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PRACE Objectives in a Nutshell

* Provide world-class systems for world-class science

 Create a single European entity

 Deploy 3 — 5 systems of the highest performance level
(tier-0)

« Ensure diversity of architectures

e Provide support and training

PRACE will be created to stay
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Why?

 Weather, Climatology, Earth Science
— degree of warming, scenarios for our future climate.
— understand and predict ocean properties and variations
— weather and flood events

» Astrophysics, Elementary particle physics, Plasma physics
— systems, structures which span a large range of different length and time scales
— quantum field theories like QCD, ITER

* Material Science, Chemistry, Nanoscience
— understanding complex materials, complex chemistry, nanoscience
— the determination of electronic and transport properties

» Life Science

— system biology, chromatin dynamics, large scale protein dynamics, protein
association and aggregation, supramolecular systems, medicine

* Engineering
— complex helicopter simulation, biomedical flows,

gas turbines and internal combustion engines,
forest fires, green aircratft,

— virtual power plant




European HPC Ecosystem

» PRACE prepares the creation
of a persistent pan-European
HPC service, consisting of
several tier-0 centres providing
European researchers with
access to capability computers
and forming the top level of the
European HPC ecosystem.

« PRACE is a project funded in
part by the EU’s 7th Framework
Programme.



« Memorandum of Understanding
signed by 15 States in Berlin, on
April 16, 2007

* France, Germany, Spain,
The Netherlands, UK and Italy
committed funding for a
European HPC Research
Infrastructure

New:




20 European countries are
currently part of PRACE

6 principal partners

The PRACE project
implementation phase starts
2010



PRACE Work Packages

« WP1 Management
« WP2 Organizational concept. Legal entity
 WP3 Dissemination, outreach and training

 WHP4 Distributed computing.Defines the systems software stack for
managing the distributed PRACE infrastructure and for providing access
to users.

 WP5 Deployment and assessment of prototype systems
 WP6 Software enabling for prototype systems

 WHP7 Petaflop/s systems for 2009/2010

 WHP8 Future petaflop/s technologies



Installed prototypes

IBM BlueGene/P (FZJ) IBM Power6 (SARA) Cray XT5 (CSC/CSCS)
01-2008 07-2008 11-2008

IBM Cell/Power (BSC)
12-2008

NEC SX9, vector part (HLRS)

02-2009 Intel Nehalem/Xeon (CEA/FZJ):
06-2009 8



Involvement of scientific communities

 The purpose is to enable future Tier-0 users to assess
the prototypes and to prepare their applications for the
Petaflop infrastructure.

e So far nine scientific projects have been granted
access to PRACE prototype systems.
— Prototypes will mainly be used project-internally, but

— Prototypes will also be made available to selected users for
testing/porting purposes using a light-weight peer-review process

— See: http://www.prace-project.eu/prototype-access



23 scientific software ported and tested for the prototype-
systems

* The applications studied in this work cover a broad range of scientific
areas, and are representative of the European HPC usage. Most of them
also originate from the European scientific community.

 The applications are: Alya, AVBP, BSIT, Code_Saturn, CP2K, CPMD,
Echam5, Elmer, EUTERPE, Gadget, GPAW, Gromacs, HELIUM, NAMD,
NEMO, NS3D, Octopus, PEPC, SIESTA, SPECFEM3D, QCD,
Quantum_Espresso and WRF.

 These applications were ported, evaluated and scaled on the PRACE
prototypes, which represent the current top of the line supercomputer
architectures.

 The applications were ported, on average, to three prototype systems.
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Future technologies and STRATOS: PRACE Advisory
group for Strategic Technologies,

 Exascale Software
 Technology Watch
 Green-IT and HPC Leadership resources

« Many HPC stakeholders and enterprises have expressed their
Interest in becoming part of STRATOS.

« 9 prototypes representing promising future HPC technologies,
have been deployed and are being evaluated.

« Key results to be published in December 2009
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WP3 objectives (dissemination, outreach, training)

e Dissemination activities: publishing key results of
PRACE

 Industry and business collaboration (to liaise with
iIndustrial and business partners as potential HPC
users)

* Implement an education and training program for
computational science aiming at scalable computing
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Survey of HPC education and training needs

The Top 10 users at each participating PRACE member site were
Invited to participate in completing the survey.

