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Director’s View
Europe and Brazil join forces in HPC4E project
High Performance Computing for Energy brings together
European and Brazilian partners that include both companies within the energy sector and research centres.
More information on page 3

Simulation reconstructs volcanic Super-eruption
Researchers at BSC and at the INGV in Italy have reconstructed the phenomenon using hundreds of simulations
carried out on the MareNostrum supercomputer.
More information on page 3

We are entering into an extremely exciting
period for interdisciplinary research, where
ecosystems like the ones found at BSC,
will evolve to cope with new challenges.
Cognitive Computing represents a great
opportunity for each and every one of us
at BSC.
More information on page 2

Consolider SyeC consortium begins second
hase
Experts from SyeC network met at BSC to analyse
the processing and data management requirements of
simulation applications which support research.
More information on page 4

Barcelona, pioneers in fog computing
BSC, the Barcelona City Council and Cisco, and several
technology and academic partners successfully complete an
innovative proof of concept on fog computing.

Events and Training

calendar

Mar

PATC Course: Simulation
Environments for Life Sciences
14 March 2016, Barcelona

Mar

RoMoL 2016
17 March 2016, Barcelona

Apr

PATC Course: Systems Workshop:
Programming MareNostrum III
11 April 2016, Barcelona

14
17

More information on page 4

Highlights from the 11th HiPEAC conference
BSC played a central role in the programme, with
researchers offering workshops on key conference themes.
See the highlights of the conference in our video.
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More events on page 2
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Inside BSC
Spotlight on...
Pushing the boundaries of Big Data with HPC
The huge amount of data available nowadays and its
heterogeneous nature throws up new challenges and
opportunities.Big Data is strategic for BSC and our
expertise covers a large number of areas; from applications,
through algorithms and data analytics, programming
models and data management and better hardware
support. The centre participates in numerous projects
where Big Data technologies are applied.
Rosa M. Badia, Big Data coordinator at BSC
More information on page 4
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Director’s View
We are entering into an extremely exciting period for interdisciplinary research, where
ecosystems like the ones found at BSC, will evolve to cope with new challenges. Cognitive
Computing, the next big thing in Big Data, represents a great opportunity for each and
every one of us at the Barcelona Supercomputing Center.
We are now at a turning point in the history of computing. Throughout its short history,
computing has undergone a number of profound changes which can be thought of as
waves. In its first wave, computing made numbers computable. The second wave made
text and rich media computable and digitally accessible. We are now experiencing a third
wave that will also make context computable. This will be done with systems that embed
predictive capabilities, providing the right functionality and content at the right time, for the right application, by continuously learning
about them and predicting what they will need.
Examples include identifying and extracting contextual features such as time, location, task, history or profile, to present an information
set that is appropriate for a person at a specific time and place. The general idea is that instead of telling a computer system what to
do, we are going to simply throw data at the problem and tell the computer to figure it out for itself. We have changed the nature of the
problem from one in which we try to explain to the computer how to drive, to one in which we say, “Here’s a lot of data, figure out how
to drive yourself”.
In order to be able to do this, computer software needs to imitate brain functions such as: inference, prediction, correlation and
abstraction, giving the systems the possibility to do this by themselves. This explains the use of the word “cognitive” to describe this
new computing. These reasoning capabilities, the complexity of the data, and the time to value expectations are driving the need for a
new class of supercomputer systems. A lot of research is still necessary in order to integrate the best Analytics knowledge with new Big
Data technologies and the awesome power of emerging computational systems in order to interpret massive amounts of heterogenous
data at an unprecedented rate.
We have seen tremendous technological innovation in the supercomputers space over the past years. BSC has already contributed
with impressive innovations. There is still a long road ahead and Cognitive Computing is an opportunity that we cannot let escape.
We look forward to the challenge of continuing to position BSC as an essential facilitator and practitioner of excellent data intensive
science and innovation.
Mateo Valero, BSC Director and Jordi Torres, Group Manager at BSC

Calendar of Events and Training
Mar

PATC Course: Simulation Environments for Life Sciences
14 March 2016, Barcelona

Mar

RoMoL 2016
17 March 2016, Barcelona
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Apr

14

May

30
Jun

PATC Course: Introduction to CUDA Programming
30 May 2016, Barcelona

2

EMiT 2016 and Mont-Blanc conference
2 June 2016, Barcelona

PATC Course: Systems Workshop: Programming MareNostrum III
11 April 2016, Barcelona

Jun

SPU’2016 - Solving Problems with Uncertainties (4th
Workshop)
6 June 2016, San Diego

