[bookmark: _GoBack]OpenACC Case Study: Accelerating Maestro's Reactions
Adam Jacobs, Michael Zingale, Oscar Hernandez
Dept of Physics & Astronomy
Stony Brook University
Stony Brook, New York 11794-3800

Earth & Space Sciences, 443C
adam.jacobs@stonybrook.edu

Abstract

Maestro is a 3D, low Mach number hydrodynamics code ideally suited to modeling the many low Mach phases of evolution found in a variety of astrophysical systems, from gas giant planets to neutron stars. Maestro includes detailed microphysics such as nuclear reactions. In this poster, we provide an overview of our successful porting of these nuclear reaction calculations to GPUs using OpenACC.  All of our code, including simplified prototypes, is publicly available on GitHub.  We find that the OpenACC standard and compiler implementations have evolved dramatically, and are reaching the point that real-world production science codes can use OpenACC to feasibly target GPUs at major centers such as OLCF.  However, there are challenges.  By presenting this case study we hope to provide other computational scientists as well as the OpenACC standards committee with insight into what is required to port a modern Fortran-based scientific code to use GPUs.  We also highlight some of the challenges in the hopes that others can avoid them.
