
Annual Report 2012



Netherlands eScience Center

Content

Netherlands eScience Center
SURF Science Park
Science Park 140
1098 XG Amsterdam
The Netherlands

info@eScienceCenter.nl
Phone: +31 (0)20 4604770
www.eScienceCenter.nl

INTRODUCTION
CEO welcoming remarks 
Taming the Big-Data Beast - Together 
eScience Engineers = Digital Scientists able to bridge Science and ICT 
eScience Integrators = Exploiting the transformative potential of eScience

INTERVIEW
Amandus Lundqvist and Jos Engelen: The Time is Ripe for eScience 
Barend Mons: eScience – Beyond Individual Knowledge
Marco de Vos: To the stars and beyond with eScience
Louis Vertegaal: Big-Data: a desert of information
Frank Seinstra: The new scientific paradigm 

SCIENTIFIC CASE STUDIES
Introduction
Enhanced Science = Big-Data for the Big Bang
Enhanced Science = Understanding the effects of Climate Change
Enhanced Science = New Markers for Human Health 
Enhanced Science = Deeper understanding of living systems
Enhanced Science = Turning observation into knowledge
Enhanced Science = Unlocking our Hidden History
Enhanced Science = Managing our Place in the World
Enhanced Science = Translating medical discoveries into clinical care
Enhanced Science = Unearthing Hidden Knowledge
Enhanced Science = Putting Big-Data to Work

PATH FINDING PROJECTS
Introduction
Enhanced Science = Insight into the Origin of the Universe
Enhanced Science = A deeper understanding of society
Enhanced Science = Techniques to understand complex systems

TECHNOLOGY DEVELOPMENT
Introduction 
Enhanced Science = Methods and Tools for Optimized Scientific Discovery
Enhanced Science = Tools to exploit the potential of Big-Data

PORTFOLIO & PARTNERSHIPS
New Projects
Project Network
Project Calls 2013
The Collaboratorium  
Organization of the Netherlands eScience Center
Data-Stewardship

04
06
08
10

12
14
16
18
20

22
24
26
28
30
32
34
36
38
40
42

44
46
48
50

52
54
56

58
60
62
64
66
68



Netherlands eScience Center

At NLeSC we work to support and 
reinforce multidisciplinary and data-
intensive research through creative 
and innovative use of ICT in all its 
manifestations. To stimulate this 
enhanced Science (eScience), NLeSC 
works as a network organization focused 
on collaboration, with the aim to change 
scientific practice by making large-scale 
data analysis possible across multiple 
disciplines. NLeSC stimulates creative 
data-driven research across all scientific 
disciplines by developing and providing 
eScience instruments and promoting 
knowledge-based collaboration between 
cross-disciplinary researchers.

At the core of NLeSC are our eScience 
engineers, a dedicated team of broadly-
oriented digital scientists, mostly PhDs, 
able to work at the interface of their 

own scientific disciplines and advanced 
computing. The team collaborate in 
multidisciplinary research teams to 
implement and develop eScience 
technologies and data-driven scientific 
research. I am extremely proud of the 
team of eScience engineers we have 
recruited. Their dedication and broad 
array of skills is underpinning our 
growing project portfolio and we are 
looking forward to extending this team 
in the following years.

However, building the eScience Engineer 
team is an ongoing task that goes 
beyond just the recruitment of talented 
researchers. NLeSC is committed to 
supporting the continuing advancement 
and career development of its eScience 
Engineers, which is a unique process 
for each member of the team. Together 

with the Human Resources department 
of NWO, we have implemented an 
integrated Target setting and Personal 
Development Planning process to 
manage the development of eScientists 
with the required combination of 
professional skills and behavioural 
competencies. Every engineer works 
together with their line management 
and senior colleagues to define and 
agree both their annual performance 
targets, but also their personal 
development aims. Developing multi-
capable digital scientists of the highest 
quality is a key responsibility of NLeSC 
and essential for the future of Dutch 
academia and the nation’s knowledge 
economy.
 
We have also worked hard to stimulate 
a strong team ethos and atmosphere 
amongst the engineers. This includes 
regular meetings to share ideas and 
expertise, recognised technology area 
leaders and a physical environment 
optimized for team working and 
knowledge sharing.

All of our projects are collaborations 
between our eScience engineers and 
project teams working in the traditional 
academic environments. In fact, most of 

the eScience engineers split their time 
between working at the eScience Center 
and sharing ideas and knowledge with 
their eScience engineering colleagues, 
and spending time at the various 
universities working with the domain 
experts. We are very proud that our 
portfolio of projects, which we both 
fund and contribute to scientifically via 
inclusion of the eScience engineers, 
includes partners from most of the 
countries universities and many of the 
knowledge organisations. Throughout 
2013-2014 we will be undertaking several 
more project calls and related initiatives 
to continue to build on our project 
portfolio. NLeSC’s eScience engineers 
and our academic partners develop 
and apply techniques in the areas of 
cross-type data integration (structured 
& unstructured data), visualization & 
analytics (e.g. pattern recognition in 
large & heterogeneous -but often noisy- 
datasets), cross-discipline collaboration, 
data-driven simulations & multiscale 
modeling as well as scientific workflows 
& pipelines. A key function of NLeSC is 
to develop and apply instruments (and 
architectures) to enable data-intensive 
scientific research whilst preventing 
fragmentation and duplication.

NLeSC is active, via our network of 
collaborative projects, in the areas of 
Chemistry & Materials, Life Sciences, 
eScience Methodology & ‘Big-Data’, 
Humanities & Social Sciences and 
Sustainability & Environment. In addition, 
NLeSC has built a team of “Integrators”, 
top researchers (mostly professors and/
or institute directors) from a variety of 
disciplines who have wide experience 
and understanding of the possibilities of 
eScience within their scientific domains. 
They provide a bridge between NLeSC 
and their scientific domains as well as 
their academic institutes. Along with 
our scientific advisory committee, 
the Integrators have been integral in 
developing our scientific strategy and 
direction for eScience and data-driven 
research. I was particularly impressed 
how the Integrators, despite coming 
from disparate domains, have come 
together to find common challenges 
and opportunities to work together. 
This was clearly demonstrated in their 
joint authorship of a document making 
recommendations to NWO on issues 
related to data-stewardship. The regular 
“Integrator Meetings” that we host at 
NLeSC continue to be a highlight on our 
agenda.

The decision to house NLeSC within 
the SURF Science Park facility in 
Amsterdam, alongside SURFsara and 
the European Grid Initiative has also 
proved beneficial. The design of NLeSC’s 
physical center, open since October 
2011, offers many opportunities for 
informal interaction as well as scientific 
“hotel” functions with workspace 
for external researchers engaged in 
collaborative projects. This includes 
various flexible working environments 
and collaboration tools. For example, 
NLeSC, in partnership with SURFsara, 
have created “The Collaboratorium” which 
is an advanced cyber-common designed 
to facilitate collaborative activities, 
advanced visualisation and data-analytics. 
The capacity to host groups of multi-
disciplinary researchers together with the 
tools to visualise and analyse their disparate 
data is crucial to utilising the potential of 
Big-Data and data-driven research.

NLeSC’s goals for 2013 will be to 
strengthen our position as key partner 
in eScience research and development 
with both academic and commercial 
partners, to deliver scientific innovation 
through our expanding project portfolio 
and implement strategies to ensure 
continued development in the future. 

We already participate in public-private 
initiatives in the areas of translational 
medicine and seed improvement and 
will look to further help bridge the gap 
between academic and commercial 
research in the future.

The various projects that started in 2012 
will be evaluated by the NLeSC MT, 
through a series of peer review sessions, 
to ensure their delivery and impact. 
NLeSC will itself be externally reviewed 
in 2013 by a small team of world-leading 
eScience experts able to recognize 
best practice when being undertaken, 
but also able to suggest directions for 
improvement and refinement.

NLeSC has grown from an initial seed at 
the beginning of 2012 into a flourishing 
organization, supported by NWO and 
SURF and driven by team spirit and a 
shared vision for the future of data-
intensive research. At NLeSC we believe 
that the so-called “Big-Data Deluge” 
provides scientists with incredible 
opportunities to transform their research 
and we intend to be at the forefront of 
this revolution.

Prof. Dr. Jacob de Vlieg, 
CEO and Scientific Director

INTRODUCING the Netherlands eScience Center
It has been less than two years since we launched the 
Netherlands eScience Center (NLeSC) and only a year since 
the initiation of our first projects and recruitment of our first 
full time digital researchers. Despite this brief history, NLeSC 
has achieved a great deal, building valuable partnerships 
and contributing to many scientific partnerships. We have 
worked hard to develop national and international visibility by 
undertaking scientific research optimally using recent advances 
in high-performance computing and networking.

INTRODUCTION

Prof. Dr. Jacob de Vlieg
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AN EXPERT CENTER 
FOR BIG-DATA SCIENCE
Science, and the way we undertake 
research is changing. The current scale of 
data generation is providing incredible 
opportunities for data-driven research, 
with the potential to transform our 
current practices. Most importantly, the 
exploitation of Big-Data will allow us 
to undertake research projects never 
previously possible with the trail-blazers 
and early adopters, both in academia 
and industry, already benefitting from 
the wealth of data now at their finger 
tips.

Data has become the lifeblood of 
modern science and the digital 
economy, leading many to describe 
data as the “new oil”. Developing 
technologies to exploit this resource 

and conducting scientific research with 
a “data-driven” mindset, the so-called 
4th paradigm in science, is at the heart 
of NLeSC’s approach to exploiting the 
transformative potential of Big-Data.

Different users and disciplines will 
each have their own definition and 
understanding of the concept of Big-
Data. In this respect NLeSC finds that all 
of the ‘5 Vs’ of Big-Data, volume, velocity, 
variety, verification and value have equal 
relevance. Whatever form Big-Data takes; 
NLeSC is interested in collaborating to 
create scientific, social and business 
value. Our capability is working with 
academic and commercial partners to 
translate data into useful knowledge, and 
eventually better decisions.

ESCIENCE = ENHANCED 
SCIENCE
Unlike many other national eScience 
initiatives, the focus of NLeSC has not 
been on the development of underlying 
e-infrastructure, which is already 
managed by SURFsara and SURFnet, but 
rather on achieving research innovation 
with ICT and less on innovation of ICT. In 
that respect we are more concerned with 
developing new ways of conducting 
research not possible without advanced 
computing. This is actually how we 
define eScience or enhanced science.

eScience is an inherently 
multidisciplinary pursuit concerned 
with the need to bridge the gap 
between high-powered computing 
and networking on one side and data-
intensive science on the other. The 
challenge of eScience is to ensure that 
the most value can be gained from all 
new scientific endeavours by using 
ICT to improve experimental design, 
data management, data analysis and 
communication.
The ultimate goal of eScience is to 
enable data-intensive science and 
multidisciplinary scientific discovery; to 
challenge traditional research by creative 
use of ICT. For some projects this requires 
the imaginative combination of existing 
solutions, and for others, the design 
of entirely new eScience applications, 
preferably with the facility to benefit 
more than one project. In either scenario, 
scientists with limited informatics 
experience and ICT specialists without 
specific scientific expertise require access 
to eScience experts to facilitate their 
collaborations. This need is met by our 
team of digital scientists, the eScience 
engineers.

ESCIENCE ENGINEERS
The eScience engineer concept 
(discussed later) is fundamental to 
the operation of NLeSC and reflects 
the growing requirement for data 
scientists throughout the economy. It is 
already widely recognised throughout 
science that breakthroughs are made 
at the interface of disciplines by 
groups of scientists benefitting from 
the combination of their diverse skills. 
As scientists realise that optimizing 
discovery in the Big-Data era requires 
working at the interface between science 
and ICT we are providing a new breed 
of digital scientist who are highly skilled 
at bridging the gap between science 
and ICT. This includes expertise in 
cross-type data integration, data-driven 
& multi-model simulations, visualization 
& analytics and high performance 
computing.

Training the next generation of digital 
scientists, to fill the already growing 
demand for this skill base, is an NLeSC 
priority for the coming years. Naturally, 
like all functions of NLeSC, we will look 
toward collaboration throughout Dutch 
academia as the most productive way to 
deliver that teaching in the future.

NETWORK ORGANIZATION
NLeSC wants to be judged on the basis 
of scientific and scholarly breakthroughs 
and ICT tools with a broad range 
of applications. As such, the future 
success of NLeSC is dependent on 
the network of collaborations it can 
build within Dutch academia. We are 
proud that the current project portfolio 
includes collaborations with nearly all 
of the Dutch universities and several 
of the NWO knowledge institutes. 
As a problem driven organisation, 
we are dependent on our academic 
partners providing the critical scientific 
challenges to which we can contribute. 
As a partner in scientific projects, 
NLeSC has the capability to collaborate 
within multidisciplinary research teams 
to implement and develop eScience 
technologies. Furthermore, NLeSC can 
ensure that researchers can make easy 
and effective use of applications within 
an integrated eScience infrastructure to 
ensure sustainability, prevent duplication 
and maintain interoperability and 
data standards. For obvious reasons 
this is often poorly managed in 
academic environments where funding 
mechanisms require researchers to 
develop quick and dirty ICT solutions that 
facilitate publication, but do not support 

the long-term application of software 
which requires sustainable and coherent 
approaches. NLeSC can help academic 
researchers cross this “valley of death” by 
applying what we refer to as translational 

ICT science. To ensure ‘PhD-ware’ can 
continue to be useful to a large range of 
users you need to be able to roll out and 
provide support on a large scale. NLeSC 
is better placed to do this than most 
academic groups.

In addition to the network built with 
its academic peers, NLeSC is also 
contributing to several public-private 
initiatives, developing a role as a bridge 
between academia and industry. In its 
role as a coordinator of national eScience 
approaches and via its project network 
and team of eScience Integrators 
(discussed later in the report), NLeSC 
is uniquely positioned to promote the 
best data-driven research to commercial 
partners as a sort of portal function. 

EXPANDING PROJECT 
PORTFOLIO
The Netherlands eScience Center has 
an annual budget of M€6 which is used 

to fund collaborative research projects, 
balancing short-term eScience results 
and the development of a longer term 
eScience strategy. By the inclusion 
of eScience engineers, NLeSC will 
always be a contributing party to any 
project, which must be interdisciplinary 
and advance research methodology. 
NLeSC has prioritised the following 
five domains; Chemistry & Materials, 
Life Sciences, eScience Methodology & 
Big-Data, Humanities & Social Sciences 
and Sustainability & Environment. Various 
different project calls will be employed 
in 2013 to extend the existing project 
portfolio in these directions (discussed 
later in this report).

