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Summary: A chapel in the heart of Barcelona Univesity is home to one of Europe's most powerful supercomputers and a mobile chip-based successor is under development.
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The Barecelona chapel that houses MareNostrom. Image: BSC
In the Barcelona Supercomputing Center (BSC), big data isn't a new or revolutionary concept. The center, located on the
campus of the Polytechnic University of Catalonia, has been managing huge volumes of data for companies from fields as
diverse as energy and pharmaceuticals since 2005, helping them cut costs and boost returns.
Mateo Valero, director of the BSC, told ZDNet that the center has already participated in 3,000 research projects since it
was founded. And, despite the ongoing economic crisis, it has created 150 highly skilled jobs in the last five years, and
now has a total of 425 professionals working in four areas: computer sciences, life sciences, earth sciences, and computer
applications. "We're very efficient when it comes to getting resources," Valero said with a smile.
The BSC, managed jointly by the Spanish government's ministry of education and science, the Catalan government's
department of education and universities, and the Polytechnic University of Catalonia, is a research center but also serves
as infrastructure for other researchers in both Spain and across Europe.
Its crown jewels, kept in a 120 square metre chapel, is the MareNostrum, a supercomputer made by IBM which runs on
Linux, and has fibre connections to universities and European research centers. When it was released in 2004, it became
the fourth most powerful computer in the world and first in Europe.
Now it ranks 57th on the Linpack Benchmarck. The number one position on the
list is taken by the Chinese Tianhe-2 machine which delivers 33.86 petaflops
(quadrillions of calculations per second).
Thanks to an upgrade completed a few years ago, MareNostrum now has a peak
performance of 1.1 petaflops, with Intel 48,896 Sandy Bridge processors in 3,056
nodes, and 84 Xeon Phi 5110P in 42 nodes. The system notches up more than
104.6TB of main memory and 2PB of GPFS disk storage.
The supercomputer almost never stops. It churns through €1.4m a year in
electricity, a bill that the center didn't want to increase with a uninterrupted power
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supply (UPS).
If there's a power outage, the machine can still run for two or three hours, but not
longer. The supercomputer has a system that makes regular checkpoints to
restrict information lost in case of power failure. While that may seem problematic
for projects that use large amounts of data, energy savings carry greater weight.

Think big data is too big for SMEs?
Barcelona's out to prove you wrong
Read More

What's more challenging is having processors that crash, Valero said - which is
why BSC researchers are working on techniques that allow calculations to switch
to another processor when one fails. That way, the research is able continue as if nothing had happened. Fortunately,
this kind of situation is rare.

"The third pillar of science"
The supercomputer serves a good list of projects. Seventy percent of its capacity is destined for European researchers
and 24 percent for Spanish projects. The remaining six percent is reserved for a diverse array of BSC initiatives.
Valero likes to say that "supercomputing is the third pillar of science," after theory and laboratory research. With
MareNostrom performing 10 15 operations per second and storing massive amounts of data, it enables countless
applications. "It's like a microscope that can be used in any field," said Valero, who began teaching at the UPC in 1974
and still speaks passionately about supercomputing.
For example, the BSC director says Repsol, a global energy company based in Madrid, uses MareNostrum to develop new
algorithms to track the seabed and predict with increasing accuracy where there may be oil, bringing considerable savings
to an industry where a 25 percent chance of success is considered high.
Iberdrola, another Spanish energy company concentrating on wind power, found that MareNostrum enabled it to study
the best location for building turbines in wind farms. With the simulations carried out in the supercomputer, performance
has been raised by five percent. BSC researchers are now working on a second phase of the project to get accurate
forecasts of energy production in the short term, which are useful for renewable energy companies to plan feeding back
energy to the grid.
In the same area of engineering, the center is working on building biosimulators, which show in detail how the heart and
respiratory system work.
In the area of life sciences, the center has become an essential partner for different institutions in Barcelona and Spain
which are working on issues of genomics and drug development. A few months ago, an article published in Nature
highlighted the Smufin software developed by the BSC, looking at how it facilitates the comparison of genomes, both for
clinical use and research.
Moreover, the BSC hosts the European Genome-phenome Archive (EGA), which stores genome and phenome data on
over 100,000 people, from 200 centres and research groups all around the world. It is a fundamental resource for the
advancement of personalised medicine. The amount of data generated is amazing and the concern for security inevitable.
But the BSC's director said that "bioinformatics data is easier to protect than data from thousands of applications we use
every day on mobile phones".

