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Computing is Integral to Science 2
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Drug Design Seismic Imaging Automotive Design Medical Imaging
Molecular Dynamics Reverse Time Migration Computational Fluid Dynamics Computed Tomography
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Astrophysics Options Pricing Product Development Weather Forecasting
n-body Monte Carlo Finite Difference Time Domain Atmospheric Physics
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GPUs Accelerate Computing nVIDIA
Understand Risk Faster Discovering Oil with More Understand Effects of
than Competition Accuracy Global Warming
' Calculate risk in minutes instead From one to four jobs per ' From three months to one year of

of overnight month for deeper insight simulation per computing day
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If Computing is Integral to Science
... And GPUs accelerate Computing.
... Then GPUs accelerate Science!

But GPUs are niche! WRONG!



GPUs are Everywhere! f,%n

* Over 375,000,000 CUDA-capable GPUs have been shipped in
products from laptops, to workstations, to supercomputers.
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GPU-Computing is Taught Everywhere! <3
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Explosive Growth of GPU Computing

150K

CUDA Downloads

1.5M

CUDA Downloads
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GPUs are Mainstream @!
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# of Apps
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40% Increas

61% Increase

CUDA Apps Grows 60%, Accelerating Key &
Apps

Top Supercomputing Apps

Computational AMEBER HAMIMIPS
ch . CHARMM NAMD
AT GROMACS DL_POLY
. QMCPACK CEIVIYED
Material
Sci Quantum Espresso NWChem
clence GAMESS VASP
Climate & COSMO CAN'\I/'A'/ISE
Weather GEOS-5 WRE
Chroma GTS
Physics Denovo ENZO
GTC MILC
ANSYS Mechanical ANSYS Fluent
CAE MSC Nastran OpenFOAM
' SIMULIA Abaqus LS-DYNA

2010

2011

2012

Accelerated, In Development
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It’s Not Just About CUDA
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Applications
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“Drop-in” Easily Accelerate Maximum
Acceleration Applications Performance



GPU Accelerated Libraries <X
“Drop-in” Acceleration for your Applications nvinia

Linear Algebra e\ _
FFT, BLAS, gy ! ﬁ i cULA|toolJRY
SPARSE, Matrix CUSTRER

Numerical & Math e

‘NVIDIA .~

RAND, Statistics

Math Lib
Data Struct. & Al ge=="J/8 = | = LWm,;m;;;u,;:::., §
Sort, Scan, Zero Sum = T — — |

Visual Processing [POSCN | oy

Image & Video v Encode Software
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Ope nACC NVIDIA
Open Programming Standard for Parallel Computing
“OpenACC will enable programmers to easily develop portable applications that maximize

the performance and power efficiency benefits of the hybrid CPU/GPU architecture of
Titan.”

--Buddy Bland, Titan Project Director, Oak Ridge National Lab \

“OpenACC is a technically impressive initiative brought together by members of the
OpenMP Working Group on Accelerators, as well as many others. We look forward to
releasing a version of this proposal in the next release of OpenMP.”

--Michael Wong, CEO OpenMP Directives Board

OpenACC Standard
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