An area that has seen particular growth 
in the last twelve months has been 
our participation in projects in the 
Humanities & Social Sciences. In 2013 
there will be at least four full projects 
running, each funded to a value of 
K€500 within this prioritised domain. 
This reflects the work being undertaken 
by a number of organisations, including 
KNAW, to develop the “Digital Humanities” 
within The Netherlands. NLeSC’s growing 
commitment in this area will include 
contributing to this year’s international 
open call “Digging into Data”. 

“Managing the different 
expectations and requirements 
of commercial and academic 
partners collaborating in public-
private initiatives can be fraught. 
Our collaboration involves six 
commercial seed improvement 
companies and four academic 
partners and has benefitted 
greatly from the ability of NLeSC 
and TTI GG to bridge these two 
worlds.”
DR. C. DAVID NICHOLSON, GLOBAL HEAD 

OF RESEARCH & DEVELOPMENT, BAYER 

CROPSCIENCE

“Data sharing, virtual labs, 
collaboratories, wiki’s by and 
for academics, multi-media 
e-learning – eScience approaches 
have much more innovative 
potential then realized thus far. 
The foundation of NLeSC is an 
important step in supporting the 
development of these approaches 
within Dutch academia.”
DR. SIJBOLT NOORDA, FORMER PRESIDENT 

OF THE ASSOCIATION OF UNIVERSITIES IN 

THE NETHERLANDS

The Netherlands eScience 
Center (NLeSC) was 
launched in 2011 as a unique 
collaboration between NWO, 
the principle Dutch scientific 
funding body and SURF, the 
Dutch higher education and 
research partnership for 
ICT. The center was initiated 
as a direct response to the 
Dutch government’s request 
to develop a sustainable, 
coherent and cost-effective 
eScience environment and 
e-infrastructure across all 
scientific disciplines.

“The electronic environment 
presents new opportunities 
for analyzing information 
in humanities research and 
for asking new questions or 
answering old questions in a 
new way. In this respect, NLeSC 
has a crucial role to play within 
the evolving Digital Humanities 
landscape.”
PROF. DR. THEO MULDER, DIRECTOR OF 

THE ROYAL ACADEMY INSTITUTES IN THE 

NETHERLANDS

TAMING THE BIGDATA BEAST

INTRODUCTION

Together
“The provision of their own 
digital scientists, the so 
called eScience Engineers, in 
Netherlands eScience Center 
funded projects, ensures a double 
impact. Not just the financial 
support the center provides to 
the digital humanities, but just 
as importantly, the expertise and 
networks they impart.”
PROF. DR. FRANK VAN HARMELEN, 

KNOWLEDGE REPRESENTATION 

AND REASONING, FREE UNIVERSITY 

AMSTERDAM 
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The team is loosely divided into a core 
team of engineers, working primarily at 
NLeSC to develop generic solutions and 
approaches, and the project engineers 
working within our collaborative teams 
and dividing their time between NLeSC 
and the project sites around the country. 
The quality of applicants to join NLeSC 
was extremely high resulting in an 
exceptionally qualified and driven team 
of eScience specialists able to translate 
developments in scientific computing 
directly into scientific impact.

INTERFACE
First and foremost, NLeSC eScience 
engineers work at the interface of 
state-of-the-art scientific research and 
advanced ICT in all its manifestations.  
The engineers follow a top-down 
approach, in that they start from a 
grand scientific challenge, analyze the 
fundamental research questions thereof, 
and then formulate and implement a 
translation of these questions in the form 
of a working- and in principle sustainable 
and maintainable- eScience solution that 
uses advanced ICT infrastructure (a.o. 
including supercomputers, lightpath 

technologies, and advanced visualization 
systems).

The engineers work in very close 
collaboration with, and as part of, 
multidisciplinary research teams. On 
the one hand, the engineers ensure 
that domain researchers can make 
easy and efficient use of the resulting 
solutions – generally special purpose 
applications or a specific integrated 
eScience infrastructure. On the other 
hand, the engineers are constantly on 
the lookout for generalizations – i.e. 
those parts of a special purpose solution 
that can be reused in other problems or 
even in other domains. In this manner, 
coordinated delivery of relevant results 
within each of the projects part of 
the NLeSC portfolio is ensured; at the 
same time the broader applicability of 
implemented results brings forth an 
improved return on investment.

COMMITMENT
Collaboration between scientists with 
often rather diverse backgrounds and 
expertise is as rewarding as it is difficult. 
The challenge is to translate the research 
questions posed by domain experts as 
such that an effective mapping onto 
the underlying hardware infrastructure 
is obtained. The translation process is 
particularly successful when the team 
of domain scientists and eScience 
engineers recognizes new ways of 
performing the research, or when new 

research questions are posed which 
were previously out of reach or even 
inconceivable without the availability of 
easy-to-use e-infrastructure.

Scientific cross-fertilization in this 
manner is only possible when there is 
a very strong, committed collaboration 
among project members. To this end, 
the eScience engineers do not only work 
at NLeSC (Science Park, Amsterdam), but 
also on location – often at the institute 
of the project leader. Working both 
at the center and on project location 
is essential to implement a valuable 
collaborative innovation network 
for eScience across the Netherlands. 
Furthermore, this enables eScience 
engineers to exchange and re-use 
(proven) eScience expertise (technology 
hopping) and to make optimal use of 
limited resources.

EXPERTISE
The eScience engineers help to interpret 
the results of the research problem at 
hand, and aim to produce reusable and 
sustainable eScience tools suitable for 
a broad range of users. This generalist 
approach is driven by a number of 
themes (or: areas of expertise), each of 
which covers part of the larger eScience 
spectrum, including a.o: cross-type data 
integration, data-driven simulations, 

multiscale modeling, data mining, 
visualization, and large scale distributed 
and integrative computing.

Although the eScience engineers indeed 
dedicate part of their time producing 
software solutions, programming is 
certainly not their only – or even most 
important – task. The engineers also 
must be very well aware of the state-of-
the-art in eScience technologies, and 
must continuously scout for relevant 
tools and solutions produced by other 
institutes and companies. Wherever 
possible, the engineers will apply existing 

solutions, and adapt these to the specific 
needs of a research project. Also, if the 
need arises, the engineers can perform 
(fundamental) research themselves, all in 
support of the larger aims of a project, or 
of the Netherlands eScience Center itself. 

Working at the interface between science 
and ICT has its own unique challenges, 
not least in terms of sustaining academic 
careers when application development 
may be more important than producing 
publications. NWO has recognized 
this challenge and tasked NLeSC with 
developing the career paths and models, 
including Target and Development plans, 
to support the futures of digital scientists 
throughout academia.

At the core of NLeSC are a dedicated team of scientists able 
to work at the interface of their own scientific disciplines and 
advanced computing. It was recognized very early that to 
pursue the grand vision of ‘optimizing scientific discovery 
in the Big-Data era’, there would be an urgent need for a 
new breed of scientists having a strong drive to perform 
fundamental scientific research whilst at the same time being 
very knowledgeable of the capabilities and use of advanced 
e-infrastructures. To identify and stress the unique qualities 
required from such scientists, NLeSC has introduced the 
eScience engineer concept.

Digital Scientists able to 
bridge Science and ICT

INTRODUCTION

“It is very rewarding to see that 
my knowledge of advanced 
supercomputing technologies 
is so useful – and so much 
appreciated – in the domain of 
climate research.”
DR. JASON MAASSEN, 

ESCIENCE ENGINEER

“By scaling up simulations in 
the domain of computational 
astrophysics, we are now 
producing results that truly 
contribute to the advancement of 
the domain, and from which we 
obtain a deeper understanding 
of the fundamental physics of the 
universe.”
DR. NIELS DORST, 

ESCIENCE ENGINEER

“There is a trade-off between 
using an off-the-shelf software 
product and adapt it to the 
needs of a research problem, or 
designing a dedicated solution 
entirely from scratch. We 
certainly should not reinvent the 
wheel, but we must also ensure a 
project’s progress.”
DRS. MAARTEN VAN MEERSBERGEN, 

ESCIENCE ENGINEER

eSCIENCE ENGINEERS
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an array of projects that covered each of 
its priority domains and build upon the 
existing networks already developed by 
each of the Integrators.

The Integrators have a presence and 
network in each of the prioritised 
domains that would be impossible for 
NLeSC to develop alone. The Integrators 
are able to promote the capabilities 
of NLeSC throughout their domains 
and stimulate the creation of new 
collaborations and projects.

SINGLE VOICE
In the autumn of 2011 the first large 
meeting hosted at the newly delivered 

NLeSC facility at the Science Park in 
Amsterdam brought together each 
of the Integrators along with the 
management team of NLeSC and a few 
additional guests. This would be the first 
of a regular series of meetings where 
each of the team share ideas, discuss 
issues related to eScience and help 
define the future direction of NLeSC and 
enhanced sciences in the Netherlands. 
The Integrators also have an important 
role representing the needs and opinions 
of the scientific disciplines within 
eScience discussions which can often be 
dominated by voices from the world of 
computer science. In fact, that joint voice 
is even more valuable and powerful as it 
is domain independent, and represents a 
shared scientific vision and outlook.

An important outcome of these 
meetings was the joint recognition 
that good data-stewardship within 
academically funded projects has 
the potential to support many more 
areas of eScience. The rationale for 
this conclusion is that requiring all 
projects to put in place provision 
for data-stewardship will ensure 
the advancement of necessary 
infrastructures for data management and 
sharing as well as require the prerequisite 
of training, education, recognition and 
career development strategies for future 
data-stewards. Future access to public 
data will be ensured and open source/
open access approaches supported as 
a key component of any sustainable 
data-stewardship strategy. In order 
to comply with data-stewardship 
requirements it is envisaged that 
collaborations will develop to share the 
costs and responsibility of long-term 
data management, perhaps across 
institutions or disciplines, depending 
on preference. Most importantly, the 

path towards further embracing data-
driven approaches to Dutch research 
will be transformed. A new culture of 
data-access will mature in combination 
with a growth in the availability of 
scientists able to explore and exploit 
data. Keywords for data stewardship in 
terms of eScience include: stimulate a 
culture of knowledge sharing; enhanced 
interoperability; industry data standards; 
integrative workflows; and rationalization 
of ICT landscapes. This implies that 
e-infrastructure (including hardware, 
software and skilled personnel) is 
a crucial component of any capital 
investment in science & equipment.

With this in mind, a document listing 
NLeSC’s recommendations for future 
data-stewardship policy was produced 
and presented to NWO, that is now 
incorporating these suggestions 
into their own future planning. The 
document is available via the link below.

CONVERGING TECHNOLOGIES
Evident, as early as the first Integrator 
meeting, has been a shared recognition 
amongst the team that even 
technologies developed with very 
specific applications in mind may have 
the potential to be applied within other 
scientific areas when synergies can be 
identified. eScience has an important 
role to play in introducing scientists to 
tools from other disciplines that they 
would otherwise be unaware of and in 
helping tailor these solutions for new 
applications. The regular Integrator 
meetings help promote this ‘cross-
discipline’ thinking and generate new 
collaborations.

NLeSC is able to support these new 
collaborations in a number of ways, 
including the development and funding 

of ‘Path Finding projects’, which are more 
fully introduced later in this document. 
Currently two of the first three Path 
Finding projects are led by Integrators

EVOLVING TEAM
The Integrator team has continued to 
develop during 2012 and into 2013 
with additional colleagues joining to 
represent newly prioritised domains. This 
evolution is likely to continue in the near 
future.

A key task for the Integrators in 2013 
will be working together with other key-
opinion-formers at NLeSC, including the 
external scientific advisory committee 
and executive committee to define 
which priority domains will be supported 
in future calls and initiatives.

INTRODUCTION

Exploiting the transformative 
potential of eScience

eSCIENCE INTEGRATORS

Fundamental to the future success of NLeSC is the depth 
and quality of its national and international contacts and 
collaborations. The development of our project portfolio has 
been central in developing that network, as has the initiation of 
the eScience Integrator team. The unique Integrator concept has 
underpinned the foundation and growth of NLeSC, proving to 
be a key additional value.

During the foundation of NLeSC a 
number of leading scientists were 
identified and invited to become 
eScience Integrators. Each represented 
one of the original eleven NLeSC priority 
domains and included researchers, 
mostly professors or knowledge 
institute directors, from a broad range 
of backgrounds: from astronomy to 
ecology and plant genetics to water 
management. What they all share is a 
history of applying data-driven research 
methods, utilising high-performance 

computing or dealing with Big-Data 
challenges in their specific domains. 
More importantly, they are all eager 
to start new forms of scientific 
collaborations and exploit the natural 
overlap between eScience techniques.

The first role of the Integrators was to 
help develop NLeSC’s initial project 
portfolio, either directly as project leaders 
and/or as advisors, during an externally 
reviewed selected call. The selected call 
format allowed NLeSC to rapidly launch 

Netherlands eScience Center

DATA-STEWARDSHIP 

RECOMMENDATIONS
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Amandus Lundqvist (Chairman of SURF) 
and Jos Engelen (Chairman of NWO) 
are seated at the big conference table 
in the Netherlands eScience Center at 
the Amsterdam Science Park. Both are 
bursting with enthusiasm and have a lot 
to say about the way their organizations 
have set up the Center together. “The 
time was ripe – and perhaps more than 
ripe,” says Lundqvist. “The idea behind 
eScience is so simple and potentially so 
valuable that I sometimes wonder why 
we didn’t start much earlier.”

Engelen explains that the mission of 
NWO and SURF in the eScience Center 
is to bring people and facilities together 
so as to create something new. “When 
they hear the term ‘eScience’, a lot of 
people immediately think of ‘electronic’ 
in the service of ‘science’,” he says. ”But 
the ‘e’ in fact stands for ‘enhanced’, for 
enhancement and innovation in science. 
The Center aims to enhance scientific 
and scholarly endeavor, for example 
by deploying advanced ‘Big-Data’ 
analysis tools and ICT methods from 
other scientific disciplines for research 
purposes. It will also help researchers 
use the various tools in an innovative 
and creative manner. So eScience also 

encourages interdisciplinarity, making it 
logical for SURF and NWO to tackle this 
venture together.”

