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PRACE supercomputer calculates the origin of the visible mass of the universe

Thanks to JUGENE, a supercomputer that also serves 
as a prototype for the Partnership for Advanced 
Computing in Europe (PRACE), an international team 
of scientists has for the first time computed the masses 
of protons and neutrons. Reported in Science magazine, 
the calculation allowed researchers to confirm a 
fundamental theory of physics.

JUGENE can perform 180 billion operations in a second, 
allowing it to power the elaborate simulations required. The 
calculation used a four-dimensional lattice, solving multiple 
equations on different sites within the lattice to bring the 
result closer to the reality of continuous space-time. 

“This is one of the most CPU-demanding calculations known 
to mankind,” said Zoltan Fodor, the Hungarian physicist 
who led the project. “The origin of the vast majority of the 
visible mass is now settled.” There are, however, further 
riddles to be solved. “We do not know yet what dark 
matter is and how it gets its mass,” Fodor said.
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 3) Data repositories aim to make raw observational and 
experimental data globally available for virtually all fields 
of science.

•	 Successes: Most data repositories across Europe still 
do not interoperate, but the scientific community are 
working to develop new tools and methods to ensure the 
availability and preservation of unprecedented quantities 
of scientific data. 
•	 Future challenges: Europe needs to define consistent 
policies to enhance access to growing volumes of scientific 
information. By 2012, the average bioinformatics data 
repository will grow by 4 petabytes per year, equivalent  
to a 10 kilometre stack of CDs. Unmanaged, such growth 
could undermine the efficiency of scientific discovery. 
Europe must address this challenge, and manage the 
accessibility, quality assurance and preservation of its key 
data collections. 
•	 Actions for the Commission: The EC will reinforce 
investment in scientific data infrastructure, to support 
accessibility and preservation policies.
•	 Actions for Member States: Member States and 
scientific communities are invited to step up investment in 
scientific data infrastructures and promote the sharing 
of best practices.

4) Supercomputing e-infrastructures apply the latest and 
most powerful computing and simulation technologies via 
centralised supercomputers.
•	 Successes: DEISA has developed and operates an 
e-infrastructure that links the twelve most powerful 
supercomputers in Europe and is already used by more than 
160 universities and research institutes. The PRACE project 
is preparing a persistent pan-European high performance 
computing infrastructure, commencing  operation with 
peta-scale machines (1015 operations per second) in 2010. 

PRACE builds on DEISA’s middleware developments and 
operational experience. 
•	 Future challenges: Supercomputing is now a key priority 
for Europe’s scientific performance. Europe needs to focus 
on developing new software, simulation models, and 
organisational structures. Investment in supercomputing 
should have clear industrial impact, allowing public-
private partnerships and pre-commercial procurement 
opportunities.
•	 Actions for the Commission: The EC will define and 
support an ambitious European strategic agenda for 
supercomputing.
•	 Actions for Member States: Member States are invited 
to scale up and pool investment in support of PRACE 
and related research areas, in full cooperation with the 
Commission.
 
5) Global Virtual Research Communities are cross-border 
multi-disciplinary research collaborations. 
•	 Successes: Virtual research communities are increasingly 
allowing researchers from around the globe to work 
together. 
•	 Future challenges: There is a need to manage potential 
clashes between the different disciplines, cultures and 
philosophies, and to set up appropriate organisational  
styles, quality assurance mechanisms and business models. 
Improved training is needed to ensure that researchers can 
make optimal use of e-infrastructures.
•	 Actions for the Commission: The EC will promote 
the emergence of stronger European virtual research 
communities and encourage sharing of best practices, 
software and data.
•	 Actions for Member States Member States are invited 
to encourage their research communities to fully utilise the 
benefits of e-infrastructures.
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For more information:
ICT infrastructures for e-Science (EC communication)  
www.tr.im/j2b7 

ALICE2 (América Latina Interconectada Con Europa)
alice2.redclara.net

DEISA (Distributed European Infrastructure for 
Supercomputing Applications) - www.deisa.org 

EGEE (Enabling Grids for E-sciencE) - www.eu-egee.org

EGI (European Grid Initiative) - web.eu-egi.eu 
e-Infrastructure Reflection Group - www.e-irg.eu

EVALSO (Enabling Virtual Access to Latin-American 
Southern Observatories) - www.evalso.eu

