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Is VASP energy-efficient? An energy and performance analysis of the

VASP legacy application has been developed for a single two-socket HPC
node. The results of our study are valuable to developers and researchers
looking to select the best combination of compilers, parallelism model, and
hardware for a high-performance and energy-efficient computing of VASP.

Does VASP use a GPU? Ab initio algorithms in the VASP code are CPU
bounded and energy consumption values are related to execution times.
Therefore,structure sizes greater than 40 atoms suggest the use of
GPUfor this node.

What is a VASP file? It contains the number of bands, cut-off energy,
basis vectors defining the supercell, eigenvalues, Fermi-weights, and
wave functions. VASP reads this file as the first input on each main loop
iteration to accelerate the computations. At the end of each iteration, the
file is replaced.

How is VASP code compiled? The VASP code has been compiled using
Intel and Nvidia (Portland Group) compilersand several other libraries that
provide different performance. It was also instrumented with the EML
library for energy efficiency measurements.

What is VASP software? VASP is a simulation software packagethat
works with plane waves based on density functional theory (DFT) and
solves the Kohn-Sham???s equations.

How to create materials with high storage capacity? Another strategy to
creating materials with high storage capacity is to start with real,existing
MOFs and alter the structure,such as by adding functional groups,to
increase the hydrogen storage capacity.
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Hydrogen storage technology is essentially necessary to promote
renewable energy. Many kinds of hydrogen storage materials, which are
hydrogen storage alloys, inorganic chemical hydrides, carbon

Rhenium disulfide is a promising lithium ion battery material but its
distorted structure makes computational modelling challenging. Here
hardware-accelerator-assisted high-throughput DFT based

Energy storage should be integrated into a comprehensive strategy for
advancing renewable energy. It may be effectively incorporated into
intermittent sources like solar and ??7?

One of the critical techniques for developing hydrogen storage
applications is the advanced research to build novel two-dimensional
materials with significant capacity and effective reversibility. In this work,
we perform ??7?

The N-2p and C-2p orbitals overlap at the energy interval, indicating
chemical interactions among these two atoms; such an observation is
consistent with the conclusion obtained by ELF calculations. We hope
these ???

VASP-optimized total energy of the metal with respect to |E atom|. E ZPE
=1 2 q h??7?qis the zero-point energy (ZPE) of the metal in terms of the
phonon frequencies ?? g?;and ???
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VASPDFT,OUTCAR? 1/4 ? ,?? free energy(Helmholtz free
Tﬁ - . N energy),VASP(free electronic energy),F? 1/4 ? F=???

1 Introduction. Global energy shortage and environmental pollution have
raised a red flag for humanity, urging us to change the traditional energy
acquisition methods and instead utilize green energy sources such as

solar energy, 1 ??7?

Furthermore, electrode materials are essential in the production of
supercapacitors, acting as the foundation for energy storage [3].
‘ - | Therefore, it is crucial to integrate electrode materials with ??7?
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