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Lossy all-to-all exchange for accelerating parallel 3-D FFTs on hybrid 
architectures with GPUs�
������������������������������������������������
�������
�	�������������

���������������
������������	�����	�����
�	�����
Scalability Issues in FFT Computation
�����������
��������������������
������������	������������������
�������������������������

���������������
�������������������������������� ���­��	�����	�����
�	�����
Interim Report on Benchmarking FFT Libraries on High 
Performance Systems 
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A More Portable HeFFTe: Implementing a Fallback Algorithm for Scalable Fourier Transforms
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A 3-D FFT Execution Trace with Main FFT
Components

(80 MPI processes on Intel Xeon E5-2650 v3 cluster, 1K × 1K × 1K grid)

heFFTe Framework Design with 
Flexible API

(Need flexible FFT API for application-specific input and output)

Weak scaling of heFFTe
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• Main objective is the design and implementation of  a sustainable FFT library for 
exascale platforms;

• FFT-ECP’s goal is to help key ECP applications and provide an efficient and 
flexible FFT API to take application-specific input and outputs;

• Approach is to: (1) collect and leverage existing FFT capabilities to build a 
sustainable FFT library (instead of creating a new and independent software 
stack); (2) optimize data movements and overlap computations with 
communications; (3) autotuning.
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Local CPU kernels presented on Section 2 are typical 
on state-of-the-art parallel FFT libraries, heFFTe 
provide new GPU kernels for these tasks achieving 
over 40x speedup.
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In the following figures, we showcase the 
scalability of heFFTe on both the Frontier 
and Summit supercomputers. Note that 
the observed speedups surpass the 
theoretical expectation of 4x, reaching 
5.7x for strong scaling and 5.3x for weak 
scaling.
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