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ABSTRACT

The industrialisation of high-order methods is already well under way within major
aeronautical companies such as Airbus and Rolls-Royce. Advances in GPU-based
and heterogeneous high-performance computing, together with efficient matrix-free
implementations, are making high-order finite and spectral element methods increas-
ingly attractive for large-scale PDE simulations, enabling highly accurate solutions
that can, in some cases, approach the DNS range. Their superior accuracy and
convergence properties are well established; however, practical applications, par-
ticularly those involving transport-dominated or nonlinear problems, often require
stabilisation, limiting, or other algorithmic modifications to ensure robustness. Be-
cause these enhancements can alter the formal properties of the underlying dis-
cretisation, an important question remains: under what conditions are high-order
methods truly practical, and when do they provide a meaningful advantage over
lower-order schemes?

This minisymposium brings together researchers developing and applying high-order
discretizations across a range of computational science and engineering applica-
tions to address this question from different perspectives. Topics include structure-
preserving discretizations (e.g., energy-conserving and entropy-stable methods), sta-
bilization strategies, positivity- and bounds-preserving schemes, and robust solver
technologies. Applications span weather and climate modeling, compressible flows,
turbomachinery, wave propagation, and other large-scale multiphysics simulations.
By highlighting common challenges and successful strategies across disciplines, this
minisymposium aims to identify the algorithmic and computational principles that
make high-order methods practical for production-scale scientific computing.
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