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VMDT AVI sual Mol ec L

A Visualization and analysis of:
I molecular dynamics simulations
I particle systems and whole cells
I cryoEM densities, volumetric data
I quantum chemistry calculations
I sequence information

A User extensible w/ scripting and

plugins Whole Cell Simulation
A http://www.ks.uiuc.edu/Research/vmd/
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Goal: A Computational Microscope

Study the molecular machines in living cells

Ribosome: target for antibiotics Poliovirus




VMD Interoperability Serves Many Communities

A Uniquely interoperable with a broad range of tools:

i AMBER, CHARMM, CPMD, DL_POLY, GAMESS, GROMACS, HOOMD,
LAMMPS, NAMD, and many more ¢&

A Supports key data types, file formats, and databases

A Incorporates tools for simulation preparation, visualization, and
analysis
molecules
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NAMD and VMD Use GPUs and Petascale Computing to Meet
Computational Bi ol ogyods I nsat.
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Performance (ns per day)

NAMD Titan XK7 Performance August 2013
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VMD Petascale Visualization and Analysis

A Analyzelvisualize large trajectories too large to
transfer off-site:

I User-defined parallel analysis operations, data types

I Parallel rendering, movie making

A Supports GPU-accelerated Cray XK7 nodes for both
visualization and analysis:

I GPU accelerated trajectory analysis w/ CUDA

I OpenGL and GPU ray tracing for visualization and
movie rendering

A Parallel I/O rates up to 275 GB/sec on 8192 Cray S
XE6 nodes i can read in 231 TB in 15 minutes! NCSA Blue Waters Hybrid Cray XE6 / XK7

22,640 XE6 dual -Opteron CPU nodes
Parallel VMD currently available on: 4,224 XK7 nodesw/  Telsa K20X GPUs

ORNL Titan, NCSA Blue Waters, Indiana Big Red Il,
CSCS Piz Daint, and similar systems
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Interactive Remote Visualization
and Analysis

A Enabled by hardware H.264/H.265 video
encode/decode

A Enable visualization and analyses not
possible with conventional workstations

A Access data located anywhere in the world
I Same VMD session available to any device
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