Citius, Altius, Fortius
<A NVIDIA.




4 milliard de gobelets plastique consommeés en France chaque année
0,1¢g de plastique en moins = 400 T économisées /an

Comment faire, fonction de :

Température de la boisson
Résistance du plastique
Transmission de la chaleur
Pression des doigts de |’utilisateur

)

»

D)

= plusieurs centaines de milliers de combinaisons a gérer



Airbus A380, budget de 12 Mds € sur 10 ans

Nécessaire sécurité absolue
-50°C & 10 000 m d’altitude _ e
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La clé est dans la simulation

Programme

Temps d’exécution

Objectifs Si cluster CPU
- Réduction temps total d’exécution - Onéreux
- Multiplication des simulations - Besoin de place

- Consommation électrigue élevée



La nouvelle clé est d’utiliser le GPU

Code GPU Code GPU

Programme l l

Exécution GPU Exécution GPU

Durée identique mais augmentation des simulations

019

Application plus rapide



GPU Computing

CPU = gare de triage, anticipation maximale
GPU = processeur dédié massivement paralléle

Seule une partie du code est portée sur le GPU

CPU + GPU = optimal pour calcul puis affichage
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Une premiere mondiale,
la simulation intégrale du virus H1N1

770 picosecondes / jour (107%)
par incrément de 1 femtoseconde (10-1°)
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http://www.hpcwire.com/hpcwire/2011-11-10/chinese_gpu_supercomputer_simulates_h1n1_virus.html
http://www.hpcwire.com/hpcwire/2011-11-10/chinese_gpu_supercomputer_simulates_h1n1_virus.html
http://www.hpcwire.com/hpcwire/2011-11-10/chinese_gpu_supercomputer_simulates_h1n1_virus.html

Applications portées sur GPU
Molecular Dynamics, Molecular Docking, Quantum Chemistry...

Aide au développement
Formation
Librairies
Compilateur a base de directives
Programmation

Un seul code, du portable au cluster
Portable NVIDIA GeForce & Quadro
Station de Travail NVIDIA Quadro & Tesla
Cluster NVIDIA Tesla

Valorisation de la recherche




AMBER 12 NVIDIA GPU

1 Applications ACCELERATION SUPPORT

| Background | Authorship & Support | Features | Supported GPUs | System Size Limits |
| Accuracy Considerations | Installation and Testing | Running GPU Accelerated Simulations |

| Considerations for Maximizing GPU Performance | Benchmarks |

Jun 2012: A major update patch will shortly be released |Wéh’l%5im0luster|
for AMBER 12. | Return to Main Amber Page |

This will provide support for Kepler | (K10) and GTX6XX
card. News and Updates

It will also include additional performance boosts

(expect for JAC NVE on GTX680)
« N¥IDIA and Partners Announce MD SimCluster Test Drive Program for AMBER
« Looking to build your own GPU workstations with 2 GPUs for < $2500. The following is a
suggested specification by Ross Walker for building your own AMBER GPU machine
Liste des applications Background
. further px’tvzruivﬂd in AMBER1 ) mprovv:ri furtr i
NVIDIA GPU Test Drive AMBER 12. While this GPU a on is considered to be prod
X X i5 widely used, it h e d anywhere near as exten eC d
over the | t ds (ercis ion whvarl using this
TeSt en |Igne gratUIt The error ¢ erb e ( ( : on the CPU. If you

problems duri 3 sim N on you s 3 o run the identici mulation on
the CPU to it is not your simulation setup which is causing problems. Feedback
and questions should be posted to the q list.

New in AMBER 12

AMBER 12 includes full GPU support in PMEMD 3jor update over AME!ER e
Fo:_ua for AMBER 12 h :
Pvnn‘orm.i B



http://www.nvidia.com/object/gpu-applications.html
http://www.nvidia.com/object/gpu-test-drive.html

A philanthropic initiative of the NVIDIA Foundation .

NVIDIA

COMPUTETHECURE ™

Find a cure for cancer.
eI aSLCl



http://www.opengenomicsengine.org/

OPEN GENOMICS ENGINE"

An open source platform that streamlines the comparative
analysis of cancer genomes to speed discovery

Cancer scientists can shorten the time required to analyze human genomes in
their workflows

Computational scientists can more easily create algorithms and make them
readily available to others

* Funded through Compute the Cure, a philanthropic initiative of
the NVIDIA Foundation

® Learn more at www.opengenomicsengine.org Supported by:

<3

NVIDIA.

