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Modern materials modeling increasingly relies on complex compu-
tational workflows that integrate quantum-mechanical (QM) calcu-
lations, molecular dynamics, and machine-learning interatomic po-
tentials. These approaches enable the prediction of a wide range of
material properties at a fraction of the cost of experimental measure-
ments. However, certain properties — such as the liquidus temper-
ature — remain computationally demanding and can even exceed
experimental costs. This challenge motivates the continued devel-
opment of strategies to further reduce the computational expense of
such workflows.
There is an often overlooked opportunity to improve the efficiency
of such workflows through more effective use of computational re-
sources and improved handling of non-convergent QM calculations.
We present a data-driven approach for the automatic planning of
computational workflows. Gaussian process regression is used to
predict efficient calculation settings, identify unreliable calculations,
and select appropriate computational resources. Our approach is
validated on melting-point and thermodynamic property calcula-
tion workflows based on active learning of the Moment Tensor Po-
tential [1], demonstrating improved robustness and reduced time-
to-solution.
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