May

PATC Course: Performance Analysis and Tools
9 May 2016, Barcelona

Jun

MATH-EX - Mathematical Methods and Algorithms for
Extreme Scale (3rd Workshop)
6 June 2016, San Diego

May

SPECS/PREFACE/WCRP Workshop on Initial Shock, Drift, and Bias
Adjustment in Climate Prediction
10 May 2016, Barcelona

Jun

May

PATC Course: Heterogeneous Programming on GPUs with MPI +
OmpSs
11 May 2016, Barcelona

May

PATC Course: Programming ARM based Prototypes
13 May 2016, Barcelona

17

9

10
11
13

6
6

2

19
Jul

4

ISC High Performance
19 June 2016, San Diego
Integrative modelling of biomolecular interactions
4 july 2016, Barcelona
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News
Europe and Brazil join forces in HPC4E project
On 2 and 3 February 2016, the High Performance
Computing for Energy (HPC4E) project officially launched
with a kick-off meeting for partners at BSC. Coordinated
by BSC, the project has been granted €2 million in funding
by the EU’s Horizon 2020 research and innovation
programme.
HPC4E brings together European and Brazilian partners
that include both companies within the energy sector and
research centres. The main objective is to develop highperformance simulation tools that go beyond the state of
the art to help the energy industry respond to both future
energy demands and carbon-related environmental issues.
BSC will play a crucial role in the Project, developing a
new HPC simulation algorithms and tools capable of taking advantage of future Exascale HPC capabilities for
the energy sector. José María Cela, European HPC4E coordinator and director of the CASE department, says:
“The energy sector is one of the sectors that can most benefit from the possibilities provided by HPC. We could
not improve current energy production systems if we didn’t have supercomputers. If HPC is already considered
necessary for research and innovation, the next generation of supercomputers will be even more important”.
Further information here

Simulation reconstructs volcanic Super-eruption
A new study on the Campanian Ignimbrite super-eruption,
which took place some 39,000 years ago near the modern
city of Naples, provides a detailed reconstruction of this
natural phenomenon which slowed the advance of Modern
Humans in Europe.
For the first time, researchers have reconstructed the two
phases of the super-eruption which deposited an amount of
ash equivalent to approximately eight times the volume of
Everest, between southern Italy and the Siberian plains. The
study has being published in the magazine Nature Scientific
Reports.
Researchers at BSC and at the INGV in Italy have
reconstructed the phenomenon using hundreds of
simulations carried out on the MareNostrum supercomputer. These simulations have allowed them to establish that
in the first (Plinian) phase, the super-eruption generated a 44-kilometre high column and dispersed 54 km3 of fallen
deposits in the surrounding areas (in what is now southern Italy). During the second (co-ignimbrite) phase, 154
km3 of finer particles were dispersed. The total deposits which accumulated over the two phases is approximately
equivalent to eight times the visible part of Mount Everest, or a hundred million times the Barcelona Football Club
stadium.
Further information here
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News
Consolider SyeC consortium begins second phase
On 26 and 27 January, experts from the Consolider Supercomputación
y eCiencia (Supercomputing and eScience, or SyeC) network met in
Barcelona.
The objective was to analyse the processing and data management
requirements of simulation applications which support research in five
scientific areas: astrophysics, engineering, materials science, life and
earth sciences.
In addition, the meeting sought to identify hardware and software trends
for the supercomputing systems on which these applications are run.
For further information, view the event programme

Barcelona, pioneers in fog computing
The city of Barcelona reinforces its position as a worldwide reference
in smart cities innovation through the development and testing of the
first open, flexible, scalable and secure technology platform designed to
consolidate and manage all infrastructures, data and services of a smart
city from the network edge to the cloud.
This pilot reference architecture was validated into a fog computing proof
of concept involving Cisco, the Barcelona City Council, BSC and several
technology and academic partners, with the aim to dramatically reduce
the complexity, costs, operations and the time required for deploying
smart city solutions throughout the city.
Further information here

Highlights from the 11th HiPEAC conference
Taking place in Prague on 18-20 January, the 11th HiPEAC conference
brought together over 600 experts in computer architecture and
compilation to tackle crucial issues facing the computing systems on
which we depend. Three keynote talks, 33 workshops, nine tutorials
and 37 papers over the three-day conference explored topics of growing
relevance in today’s increasingly connected world, including low-power
computing and cybersecurity.
BSC played a central role in the programme, with researchers offering
workshops on key conference themes, such as energy efficiency,
heterogeneous architectures and mixed critical systems.
The new instalment of the project, HiPEAC 4, was also launched, offering new recruitment, communication and
impact analysis services to the HiPEAC community.
Further information here
See video here
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Spotlight on...

