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Tesla Bio Workbench Applications <3
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* AMBER (MD) * Docking

*» ACEMD (MD) * Hex Protein Docking
* GROMACS (MD) ® Sequence analysis

* GROMOS (MD) * CUDA-BLASTP

* CUDASW++ (SmithWaterman)

® LAMMPS (MD) * MUMmerGPU

* NAMD (MD) * GPU-HMMER

¢ TeraChem (QC) * CUDA-MEME Motif Discovery
* VMD (Visualization MD & QC) ¢ CUDA-EC Short-read error

correction



Recommended Hardware Configurations N>
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Tesla Personal Supercomputer Tesla GPU Clusters

® Up to 4 Tesla C1060s per ® Tesla S1070 1U
workstation ® 4 GPUs per 1U
® 4GB main memory / GPU * Integrated CPU-GPU Server

& 2 GPUs per 1U + 2 CPUs

Specifics at http://www.nvidia.com/bio_workbench
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Molecular Dynamics and
Quantum Chemistry Applications



AMBER Molecular Dynamics <

Alpha > AGeneralized Born

now
APME: Particle Mesh Ewald
Q12010 ABeta release
AMulti-GPU + MPI support
Q22010 ABeta 2 release

* Implicit solvent GB results
® 1 Tesla GPU 8x faster than 2
guad-core CPUs

More Info
http://www.nvidia.com/object/amber on tesla.html

Generalized Born Simulations
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* 2x Intel Quad Core E5462  Tesla C1060 GPU
2.8 GHz

Data courtesy of San Diego Supercomputing Center
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GROMACS Molecular Dynamics ,f,%A

220 } APartl_cI_e MBS GROMACS on Tesla GPU Vs CPU
now Almplicit solvent GB
AArbitrary forms of non- . Reaction-Field
Particle-Mesh-Ewald
bonded interactions e (PME) S (32ut20ffs
. 120 | 35 7000 X
02 2010 AMulti-GPU + MPI support X

ABeta 2 release 10.0 6000
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8.0 5.2X
4000
® PME results 6.0 2000
¢ 1 Tesla GPU 3.5x-4.7x faster 4.0 2000

than CPU
2.0 1000
0.0 0]
Solvated Spectrin Dimer NaCl (894 atoms)
Spectrin (75.6K atoms)
(37.8K atoms)
More Info ...............................................................................................................................................
http//WWW nvidia.com/obiect/q romacs on teS|a_ html Data courtesy of Stockholm Center for Biomembrane Research



http://www.nvidia.com/object/amber_on_tesla.html
http://www.nvidia.com/object/gromacs_on_tesla.html

HOOMD Blue Molecular Dynamics <3
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Time HOOMD on GPUs
. steps /
* Written bottom-up for CUDA  sec e e et
450 2 GPUs PACIHIS
GPUs 400
* Modeled after LAMMPS oo 1 GPU 1 GPU
® Supports multiple GPUs 250 | “cores 32 CPU
200 cores
150
100
¢ 1 Tesla GPU outperforms 32 50
CPUS runn I n g LAM M PS ° Polymer Lennard-Jones Liquid
(64K particles) (64K particles)

I LAMMPS on 32 Intel CPUs
More Info 2 HOOMD-BLUE on 1 Tesla 10-series GPU

http://www.nvidia.com/object/hoomd on tesla.html - AIOOLMIPHEILUIS ¢l 2 et O-EEIES ElRUE

Data courtesy of University of Michigan 8