The data was obtained from the most comprehensive evaluation
of user training requirements

Over 90% of respondents believed they would benefit from formal
training in the following areas: performance optimization,
debugging tools and techniques, code testing and compiler
optimisations;

Over 90% of users considered that there is an important need for
iImproved HPC training programmes
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Training: Benchmarking the survey

After publication of the PRACE HPC Training and Education survey, a
request was received from the Hong Kong Institute of High Performance

Computing to use the survey as a template for a similar survey in North-
East Asia (http://survey2008.hkhpc.org/).

Recently a further request was received from U.S. TeraGrid trainers to

use the survey as a basis for their latest TeraGrid educational and
training survey."
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Training: Schools and work shops

PRACE Petascale Summer School, August
26-29, Stockholm, Sweden,; it attracted 31
students, representing 15 PRACE member
countries plus South Africa.

PRACE Winter School, February 9-13, 2009,
Athens, Greece; 48 attendees (78
applications);

In the anonymous feedback both schools
received excellent grades;

Training material published on the PRACE
website.
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Code porting and optimisation work shops in Europe

Paris, France 27.-30.4 : General-purpose computing on graphics
processing units

Helsinki, Finland 11.-12.6: Application porting and perfromance
tuning

Lugano, Switzerland, 13.-15.7: Code optimisation and porting
(Cray XT5)

Cracow, Poland: 14.-16.10: NEC and IBM Blue Gene
Barcelona, Spain 21.-23.10: Open MP3, Cell Superscalar
Stockholm, Sweden: 7.-8.12: Stream computing

Over 130 participans

WP3 is developing a HPC training portal based on the material of
the work shops
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Video training material already on web site

 Material from the 4
workshops

e 48 hours video material
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Disseminate!

e 64 press releases
e 130 public presentations

e Attendance over 50 scientific and HPC conferences
(2008-2009)

e Over 2000 new contacts
* Over 10 000 visitors per month on the web site
 Over 1200 media hits in 20 different languages
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Organise

 Two industry related seminars
« Two scientific seminar, one togeher with DEISA
* Networking sessions at HPC conferences
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Industrial Competitiveness: Europe goes HPC / Attend eed companies
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Gather feedback

e Survey on training

 Top 10 HPC research groups informed regularly at
each PRACE country

* Feedback from the scientific communities and industry
e Get students involved (training, training and training!)
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Publish

The PRACE web presence with
news, events, newsletters, RSS
feeds etc. Key results

Public deliverables
Training material

Special presentations
http://www.prace-project.eu

http://www.prace-
project.eu/documents
http://www.prace-project.eu/hpc-
training
http://www.prace-project.eu/hpc-
training/prace-code-porting-videos

The PRACE website, www.prace-project.eu
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Public deliverables available:http://www.prace-

project.eu/documents

e D2.1.1 Report on options for a legal
entity (pdf)

e D2.2.1 Report on analysis of
adequate governance structure (pdf)

e D2.4.1 Initial report peer review
process (pdf)

e D2.5.1 Analysis of HPC Ecosystem
(pdf)

e D2.5.2 Report on Links with HPC
Ecosystem (pdf)

« D2.6.1 Operational model analysis
and initial specifications (pdf)

e .D3.1.6 Proceedings of first scientific

conference (pdf)
e D3.2.1 First industrial seminar (pdf)

D3.3.1 Survey of HPC education and
training needs (pdf)

D3.3.2 PRACE Summer School (pdf)

D6.1 Identification and categorisation
of applications and initial
benchmarks suite (pdf)

D6.2.2 Final report on application
requirements (pdf)

D6.3.1 Report on available
performance analysis and
benchmark tools, representative
Benchmark (pdf)

D7.2 Systems compliant with user
requirements (pdf)

D7.5.1 Technical requirement for the
first Petaflop/s system(s) in
2009/2010 (pdf)

D7.6.1 Procurement strategy (pdf)
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PRACE extension and future work

* Implementation phase starts on summer 2010: 9 work packages

* Legal entity: organisation, HQ and management of the
infrastructure

* Peer review process to be established for all disciplines: scientitic
steering committee in the beginning of 2010

* Future multi-petaflop/s — systems for the permanent Rl

« Software for petascale systems

 Ecosystem intergration: Tier O and Tier 1

« Operation support for the Pan-European research infrastructure

« Second call for the future system prototypes focussing on energy
efficiency and high density packaging.

 Petascale: FZJ already has one, 2011 others?
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Thank you on behalf of the heavy computing community!
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