Pushing the boundaries of Big Data with HPC
The huge amount of data available nowadays and its heterogeneous nature throws up new
challenges and opportunities. Big Data is a new research and application area that goes beyond
traditional data problems.
Rosa M. Badia, Big Data coordinator at BSC

Big Data technologies range from providing ways to infer sentiments or recommendations
from data taken from social networks, to providing mechanisms to extract information and
knowledge from large amounts of data generated from HPC simulations. It is becoming
a highly important tool for areas such as genomics and proteomics, weather, climate,
computational mechanics, to mention a few.
Big Data is strategic for BSC and our expertise covers a large number of areas; from
applications, through algorithms and data analytics, programming models and data
management and better hardware support. BSC participates in numerous projects where
Big Data technologies are applied.
One example is the Aloja project with Microsoft whose goal is to provide automated
optimization for the performance of Big Data deployments. The project is carrying out a
systematic study of Big Data execution performance across a broad range of different
hardware and software configurations deployed to both servers on the BSC premises and
cloud-based infrastructures.
On the applications side, BSC is participating in projects such as PanCancer (PCAWG),
the Coupled Model Intercomparison Project Phase 6 (CMPI6) and the Human Brain Project
(HBP).
The PanCancer project is a worldwide effort that aims to the study the genetic basis of
cancer. To this end, the whole genome of 500 individuals for every cancer type is being
collected and analysed. The data includes information from 75 projects, covering more than
50 cancer types, and over 25,000 tumour genomes.
The Coupled Model Intercomparison Project Phase 6is a new set of coordinated climate
model experiments that will generate enormous amounts of data (in the order of several
tens of Petabytes) because of the increase in resolution and complexity of the climate
models used. One of the challenges will be extracting useful information to understand the
relevant climate processes and assess anthropogenic climate change at the global scale.
The Human Brain Project is one of two H2020 flagship projects and has 112 partners. The
amount of data that Neuroscience is generating is growing exponentially. In the HBP, Big
Data analytics will be applied to the results of HPC simulations in order to understand the
behaviour of the human brain.
BSC is also an associate member of the Big Data Value Association (BDVA), which is
working together with the ETP4HPC (European Technology Platform for High Performance
Computing) in order to strengthen Europe’s position in the Big Data and High Performance
Computing domains. The two organizations are coordinating closely in order to exploit
synergies.
Other BSC Big Data activities are related to training, like the 4-day PATC (PRACE
Advanced Training Centre) course on Big Data Analytics, or our participation in BigStorage,
a European training network to fund PhD research on topics related to Big Data, ranging
from the storage components of the stack to the analysis algorithms. BSC students in this
network focus their research on integrating how the data is stored and how it will be used
by the programming model to increase efficiency and expressiveness.
In addition to the research and development performed at BSC in Big Data, MareNostrum
enables HPC applications and its convergence to Big Data, as well as storage
infrastructure to answer the demand of their users and projects.
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Inside BSC
BSC Newcomers
We would like to welcome staff who have joined the centre over the last few months and we take this opportunity to inform you that we are
distributing the Welcome Manual to all newcomers. The electronic version of the Welcome Manual is available for download on the intranet:
https://intranet.bsc.es/en/node/2212

ELEFTHERIA
EXARCHOU

DOMINGO
MANUBENS

VERÓNICA
TORRALBA

GABRIELA
TARABANOFF

CHLOE PRODHOMME

EDUARDO SÁNCHEZ

DOO YOUNG LEE

Assistant department
Earth Sciences Dpt.

Postdoctoral
Researcher
Earth Sciences Dpt.

JONATAN MORENO

BURCU MUTLU

OSCAR YERPES

STEPHAN MOHR

DAMIEN DOSIMONT

MARISSA PANI

MARIO ACOSTA

JORDI CUADRADO

ORIOL SOLANI

IKER HURTADO

ALLAH RAKHA

SANA IMTIAZ

RAIMON BOSCH

GEORGIOS
KOLOVENTZOS

DANIEL ORTEGA

NICOLAU
MANUBENS

MICHAEL WAGNER

ISADORA JIMÉNEZ

Postdoctoral
Researcher
Computer Sciences Dpt.

Dissemination Project
Officer
Earth Sciences Dpt.

LUIS ANGEL
RODRÍGUEZ

ISABEL GARCÍA

PhD Student
Life Sciences Dpt.

Documentalist
Directors Dpt.
(Research Support).

MARCO TURCO
Postdoctoral
Researcher
Earth Sciences Dpt.

Developer
Computer Sciences Dpt.