THE LINKING PIN
Lundqvist and Engelen both emphasize 
the importance of the recommendations 
of the ICT Regie organization in 
setting up the eScience Center. “Those 
recommendations were based on an 
overall assessment of the e-infrastructure 
and the development of ICT for science 
and scholarship,” says Engelen, “and 
they were an enormous incentive for us. 
We realized that we not only needed to 
combine innovative research projects 
and modern eScience concepts; we 
also needed to construct the necessary 
e-infrastructure. It’s much more effective 
and efficient to do that as a team.”

Lundqvist also mentions a study by 
the Advisory Council for Science and 
Technology Policy (AWT) of the top 
position of the Netherlands in the 
development of “enhanced science,” 
which gave SURF and NWO an added 
incentive to “take the crucial steps 
necessary to actually do it.” It was against 
the background of these incentives 
and the complementary strengths of 

the two organizations that NWO and 
SURF decided to set up the eScience 
Center as “the linking pin between actual 
scientific and scholarly endeavor and 
e-infrastructure.” “Both our organizations 
are ‘A brands’,” says Engelen. ”We know 
how to optimize the country’s position 
and opportunities in fields such as Open 
Access and now eScience as well.”

ELEVEN PRIORITIES
Early this year, Engelen and Lundqvist 
appointed Prof. Dr. Jacob de Vlieg as 
director of the eScience Center. He and 
his team have identified eleven research 
fields where they specifically aim to boost 
the development of eScience. “That 
will be easier in some disciplines than 
in others,” says Lundqvist. “It’s not every 
domain that can immediately become a 
leader. Dutch astronomers got involved 
in eScience right away, but things are still 
developing in the eHumanities.”

The Center’s eScience Integrators and 
eScience engineers will take eScience 
to the researchers. The engineers are 
scientists with an advanced knowledge 
of ICT who will develop and implement 
the new technologies and concepts. 
They will help other scientists and 

scholars to utilize them and to interpret 
the data that is generated. The 
Integrators are top researchers who are 
familiar with the possibilities opened 
up by eScience. They will set up new 
eScience projects and partnerships 
within the eleven priority areas. “That 
also applies to the connection between 
basic research and more applied types 
of scientific endeavor. In the United 
States, for example, eScience is being 
used to aid the transition from innovative 
applications to practical models that 
can be used by smart SME’s. We can 
definitely learn from that approach,” says 
Lundqvist.

THE NETHERLANDS  
SETS AN EXAMPLE
Engelen explains that the Netherlands is 
currently the world leader in eScience, 
and SURF and NWO find it essential to 
maintain and increase that lead. They see 
it as a shared responsibility. “We are the 
leader thanks to the way knowledge and 
technology are so highly developed in 
this country,” says Lundqvist. “Moreover, 
we don’t form a ‘threat’ to the other big 
systems or countries, but we are still big 
enough to really play an important role, 
even for them.”

“In other countries,” he goes on, “the 
development of eScience is primarily 
‘tech’-driven. In the Netherlands it’s 
different: we tackle things from a 
science-driven perspective. The idea 
is to give researchers optimal facilities 
for dealing with the necessary ICT and 
data. That approach is now attracting 
attention internationally, for example in 
Scandinavia, where they are extremely 
interested. Interest in Asia is lagging 
somewhat behind.

That’s because although science is 
flourishing in Asia, they don’t have the 
capacity to connect up infrastructures, 
content, and a solid tradition of scientific 
collaboration. In Asia, the tendency is 
still to go for ‘really big’, ‘most powerful’, 
etc. when it comes to equipment and 
institutions. But we believe it’s also 
important to ask yourself what you can 
do with that size or power in a much 
broader context. That’s where eScience 
comes in,” explains Lundqvist.

SAVING MONEY THROUGH 
RE-USE
NWO and SURF believe that their 
science-driven approach will allow them 
to explore new modes of collaboration 
through eScience, not only to develop 
new tools but also to re-use existing 
ones more efficiently. That could save 
the Dutch research sector a lot of money. 
“But it will only work if we trust one 
another,” says Engelen. ”If researchers can 
learn from one another and also learn 
how to develop new data utilization and 
other applications, then it will definitely 

boost the ‘re-use’ of tools and successful 
research strategies. The time really does 
seem ripe for that!”

Engelen and Lundqvist believe that 
the biggest opportunities are in the 
life sciences, but they also see major 
opportunities for advances in the 
eHumanities, as shown by the fascinating 
“enhanced publication” about the 
sixteenth century composer Josquin des 
Prez.

“Research on systems biology, for 
example, requires such deep processing 
of data and generates such an incredible 
quantity of data,” says Engelen, “that you 
need really smart methods to make the 
necessary advances in knowledge and 
to exploit opportunities for innovation.” 
A comparable challenge is the way 
the astronomers at LOFAR utilize the 
enormous quantities of data that they 
gain from the depths of space. “All of a 
sudden, one of the most relevant issues 
is what questions to ask. You have to 
match smart research strategies and how 
to use physical data storage capacities. 
That’s a challenge that cuts right across 
the boundaries of the various disciplines.”

KEY ECONOMIC SECTORS 
AND SME’S
NWO and SURF foresee a range of 
significant partners for the eScience 
Center and for future development 
within this area. “There’s already a lot 
of synergy between the themes that 
we’re developing and those of the ‘Key 
Economic Sectors’ (as designated by the 

Ministry of Economic Affairs, Agriculture 
and Innovation) and their standard 
bearers,” says Engelen. “That’s necessary 
too, don’t you think?” he asks – kidding 
Lundqvist, who acts as the “standard 
bearer” for the “high tech” Key Economic 
Sector.

But isn’t there a danger that eScience 
will be viewed as something that 
only concerns scientists in university 
laboratories? “We can’t allow a 
misunderstanding like that to arise,” says 
Engelen. “Look at the United States and 
the way eScience tools are being used 
for innovation in the SME sector. We’ll 
need to develop our relationship with 
universities of applied sciences (‘HBOs’) 
and their knowledge networks, and 
with innovative SME’s. We hope that 
some of the associate professors who 
run the HBO knowledge networks will 
decide that eScience is something they 
can really make use of. And I don’t just 
mean in research for the SME sector 
but in their own educational programs. 
After all, eScience offers so many new 
opportunities.”

SURF and NWO have joined forces to make 
the Netherlands a leader in eScience, a crucial 
innovation in the world of science and research. 
Amandus Lundqvist and Jos Engelen, the 
respective chairmen of the two organizations, 
explain the collaboration that makes the 
Netherlands the pre-eminent eScience country.

THE TIME IS RIPE FOR

INTERVIEW

Ing A.H. (Amandus) Lundqvist

eScience

Prof. Dr. J.J. (Jos) Engelen
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“Nowadays, hardly anyone wins a Nobel 
Prize for themselves alone.” As one of the 
Integrators appointed to put eScience 
on the map in the Netherlands, Barend 
Mons signals a fundamental shift in the 
conception of scientific research.
 
THE THREE E'S OF ESCIENCE
Life Sciences biologist and Integrator 
at the eScience Center Barend Mons 
also subscribes to a broad definition of 
eScience. “Culture is at least as much of 
a factor. The complexity of data calls for a 
fundamentally different way of thinking.”
 
To properly convey this complexity, 
the eScience Center is giving that “e” 
at least three dimensions. “Those are 
eData, eCulture, and eValorization,” 
Mons explains. The first dimension has 
to do with the enormous quantity of 
data generated within all the different 
disciplines. “Simply to process that data, 
you need all the resources that SURF and 
SARA can provide.”
Equally, if not more important, in Mons’ 
view, is bridging gaps between diverse 
cultures. “Anyone taking part in a large 
scientific project these days will never 
be working solely within their own 
discipline, so it’s important to be able to 
understand and respect other disciplines 

besides your own. Scientists have a 
tendency to assume that no domain is as 
complex as their own. That’s a common 
conceit.”
 
And yet people have no choice but 
to work together, sometimes with as 
many as 40 prospective authors at once. 
“Nowadays, hardly anyone wins a Nobel 
Prize for themselves alone. Today’s 
large-scale scientific projects are more 
like a big symphony orchestra. Even if 
everyone is an outstanding player, that in 
itself isn’t enough to make a dream team. 
You need a conductor. And if, on top of 
that, your goal is to perform on the top 
international stages and draw huge big 
crowds, then you’ll also need some big 
name producers to back you.”
 
ESCIENCE EVANGELISM
This brings Mons to the third “e,” for 
“eValorization.” “Scientists are creative 
people, but they’re rarely good CEO’s. 
They’re not equipped to run a company, 
and that means many scientific 
innovations are never carried over into 
society.” But, according to Mons, turning 
innovations into applications is one of 
the cornerstones of the new approach 
to science.
 

“If you’re working on a big scientific 
project for which 18 different people 
have built the software or gathered 
the data, you’ll inevitably be faced 
with the question: Who actually owns 
the research results? If you don’t make 
provisions for this in advance, you can 
have the best idea in the world, and not 
a company that will touch it.”
 
This is where the eScience Center can 
play a vital role, says Mons. “We need 
to preach this new form of science. We 
need to get the next generation on the 
bandwagon – otherwise, we won’t have 
made any progress.” The eScience Center 
offers precisely the capacity and facilities 
to conduct large scale projects in this 
new guise.
 
FROM “READING” TO 
“CONSULTING”
A tangible example of this new way of 
working is the Collaboratorium that SARA 
and the Netherlands eScience Center 
have created together. “It has one space 
that’s been specially designed with a 
large wall of interconnecting flat-screens 
and facilities for videoconferencing. 
This is great for something like fitting 15 
different datasets together. That results 
in what I call ‘Ridiculograms,’ where 

you might need ten or more people 
from various backgrounds in order to 
understand the information.”
 
To explain this complexity, Mons cites 
an example from his own research 
in the project titled “Genome of the 
Netherlands.” “Each researcher knows 
something about a particular gene 
in the dataset. Bring all those ‘brains’ 
together – and all the schemata they’re 
carrying around in their heads – and you 
can shave weeks off a complex research 
project of this kind.
 
Based on this thinking, Mons further 
states that the once standard practice 
of prefacing any study by reading 
everything that has ever been 
published on the subject is an outdated 
approach. “We’re shifting from ‘reading’ 
to ‘consulting.’ When you bring all 
those scientists together through 
videoconferencing or Skype, it really 
amplifies the pace of research.
 
EXPERT FINDER IN LIFE 
SCIENCES
Barend Mons’ big dream for this form of 
collaboration envisions the development 
of a special expert finder for intellectual 
networking in the Life Sciences field. 

“Today, there are at least 1.7 million 
people writing about Life Sciences. We 
need to profile all of them and fit them 
into a wider scheme, so that, down the 
line, we’ll be able to see in one of those 
‘ridiculograms’ exactly whose Skype 
‘logo’ is represented in our cluster of 
‘genomes’ and turn directly to that 
person for advice.”
 
But this dream is still some way off, Mons 
admits. “First, you need to develop the 
techniques, but once you have those 
you’ll also need to change the culture 
among scientists. And that’s a very 
complex process.”
As the eScience Center’s Integrator, 
Mons will continue striving to bring 
about these fundamental changes in 
scientific practice, in this case in the Life 
Sciences. “I am highly motivated. I’m in 
a phase in my career that I don’t need 
to direct all my energies on publication. 
That allows me to focus on the transition 
from Science to eScience.” 
 

BEYOND INDIVIDUAL KNOWLEDGE

“Anyone taking part in 
a large scientific project 
these days will never be 

working solely within 
their own discipline.”

INTERVIEW

Barend Mons, Director 
of the Netherlands 
Bioinformatics Center 
(NBIC), Professor of 
Biosemantics at the 
University of Leiden and 
NLeSC Integrator for 
the Life Sciences gives a 
personal perspective on 
enhanced Science.

eScience

Prof. Dr. Barend Mons
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“The Netherlands is among the best 
countries in the world for astronomy. 
One of the main reasons is that we are 
willing to look beyond borders,” tells De 
Vos. “In the Netherlands, we were one 
of the first to start with radio astronomy. 
In order to do so, large computational 
devices are necessary, so we became one 
of the leading customers at universities.”

A NEW WAY OF THINKING
Marco de Vos is also an Integrator at the 
Netherlands eScience Center (NLeSC), 
representing the field of astronomy. 
Despite having a key role within the 
Integrator team, sharing the trail-blazing 
experiences of his discipline, De Vos also 
recognizes that a great deal can be learnt 
from taking a multidisciplinary view. 
“We thought we could do everything by 
ourselves. The development of the Low 
Frequency Array-radio telescope (LOFAR) 
helped us a lot, since its technology 
forces us to work in a multidisciplinary 
fashion.”

According to De Vos, this stimulated 
a new way of thinking. “In the past 
we worked solely with professionals 
educated at ASTRON, but later we 
started working with high performance 
computation experts who had a very 
specific education in ICT. We also hired 
people with a strong mathematical 
background in the field of algorithms. 
This shift helped us to create new 
possibilities and opportunities.”

At the eScience Center this 
multidisciplinary approach flourishes. 
“It is fantastic. We learn a lot from this 
multidisciplinary focus, although there 
are large differences between different 
disciplines,” says De Vos. “In some fields 
of science it’s about shifting boundaries, 
making new things happen. For us it’s 
more a disruptive process. We have to 
shift, otherwise we get stuck.”

‘NOT INVENTED HERE’-
SYNDROME
As a pioneering discipline in working 
with large amounts of data, astronomy is 
often the first to discover new methods 
that can help other disciplines. “That’s 
what eScience should be about. If you 
solve a problem in astronomy it will 
automatically create applications for 
other fields of science, like for example 
genomics. These cross-overs between 
different disciplines are stimulated at 
NLeSC.”

Despite these and other efforts, Marco de 
Vos still sees a very strong ‘not invented 
here’-syndrome at the level of individual 
disciplines. “In astronomy we suffer from 
this as well. We tend to start over again 
by building specific software, while 
software that is already developed in 
other scientific fields, with some small 
adjustments, would to the job.  

I don’t believe in generic software, local 
optimization is always needed, but we 
have to draw from each other’s work.”

