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First-principles electronic structure calculations and HPC
Y OSHIHIDE Y OSHIMOTO !

For the researchers of HPC, the paper will describe the followings: (1) What
is the first-principles electronic structure calculations. (2) The mathematics of
first-principles calculations by density functional theory. (3) The detail of first-
principles calculations by plane-wave basis sets which are traditional in solid
state physics. (4) The advance of the simulations and the relating requests to
computer science and numerical analysis fields.
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Fig.1 Four elements in the advance of simulations
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Table 1 distribution of computational work load and its parallelization. The bottom line shows the
total numbers.
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