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On the need and funding model for supporting theoretical and computational chemistry
software development: a perspective based on the software infrastructure for sustained

innovation program of the US National Science Foundation

Li Xiaosong
(Department o f Chemistry s University of Washington s Seattle 98124-6108)

Abstract With recent advances in computational power and algorithmic efficiency, we cannot rely on incre-
mental changes to existing computational chemistry software. A new research infrastructure is needed that
smoothly incorporates multi-scale methods into a cohesive experimental and theoretical chemistry discover-
y, optimization and design engine. The next generation of computational chemistry software for treating re-
alistic chemical systems with atomic resolution will need to be highly parallelized, extensible, reusable, in-
teroperable and community-driven. To this end, this article aims to present a perspective on the need and
related funding model for supporting computational software development based on the Software Infrastruc-
ture for Sustained Innovation Program of the US National Science Foundation. A tiered model and its re-
spective funding scope are illustrated herein. Important considerations that focus on software infrastruc-
ture, education and dissemination, and their impact on the sustainability of a software development pro-

gram are discussed in this article.

Key words computational chemistry software; software infrastructure for sustained innovation; software

design and software engineering
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