One of the missions of the eScience 
Center is to identify those parts that 
can be generalized at an early stage. 
“At ASTRON we are currently working 
with GPU-clusters to make heavy 
calculations. We make optimizations and 
the knowledge we obtain during these 
calculations can be applied to seismic 
data as well.

eScience engineers have to signal those 
potential cross-overs and think ‘wait 
a second, we know where to get the 
necessary tips and tricks’”, explains De 
Vos. “This is why NLeSC is so important 
to provide a collaborative working 
environment for the eScience engineers 
who can then transfer experiences and 
skills from one project and one discipline 
to other disparate scientific areas”.

BETTER SCIENCE,  
THROUGH SMART ICT
As an eScience Integrator, Marco de Vos 
has to carry out these ‘good practices’ 
in different scientific fields, including his 
own. “Every eScience Integrator has his 
own way of doing that, I think. I stimulate 
people, try to provoke them. Recently 
I shared one of those ideas in a large 
European project. That’s how I try to 
create support for eScience.”

Working with Big-Data and the 
corresponding software demands 
different approaches than fundamental 
science. De Vos is associated with the 
Hanze Institute of Technology as an 
applied researcher. “Working with ‘Big- 
Data’ requires a good mix of researchers 

and applied professionals. If you manage 
to create that kind of mix, there are 
enormous possibilities on the labor 
market that could give the Netherlands a 
huge competitive advantage.”

“At the Hanze University of Applied 
Sciences we are currently working on 
a new Master’s degree. I really want to 
include some eScience concepts in this 
curriculum. It’s not only about measuring, 
you also have to understand what you 
are measuring.” As an astronomer at 
ASTRON, Marco de Vos is well aware of 
that. “We always had the pleasure to be 
pioneers. Now we can demonstrate our 
knowledge in the eScience Center. Better 
science, through smart ICT, that’s what 
it’s all about.” 

To the stars
AND BEYOND WITH eSCIENCE

 
“To boldly go where no one has gone before.” Astronomy has 
always been a discipline for pioneers, also in regard to eScience 
and the use of Big-Data. ASTRON-manager Marco de Vos:  
“We have to pioneer, otherwise we can’t get where we want 
to go.”

INTERVIEW

“We have to pioneer 
otherwise we can’t get 
where we want to go.”

Dr. Marco de Vos
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Working with Big-Data is one of the 
big challenges for science, says Louis 
Vertegaal from the Netherlands 
Organization for Scientific Research 
(NWO). “It’s like sand in a big desert. You 
have to know what to extract and how 
to work with it, in order to achieve new 
ways of science.” In short: all disciplines 
in which working with vast amounts 
and diversity of data is common ground. 
“Especially astronomy is a pioneering 
discipline”, Vertegaal says.

Vertegaal’s story resembles that of 
ASTRON-director Marco de Vos. The 
universe in all its complexity inhibits a 
gigantic amount of scientific data, which 
makes working in a certain discipline 
a very complex task. Vertegaal: “An 
example of this is the development 
of the Square Kilometer Array (SKA) in 
South-Africa and Australia, the new radio 
telescope they are about to install. The 
amount of data traffic which will be 
generated is enormous.”

ORDER IN THE DATA-CHAOS
According to Vertegaal it’s the 
informaticians who are now creating 
order in the data chaos. The Netherlands 
eScience Center is founded to provide 
for interdisciplinary interaction. “I’ve 
known the director of the eScience 
Center, Jacob de Vlieg, for a long time. 
We worked together years ago. What 
they are doing at the eScience Center 
is helping scientists to cooperate with 
businesses on a demand-driven basis.”

One example of such cooperation in the 
field of Big-Data is the DOME project, in 
which both ASTRON and IBM develop 
extremely fast and energy efficient 
computer systems to read, store and 
analyze the data gathered by the LOFAR 
radio telescope in Westerbork (NL). “It is 
encouraging to see the cooperation in 
tackling the Big-Data-challenges here”, 
Vertegaal says. “Especially on the user 
side, where scientists are working with 
these amounts of data.”

WANTED: EXCELLENT 
INFORMATICIANS
“We cover the excellent Big-Data users in 
the Netherlands, so what we now need is 
excellent informaticians who are ready to 
work with that data,” says Vertegaal. The 
eScience Center is crucial in that process.

“When I visited NASA a few years ago, 
they were able to predict the route 
of hurricane Katrina with the help of 
large supercomputers. Nowadays we 
have come much further. If you see 
what’s possible just in the field of jungle 
computing: by connecting different 
types of computers we are now able to 
develop a huge computing potential.
That’s incredible!”

NEW FUNDAMENTAL 
QUESTIONS ARISE
At the same time Vertegaal witnesses 
a shift in the way we are doing science, 
now that the computational power is 
growing and Big-Data is coming up: 
“The new fundamental questions we 
can ask ourselves are so different that a 
new type of science might arise. A digital 
cross section of philosophical books and 
writings enables us to ask totally different 
questions. It’s hard to predict where 
this will lead, but I am certain that it will 
be possible to edit data. That one can 
manage things one could not have been 
doing before. Undoubtedly, this will raise 
new questions we never would have 
thought of earlier.” 

INTERVIEW

Big-Data
Louis Vertegaal, director at 
NWO, responsible for the 
disciplines of astronomy, 
chemistry, computer science 
and mathematics speaks 
about the growing challenge 
of Big-Data and eScience.

A DESERT OF INFORMATION

Dr. Louis Vertegaal

“It’s like sand in a big desert. 
You have to know what to 
extract and how to work with 
it, in order to achieve new ways 
of science.”

Netherlands eScience Center18
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Without supercomputers the integration 
of these models for oceanic, atmospheric 
and sea ice developments would not 
have been possible. At the Netherlands 
eScience Center (NLeSC) Frank Seinstra 
works with scientists from around the 
country to identify and exploit even 
more applications of high performance 
distributed computing.

“In 2007 my team and I were already 
researching high performance 
distributed computing. Back then I was 
really intrigued to find out how we could 
facilitate the use of supercomputers to 
drive scientific breakthroughs. It was not 
only fundamental research but also the 
application was at least as interesting. 
We had already decided to focus on 
the impact computers could have on 
science, rather than purely the computer 
science itself. This emphasis is at the 
heart of what we are now doing at 
NLeSC. ”

Together with his team, Seinstra 
managed to earn grants for their plans. 
“We were awarded M€2,5 for research 
and the application of our results. 
With this we could set up an intensive 
cooperation with climate researchers, 
astronomers as well as multi-media 
analysts.”

EVOLUTION OF STAR CLUSTERS 
OVER TIME
eScientists with broad cross-disciplinary 
interests and desire to deliver a new type 
of scientific output often find university 
careers hard to sustain. Seinstra explains, 
“there were lots of great opportunities 
to continue my work in the traditional 
university environment, but none of 
them would allow me to fully focus 
on delivering new software solutions, 
scientific algorithms and workflows that 

I had come to realize would underpin 
scientific breakthroughs in the coming 
years. Delivering peer-reviewed articles 
was not enough for me. I wanted to also 
use my scientific and technological skills 
to drive scientific discovery in whatever 
form that took.”

The Netherlands eScience Center 
offered a solution, allowing Seinstra and 
a number of key colleagues to join this 
new initiative by SURF and NWO. This 
way they could continue their existing 
collaborations with climate researchers 
and astronomers as well as initiate 
new partnerships with chemists, plant 
biologists and scientists from numerous 
other disciplines.

“The Netherlands eScience Center is 
still a very young organization, but 
you can already see the first results of 
our generalist vision. For instance, we 
cooperate with Leiden University on 
the simulation of events in the universe 
where we look at the evolution of star 
clusters over time. Those simulations 
consist of coupled models. All physical 
aspects are being modeled separately 
and coupled afterwards.”

“Frankly, enough climate research is 
being conducted in the same way. We 
have separate models for the ocean, 
atmosphere and sea ice. Our work is 
focused on bringing these models 
together in a way which transcends 
the domain. That’s a development we 
are witnessing more and more at the 
Netherlands eScience Center.”

CREATING MUTUAL 
COMMITMENT
Seinstra, working fulltime as a Senior 
eScience Engineer, devotes part of 
his time to the eScience Center and 

INTERVIEW

paradigm
THE NEW SCIENTIFIC

part to his project partners. “On the 
one hand we focus on generalization 
and application in multiple domains; 
on the other hand we create mutual 
commitment by focusing on our project 
partners. In my opinion that combination 
is the true value of the eScience Center.”

Altough Seinstra studied fundamental 
IT science at the VU University in 
Amsterdam, he is now more concerned 
with practical applications. One of the 
reasons for this switch is that many 
businesses are in need of solutions 
around Big-Data. “This is illustrated by 
our latest call for new projects around 
data science. The possibilities for funding 
are more and more focused on deriving 
additional value from public-private 
partnerships.”

“In my opinion the development in 
this area has to be two-way. It is very 
important to remain concerned with 
fundamental questions in each domain, 
but we also need to look at more 
practical issues. If you aspire a Top 
5 position, IT specialists should look 
beyond the theory.”

The Netherlands eScience Center is very 
important in that ambition. “What we 
really need is a change in mindset. To 
bridge the gap between science and 
industry on the one hand, and advanced 
computational infrastructure on the 
other, we need a lot of expertise. And 
a lot of well educated people. We are 
not there yet as this change in mindset 
has to gain ground in universities, but in 
my opinion, the Netherlands eScience 
Center offers a great possibility to bring 
the right expertise and the right people 
together. That is a great step forward.” 

Supercomputers facilitate a new paradigm in science, 
changing the way researchers approach their task.  
Our rapidly improving understanding of climate research 
for example, has been enabled by scientists finding new 
ways to integrate scientific models.

“Our work is focused on bringing 
these models together in a way 
which transcends the domain.”

Dr. Frank J. Seinstra
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The Netherlands eScience Center has an annual budget of M€6 and collaborates with 
scientific research groups from both academia and industry to conduct funded projects, 
balancing short-term eScience results and the development of a longer-term eScience 
strategy. The Center focuses on multi-disciplinary research collaboration and the clever 
and innovative combination of eScience methods that can be used in the hard sciences, 
the humanities, and the social sciences. We aim to achieve cross-fertilization between 
disciplines and between science/scholarship and ICT, and to become a coherent long-
term, cost-effective eScience environment for sciences and humanities.

Each project, resulting from a variety of different funding calls, is supported to the value 
of K€500 and include the deployment of an eScience engineer. Project proposals are 
prioritized by NLeSC’s scientific advisory committee and finally sanctioned by NLeSC’s 
board of directors.

The projects involve mainly multidisciplinary, data-intensive research and concern the 
development of new and innovative eScience methodologies, techniques, and tools. The 
tools should have potential for broad application/deployment and align with the key 
NLeSC scientific themes.

Netherlands eScience Center

Full Projects
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Full Projects
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The most advanced modes of large 
radio/mm telescopes like ALMA 
and LOFAR require structural 
collaboration between astronomers 
and eScience experts. Our Astronomy 
project addresses the issues related 
to the huge size of the datasets 
produced by the World’s largest 
radio telescopes. Areas of potential 
optimization include interoperability 
between existing packages, advanced 
processing platforms, distributed user 
support, extremely large databases, 
and streaming processing pipelines.

Pulsars are rapidly rotating neutron 
stars whose signal is received on earth 
periodically. Their big mass and precise 
period can be used to probe space and 
gravitation. The discovery of the first 
binary pulsar by Hulse and Taylor in 
1973 has been so important for verifying 
general relativity and gravitation that 
they won the 1993 Nobel Prize for 
physics.

Finding new pulsars is difficult: it involves 
a brute-force search over many parameter 
combinations, because we do not know 
the position, distance and period of the 
pulsars. Searching for pulsars is a Big-Data 
problem: typical observations produce 
hundreds of terabytes, and petabytes of 

intermediate results are produced and 
analyzed. Moreover, the pulsar signal is 
faint and can be completely covered by 
Radio Frequency Interference (RFI), which 
has to be analyzed and removed from 
the signal.

In the eAstronomy project, we are greatly 
speeding up the search for new pulsars 
by using Graphics Processing Units 
(GPU’s) for the complex computations. 
We are developing a complete real-time 
pulsar searching pipeline using a GPU 
cluster, and are testing it with two Dutch 
radio telescopes, LOFAR and Apertif. 
LOFAR currently is the largest radio 
telescope in the world. The results of 
this work will be extremely important 
in developing hardware and software 
for what will be the most powerful 
radio telescope ever built, the Square 
Kilometer Array (SKA). The SKA will 
be three to four orders of magnitude 
larger than LOFAR; requiring exascale 
computing and networking, and the 
tools developed in this project to run 
efficiently.

In the project we explore a new 
development model for astronomical 
processing software where expertise 
from a variety of disciplines is 
combined, including mathematics for 

the foundations of new algorithms 
and computer science to optimize for 
high-performance platforms. Optimized 
software and demonstrators will be 
developed that can be re-used in a 
variety of contexts, not just for radio/
mm-astronomy, but also in other areas 
where large data streams are combined.

Co-financing for this work is obtained 
through the recently approved Hilado 
project, a Joint Research Activity in the 
EC FP7 Integrating Activity RadioNet-3. 
Hilado is led by ASTRON; JIVE is a major 
partner.

The consortium behind this project, 
including NLeSC eScience Engineer Dr. 
Rob V. Nieuwpoort, continue to build 
on this and other initiatives, including 
gaining additional funding from other 
sources to build a dedicated 500-TFLOPS 
GPU cluster for transient searching, 
pulsar timing, and wide-field VLBI.

 
eScience Engineer
Dr. Rob V. van Nieuwpoort
Project Leader
Dr. Marco de Vos, 
Managing Director ASTRON
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The goal of the eSALSA project is to 
increase our understanding of the 
regional effects caused by changes in 
the Atlantic Meridional Overturning 
Circulation (AMOC) by utilizing 
an eddy-resolving ocean model, 
the Parallel Ocean Model (POP), to 
determine sea level changes with an 
unprecedented level of detail (10 km 
resolution).

There is still much uncertainty about the 
effects of climate change on the AMOC, 
which includes the Gulf Stream that 
originates at the tip of Florida. As a result 
of this AMOC, the climate in Western 
Europe is significantly warmer than 
can be expected from its geographic 
location.

The AMOC is sensitive to freshwater 
input into the North Atlantic, for example 
due to melting of the Greenland Ice 
Sheet. Any changes in the AMOC will 
affect surface temperatures over Western 
Europe and cause regional changes in 
the Atlantic sea level. Estimates show 
that a rapid decrease of the AMOC will 
lead to an additional sea level rise of 
about 50 cm in the northern part of the 
North Atlantic.

