Multiscale Simulation In
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Definition: simulation over many orders of
maghnitude in time & length scales




Narayana Aluru Richard Braatz D oraCai David Ceperley Michael Heath Eric Jakobsson Jeongnim Kim
MechSE ChBE NCSA Physics/INCSA CS Physiology/NCSA NCSA/MCC/MRL

S. Pamidighantam Umberto Ravaioli Mark St raka Emad Tajkhorshid  David Tcheng Umesh Thakkar Michael Welge
NCSA ECE NCSA Biochemistry NCSA NCSA NCSA

Not intended to be exclusive: Team will reach out

across campus to generate proposals & grow effort
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Different simulation methods are
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Motivates efforts to simulate multiscale systems by coupling

methods that produce best predictions at each scale




Multiscale Simulation is Rapidly Growing
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Multiscale Simulation

 An NSF Blue Ribbon Panel report identified
multiscale simulation as the #1 challenge in
advancing knowledge and understanding

o August 8, 2008 issue of Science described
multiscale simulation as major progress and

major challenge in theoretical chemistry ~ *

“Major unsolved issues include how to transfer heat
across all scales, coarsen or refine representation
seamlessly and adaptively, quantify uncertainties,
new concepts and physical laws from such simulation

Revolutionizing Engineering Science
through Simulation
May 2006

Report of the National Science Foundation
Blue Ribbon Panel on

Simulation-Based Engineering Science
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— Emily Carter, NAS, page 803 of above issue of Science




Research Project Objectives

1. Create a universal set of algorithms, software, and data
analysis tools for multiscale simulation with valida tion In
applications for which increased predictability mat ters

catalysts micro/nano sensors advanced drug delivery systems

apps that need high end computing for understanding & design

2. Make this cyberinfrastructure accessible to a
broad spectrum of scientists and engineers

Address graduate & postgraduate education needs thr ough the
Virtual School of Computational Science and Enginee rng

Summer schools, online courses & curricula
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