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Speaker:
Julien Langou, University of Colorado Denver.
Title:

Communication Optimal and Tiled Algorithms for Dense Linear Algebra: Auto—Tuning

Opportunities in this new Design Space
Abstract:

In this talk, we will first present recent communication—optimal and tiled
algorithms for the LU factorization and the QR factorization introduced in [1, 2, 3, 4];
then, we will motivate the need for performance auto—tuning in these algorithms and
give some examples of opportunities in software auto—tuning. Our new
communication—optimal and tiled algorithms represent a radical change with the
current generation of linear algebra software (e.g. LAPACK and ScalAPACK). They offer
considerable advantage on a wide variety of platforms: sequential, multicore,

parallel distributed, GPU acceleration. While we know that these algorithms are



optimal in the big O sense, while we have proof—-of-concept implementations of these
algorithms, a lot remains to be done in finely tune these algorithms for a given
(possibly heterogeneous) architecture. We believe the answer is in software
auto—tuning.
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Speaker:

Shoji Itoh, Advanced Center for Computing and Communication, The Institute of

Physical and Chemical Research (RIKEN)
Title:

Systematic Performance Evaluation for Numerical Algorithms of Linear Equations

and Its Knowledge Discovery
Abstract:

Systematical performance evaluation method for numerical algorithms of linear
equations is proposed. An introduced computational system generates a performance
information data set for a range of iterative solvers and preconditioning using a
lot of typical test problems, and presents data visually allowing the relationships

between the various algorithms and problems to be compared.
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