With a team of experts from ocean 
modeling and distributed computing 
we are tackling the problem of 
determining projections of future sea 
level changes due to changes in the 
North Atlantic ocean circulation. The 
technical challenge is to integrate the 
ocean model under an ensemble of 
atmospheric forcing conditions for about 
100 years such that also the uncertainties 
and extremes in sea-level changes can 
be determined.

To be able to perform the computations 
within the duration of the project it is 
essential to use advanced distributed 
computing techniques and state-of-
the art accelerators such as GPU’s. 
For efficient analysis of the hundreds 
of terabytes of output data we are 
developing new visualization techniques 
and remote collaboration tools. This 
allows leading climate researchers 
worldwide to discuss simulation results 
as soon as they become available.

eScience Engineer
Dr. Jason Maassen
Project Leader
Prof. Henk Dijkstra, 
Utrecht University

eSALSA - Predicting Local Sea-Level Changes

Understanding the effects
of Climate Change
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climate simulations
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Neuroscientists analyze neuro- 
imaging data to find biomarkers that 
predict who is at risk for developing 
an illness. The larger the sample size, 
the better the predictive value of the 
biomarker, which can be achieved 
by combining datasets obtained 
by different medical centers. This 
requires an eScience infrastructure for 
standardized image analysis, and the 
exchange of imaging data, meta-data 
and analysis results.

The aim of the Biomarker Boosting 
project is to build a reusable platform 
for sharing patient (subject) imaging 
data among hospitals to run a common 
analysis pipeline. This considerably 
increases the number of datasets 
available for analysis, and therefore 
greatly improves the statistical value of 
the results.

The multidisciplinary team is developing 
tools and services for cooperative 
research in finding better biomarkers and 
demonstrates its potential by applying 
it to four different cohorts collected 
to study dementia and mild cognitive 
impairment (MCI). For this purpose, 
a common catalogue (meta-data in 
which definitions of database objects 
are stored) is designed to allow for data 

exchange using web services, together 
with a template data sharing agreement 
to allow access to researcher-initiated 
consortia. The second focus is to 
implement a standardized image analysis 
pipeline to calculate biomarker features.

The product of the analysis pipeline 
is a set of low-dimensional properties 
derived from the high-dimensional 
images. These properties are called 
biomarkers, with ‘volume of the 
hippocampi’ as an example. The 
improved statistical power is called 
boosting, hence the title ‘biomarker 
boosting’.

This project will demonstrate progress 
in clinical neuroscience through the use 
of eScience by developing technologies 
to a) merge highly heterogeneous, 
distributed data collections, b) allow 
for secured and regulated access to the 
data and its derivatives, c) establish a 
framework for biomarker extraction.

eScience Engineer
Dr. Elena Ranguelova
Project Leader
Prof. Dr. Paul Tiesinga,  
Radboud University

Biomarker boosting through eScience infrastructure
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Metabolomics, the technology to 
comprehensively measure (changes 
in) the metabolites in a biological 
sample, has great potential to 
impact on our understanding of 
biological systems and processes at 
a chemical level. Full exploitation 
of metabolomics data is currently 
limited by the complexity of the 
datasets generated within current 
platforms which are difficult to 
manage by human experts alone. 
eScience technology is therefore 
required to play a crucial role in 
mining and interpreting complex 
metabolomics data.

In this project we are developing a 
computational workflow to improve and 
accelerate metabolite identification and 
biochemical pathway reconstruction 
in metabolomics studies. A key step 
in the workflow is generating an in 
silico metabolite network on the basis 
of empirically derived reaction rules 
that delivers candidate structures for 
unknown metabolites in a metabolomics 
experiment.  
This will allow more systematic and 
automated structure elucidation on 
the basis of the bioanalytical data (e.g. 
LC-MS) and at the same time provide 
hypotheses for the biochemical 

pathways leading towards the newly 
identified metabolites.

Measurement of the metabolites in a 
biological sample results in a snapshot 
of the physiology of the cell. Integration 
of metabolomics data with other –omics 
data will present insight in the machinery 
which is present in cells and how these 
are used to metabolize compounds, and 
will therefore provide a more complete 
picture of the functioning of organisms.

Due to the chemical diversity of 
metabolites, automation and throughput 
of the identification process is currently 
less advanced in metabolomics than 
in proteomics and transcriptomics. 
Development of a computational 
workflow to improve and accelarate 
metabolite identification and 
biochemical pathway reconstruction is 
required for metabolomics to increase its 
impact in systems biology.

Currently, the developed technology 
allows uploading mass spectral data and 
retrieval of candidate molecules from 
several public sources. The candidate 
molecules for each measured mass are 
presented and ranked by probability 
of being the measured compound by 
matching calculation against measured 

fragmentation patterns. This allows 
metabolomics experts to focus on the 
most relevant candidates and obtain a 
quick indication of the fragmentation 
pathways that occur. To extend the 
technology to the identification of 
unknown metabolites not yet present 
in chemical databases, reaction rules 
are applied to complement the libraries 
of candidate molecules with potential 
metabolic products.

Successful implementation of this 
new concept will be accomplished by 
means of a flexible data infrastructure, 
efficient and parallelized computational 
algorithms and visualization of complex 
data. The result will be a practical toolbox 
that will be integrated with existing 
workflows for metabolomics data 
analysis.

eScience Engineer
Stefan Verhoeven
Project Leader
Dr. Lars Ridder,
Wageningen University

Chemical informatics for metabolite identification and biochemical network reconstruction

Deeper understanding of living systems
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Ecology is evolving into a data and 
computationally intensive science 
with the amount of (heterogeneous) 
data included for analysis increasing 
rapidly with time because of 1) 
worldwide exchange of data through 
the Internet, 2) the use of sensors 
that produce massive amounts 
of data (remote sensing or sensor 
networks), and 3) the incorporation 
of the environmental data (often 
spatiotemporal gridded data).

Traditionally, ecologists are not trained 
in coping with the massive amounts 
of data that result from data sharing, 
sensor networks and the incorporation 
of environmental data into ecological 
research. Generally, the methodologies 
ecologists use for management, 
visualization, exploration, analysis of 
data are often not suited to cope with 
large datasets. The challenge of the 
e-Ecology project is to bridge the gap 
between the worlds of ecology and 
technology. Virtual Labs (VL’s) will help to 
bridge this gap as they support scientific 
(multidisciplinary) collaboration by 
facilitating data access, data integrity and 
quality control, data post-processing, 
data storage and backup, data 
merging, data sharing, interactive data 
visualization, and data analysis.

Most efforts have gone into the Bird 
Movement Modeling VL (www.UvA-BiTS.nl) 
which has a growing international 
user community. Users are mainly 
field biologists who use the VL to track 
individual birds. A GPS-tracker is attached 
to a bird and is used to record the GPS 
coordinates and 3D accelerometer 
values of the bird over time. In the VL, the 
track data can then be combined with 
landscape data, weather and tidal data 
to gain new insights into the influence of 
the environment on the bird’s behavior.

There are plans to use the experience 
with UvA-BiTS to build 2-3 other VL’s:

n A VL-EcoGrid which builds on the 
 existing Dutch National Database for 
 Flora and Fauna (NDFF).

n A VL-ENRAM (European Network for 
 Radar surveillance of Animal Migration) 
 for a multidisciplinary network of radar-
 biology researchers.

n A VL-Wadden for research on the 
 Wadden Sea where data types vary 
 from visual observations to video data 
 for automated classification.

 

eScience Engineer
Dr. Susan E. Branchett
Project Leader
Prof. Dr. Ir. Willem Bouten, 
University of Amsterdam
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The Biography Portal of the 
Netherlands links a wide variety of 
Dutch online reference works and 
datasets, written in different times 
and from different perspectives, 
through a limited number of 
metadata. This project will build a 
semantic layer on top of the current 
Biography portal in order to enrich 
our sources and analytical tools for 
history writing.

This project aims to enhance the 
potential for historical research on the 
portal’s ‘virtual community’ of the more 
than 100,000 Dutch people mentioned 
in the various linked databases by 
transforming the available data into 
a semantic knowledge base and 
through the creation of a demonstrator. 
BiographyNed is a multidisciplinary 
project that combines expertise from 
historians, computer science and 
computational linguistics. This requires 
the tackling of many problems at 
the intersection of history writing, 
computational linguistics and linked data 
research related to various types of event 
extraction and network analysis.

The lead questions for the design of 
a semantic demonstrator are: which 
relations can be revealed between 

people and events, geographical 
movements and networks between 
people? What do they tell historians 
about the formation of Dutch society 
and the ‘boundaries of the Netherlands’?

The current search engine lacks the 
analytic tools to show interconnections, 
trends, geographical maps, time lines, 
etc. This project aims to strengthen the 
value of the portal and comparable 
biographical datasets for historical 
research by improving the search 
options and the presentation of its 
outcomes, starting from the Simple 
Event Model. The demonstrator will 
add a semantic layer on to the current 
Biography Portal. This layer can also 
include information from external 
resources, such as museum objects 
or Wikipedia. Ultimately, the project 
may help to reveal unknown relations 
between people and events by linking 
data that has mainly been studied in 
isolation so far. The pilot will focus on a 
qualitative selection of links, relevant to 
the National Portrait Gallery, currently 
being developed by the Rijksmuseum 
and is committed to make these tools 
available to the eHumanities community 
at large.

eScience Engineer
Dr. Milena Ivanova
Project Leader
Prof. Dr. Guus Schreiber, 
Free University

BiographyNed: Extracting relations between people and events

Unlocking our Hidden History
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a semantic knowledge base by extracting 
relations between people and historic events 
in the Biography Portal
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The Dutch have a historical expertise 
and interest in water management, 
and in the eWaterCycle project. 
Researchers from the Technical 
University of Delft, Utrecht University, 
and NLeSC are cooperating to build 
a high-resolution, realistic model of 
the World’s supply of fresh water. 
Using this model, it will not only 
be possible to build a flood early 
warning system, but also predict the 
effect of unsustainable water supply 
usage, provide support to local 
governments in making decisions 
on water protection measures, and 
provide other information vital to the 
World’s population.

With climate change, growing 
population and increasing pressures on 
land usage, water management is quickly 
becoming one of the major problems 
of the world. Increased urbanisation of 
delta areas particularly is making more 
and more people vulnerable to flooding.

The development of a high resolution 
global hydrological model has recently 
been put forward as Grand Challenge 
for the hydrological community. So far, 
the hydrological community has not 
yet made full use of the possibilities 
that recent trends in the availability of 

computational power offer. Current 
global models just lack the resolution 
required to make accurate predictions 
and adequately support decision making.

Even more challenging than the 
refinement of the grid will be the 
assimilation of the massive amounts 
of available satellite data. In order to 
ensure proper parameterization of such a 
model, massive assimilation of remotely 
sensed data is needed. All of this data 
needs to be incorporated into a very 
high resolution simulation, resulting in 
a model which can only be run on large 
supercomputers. In this project, we aim 
to exploit high performance computing 
infrastructure to run these simulations 
on, allowing the team to turn data into 
decisions. Updating a global hydrological 
model with earth observations will be 
a major computational challenge that 
demands close cooperation between ICT 
and hydrology. Ultimately, these models 
will help in making the world a safer 
place, saving both lives and money.

eScience Engineer
Dr. Niels Drost
Project Leader
Prof. Nick van de Giesen, 
TU Delft
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Translational research aims to 
accelerate the translation of 
scientific discoveries into practical 
healthcare solutions. Across all 
major disease domains subject to 
translational research the research 
projects all share the same basic 
design, i.e. correlating the variation 
in disease outcome between 
patients to variations in underlying 
biology as observed in the research 
laboratory. The ultimate aim is to 
develop diagnostics and treatments 
targeted at the individual patient. 
The phenomenal size of the datasets 
produced in translational research 
programs and their distribution 
over different research laboratories 
and clinics require an informatics 
infrastructure that allows for a 
seamless integration and exchange 
of large amounts of data as well as for 
complex data analysis.

The CTMM (Center for Translational 
Molecular Medicine) is a Netherlands-
based public-private partnership 
dedicated to the development of 
technologies in molecular medicine that 
enable early diagnosis and personalized 
treatment. CTMM projects work mostly 
in the areas of cancer and cardiovascular 
research, but also include work on 
Alzheimer’s, sepsis and rheumatoid 
arthritis.

The CTMM Translational Research IT 
(TraIT) project was initiated to develop 
a sustainable IT infrastructure for the 
Netherlands that facilitates the collection, 
storage, analysis, archiving and securing 
of the data generated in the CTMM’s 
operational research projects. Sharing 
translational research data allows 
researchers in dispersed research centers 
to combine and jointly analyze their 
data, and to develop more personalized 
healthcare in disease areas such as 
cancer and cardiovascular research.

TraIT is focused on the data collection 
and management of clinical data, 
imaging data, bio banking and 
genomics/proteomics data and on the 
seamless data integration & analysis 
across these four areas. TraIT addresses 
these challenges by establishing an IT 

infrastructure that facilitates translational 
research logistics, data management, 
data integration, and data analysis at a 
national level, and by being the Dutch 
hub in international networks.  
The project aims to adopt and 
adapt existing point solutions rather 
than embarking on major software 
development projects. A shared IT 
infrastructure enables secure and 
sustainable access to research results 
and appropriate software tools to 
collect, manage, integrate and analyze 
these results. Professional training & 
support are available to enable medical 
researchers to use the software tools and 
work with the data efficiently.

eScience Engineer
Dr. Susan E. Branchett
Project Leader
Dr. Jan-Willem Boiten, 
Center for Translational Molecular 
Medicine
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Scientific publications contain 
a wealth of unexplored and 
unstructured data. Mining and cross-
linking this information with other 
sources can provide valuable insight 
in the physiology of organisms, 
explain experimental data or lead to 
new hypotheses.

The technological developments in 
life science research have led to a vast 
increase in data that are available in 
public and proprietary databases. In 
order to efficiently capitalize on these 
data, dedicated vocabularies and 
algorithms are necessary for annotating, 
searching, filtering and integrating 
data from various sources. Although 
a number of generic knowledge 
discovery, knowledge management 
(KDKM) and text mining (TM) tools exist, 
their application in life science areas, 
in particular food research, is limited. 
One reason is the absence of structured 
vocabularies that are of interest to 
specific applications in food research.