Purchasing Assistant
Management Dpt.

Postdoctoral Researcher Developer
Earth Sciences Dpt.
Earth Sciences Dpt.

PhD Student
Computer Sciences Dpt.

Developer
CASE Dpt.

AUREMBIAX
CLARAMUNT

JULIA GINER

PAULA CORTÉS

CARLES RIERA

Technical Support
for Economic
Management Project
Management Dpt.

Junior Developer
Earth Sciences Dpt.

System administrator
Operations Dpt.

PhD Student
CASE Dpt.

LLORENÇ LLEDO
Developer
Earth Sciences Dpt.

PhD Student
Earth Sciences Dpt.

Postdoctoral
Researcher
CASE Dpt.

Junior Developer
Computer Sciences Dpt.

Postdoctoral Researcher Assistant
Directors Dpt.
Computer Sciences Dpt.

Junior Developer
Computer Sciences Dpt.

ALBERTO
GUTIÉRREZ

MANUEL GARCÍA

Junior Developer
Computer Sciences Dpt.

Postdoctoral
Researcher
Computer Sciences Dpt.

DANIEL PEYROLON

JAVIER ESPINOSA

PhD Student
Marie Curie
Computer Sciences Dpt.

Postdoctoral
Researcher
CASE Dpt.

Engineer
Earth Sciences Dpt.

Junior Developer
Earth Sciences Dpt.

Postdoctoral
Researcher
Earth Sciences Dpt.

Junior Engineer
Earth Sciences Dpt.

Junior Developer
Earth Sciences Dpt.

FELLOWSHIPS

VÍCTOR ANTÓN
DOMÍNGUEZ

Undergraduate Student
Computer Sciences Dpt.

Master Student
Life Sciences Dpt.

Master Student
CASE Dpt.

FELIPE NATHAN DE
OLIVEIRA
Master Student
CASE Dpt.

Master Student
Computer Sciences Dpt.

Postdoctoral student
CONACYT
Computer Sciences Dpt.

ARMANDO AGUILAR
Postdoctoral student
CONACYT
CASE Dpt.

MARISOL
MONTERUBIO

JAIME IVÁN LÓPEZ

Postdoctoral student
CONACYT
Earth Sciences Dpt.

Postdoctoral student
CONACYT
Computer Sciences Dpt.

NEVEN STJEPAN FUCKAR, Juan de la Cierva Postdoctoral Researcher. Earth Sciences Dpt.
Juan de la Cierva fellowships were created to allow the recruitment of PhD graduates to complete their post-doctoral research training in
Spanish research and development centres. The latest Juan de la Cierva postdoctoral researcher to join BSC is Neven Stjepan Fuckar, a PhD in
Atmospheric and Oceanic Sciences at Princeton University in New Jersey, USA. Having worked as a postdoctoral researcher at the Institut Català
de Ciències del Clima since February 2012, he is now working in the climate prediction group in the Earth Sciences Department.
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Inside BSC
Video of ‘EURAXESS: researchers in motion’
event at BSC
Don’t miss the video overview
of the ‘EURAXESS: researchers
in motion’ roadshow, which BSC
welcomed last November. The
roadshow coach spent the day
at the UPC university campus
with the aim of providing
information on research jobs and
funding opportunities.
Around 200 students and early career researchers took the
opportunity to visit the facility over the course of the day to learn
about finding work abroad and obtaining funding.

In Memoriam:
Nacho Navarro
We are very sad to
announce the passing
of our friend and
colleague Nacho Navarro.
Nacho was a wonderful person and
an exemplary member of our BSC
community. Our sincere condolences
to Nacho’s family and friends.
More information about Nacho
Navarro and messages of condolence
from his friends and colleagues can
be found in page number 8

The video can be viewed here.

Social Activity Plan approved
The Social Activity Plan has been
approved by the BSC Management
Board and the list of accepted
proposals is available on the intranet:
intranet.bsc.es/en/node/1701
If you are interested in participating
in one of the approved activities, you
can contact the organiser.
Many thanks to everyone for your
collaboration.