FOUNDATION



http://www.opengenomicsengine.org/

OPEN GENOMICS ENGINE"

User Interface

r :
Command |, BioPerl !, Genome |
Line | I, Browsers |

Input Files

(raw data from next-gen
sequencer

Output Files

(Interpretability with other
tools/pipelines

CRAM —_ Framework API —_

Mapping Re-alignment Discovery

BWA FastR RepeatSeq

Supported by:

Sequencing Algorithms Phase |

@ (plug-ins) B —————
|

NVIDIA. L Phase Il

FOUNDATION
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= CUDA
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Programming Massively ; OCH( """f‘l"' Al o
C TEXHONOIrVEA

Parallel Procﬁﬂor":—;— pOr llexempb 4 CU DA

Jason Sanders
Edward Kandrot

&
<2 Edited by Hubert Nguyen
nviDiA Foreword by Kurt Akeley

ol e
imming Techniques for
-Pefformance Graphics and
“General-Purpose Computation.

e
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ROB FARBER

CUDA

APPLICATION DESIGN
AND DEVELOPMENT

NVIDIA

Formations en lighe



http://developer.nvidia.com/cuda-education-training

This page has online courses to help you get started programming or teaching
CUDA as well as links to Universities teaching CUDA.

This page organized into three sections to get you started

ntroductory CUDA Technical Training Courses

{for Linux and Mac)

{for Windows)

CUDA University Courses

University Of Illinois :

Taught by Professor and ,» MVIDIA CUDA Scientist.

{60.2 MB)
{75.3 MB)
(32.4 MB)
{46.0 MB)
{109 MB)
{81.4 MB)
(22.4 MB)
{15.7 MB)
{140 MB)
{85.8 MB)
{115 ME)
{32.6 MB)
{96.6 MB)
{137 MB)

Understanding OpenACC Directives By CAPS

In this webinar you will refine yvour knowledge of OpenACC directive programming and how you can
get better acceleration for real scientific applications.

Presented by CAPS, one of the leading experts in parallel computing.

OpenACC For Cray Supercomputers
In this webinar vou will get an overview of OpenACC support in Cray's compilers and an insight into
one of the most easy to use solutions for high performance parallel computing. Presented by Cray,

one of the leading experts in supercomputing

OpenACC Acceleration For Real Science - Using CAPS HMFPP
In this webinar you will refine vour knowledege of OpenaACC directive programming and how vou can
pet better acceleration for real scientific applications. Presented by CAPS, one of the leading

experts in parallel computing.

NVIDIA CUDA Zone


http://developer.nvidia.com/category/zone/cuda-zone

\y GPU-Accelerated Libraries \

Drop in a GPU-accelerated library to replace MEL, IPP, FFTW and other widely-used libraries

3 points d’entrées

Linear Algebra Signal & Image Processing

AN

* Librairies __
\y GPU Directives
o BLAS, FFT, Sarse Maxtr'lx... Automatically parallelize loops in your Fortran or C code using GPU Directives

® Fasy : simply insert hints in your code

# Open : run on either CPU or GPU
G Q OpenAcc e Powerful: tap into the power of GPUs within minutes
. DII rect]ves DIRECTIVES FOR ACCELERATORS

® Consortium OpenACC \_

. @ Programming Languages
_ Language de program mat]on Develop yvour own parallel applications and libraries using a programming language you already know

& e CUDA CfC++ CUDA Fortran
C et C+ + TN GPU Acceleration for GPU Acceleration for

Cand C++ Apps Fortran Applications
® FORTRAN



http://developer.nvidia.com/cuBLAS
http://developer.nvidia.com/cuFFT
http://developer.nvidia.com/cuSPARSE
http://developer.nvidia.com/cuSPARSE
http://developer.nvidia.com/openacc
http://developer.nvidia.com/cuda-toolkit
http://developer.nvidia.com/cuda-fortran

3 Un seul code du PC portable au cluster HPC

Aﬂ

Dev. mono GPU Station de Travail Centre de Calcul
Portable

\
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GeForce / Quadro Quadro / Tesla Tesla



4 Valorisation de la recherche

and advanced
n.

Un service de NVIDIA Research

Academic Partners

ADDITIONAL INFORMATION

CUDA Centers of Excellence

CUDA Fellows

CUDA ResearCh Centers EXTERNAL LINK:

+ as part of their «
r cour

CUDA Teaching Centers



http://research.nvidia.com/
http://research.nvidia.com/content/nvidia-academic-partner-results
http://research.nvidia.com/content/nvidia-academic-partner-results
http://research.nvidia.com/content/cuda-centers-excellence
http://research.nvidia.com/content/cuda-fellows
http://research.nvidia.com/content/cuda-research-centers
http://research.nvidia.com/content/cuda-teaching-centers
http://research.nvidia.com/content/cuda-teaching-centers
http://research.nvidia.com/content/cuda-teaching-centers

Le premier CUDA Research Center en France

— |

NVIDIA.

UNIVERSITE

CUDA" DE REIMS

RESEARCH ) .
____ CENTER CHAMPAGNE-ARDENN!

—

— e ——


https://romeo.univ-reims.fr/CUDA_Research_Center
https://romeo.univ-reims.fr/CUDA_Research_Center
https://romeo.univ-reims.fr/CUDA_Research_Center
https://romeo.univ-reims.fr/CUDA_Research_Center
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Pour toute informat
-Christophe Baratault

jbaratault@nvidia.com

P 06 80 36 84 83

Jean


mailto:jbaratault@nvidia.com

