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o EESI http://www.eesli-project.eu/
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http://www.eesi-project.eu/pages/menu/publications/report-on-existing-hpc-initiative.php
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La Commission Européenne prépare une
annonce fin 2011/debut 2012
— Vision globale HPC — horizon 2020

— Diverses sources de réflexions et
recommandations dont EESI, diverses
reunions d’experts, etudes IDC...



Rappel/precisions

Prototypes Exascale

Project name /call

Exascale computing, software and simulation (FP7-ICT-2011-7
Objective ICT-2011.9.13)

Short description/target The objective is to develop a small number of advanced computing
platforms with the potential for extreme performance (100 PFLOPS in
2014 with potential for exascale by 2020), as well as optimised
application codes driven by the computational needs of science and
engineering..

Url fip://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2011-12_en.pdf

Funding source European Commission

Budget 25 M€ (IP: 24M€ / CSA: 1ME)

Schedule Projects funded for 2-3 years, starting in 2011-12.

* Appel clos en janvier 2011
e 3 projets financés, démarrage ~octobre




3 projets finances

MontBlanc

— Low power, embedded
http://www.exascale.org/mediawiki/images/6/6b/Talk11-Ramirez.pdf

DEEP
— Hybride
http://www.exascale.org/mediawiki/images/7/7e/Talk10-Eiker.pdf

CRESTA

— Logiciel, co-design
http://www.exascale.org/mediawiki/images/1/11/Talk12-Parsons.pdf

~8 M€ EC chacun



EESI

EESI: 150 participants, 100 entities —“§|
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EES| Motivations and Organization S [

2 8 IESP meetings
Origins of EESI: IESP .
www.exascale,org Nov 2008

g8 INTERNATIONAL
w E |~_§r Apr 2009
F F
Jun 2009
Build an international plan for developing the next Oct 2009
generation open source software_for scientific high-
performance computing
Nov 2009
Apr 2010
Oct 2010
Nov 2010

www exascale org
EEST Final Cenference, hpr 201 1
10-11 Qct. 2011, Barcelona



parenthese IESP]

o X-stack et autres
projets
un début de
flnancement...

» 3 co-design
centres

The International Exascale Software
Project Roadmap®

Jpck Dongarra, Pete Beckman, Termry Moore, Patrick Aerts, Giovannd Aloisio, Jean-{laode
Andre, Devid Barkai, lean-Yves Berthow, Taisuke Boky, Bertrand Braunschweig, Franck
Cappello, Barbars Chapman, Xuehin Chi, Alok Choudhary, Sudip Dosanjh, Thom Dunndng,
Sandro Fore, Al Geist, Bill Gropp, Robert Harnizon, Mark Hereld, Michael Herous, Adolfy
Hoisie, Koh Hotta, Yutaks Ishikaws, Zhong Jin, Fred lohnson, Sanjay Eale, Richerd Kenvweay,
Dewid Keyes, Bill Kramer, Jesus Labarta, &l=in Lichnewsky, Thomas Lippert, Bob Lucas, Bamey
Maccabe, Satoshi Matsuoka, Paul Messina, Peter Michielse, Bernd Mohr, Matthias Muoeller,
Walfgang Magel, Hiroshi Nakashima, Miche=| E. Papks, Dan Reed, Mitsuhiss Sato, Ed Seidel,
Johm Shalf, David Skinner, Marc Smir, Thomas Sterfing, Rick Stevens, Fred Streitz, Bob Sogar,
Shinji Sumimoto, Willism Teng, lohn Taylor, Bajeev Thakur, Anne Trefethen, Mateo Valera,
fAad van der $teen, lefirey Vetter, Peg Williams, Robert Wisniewskid, and Kathy Yelick

Abstract

Cronr the last mvsaty yeary, the open soerce comemmity has provided more and mom softarars an which
the world's High Performance Cozmputing (HPC) systems depend for parformancs and preductvity. The
compzenity hes invesied millices of doflem and ysam of affort to baild key components. - Bat althoagh the:
imrrestments In thess separeds softwars aluments hane bean memandonsly vahable, 2 great deal of
productvity has alio been lest becanse of the lack of plazming, cocrdmaton, axd key inkgmaton of
teckmologie necsssary to make them wrork wgether sesoothly 2md efficiently, both within indmsidnal
PemSeats syvtems and betwean diffareat sywtums I5 seams clear Sot thiv completely nococrdizmted
devalopment modal will not protide the softerars needed to support the unprecedanted pamalicham
reqEred for peta'sxascels compuation ca millions of cores. or the Beaibility regmired to expledt now
hardwrare modals and feareres. vach au temsactional memory, speculative sxecution, and GPUL. This
Teport describes the work of the commmundty to prepare for the ciallenges of sxescals comprating,
nimately cozbing their afforts in 2 coordizated Inmational Exascale Sofraars Project

