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Abstract: Flash-X is a new incarnation of FLASH, which has served both the astrophysics 
community and others for more than two decades. FLASH has been used on a range of 
high-end computing platforms, and Flash-X continues that legacy. As part of the United 
States Department of Energy's Exascale Computing Project, Flash-X was used to run a 
core-collapse supernova simulation as part of the ExaStar ECP project. The calculation 
exercised the integrated multi-physics capabilities of the code, including self-gravity, 
shock-capturing hydrodynamics, nuclear reactions, nuclear equation of state, and 
spectral neutrino transport. Each of these pieces of physics is necessary to produce 
simulations of these stellar transients that can be used to confront observations across 
photons, neutrinos, and gravitational waves.  
 
Computing at scale on exascale platforms is made more challenging due to heterogeneity 
in both hardware and software.  While platform heterogeneity has been in the spotlight for 
a while, a similar challenge is presented by increasing diversity in solvers that applications 
need to deploy. Current abstractions do not obviate the need for the developers to know 
the mapping between application and target hardware. Therefore, for Flash-X we have 
adopted the approach of co-designing the software architecture with an accompanying 
toolchain to provide a more enduring solution to performance portability across a wide 
variety of applications and platforms. The code and the toolchain are both highly 
composable with building blocks that can be permuted and combined in different ways.  
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