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Modelling quantum-mechanical systems with many interacting particles presents a major chal-
lenge of modern scientific computing. Firstly formulated in the sixties [1, 2], the Density Functional
Theory (DFT) relies on the fact that ground-state properties of atoms, molecules and solids can
be extracted from the total charge density. Nowadays, DFT is the state-of-the-art tool to compre-
hend the electronic structure of matter. This talk illustrates possible applications of DFT within
the context of materials science, especially, within the field of hard transition metal nitride and
oxide coatings. Examples include stabilisation effect of point defects in metastable phases [3, 4],
temperature-induced elimination of soft phonon modes [5], or optimisation of elastic properties and
tensile strength for modern engineering devices via superlattice architecture [6, 7, 8]. When possible,
theoretical predictions are discussed within the context of experimental data.
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