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ABSTRACT

Kohn-Sham density functional theory (DFT) calculations based on quantum mechanics have been in-
strumental in providing many crucial insights into materials behavior and occupy a sizable fraction of
world’s computational resources today. However, the stringent accuracy requirements in DFT needed to
compute meaningful material properties, in conjunction with the asymptotic cubic-scaling computational
complexity with number of electrons, demand huge computational resources for accurate DFT calculations.
Thus, these calculations are routinely limited to material systems with at most few thousands of electrons,
employing plane-wave discretization despite all its limitations which has remained the method of choice
for many material science applications. In this talk, I will present some recent advances made in the
state-of-the-art for accurate DFT calculations -via- the development of DFT-FE, employing adaptive
finite-element discretization, in conjunction with mixed-precision strategies for the solution of governing
equations alongside with implementation innovations focusing on significantly reducing the data movement
costs and increasing arithmetic intensity on hybrid CPU-GPU architectures. The reported advance discussed
in this talk has wide ranging implications in tackling critical scientific and technological problems by making
use of the predictive capability of DFT calculations for large-scale material systems.
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