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Computati onal Bi o

Demand for Processing Power

A Simulations still fall short of ad s,
biological timescales P/ »

A Large simulations extremely
difficult to prepare, analyze

o

A Order of magnitude increase in Wt
performance would allow use of «#
more sophisticated models

Satellite Tobacco Mosaic Virus (STM\
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NAMD Parallel Molecular Dynamics
Kale et al., J. Comp. Phys. 151:2882, 1999.

A Designed from the beginning as a parallel program

A Uses the Charm++ philosophy:

I Decompose computation into a large number of objects
i Intelligent Runtime system (Charm++) assigns objects to processors for dynamic load

balancing with minimal communication

Hybrid of spatial and force decomposition:

ASpatial decomposition of atoms into cub

s
(called patches) \

A-or every pair of interacting patches,
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create one object for calculating
electrostatic interactions
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ARecent: Blue Matter, Desmond, etc. use
this idea in some form
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NAMD Overlapping Execution

Phillipset al., SC2002
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Non-bonded Interactions

A Calculate forces for pairs of atoms within
cutoff distance
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VMDITNnVI sual Mol ecul

A Visualization and analysis of molecular dynamics simulations
sequence data, volumetric data, quantum chemistry simulatio
particle systems, &

A User extensible with scripting and pluginsp_“
A http://www.ks.uiuc.edu/Research/vmd/ gk
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