GÉANT (Gigabit European Academic Network)
www.geant.net

Open Science Grid - www.opensciencegrid.org

PRACE (Partnership for Advanced Computing in Europe)
www.prace-project.eu

TeraGrid - www.teragrid.org

iSGTW (International Science Grid This Week)
www.isgtw.org

GridBriefing 3: European Grid Initiative: towards a 
sustainable long-term European grid infrastructure
www.gridtalk.org/briefings/whatisegi.pdf

GridTalk - www.gridtalk-project.eu 

“EGEE is driven by the needs of its 
users, now numbering more than 
10,000 researchers in over 200 virtual 
communities. With these users in mind, 
we’re focused on achieving smooth 
transition to a fully sustainable European 
grid infrastructure through the European 

Grid Initiative.” Bob Jones,  Enabling Grids for E-sciencE

“E-infrastructures are essential to global 
science. One example is the EVALSO 
project, which aims to connect telescopes 
in Chile to international e-infrastructures 
such as GEANT in Europe, RedCLARA 
in Latin-America and REUNA in Chile. 
This new infrastructure will greatly 

enhance access to astronomical data and reduce the 
cost of research and time losses.” Sandra Jaque, REUNA

“As national infrastructures in the United 
States, the Open Science Grid, and our 
partners in TeraGrid, appreciate strong 
collaborators in Europe to deliver the 
worldwide systems needed by our 
scientific and scholarly communities. 
Revo lu t i ona r y  t e chno log i e s  and 

collaboratories are required to solve global issues of 
climate, energy, and fiscal stability; this vision depends on 
each worldwide partner to support their computational 
infrastructures.” Ruth Pordes, Open Science Grid 

Space-time curvature and the human body:
the POLYRES project on DEISA

The German-British POLYRES collaboration used DEISA to 
uncover a mechanism that had eluded scientists for two 
decades. One of more than 90 research projects to have 
collectively used more than 50 million hours of European 
supercomputing time since 2005, POLYRES used large-
scale computer simulations, powered by DEISA, to study 
membrane folding, a process crucial to the transport of 
vital proteins through our bodies. A Nature magazine 
cover story, this breakthrough showed that in the 
presence of proteins, sections of the cell membrane can 
deform and eventually fold in on themselves, enveloping 
the proteins to create tiny packages perfect for delivery 
through the body.

This research has significant consequences for our 
understanding of nutrient transport, cell signalling, drug 
interactions and the behaviour of viruses in living cells. 

“GÉANT plays a key role in shaping 
worldwide research and education. 
The network enables the best minds 
across Europe and the world to work 
together on ground-breaking research 
activities that were previously impossible 
or ineff ic ient due to l imited and 

poor quality data connections.” Dai Davies, DANTE

“DEISA has had a pioneering role in the 
development of supercomputing services 
on a European scale. Our services are 
organized in European expert teams, 
thus creating the essential technical and 
operational building blocks for a persistent 
European high performance computing 

ecosystem.” Hermann Lederer, Rechenzentrum Garching 
(RZG), Max Planck Society Institute for Plasmaphysics

“Access to world-class supercomputer 
resources, such as those PRACE will 
provide, is  mandatory to achieve 
scientific breakthroughs. An outstanding 
example, ranked as one of the top ten 
scientific results in 2008 by Science, is 
the calculation of the hadron masses on 

JUGENE, currently the most powerful supercomputer 
in Europe and one of the PRACE prototype systems.” 
Thomas Lippert,  Juelich Supercomputing Centre

Nature 447, 461-464(24 May 2007)



Other GridTalk projects

www.gridtalk-project.eu   www.gridcafe.org  www.gridguide.org   
www.isgtw.org  www.gridcast.org

GridCafé introduces grid computing – its applications, policy 
challenges and ways to get involved – to a wider audience.

Showcasing the sights and sites of grid computing, 
GridGuide brings a human face to a technology that 
enables international progress and collaboration.

GridBriefings are jargon-free summaries of issues and 
opinions in grid computing, aimed at policymakers, 
scientists and the public.

Weekly newsletter International Science Grid This Week 
(iSGTW) sends the latest news on grid-enabled e‑science 
to more than 4500 subscribers in one hundred countries. 
The newsletter is a collaboration between GridTalk in 
Europe and Open Science Grid in the U.S.

Blogging live from grid events around the world, GridCast 
takes readers ‘behind the scenes’ to share in the discussion 
and excitement of developing international e-science.