Dreams for the future
While exaflop (1018 ) machines are predicted to hit the market by 2018, Valero isn't holding his breath. "We need 100
million processors and these processors have two problems. The first is the cost of energy, which would be in any case
substantial: around €500m per year. The second is that as the number of processor grows, 'component failure rate'
becomes a serious issue," he said. "We should point to 2022," he said, but admitted that he's "not a guru" on this issue.
He nonetheless predicts the future lies in cognitive computing and is convinced that mobile technology can increase the
power of supercomputers without increasing energy expenditure. After all, the most powerful supercomputer in the world,
Tianhe-2, runs up a bill of 25 megawatts per year, or roughly €25m.
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Mobile power
As a result, the BSC is already working on the development of Mont-Blanc, a supercomputer based on ARM chips more
commonly associated with smartphones; there's already a prototype in the same chapel where MareNostrum is housed.
Mont-Blanc is "what's next", said Valero. It's a great challenge with a budget of €11.3m (€8m from the EU) for its second
version, set to be completed next year. For the moment, the prototype is testing different applications.
"Now it's possible to make competitive supercomputers in Europe,
because technology is available and the environment is favorable. Our
dream would be to create the 'Airbus' of supercomputing," Valero said.
But in the short term, the next logical step is updating MareNostrum - one
of the requirements of the European Union's PRACE (Partnership for
Advanced Computing in Europe) program, which mandates that a
supercomputer in either Germany, Italy, France or Spain has to be
renewed each year to maintain European competitiveness in
supercomputing. Yet patch-type solutions like adding more processors are
not enough. Valero made it clear that the whole supercomputer must be
overhauled.
This will be the fourth version of MareNostrum. The third cost €22.7m
including taxes and associated overheads such as power and cooling. Its
successor is expected to cost more or less the same when it's finished
next year. With the new update, the BSC could be among the best in the
Linpack Benchmarck again, even if "it's not the only priority" for the
center, according to Valero.

The Mont Blanc prototype. Image: Anna Solana

The BSC aims to combine a good position in the Top 500 list, with an
architecture that enables it to serve as many users as possible. Then, old components would be recycled in other
supercomputing centers in Spain. "As good Catalans, we don't throw anything away," said the BSC director.
Read more on supercomputing
Linux still owns supercomputing
ARM teams up with Nvidia to take on supercomputing market
China's Tianhe-2 tops supercomputer list, again
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They may only be 57th in LinPack, but they surely must be 1st in Prettiest Datacenter.
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Economister May 1, 2015
Good and interesting article. There is one minor problem however: "..25 megawatts per year......" is a nonsensical
dimension (where is the editor?). Megawatts (MW) is a power measure and is continuous. MW per unit of time is
meaningless. The cost would be per MWhour (MWH), which is the cost of using one MW for one hour (or
day/week/month/year).
If your car's engine develops 100hp (another measure of power), it does so continuously while you drive. Talking
about 100hp per year would therefore be totally nonsensical also.

1

Add your Comment

Like

Reply

Conversation powered by Livefyre

Related Ads
1 Free Backup Software

5 Free Microsoft Office

2 Discrete Graphics

6 Home Security System

3 CRM Solutions

7 Cloud Storage

4 Free Spyware Removal

8 Malware Removal

Learn about extraordinary work that can’t be done anywhere else.
Use your technical talents to protect the nation – here’s how.
Find out where work/life balance is respected — and encouraged.
Apply today to do work that defends the nation and secures its future.

