) [1] is properly applied to the Smoothed Particle
Hydrodynamics (SPH) method [2] in order to speed up its efficiency. A modi-
fied version of the SPH method is considered in order to overcome the loss of
accuracy of the standard formulation [3]. A suitable use of the IFGT allows us
to reduce the computational effort while tuning the desired accuracy into the
SPH framework. This technique, coupled with an algorithmic design for exploit-
ing the performance of Graphics Processing Units (GPUs), makes the procedure
promising as shown by preliminary numerical simulations.
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