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                    Abstract
In this paper, we briefly discuss the challenges in porting hydrodynamic codes to futuristic exascale HPC systems. In particular, we sketch the computational complexities of finite difference (FD) method, pseudo-spectral method, and fast Fourier transform (FFT). The global data communication among the compute cores brings down the efficiency of pseudo-spectral codes and FFT. A FD solver involves relatively lower data communication. However, an incompressible FD flow solver has a pressure Poisson equation, whose computation in multigrid scheme is quite expensive. Hence, a comparative study between the two sets of solvers on exascale system would be valuable. In this paper, we report a comparative performance analysis between a FD code and a spectral code on a relatively smaller grid using 1024 compute cores of Shaheen II; here, the FD code yields comparable accuracy to the spectral code, but it is relatively slower. The above features need to be retested on much larger grids with many more processors.
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                    Notes
	This simple arrangement is called collocated grid, in contrast to more complex one called staggered grid in which the velocity fields are represented at the face centres, and pressure at the centre of the cube. In this section, we assume collocated grid for simplicity.


	In some CFD literature, compute cores are referred to as processors. In this paper, we reserve the word processor for a CPU that contains many compute cores.


	The usual definition of efficiency, \(T_\mathrm {serial}/(p T_\mathrm {parallel})\), is not suitable for large grids. This is because such large data cannot be accommodated within a single processor, hence, a sequential run for a large grid is impossible.
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