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[ Abstract]

In developing the electronic structure calculation program, ProteinDF, for large scale
metalloprotein, we proposed the third-generation density functional (3" Gen DF) calculation
method suitable for distributed memory parallel computer. In the 3" Gen DF calculation
method, electronic structure calculations can be achieved only by matrix operations during the
SCF iterative calculation. The GPU is excellent in massively parallel computing of large data
and low power consumption per computing performance, and it is expected that efficiency of
the large amount of matrix computation can be improved by using the GPU. In this research,
we have aimed to replace the matrix operation part of the ProteinDF with GPU code, to speed
up the calculation of protein electronic structure calculation and to confirm the usefulness of
the 3" Gen DF calculation method in heterogeneous computing environment.
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Fig. 2. Benchmarks of dense matrix-matrix multiplication (left) and diagonalization (right)



