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13:30-13:35 Akihiro Ida (ITC, The University of Tokyo) Welcome & Opening
13:35-14:15 Martin Galgon (University of Wuppertal)
Meet the BEAST
ABSTRACT: With the foreseeable advent of exascale super computers, adapting algorithms and software
to the new hybrid-parallel infrastructures becomes inevitable. The ESSEX project (Equipping Sparse
Solvers for Exascale), a part of the Priority Programme "Software for Exascale Computing" (SPPEXA),
develops and investigates programming concepts and numerical algorithms for scalable, efficient and
robust iterative sparse matrix applications on exascale systems. Within the project, the group of Bruno
Lang from the University of Wuppertal, Germany, focuses on projection based iterative eigensolvers to
tackle large scale sparse Hermitian eigenproblems in standard and generalized form, using an expanded
implementation of the FEAST method and Chebyshev filter diagonalization (ChebFD) that adds
improvements and provides new features, named BEAST. We provide an introduction to some of the
fundamental ideas behind the main features of the BEAST eigensolver.
14:20-15:00

Sarah Huber (University of Wuppertal)

Reducing linear system size with moment
based methods in the BEAST framework

Abstract: Contour-integral based methods for interior eigenvalue problems have proven very effective.
The most expensive part of these algorithms is the solution of linear systems with large numbers of right
hand sides. So far, our BEAST framework has considered one such contour-integral based scheme,
FEAST, but we have now extended it to include moment based methods; namely Sakurai-Sugiura
methods. We consider how performance may be improved through the use of moments with a
constrained subspace size to reduce the number of right hand sides in these systems, which is a critical
parameter for the cost of such integral based schemes. The iterative nature of the resulting solver is well
suited to the BEAST framework, allowing us to adjust parameters during computation for further cost
reduction. Numerical results show that these algorithmic considerations lead to a noticeable reduction in
time for the solver.
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