Download: Year-round IT budget template
Use this template to track spending, monitor unplanned purchases, categorize expenses, and
more.

http://www.zdnet.com/article/using-arm-chips-and-linux-barcelona-center-dreams-of-being-airbus-of-supercomputing/[05/05/2015 9:33:54]

Using ARM chips and Linux, Barcelona center dreams of being 'Airbus of supercomputing' | ZDNet

Get this time saving template now. »

Related Stories
ANZ's enterprise-wide digital approach helps profit gain

IBM challenges Intel for space on SAP HANA

Acronis to work on joint research with Singapore government

Zero Day Weekly: DHS certifies FireEye, Chrome password snafu, Kaspersky FREAK weakness

The best of ZDNet, delivered

ZDNet Newsletters
Get the best of ZDNet delivered straight to your inbox
✔

ZDNet Announce UK ZDNet's Announcements newsletter offers a mix of stories, special offers and members-only benefits.

http://www.zdnet.com/article/using-arm-chips-and-linux-barcelona-center-dreams-of-being-airbus-of-supercomputing/[05/05/2015 9:33:54]

Using ARM chips and Linux, Barcelona center dreams of being 'Airbus of supercomputing' | ZDNet

Subscribe Now

White Papers, Webcasts, & Resources
Surviving Disruption
Disruption is coming. Are you ready? In this spotlight on managing disruption that first appeared in the Harvard
Business Review, industry leaders Maxwell Wessel and Clayton Christensen propose a systematic way to chart the
path and pace of disruption.

Download a Trial of SolarWinds Server & Application Monitor
Why is the app slow? Download a trial of SolarWinds Application Monitor & find out.
3 reasons to consider SolarWinds Server & Application Monitor:
Out-of-the-box monitoring for almost everything – servers, virtual infrastructure & 150+ apps.

Easy customization for your enterprise needs – customize templates, alerts, reports & dashboards.

Great value! Baseline thresholds, asset management and specialized SQL monitoring all in 1 product!

Ready to try monitoring software that just works, right out-of-the-box? Download a fully functional 30-day trial of
Server & Application Monitor now.

On-demand Webcast: Mobile devices, wearables, and the future of identity
For computer networks, digital identities are the keys to the kingdom. Your identity credentials open doors to your

http://www.zdnet.com/article/using-arm-chips-and-linux-barcelona-center-dreams-of-being-airbus-of-supercomputing/[05/05/2015 9:33:54]

Using ARM chips and Linux, Barcelona center dreams of being 'Airbus of supercomputing' | ZDNet
corporate network, your medical records, your bank account, and even all your private communications. Today, the
very concept of...

Featured Articles
Perrottet calls on governments to stop banning startups
Xero (2014) review: Cloud-based accounting service for SMEs continues to improve
Principal CIO tells how large enterprises use cloud for agility and bursting
Watching digital collaboration evolve: Key events over the last year

Around ZDNet
Topics
Broadband Speed Test
Meet The Team
About ZDNet
Site Map

Services
Log In | Join ZDNet
Membership
Newsletters
RSS Feeds
ZDNet Mobile
Site Assistance
© 2015 CBS Interactive. All rights reserved. Privacy Policy | Cookies | Ad Choice | Advertise | Terms of Use | Mobile User Agreement

http://www.zdnet.com/article/using-arm-chips-and-linux-barcelona-center-dreams-of-being-airbus-of-supercomputing/[05/05/2015 9:33:54]

Using ARM chips and Linux, Barcelona center dreams of being 'Airbus of supercomputing' | ZDNet
Visit other CBS Interactive sites: Select
Select Site
Site

http://www.zdnet.com/article/using-arm-chips-and-linux-barcelona-center-dreams-of-being-airbus-of-supercomputing/[05/05/2015 9:33:54]

