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Abstract: The convergence of several unprecedented changes, including formidable new system design
constraints and revolutionary levels of heterogeneity, has made it clear that much of the essential software
infrastructure of computational science and engineering is, or will soon be, obsolete. Math libraries have
historically been in the vanguard of software that must be adapted first to such changes, both because these
low-level workhorses are so critical to the accuracy and performance of so many different types of applica-
tions, and because they have proved to be outstanding vehicles for finding and implementing solutions to the
problems that novel architectures pose. Under the Basic ALgebra Llbraries for Sustainable Technology with
Interdisciplinary Collaboration (BALLISTIC) project, the principal designers of the Linear Algebra PACK-
age (LAPACK) and the Scalable Linear Algebra PACKage (ScaLAPACK), the combination of which is
abbreviated Sca/LAPACK, aim to enhance and update these libraries for the ongoing revolution in processor
architecture, system design, and application requirements by incorporating them into a layered package of
software components—the BALLISTIC ecosystem—that provides users seamless access to state-of-the-art
solver implementations through familiar and improved Sca/LAPACK interfaces.

The set of innovations and improvements that will be made available through BALLISTIC is the result
of a combination of inputs from a variety of sources: the authors’ own algorithmic and software research,
which attacks the challenges of multi-core, hybrid, and extreme-scale system designs; extensive interactions
with users, vendors, and the management of large high-performance computing (HPC) facilities to help
anticipate the demands and opportunities of new architectures and programming languages; and, finally,
the enthusiastic participation of the research community in developing and offering enhanced versions of
existing dense linear algebra software components. Aiming to help applications run portably at all levels
of the platform pyramid, including in cloud-based systems, BALLISTIC’s technical agenda includes: (1)
adding new functionality requested by stakeholder communities; (2) incorporating vastly improved numerical
methods and algorithms; (3) leveraging successful research results to transition Sca/LAPACK (interfaces)
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