Keywords
High Performancs Compuims. Soffware Sock, Exascals comypaone

! The |ntemanonal Exaseate Softwore Propeon wes ofgstzed by sed has secerved ongoog suggent from & vansc of
nntimndl assncien [n the Ulogsd maes e Deparmvent of Ensrgy Offics of Advesce Sesenific Compuning Hessarch
[IMRE-ASCR) el 18 Menonal Seience Foandason Cflics of CyberinBrecorocnne {NEF2OCT] b s, e
Comsssanal § 'Snenge siommqee o s Seenges altsnmyes | CEA) Coaes Ewopéen d2 Recherch: = de
Formation Avabods on Caloul Scisnnfoee (CERFALS] Agencs natlonale de @ racherchs | ANR), INRLA and
Peratee; In the Linied Emgdom, Enpnesring md Pliviical Soesees Ressaeh Coosedl (EFSHCY b fapan, The
Liniverniny of Taskuba, RIFEN, hyoas Darversty, Tokyvo Unveraey ssd the Toopo Inatmae of Teclaslngy
Lomporaticeta Conmribsng 10 e slia g of Sdfferent |ESF mzetings heve scloded ey, EDFEES] [BM, lmed,
Fujia Lad | snd KVIDIA



EESI vision and recommendations Eﬁﬁf

European Strengths (1/2)

o PRACE

o HPC already intensively used in academy thanks to PRACE and in
industry: Energy (TOTAL, EDF), Aeronautic(AIRBUS), Finance,
Defense&Security, ...

o Applications (2011 IDC survey) :

m 83% developed in Europe, £50~ ~F 1D in Euiean -

= Leader in various scientific ~ EES| vision and recommendations ==
organizations (CECAM, EN
Institute): astrophysics/cosi European Strengths (2/2)

sciences, life science, i.e £/
dynamics, Large Eddy Sim o Hardware: Europe has all the competences to build an Exascale
bioinformatics tools for dat: computer by the end of this decade with European technologies

o In some of these domains Eurc = Applied math.: Europe has one of the best scientists in applied
mathematics, many existing scientific libraries either developed
in Europe or significant European input to US-led/international
projects

o Software: Europe has leading position in some software areas:
programming models, validation&correctness, performance tools
design and development, a long-standing activity in runtime
design, system design (mobile, network, energy efficiency),
simulation frameworks/coupling tools, meshing tools

long term and costly efforts (x1

EEST Final Conferancs

EESI Final Confarence
10-11 Oct. 2011, Barcelona



EESI vision and recommendations St

European weaknesses (1/2)

o Not clear how European ISV are preparing the coming of
Exascale

o Europe: 30% HPC market, 1% of HPC revenue

o Simulation as a single program is not as strongly supported
as observations and experiments (ITER, LHC)

From a technical point of view:

o Lack of coordination in the devel
often few isolated centres within
libraries which are integrated in {

o Not enough participation in the d o Lack of critical mass on some critical software domains:
programming (MPI, OpenMP, C+ OS, compilers, MSG passing libraries, File system,
hybrid core design
e e o Lack of unified data layer for Bio-Data, most of
e e e databases are non-European

o Applications in various areas where European has a

leadership position, will need to be redesigned, ie
Materials/Molecular Mechanics, Climate models, Life Science (molecular
dynamics, Quantum Chemistry, Sequence Analysis, Protein docking,/3D

structure, Chemo-informatics), SOme engineering domains
(structural mechanics).

These applications represent X1000 man.year of
development

EESI Final Conference
10-11 Oct. 2011, Barcelona

EESI vision and recommendations S

European weaknesses (2/2)



EESI vision and recommendations

O

O

EESI recommendations
General statement
Funding strategy and organization
Funding targets

Research and Development projects

co-design centers,

Technological transfer

Exascale hardware platform

Education and training in High Performance Computing

Budget
European and international governance
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A suivre....