In this research project, we are 
developing structured vocabularies 
covering the food domain. These 
vocabularies will be incorporated in 
existing KDKM and TM tools to link 
potentially related research findings. 
Using these vocabularies we aim to 
generate insight in the function of 
bacteria, organisms involved in food 
processing etc. Furthermore, we aim 
to identify hidden relations which may 
lead to a better understanding of how 
processes work or may lead to improved 
products. These relations can be used 
to generate hypotheses addressing 
important areas in food research.

The ontologies and related (web) 
services will be evaluated in two ways. 
Firstly, the ontology and associated 
services will be validated by measuring 
the quality of semi-automatic 
annotations and by demonstrating 
improved integration of food research 
data. Secondly, the hypotheses 
generated with the above computational 
methods will be validated in experiments 
in which the effects of probiotics 
and neutraceuticals are measured in 
in-vitro and in-vivo models for health. 
Visualizations of terms often co-occurring 
with bacteria do already summarize the 
main applications of those bacteria by 

a single mouse click. By the introduction 
of the food concepts we will be able 
to tag those terms which will enrich 
the set of terms with useful concepts 
which enables discovery of new relations 
between bacteria and concepts.

eScience Engineer
Dr. Marijn Sanders
Project Leader
Dr. Wynand Alkema, 
Radboud University Nijmegen and NIZO

Creation of food specific ontologies for food focused text mining
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Genomics-based technologies in life 
sciences offer many opportunities for 
academic and industrial innovation 
in the green life-sciences domain, 
which will lead to completely new 
approaches and challenges in 
plant research and breeding. This 
project addresses challenges in 
data handling, high-performance 
computing and data management 
which demand adequate eScience 
environments for the retrieval, 
analysis, manipulation and use of 
data.

Genomics-based technologies in life 
sciences are revolutionizing academic 
and industrial innovation in the agro-
food/green life-sciences domain. Our 
understanding of the genetic basis 
of important plant traits is radically 
changing and will lead to completely 
new approaches in plant research 
and breeding. This will enable a more 
efficient and less trial-and-error based 
exploitation and protection of these 
plant traits in a classical - i.e. non-
genetically modified - plant breeding 
context. These new technologies 
create challenges in data production 
but foremost in data handling, 
high-performance computing, data 
management, standardization, statistics, 

design for experimentation, visualization, 
and multidisciplinary collaboration.

This project will build upon an existing 
public-private project Virtual Lab for 
Plant breeding, and is a combined NLeSC 
and Technology Top Institute Green 
Genetics (TTI-GG) project involving 
important parties relevant for the Dutch 
Green Genetics community.

To effectively utilize these technologies 
in plant science and plant breeding, 
adequate eScience environments for 
storage, retrieval, security, analysis, 
manipulation and use of data are 
needed. Although most issues have a 
large technical component, there are 
profound conceptual, methodological 
and even social components to consider.

These challenges can hardly be met by 
any individual company or organization, 
hence in 2009 a pre-competitive 
initiative, the Virtual lab for Plant 
Breeding (VLPB) was initiated. Starting 
with 4 companies and 3 academic 
institutes, now over 15 organizations and 
companies are participating.

VLPB tackles eScience challenges in the 
green life sciences across several key 
areas: proper design for experimentation, 

good bioinformatics methodology, 
functional problem-solving 
environments, reliable e-infrastructure 
and adequate e-bioscience support. In 
addition to this, much attention is paid to 
support the VLPB community and secure 
its continuity.

eScience Engineer
Drs. Han Rauwerda
Project Leader
Dr. Bernard de Geus, 
Director TTI Green Genetics

The Virtual Laboratory for Plant Breeding
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In addition to the major projects, NLeSC sponsors smaller eScience initiatives, referred 
to as “Path Finding” projects, which are intended to provide NLeSC with the opportunity 
to rapidly meet short-term scientific challenges, address immediate technological goals 
or investigate the potential to initiate full projects. Each project receives K€50 funding or 
FTE0.5 eScience engineer support.

Path Finding projects should deliver one of the following:
n Develop a generic eScience solution, from initiation to roll-out, with potential utility 
 in a number of areas
n Demonstrate the scientific or technological viability of a novel and challenging 
 eScience approach with the intention to use this proof-of-concept to support a full 
 project proposal
n Provide previously unforeseen eScience support to existing NWO or KNAW projects 
 with the expectation that this input will significantly improve the scientific output of 
 the project and provide publication opportunities
n The project results should contribute to the eScience Technology Platform

NLeSC and its partners have initiated three Path Finding projects, and based on the 
success of these activities, we plan to launch several more in 2013.

Path Finding
projects
Path Finding
projects
Path Finding
projects
Path Finding

Netherlands eScience Center44
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The early evolution of star clusters 
is one aspect of the formation 
of our Universe which is not yet 
completely understood. Using the 
AMUSE Astrophysical environment, a 
simulation can be made that mimics 
the exact circumstances of such a 
cluster. We simulate gravity, as well as 
stellar evolution, and hydrodynamics 
of the gas surrounding the new 
stars. This simulation leads to new 
understandings of the processes 
involved, and their effects on the 
current state of our universe.

The above is only one example of 
the possibilities of the Astrophysical 
Multipurpose Software Environment, 
or AMUSE. AMUSE provides a software 
framework for large scale simulations of 
astrophysical systems, in which existing 
codes for gravitational dynamics, stellar 
evolution, hydrodynamics and radiative 
transfer can be easily coupled.

Based on the work done in the Ibis 
project at the VU University Amsterdam, 
we are building a robust, stable system 
to run these large scale simulations on 
a possibly distributed set of resources, 
including supercomputers. This will allow 
astrophysicists from around the world to 
scale up their simulations, increasing our 
understanding of the universe.

AMUSE is part of a larger goal to facilitate 
analysis of complex problems that can 
be simulated by combining multiple 
distinct models of physical (or other 
real-world) phenomena. Examples of 
such problems abound, including in 
climate research, water management, 
computational fluid dynamics, and 
airflow analysis. Generalization of the 
capabilities of AMUSE to such further 
research domains would be a prime 
example of accelerated eScience and 
domain cross-fertilization.

eScience Engineer
Dr. Niels Drost
Project Leader
Prof. Dr. Simon Portegies Zwart, 
University Leiden
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Insight into the Origin of the Universe

The Evolution of Embedded Star Clusters
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Simulation of an early star cluster, 
surrounded by the gas from which it was formed.
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There is a growing interest 
from companies, governments 
and universities in the daily 
communication that takes place on 
online social media such as blogs, 
Facebook, and Twitter. Linguists and 
researchers in communication studies 
can use this data to study language 
variation and change. Companies 
may track the reputation of a product 
after its introduction. Journalists may 
follow the spread of news messages 
and spot initial local reports of 
incidents. Police may monitor Twitter 
for suspicious behavior. However, the 
amount of social media data is large 
and obtaining specific parts that are 
interesting for a certain purpose, is 
not easy.

This Path Finding project aims at 
developing a centralized service for 
gathering, storing, and analyzing 
Twitter messages and making available 
derived information to a consortium of 
researchers in communication studies 
and language technology throughout 
the Netherlands. The service will be 
based on an existing system set up 
at the ISLA (UvA) and the RUG with 
infrastructure from SURFsara. The 
Twitter API, providing free access 
to approximately 1% of all tweets 
worldwide, is constantly harvested and 
the resulting data stored. Interfaces to 
this data provide users with a number 
of analysis tools that can be run on all 
content and metadata.

eScience Engineer
Dr. Erik Tjong Kim Sang
Project Leader
Prof. Dr. Antal van den Bosch, 
Centre for Language Studies,
Radboud University Nijmegen
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A deeper understanding of society

Analysis of Social Media Messages: the Case of Twitter

Occurrence of word ‘Carnaval’ in tweets. 
Carnaval is an event celebrated primarily in 
the Southern provinces of The Netherlands.
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In parallel with the advancements 
of computing and information 
technologies and growing data 
availability, concept driven computer 
simulation models are becoming 
ever more complex. Models include 
increasing numbers of parameters 
as they contain lengthier chains of 
cause-and-effect relations and as 
requirements with respect to spatial 
and temporal resolution expand. 
As model parameters represent 
lumped system properties that can 
often not be measured at the scale 
of interest, model calibration (a 
subset of inverse modeling) is the 
only solution to parameterizing 
these models. It has been shown that 
Bayesian inverse modeling has much 
broader application possibilities than 
model calibration alone. Although 
the inverse modeling methodology 
is gaining interest, it is not yet widely 
used in all domains of science because 
it is data and compute intensive. 
It is envisioned that an interactive 
framework for inverse modeling will 
contribute to the acceptance of the 
approach.

To lower the barrier for potential users of 
the methodology, eSiBayes aims at the 
design, development, implementation 
and testing of a user friendly interactive 
framework for inverse modeling based 
on Bayesian statistics.

eScience Engineer
Jurriaan H. Spaaks
Project Leader
Prof. Dr. Ir. Willem Bouten, 
University of Amsterdam 

JURRIAAN H. SPAAKS PROF. DR. IR. 

WILLEM BOUTEN

PATH FINDING PROJECTS

Techniques to understand complex systems

eSiBayes: eScience infrastructure for Bayesian inverse modeling

enhanced Science 



Whilst the focus of NLeSC is to contribute to scientific breakthroughs using advanced 
computing, rather than on breakthroughs in computing science, there does remain a 
need to develop generic technologies to underpin this work.

In many scientific disciplines, domain expertise alone is no longer sufficient for scientific 
progress. Researchers must also manage ‘Big-Data’, use advanced compute facilities, 
integrate (un)structured data of mixed type and origin, and rapidly share results. NLeSC 
needs to keep track of these developments, contribute to them and communicate 
resulting opportunities within the scientific community. Also NLeSC will continuously 
bridge the gap between the autonomously developing e-infrastructure in all its facets 
and the optimal implementations of software, applications and middleware to profit from 
the technology.

NLeSC is therefore funding two eScience technology development projects, one internal 
and one external, which work together with the aim to scout, adopt, develop, integrate, 
and make available a set of tools that abstract away the complexities of the underlying 
hardware, ranging from storage facilities and supercomputers, to high-resolution 
visualization systems and instruments. Driven by the demands of NLeSC application 
projects, the tools are then combined in complete eScience solutions. NLeSC aims to 
ensure exchange and re-use of best practices, to prevent fragmentation and duplication, 
and to enhance collaboration among very diverse areas of research and development.

Building
Generic eScience 
Technologies

Netherlands eScience Center52

Building
Generic eScience 
Building
Generic eScience 
Building

Technologies
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DR. RENÉ VAN 

SCHAIK

DR. FRANK  

J. SEINSTRA

An important aspect of eScience 
is the development of new 
methods and tools to support 
scientists to enhance the ways 
they conduct research and 
to optimize the route to new 
scientific discovery. The route 
from data to information to 
knowledge and insight can and 
should take optimal advantage 
of modern ICT facilities and 
e-infrastructures, but it requires 
specialist experience. Ideally, 
researchers should be engaged 
with scientific challenges rather 
than with ICT.

The goal of eSTeP is to develop 
tools, interfaces, and libraries 
to deal with and extract 
information from large amounts 
of (distributed) data, requiring 
large computing infrastructures, 
high-speed networks, and 
high-resolution visualization 
equipment. Moreover, in many 
cases data and results, as well 
as compute kernels and full 
scientific workflows, are made 
sharable among multiple 
collaborating parties.

As part of our strategy we 
explicitly avoid 'reinventing the 
wheel' even for domain-specific 
eScience solutions. To this end, 
eSTeP follows a layered and 
modular approach. At the lowest 
layer, system-level libraries are 
developed (or adopted) and 
integrated, following five themes: 
‘data’, ‘computing’, ‘networking’, 
‘visualization’, and ‘other’ (e.g. 

TECHNOLOGY DEVELOPMENT

An important aspect of eScience is the 
development of new methods and 
tools to support scientists to enhance 
the ways they conduct research 
and to optimize the route to new 
scientific discovery. The route from 
data to information to knowledge 
and insight can and should take 
optimal advantage of modern ICT 
facilities and e-infrastructures, but it 
requires specialist experience. Ideally, 
researchers should be engaged with 
scientific challenges rather than with 
ICT.

The goal of eSTeP is to develop tools, 
interfaces, and libraries to deal with 
and extract information from large 
amounts of (distributed) data, requiring 
large computing infrastructures, high-
speed networks, and high-resolution 
visualization equipment. Moreover, in 
many cases data and results, as well 
as compute kernels and full scientific 
workflows, are made sharable among 
multiple collaborating parties.

As part of our strategy we explicitly 
avoid 'reinventing the wheel' even for 
domain-specific eScience solutions. To 
this end, eSTeP follows a layered and 
modular approach. At the lowest layer, 
system-level libraries are developed (or 
adopted) and integrated, following five 
themes: ‘data’, ‘computing’, ‘networking’, 
‘visualization’, and ‘other’ (e.g. 
reproducibility, provenance). The low-
level libraries specifically aim at hiding 
the particular idiosyncrasies of accessing, 
and making optimal use of, the 
underlying hardware and middleware 
infrastructures. The highest layer offers 
generic and domain-specific solutions fit 
for optimized scientific discovery.

Project Leader 
Dr. René van Schaik, NLeSC
Dr. Frank J. Seinstra, NLeSC

eSTePs - eScience Technology Platform

Methods and Tools for Optimized 
Scientific Discovery

enhanced Science 

Netherlands eScience Center
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This project addresses several 
research challenges in computer 
science specifically needed to 
make breakthroughs in data-driven 
research. The project is focused on the 
data explosion problem, which is one 
of the most important challenges in 
almost all areas of science. The sheer 
volume and the distributed nature of 
many datasets lead to complicated 
technical problems around data 
transport and data-processing. The 
data also becomes more complex 
and heterogeneous, especially when 
different datasets are combined from 
various instruments and databases, 
which is typical for system-level 
sciences. In particular, this complexity 
makes it a challenge to extract 
semantically useful information from 
the data.

