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ABSTRACT

High-order discretization methods — including high-order finite elements and Iso-
geometric Analysis (IGA) — have established themselves as powerful paradigms
for the numerical solution of partial differential equations, offering superior accu-
racy per degree of freedom and, in the case of IGA, exact geometry representation
through NURBS and related spline technologies. A hallmark of these approaches is
the use of high polynomial degrees, which poses unique challenges for solver design
but also opens new opportunities for high-performance computing. This minisympo-
sium focuses on the design, analysis, and implementation of scalable preconditioners
and solvers tailored to high-order finite element and isogeometric discretizations,
with emphasis on robustness with respect to the polynomial degree p, scalability
with respect to the mesh size h, and parallel efficiency on modern HPC archi-
tectures. A broad spectrum of algorithmic approaches is within scope, including
Domain Decomposition Methods (DDM) such as FETI, BDDC, and Schwarz meth-
ods; multigrid and multilevel preconditioners; low-rank and hierarchical solvers; and
tensor-product techniques that exploit the structure of spline discretizations. A key
computational advantage of high-order discretizations is that increasing the poly-
nomial degree yields denser local stiffness matrices compared to low-order methods



on equivalent meshes, resulting in a more favorable computation-to-communication
ratio. This makes high-order finite elements and IGA particularly well-suited for
massively parallel execution, provided that solvers and preconditioners are designed
to exploit this structure effectively. Contributions will span p-robust and h-robust
preconditioners; spectral analysis of solver operators in the high-order and spline
setting; multilevel and coarse space construction strategies; multi-patch and non-
conforming coupling strategies; and scalability studies on large-scale parallel archi-
tectures. Both theoretical foundations and practical algorithmic developments are
welcome. The minisymposium aims to bring together researchers from numerical lin-
ear algebra, computational mechanics, and high-performance computing to discuss
recent advances and open problems in this rapidly evolving area.
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