Did you know...
The PDP (Professional
Development Plan)
tool,
which details professional objectives
for 2016, is now open. The application
can be accessed via the following
link: intranet.bsc.es/en/node/2289
Should you have any questions about
the procedure or how to use the
application, please contact Human
Resources (rrhh@bsc.es)

Job Vacancies

Explain your research to the younger
generation
Over the course of this school year, research staff will be
participating in tours of MareNostrum and explaining their work to
students.
Come and help us show the human face of supercomputing.
Contact communication@bsc.es for further information
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If you know someone who wants
to join the BSC team, he/she can
submit a CV to one of our current
vacancies or fellowships’ calls:
www.bsc.es/vacancies-fellowships
For further information please contact
Human Resources (rrhh@bsc.es)
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In Memoriam

In Memoriam: Nacho Navarro, 1958-2016
by Mateo Valero, with the contribution of many others who cared about Nacho
Nacho was born and raised in Barcelona. He studied at the Universitat Politècnica
de Catalunya – Barcelona Tech and in 1985 joined the university as a lecturer before
becoming associate professor and later leading the group on accelerators for HPC at the
Barcelona Supercomputing Center. He was extremely active, organizing many popular
events at UPC and BSC, managing the BSC/UPC NVIDIA CUDA Center of Excellence
and participating in a large number of projects. From 2001 onwards, he was also Visiting
Research Professor at the Coordinated Science Laboratory at University of Illinois
Urbana-Champaign.
Although he would never acknowledge it thanks to his humble nature, Nacho was a truly
remarkable person: highly intelligent, patient and incredibly kind, he always made time
to listen and was ready to help. His profound humanity was evident in everything he did,
shining a spotlight on others while putting himself last. He had friends all over the world
about whom he cared deeply, and he touched a great number of people’s lives. For the
last 35 years, ever since he was a student of mine at the computer science faculty, he
has been the person closest to me at the university. We will miss Nacho enormously.
Some of the condolence messages sent by Nacho’s friends and colleagues are below.
Sabrina Hwu: Nacho was an older brother whom I always wished to have. We could sit and talk for hours. He was always the
one I could call and pray together with on phone when I was upset. He had this incredible calmness to him that was contagious to
the people around him. He would listen to my complaints and gave me invaluable advice. He was always able to bring me closer
to God. Nacho was the favorite uncle of our children, Amanda, Bryan and Carissa. We looked forward to his visits every summer
and every winter. Not only he always remembered to bring their favorite treats from Spain, he would pick them up from school and
eat after-school snack with them. Nacho was also a great mentor to our children. He was such a knowledgeable man and the kids
loved listening to his stories. Nacho was also friends on Facebook with all three kids and many times he knew more about what
was happening in their lives than we did. He called us his family in Champaign-Urbana, IL. Nacho left a big hole in our lives with
his departure. But it gives us great comfort to know that he is with the Lord and enjoying a life that he was always pursuing. Nacho
will always live in our hearts with all the beautiful memories that he left behind for us.
Wen-Mei Hwu: Nacho is one of the most intelligent person who I have worked with. He always masters the latest technologies
much faster than anyone else. Whenever we travel to an unfamiliar place, he always comes totally prepared with all the knowledge
about the place. I have always been amazed at how fast he can learn. Nacho is also one of the most humble person I have worked
with. He always assumes that his work is not up to standard. He always presents his ideas with great hesitation. However, as soon
as one takes time to understand his ideas, one would quickly begin to appreciate how good the ideas are. It took me 15 years
to convince him about the value of his ideas. His recent publications at top conferences validates what I know all along. Most
importantly, Nacho is the kindest person I have worked with. He cares about everyone deeply. He connects with everyone with
genuine friendship. He has always been honest with me about what I need to work on but with the greatest level of gentleness. He
brings great humanity to every collaboration project, with me or with others. He always takes on much work than everyone else
in our collaboration. Nacho, my friend, my collaborator, my brother, I cannot believe that you are no longer with us. I will always
treasure the friendship and intellect that you brought to my life in the past 15 years. May you rest in God’s house in great peace.
Marie-Pierre Lassiva-Moulin: Sometimes we pass our way in the hallway not paying attention to whom we might meet. Thinking
about current and pressing deadlines, we hurry to our daily tasks. And yet, soon we will realize that we were privileged to have
crossed the path of someone remarkable; someone we took for granted. Humble and discreet, patient, always available to listen,
fast to help, he constantly put himself last and placed others center-stage. More than a friend, he was an extraordinary man whose
genuine quest appeared to be our wellbeing. His behavior revealed what we all could improve, our own humanity.
Yale Patt: Nacho was many things, but what separated him from the rest in my view, he was the kindest, giving human being I
have known. It did not matter what he was doing. If he saw you needed help, he would stop working on his own thing and devote
himself completely to helping you. I never saw him toot his own horn. He always preferred to stand on the sidelines. But we
became so much more for having had him in our lives. I am personally devastated by this loss.
Memorial event paying tribute to Nacho Navarro Friday, 18 March at 15:00, Vertex building, UPC, Plaça Eusebi Güell 6, Barcelona
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