The parallel and distributed computing 
environments on which applications 
have to run also are changing 
drastically at all levels, from processor 
architectures (multi-cores like GPU’s) to 
networking (hybrid networks, sensor 
networks), storage architectures, and 
middleware (virtualization and Clouds). 
The project divides focus between the 
volume aspect of the data explosion 
(Big-Data) and the complexity aspect 
(heterogeneous data). One postdoc 
works on infrastructure innovation and 
distributed data processing (especially on 
many-cores such as GPU’s) and a second 
focuses on Information management, in 
particular complexity analysis of scientific 
datasets for various disciplines.

eScience Engineer
Dr. Rob V. van Nieuwpoort
Project Leader
Prof. Dr. Henri E. Bal,  
Computer Science,  
Free University Amsterdam

Generic eScience Technology Development Initiative

Tools to exploit the potential
of Big-Data

enhanced Science 

DR. ROB V. VAN 

NIEUWPOORT

PROF. DR. HENRI 

E. BAL

Netherlands eScience Center



eScience is an inherently multidisciplinary pursuit 
concerned with the need to bridge the gap 
between high-powered computing and networking 
on one side and data-intensive science on the other. 
Amongst the most crucial aspects of our eScience 
strategy is the exploitation of shared technologies 
across domains. How can we make use of tools 
developed in one field in other application areas? 
The ability to utilise existing tools to solve new 
scientific problems is at the core of NLeSC and 
our vision for enhanced Science. In this, eScience 
challenges isolationist approaches to research and 
the “not invented here” attitudes that prevent the 
identification of potential synergies and the sharing 
of technologies. NLeSC believes that there remains a 
huge opportunity to apply tools from one discipline 
within another, with the obvious benefits to the 
receiving party, but also ensuring the most value can 
be derived from the work of the donating party and 
expanding its impact in non-obvious directions.

Even technologies developed with very specific 
applications in mind may have the potential to be 
applied within other scientific areas when synergies 
can be identified. eScience has an important role 

to play in introducing scientists to tools from other 
disciplines that they would otherwise be unaware 
of and in helping tailor these solutions for optimal 
application.

With this goal in mind, NLeSC is providing 
funding for new eScience projects that pioneer 
the application of ICT methods developed for 
one scientific discipline within new application 
areas. For example, can we use image analysis 
methods developed by astrophysicists to analyse 
medical imaging data or use computer-assisted 
chemical characterisation approaches from the 
pharmaceutical industry in other fields requiring 
chemical analysis methods? The eSOCCS call is an 
attempt to fund researchers who share this idea 
that their discipline can benefit from the work 
undertaken in other areas.

The eSOCCS proposal received a total of fifty five 
pre-proposals whose primary applicant represent 
thirteen universities/Medical Centers and three 
NWO institutes. The five highest quality proposals 
have been prioritized by NLeSC’s external scientific 
advisory committee and approved for funding by 
our board of directors. Each project, including their 
project leader, is listed below. Each project will 
be funded to approximately half a million euros, 
including the collaboration of an NLeSC eScience 
engineer.

PORTFOLIO & PARTNERSHIPS

Continuing Development 
of NLeSC Project Portfolio

Massive Point Clouds for 
eSciences
Modern geographic data 
acquisition technologies generate 
point clouds with billions (or 
even trillions) of elevation/
depth points. However, the 
main problem with these point 
clouds is that they are simply 
too big (several terabytes) to be 
handled efficiently by common 
ICT infrastructures. Due to the 
lack of (data management, 
dissemination, processing and 
visualization) tools, the data 
are not being used to their full 
potential. Within this project 
several novel and innovative 
eScience techniques will be 
developed.

PROF. DR. P.J.M. VAN OOSTEROM - TUD      

Summer in the City: Forecasting 
and Mapping Human Thermal 
Comfort in Urban Areas
The goal of the current project 
is to develop a novel prototype 
hourly forecasting system for 
human thermal comfort in urban 
areas on street level, which 
can be exploited by weather 
and health agencies for urban 
weather forecasting and heat 
wave warnings.

PROF. DR. A.A.M. HOLTSLAG - WUR 

SIM-CITY: Decision Support 
For Urban Social Economic 
Complexity
SIM-CITY will study and develop 
an agent-based complex network 
system to interactively explore 
socio-economic scenarios 
that can support decision 
makers of large urban areas, 
notably greater Amsterdam (de 
Randstad).

PROF. DR. P.M.A. SLOOT - UVA 

SPuDisc: Searching Public 
Discourse
Building on existing open source 
tooling, the project will follow 
an iterative, task-based approach 
to creating key search, analysis 
and visualization solutions for 
studying public discourses within 
a humanities context.

PROF. DR. M. DE RIJKE - UVA

Visualization of Big-Data
This project will further develop 
and combine systems for 
interactive visualization and 
visual analytics in an eScience 
setting. These will be combined 
with human interaction devices, 
to support the collaborative 
exploration of extremely large 
and distributed datasets.

PROF. DR. E.A. VALENTIJN - RUG
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The Netherlands eScience Center (NLeSC) will fund five 
new projects in early 2013 resulting from the “eScience 
Open Call for Converging Sciences (eSOCCS)” that was 
conducted during 2012.
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PORTFOLIO & PARTNERSHIPS

Project Network
NLeSC operates as a network institute 
with a physical center at the Science 
Park Amsterdam. NLeSC coordinates 
a collaborative scientific program 
including research groups from both 
academia and industry to conduct 
funded projects, balancing short-term 
eScience results and the development 
of a longer-term eScience strategy.

As a network institute the success of NLeSC is 
dependent on close collaboration with excellent 
scientists throughout the Dutch academic 
community. Without the world-leading research 
being conducted across the countries’ universities 
and knowledge institutions, NLeSC would not be 
able to function. It is our goal to add additional 
expertise to the work being conducted in our 
collaborating research groups in a classic 1+1=3 
model.

NLeSC also shares special relationships with both 
of its founding organisations, NWO and SURF, 
particularly SURFsara and SURFnet, and are grateful 
for their support.

LOCATION OF NLESC PROJECT 
COLLABORATIONS 
(AS DEFINED BY AFFILIATION 
OF PROJECT LEADER)

 FULL PROJECTS (BLUE)

PATH FINDING PROJECTS (GREEN)



Netherlands eScience Center

NLeSC’s second call, focussed on converging sciences 
(eSOCCS), was conducted via an open and less 
focussed call process to ensure wider engagement, 
provide support for eScience in unexpected 
domains and as a tool for communicating the role of 
NLeSC in general.

In line with the NLeSC strategy and continuity 
of the existing portfolio, the following granting 
lines will be available for 2013:

1  A joint thematic open call Data Science with 
NWO-EW which is linked to the Roadmap ICT 
Data, data, data initiative. This call focuses on new 
opportunities for collaboration between private 
companies and knowledge centers (public-private 
partnerships). The goal is innovation on production, 
management and analyses of very large datasets 
(Big-Data in terms of the 5V’s (volume, velocity, 
variety, verification and value). The call includes 
the Industrial Partnership Programme, Technology 
Area’s and Knowledge Innovation Mapping to 
optimally suit business demands. Total available 
subsidy budget approximately K€2,500, NLeSC 
contribution K€1,000.

2  A joint thematic open call Digging into Data 
with the focus on how ‘Big-Data’ changes the 

research landscape for the humanities and social 
sciences. Each project is a partnership among two 
or more national teams, from at least two of the 
four participating countries. Total call budget for 
the Netherlands K€550, NLeSC contribution K€100. 
Granted projects with a Dutch partner might receive 
an additional Path Finding project bonus (max. 
K€50) to make technology generally applicable and 
sustainable.

3  A selected thematic call to reinforce existing 
initiatives in e.g. Green Genetics, eChemistry, 
eScience Technology or Logistics. Discussion with 
eSAC on domains and call conditions planned for 
Q1. Total budget K€2,500.

4  A continuous selected call for Path Finding 
projects. These projects are intended to provide 
NLeSC with the opportunity to rapidly meet short-
term scientific challenges, to address immediate 
technological goals or investigate the potential to 
initiate full projects. These projects have a maximum 
expenditure of K€50. The majority of funding should 
fund personnel costs and the maximum duration is 
one year. The project results should contribute to 
the eScience Technology Platform (eSTeP). The total 
budget for such projects will be K€300-500.

5  Contribution as founding father (together 
with KNAW, VU, UVA and IBM) to the Center for 
Humanities and Technology (CHAT). This research 
institute integrates Humanities and Natural Sciences 
for technological innovation in the Humanities 
and includes an incubator facility for startups (ICT, 
creative industry). Proposed total budget M€2,500/yr 
for the next 4 years (2013-2016). NLeSC contribution 
K€250/yr. Under discussion.

6  Enlighten Your Research 4 (EYR4) call for proposals 
organized by SURFnet, SURFsara, NLeSC, and 
SURF. EYR4 will focus on the general theme ’bring 
your science to the next level’, and will provide a 
selected group of winners with access to advanced 
e-infrastructure (computing, storage, networking), 
advanced software solutions and tools, and support 
in mapping advanced scientific problems onto 
the provided e-infrastructure. Maximum intended 
contribution by NLeSC is K€50.
 

PORTFOLIO & PARTNERSHIPS

NLeSC project portfolio is currently 
divided in the following themes: 
Sustainability & Environment; 
Chemistry & Materials; Humanities 
& Social Sciences; Life Sciences and 
eScience Methodology. NLeSC’s 
project portfolio began with a 
selected, peer reviewed call to set 
the scientific scope of the center’s 
activities, to engage key scientists and 
Integrators from around the country 
and provide a basis for the transfer of 
converging sciences in the future.

2013Project Calls
62
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As we develop methods and 
approaches to deal with the so-
called data-deluge, it is imperative 
we remember that behind every 
data point is a potential story and 
that computing methods, however 
compelling, are not able to replace 
the creativity and imagination 
of scientists. Dealing with and 
exploiting Big-Data clearly requires 
the development of novel technical 
approaches and protocols including 
challenging traditional methods of 
humans interfacing with information. 

There is a clear trend within industry to develop 
“war-rooms” or “cyber-commons”, providing project 
teams with immediate access to their data and tools 
for its exploration and analysis in an environment 
suitable for discussion and hypothesis building. As 
experiments become larger, more complex and 
increasingly multidisciplinary, we have to develop 
new ways to enable data-driven project work and 
cross-location collaboration. Cyber-commons are 
technology-enhanced work environments that 
support projects dealing with Big-Data in any of its 
manifestations and are crucial to enable researchers 
and knowledge workers to manage the volume, 
velocity and variability in data.

NLeSC is striving to be at the forefront of research 
in this regard, recognising the need to stimulate 
changes in the way scientists collaborate and 
communicate. The Collaboratorium is an advanced 

cyber common at the Amsterdam Science Park 
owned by SURF and with NLeSC and SURFsara 
jointly responsible for its implementation. The 
purpose of the Collaboratorium is to allow teams 
of scientists, often from disparate disciplines, 
backgrounds and locations, to work together to 
solve data-driven problems that are too complex to 
tackle individually. By visualizing database contents 
and combining data sources, new insights may be 
born and discussions fired. The high resolution 2D 
and 3D screens will allow for excellent presentations 
and videoconferencing in a professional environment.

As an example, NLeSC, in collaboration with the 
Institute for Marine and Atmospheric Research 
Utrecht (IMAU) and SURFsara, have demonstrated 
the potential for undertaking data-driven research 
across multiple disciplines and multiple sites. At 
the recent GLIF conference in Chicago, the NLeSC 
eScience Integrator Prof. Henk Dijkstra of IMAU led 
an interactive demonstration focused on his use of 
eScience approaches in climatology research. Prof. 
Dijkstra, participated from a video conferencing 
suite in South Africa in partnership with Maarten 
van Meersbergen (NLeSC) and Michael Kliphuis 
(IMAU) at the Collaboratorium in Amsterdam and 
Frank Seinstra (NLeSC), Paul Wielinga and Tijs de 
Kler (SARA) at the EVL in Chicago. This eScience 
experiment demonstrated the importance of 
collaboration across disciplines and organisations for 
modern research, and the need for infrastructures to 
facilitate these interactions.

The demonstration on the same topic was given 
by Jason Maassen, eScience engineer, during the 

March 2013 visit of Prince Willem-Alexander to 
the Collaboratorium. Jason explained the need to 
undertake these types of data-driven simulation to 
help understand ocean flow and ultimately ensure 
the safety of the Netherlands.

The Collaboratorium is open for academic and 
commercial partnerships and is a demonstration of 
the potential value of collaboration between NLeSC 
and SURFsara. 

  

Putting researchers in touch
with their data

  

“Cyber-Commons are the modern 
lenses for bringing data into 
focus.”
PROF. JASON LEIGH. DIRECTOR OF 

THE ELECTRONIC VISUALIZATION 

LABORATORY. UNIV. CHICAGO

“eScience is a contact sport.”
DRS. PAUL DOOP. VICE-PRESIDENT AND 

MEMBER OF THE EXECUTIVE BOARD  

UVA & HVA

PORTFOLIO & PARTNERSHIPS

NLeSC eScience Engineer Dr. Jason Maassen Presents work to Prince Willem-Alexander
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BOARD OF DIRECTORS
The NLeSC board oversees the operation 
and direction of the center and consists 
of members of the two founding 
organisations, SURF and NWO.

n Ing. A. H. (Amandus) Lundqvist (Chair)
 Chair of SURF’s General and Executive 
 Boards 
n Prof. Dr. J.J (Jos) Engelen
 Chair of the NWO’s Governing Board
n Drs. J.H. (Hans) de Groene
 Director General of the NWO
n Dr. W.B.G Wim Liebrand
 SURF Director

EXECUTIVE COMMITTEE
The eScience center's management 
team is responsible for its operation, 
scientific direction and delivery, 
technology portfolio as well as business 
development, communication and 
community building.

