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This review aims a brief and short-handed introduction to nonexperts, where most contents are based on talk given in Summer
School 2017 in Pohang. Detailed derivations and formalism are avoided unless it is necessary to present. Historical evolution of
density functional theory (DFT) is provided to grasp the main motivation of first-principles calculations in a more broad perspective.
By doing so, a list of acronyms is shown, which in many cases become an obstacle to newcomers. Furthermore, a classification of
DFT packages according to vendors, methods, and others is provided for better understanding. Next, the practical employment of ab
initio calculations in magnetism is introduced, which includes spintronics, for more specifically, spin and anomalous Hall effect (SHE
and AHE), magnetocrystalline anisotropy (MCA), magneto-optical Kerr effect (MOKE). Also, ingredients for DFT calculations -
human, package, and infrastructure (cluster or supercomputing center) are briefly outlined. To do so, we expect long-term
improvement and investment in our field, which in turn help other expertises.
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Dynamic Mean Field Theory

1998 Nobel Prize for Kohn and Pople

1986 Gradient corrected DFT

1985 Car-Parrinello

1975 LMTO and LAPW

1965 Kohn-Sham Theory and LDA

1972 Spin-polarized DFT

1964 Hohenberg and Kohn: DFT

1959 Pseudopotential method

Slater determinant 951 Slater exchange
Hartree-Fock 1937 Slater APW
Thomas-Fermi theory 930 Fock 2R
928 Dirac, Hartree
926 Schrodinger
1900 Planck
Fig. 1. (Color online) Historical evolution of first-principles calculations.
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Fig. 9. (Color online) Simple one-dimensional spin spiral state. To

retain the crystal periodicity, the spin should be identical after N
repetition, which can be represented by 2 x 2 Kohn-Sham equation.
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