NLeSC Members
n Prof. Dr. Jacob de Vlieg 
 Scientific Director and Chief Executive 
 Officer
n Dr. René van Schaik
 Chief Technology Officer
n Dr. Scott J. Lusher
 Lead eScience Integrator and Head 
 of Communications & Community
n Dr. Patrick J.C. Aerts
 Chief Business Officer
n Dr. Frank J. Seinstra
 Senior eScience Engineer and Project 
 Leader eSTePs

NWO Advisors
n Rosemarie van der Veen
 Project Calls
n Leontien Hulleman
 Human Resources

eSCIENCE ADVISORY 
COMMITTEE
The eScience Center has an independent 
scientific advisory board that plays 
a crucial role in reviewing project 
proposals and helping define the 
scientific strategy of the center.

n Prof. Dr. Arjen Doelman (Chair)
 University of Leiden
n Prof. Dr. Sally Wyatt
 Maastricht University
n Prof. Dr. Bert de Brock
 University of Groningen
n Dr. Pirjo-Leena Forsström
 CSC Finland
n Prof. Dr. Robert Glen
 University of Cambridge
n Dr. Arie Kaizer
 Philips Research

 
eSCIENCE INTEGRATORS
Each of the eScience Integrators are 
leading researchers from a variety of 
disciplines with a broad experience 
and understanding of the possibilities 
of eScience, especially within their 
domains. The Integrators play a key 
role, for example by opening up access 
to and combining data and creating 
new types of collaboration between 
different disciplines. The eScience Center 
has prioritized a number of disciplines 
each of which are represented by an 
Integrator.

n Dr. Marco de Vos
 Director of ASTRON 
 Astronomy
n Prof. Dr. Henk Dijkstra
 Professor of Dynamical Oceanography 
 at Utrecht University 
 Climate Research

n Prof. Dr. Paul Tiesinga
 Professor of Neuroinformatics at 
 Radboud University Nijmegen 
 Cognition
 n Dr. Scott J. Lusher
 Lead eScience Integrator at NLeSC 
 & Radboud University Nijmegen
 eChemistry
n Prof. Dr. Willem Bouten
 Professor of Computational 
 Geo-Ecology at University of 
 Amsterdam 
 eEcology
n Prof. Dr. Antal van den Bosch
 Professor of Example-Based Models 
 of Language at Radboud University 
 Nijmegen 
 eHumanities
n Prof. Dr. Henri Bal
 Professor of Computer Science at Free 
 University Amsterdam 
 eScience Technology
n Dr. Scott J. Lusher
 Lead eScience Integrator at NLeSC 
 & Radboud University Nijmegen
 Foods Research (a.i.)
 Lead eScience Integrator at NLeSC
n Prof. Dr. Barend Mons
 Professor of Biosemantics at Leiden 
 University
 Life Sciences
n Prof. Dr. Nick van de Giesen
 Professor of Water Resources 
 Management at Delft University 
 of Technology 
 Water Management
n Dr. Bernard de Geus  
 Director of TTI Green Genetics
 Green Genetics
n Dr. Jeff Templon
 Grid Computing Program Leader 
 at Nikhef
 Subatomic Physics
 

eSCIENCE ENGINEERS
The eScience engineers are digital 
scientists who are able to work at 
the interface of their own scientific 
disciplines and advanced ICT. They are 
collaborating within multidisciplinary 
research teams to implement and 
develop eScience technologies and 
concepts. Furthermore, they ensure that 
researchers can make easy and effective 
use of applications within an integrated 
eScience infrastructure.

Core Engineers
n Stefan Verhoeven
 eScience Engineer
n Dr. Milena Ivanova
 Senior eScience Engineer
n Dr. Frank J. Seinstra
 Senior eScience Engineer
n Maarten van Meersbergen
 eScience Engineer
n Piter T. de Boer
 eScience Engineer
 
Project Engineers
n Dr. Susan E. Branchett
 Senior eScience Engineer
 Project(s): Virtual Laboratories for 
 inspiration and discovery in Ecology 
 & Sustainable Infrastructure for 
 Translational Medical Research
n Dr. Rob V. van Nieuwpoort
 Senior eScience Engineer
 Project(s): Discovering Pulsars with 
 the Low Frequency Array
n Dr. Niels Drost
 eScience Engineer
 Project(s): Data-intensive modeling of 
 the global water cycle & The Evolution 
 of Embedded Star Clusters
n Dr. Marijn Sanders
 eScience Engineer
 Project(s): Chemical informatics 
 for metabolite identification and 
 biochemical network reconstruction 

 & Creation of food specific ontologies 
 for food focused text mining
n Dr. Jason Maassen
 eScience Engineer
 Project(s): eSALSA– Predicting Local 
 Sea-Level Changes
n Jurriaan H. Spaaks
 eScience Engineer
 Project(s): eSiBayes: eScience 
 infrastructure for Bayesian inverse 
 modeling
n Dr. Erik Tjong Kim Sang
 eScience Engineer
 Project(s): Analysis of Social Media 
 Messages
n Dr. Han Rauwerda
 eScience Engineer
 Project(s): The Virtual Laboratory for 
 Plant Breeding
n Dr. Elena Ranguelova
 eScience Engineer
 Project(s): Biomarker boosting 
 through eScience infrastructure 
n Ruud Ross
 eScience Engineer 
 Project(s): Sustainable Infrastructure 
 for Translational Medical Research

OPERATIONS & OFFICE
Ensuring the smooth running of the 
center and its communication and 
community activities are the operations 
and office team.

n Lilian Conrad
 Office Manager
n Sacha van Breugel
 Senior Secretary
n Marieke van der Meer
 Senior Secretary

 

PROJECT LEADERS
The Netherlands eScience center is a 
networking institute working in close 
collaboration with universities and 
research institutes via multi-disciplinary 
research projects.

Full Projects Initiated 2012
n Dr. Lars Ridder
 Wageningen University
 Project: Chemical informatics 
 for metabolite identification and 
 biochemical network reconstruction
n Dr. Wynand Alkema
 Radboud University Nijmegen & NIZO 
 Food Research
 Project: Creation of food specific 
 ontologies for food focused text 
 mining
n Prof. Dr. Guus Schreiber
 Free University Amsterdam
 Project: BiographyNed: Extracting 
 relations between people and events
n Dr. Jan-Willem Boiten
 Center for Translational Molecular 
 Medicine (Eindhoven)
 Project: Sustainable Infrastructure for 
 Translational Medical Research
n Dr. Marco de Vos
 ASTRON (Dwingeloo)
 Project: Discovering Pulsars with the 
 Low Frequency Array
n Prof. Dr. Henk Dijkstra
 Utrecht University
 Project: eSALSA– Predicting Local 
 Sea-Level Changes
n Prof. Dr. Paul Tiesinga
 Radboud University Nijmegen
 Project: Biomarker boosting through 
 eScience infrastructure
 n Prof. Dr. Willem Bouten
 University of Amsterdam
 Project: Virtual Laboratories for 
 inspiration and discovery in Ecology
n Prof. Dr. Henri Bal
 Free University Amsterdam

 Project: Generic eScience
 Technologies
n Prof. Dr. Nick van de Giesen
 Delft University of Technology
 Project: Data-intensive modeling of 
 the global water cycle
n Dr. Bernard de Geus
 TTI Green Genetics
 Project: The Virtual Laboratory for 
 Plant Breeding

Full Projects Initiated 2013
n Prof. Dr. Bert Holtslag
 Wageningen University
 Project: Summer in the City: 
 Forecasting and Mapping Human 
 Thermal Comfort in Urban Areas
n Prof. Dr. Peter Sloot
 University of Amsterdam
 Project: SIM-CITY: Decision Support 
 For Urban Social Economic Complexity
n Prof. Dr. Maarten de Rijke
 University of Amsterdam
 Project: SPuDisc: Searching Public 
 Discourse
n Prof. Dr. Edwin Valentijn
 University of Groningen
 Project: Visualization of Big-Data
n Prof. Dr. Peter van Oosterom
 Technical University Delft
 Project: Massive Point Clouds for 
 eSciences

Path Finding Projects
n Prof. Dr. Antal van den Bosch
 Radboud University Nijmegen
 Project: Analysis of Social Media 
 Messages
n Prof. Dr. Willem Bouten
 University of Amsterdam
 Project: eSiBayes: eScience 
 infrastructure for Bayesian inverse
n Prof. Dr. Simon Portegies Zwart
 University of Leiden
 Project: The Evolution of Embedded 
 Star Clusters

Organization of 
the Netherlands
eScience Center

PORTFOLIO & PARTNERSHIPS

NLeSC Board

Executive Committee

Advisory Council

eScience Engineers

eScience Project Portfolio

Operations & Office

eScience Integrators

eScience Project Leaders

eScience Advisory Committee in discussion with NLeSC Executive Committee
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Netherlands eScience
Center Integrators
In 2012 the eScience 
Integrators and NLeSC 
management team were 
challenged by Jos Engelen 
and Amandus Lundqvist 
(Chairmen of NWO and SURF 
respectively) to propose 
recommendations for the 
future data-stewardship 
requirements of all NWO 
funded projects. Herein is a 
summarised version of the 
proposed actions.

The purpose of this document is to 
propose a series of actions to NWO 
as it formulates its policies on data-
stewardship. The contents of this 
document are deliberately provocative 
and formulated to encourage discussion 
and the eventual development of an 
agreed data-stewardship strategy. 
Above all, we hope it contributes to a 
climate in which researchers, funders 
and administrators recognise that “taking 
care of data” is a task for all.

DEFINING DATA-STEWARDSHIP
Data-stewardship refers to the practice 
of storing data with provision for the 
required software and services to 
ensure its future accessibility, searching 
and analysis. Good data-stewardship 
governance is also concerned with 
ensuring the quality of stored data and 
the associated tools. It is therefore critical 
to ensure reproducibility of published 
claims, to develop larger populations of 
similar data to improve statistical analysis 
and for enabling data-driven research in 
the future.

PRINCIPLES OF
DATA-STEWARDSHIP
Underpinning the data-stewardship 
recommendations should be agreement 
from all stake holders that the following 
eleven principles are at the heart of any 
data-driven research strategy. Translating 
these principles into achievable 
targets, including the challenges and 
recommendations below, will require 
continued discussion and revision, but 
these principles should be widely agreed 
upon.

1  The sharing of data is at the heart 
 of all scholarly scientific research
The requirement for sharing data is 
not new to science, and has always 
underpinned the scientific process. 
Data sharing is required to ensure 
reproducibility of results and for enabling 
cross-site and cross-disciplinary research. 
The emergence of the ‘Big-Data’ 
challenge has, however, ensured that 
challenges in this respect, such as the 
legal and ethical problems involved in 
utilising citizen-sensitive data, become 
more acute. Data sharing refers not only 
to data, but also to the technologies and 
materials needed to verify, replicate and 
interpret it.

2  Data-driven research approaches 
 are fundamental to all modern 
 scientific disciplines and is 
 a positive driver for change and 
 discovery
We are often warned that the scale of 
information generation is now so great 
that science has to adapt or drown in a 
data deluge. Whilst true, this analogy fails 
to appreciate the huge opportunity that 
‘Big-Data’ can provide. It will, however, 
require better and more wide-spread 

application of digital technologies if we 
are to harness the potential benefits to 
experimental design, data analysis and 
communication that it makes possible. 
Whilst the precise mechanisms for this 
change are open for discussion, the 
belief that data-driven research will 
provide new opportunities for scientific 
discovery, is beyond question.

3  Data storage, preservation and 
 curation are fundamental to the  
 scientific process
Turning the challenge of dealing with 
the so-called data deluge into a series of 
opportunities for more rapid scientific 
discovery will require high standards of 
data management throughout research. 
This requires high compliance rates 
and suitable curation to ensure that 
deposited data retains its value.

4  Data release improves quality
Requiring researchers to share their 
data, especially when including unique 
persistent data identifiers, will result 
in more careful experimentation and 
analysis by primary researchers.

5  e-Infrastructure (including 
 hardware, software and 
 personnel) is a crucial component 
 of any capital investment in 
 science
Funding new scientific endeavour, 
without sufficient focus on the 
information technology systems needed 
to underpin these investments, results 
in technology islands and should be 
considered malpractice.

6  Publicly funded data generation is 
 a public good and should be 
 publicly accessible
Scientific breakthroughs are already 
made at the interface of disciplines. 
Ensuring researchers have access to 
data from disparate research groups, will 
further stimulate such discoveries.

7  Interoperability of data formats 
 enables data-driven research
Storing heterogeneous data, in 
specialist or inaccessible formats, with 
insufficient metadata and in autonomous 
databases is in contradiction to good 
data-stewardship practices. Data and 
its location must be readily identifiable, 
searchable and accessible. However, it is 
recognised that existing and future data 
formats and standards (where they exist) 
vary across disciplines and universal 
solutions are unlikely to be developed.

8  Capacity to undertake data-driven 
 research should increase 
 throughout the scientific 
 community
Data-driven research processes, such 
as cross-type data integration, data-

mining, visualisation and analytics must 
become fundamental to all scientific 
disciplines and to all researchers in the 
way that mathematics and statistics 
currently are. Whilst not every scientist 
is a mathematician, it is necessary for all 
scientists to have some mathematical 
capability.

9  Expert level data handlers will still 
 be required to undertake the most 
 complex data-driven research
Despite mathematics being a 
prerequisite for all scientists, there 
remains a need for domain experts able 
to drive forward advances in this field in 
the same way as eScience experts will be 
required to continue driving forward this 
scientific discipline.

10  A “one-size-fits-all” approach 
 to data-stewardship will prove 
 too inflexible
We have to recognise that whilst shared 
rules for data-stewardship should be 
defined, the approaches and methods 
to satisfy these rules are likely to differ 
across disciplines and domains.

12  Storing all data may not be 
 necessary if easier to re-measure
In some disciplines, storing data will 
prove more difficult and less efficient 
than its re-measurement. This approach 
still requires provision for storing the 
detailed parameters under which 
the measurements are traceable and 
reproducible.

13  Completing NWO project 
 proposals should encourage 
 researchers to ask themselves 
 “What am I doing with my data?”
All researchers should consider 
themselves to be data-stewards of their 
projects even if they do not have this 
formal responsibility.

RECOMMENDATIONS

A  NWO grants should include 
 funds ring-fenced to support 
 data-stewardship
The precise percentage of project 
funds for data-stewardship requires 
further investigation, but by making it 
a prerequisite for all projects it will be 
possible for domains, or more likely 
institutions, to develop repositories 
at scale. It will also be possible for the 
private sector to develop business 
models to provide this service.

B  NWO grant proposals should 
require a named scientist or organisation 
with responsibility for data-stewardship 

throughout the project whose suitability 
will contribute to the evaluation of the 
proposal. This will ensure accountability 
at the level of individual projects but also 
ensure the role of data curator becomes 
acknowledged. Institutes will need to 
ensure proper training and education of 
data-stewards to be successful in future 
grant applications which will further 
support this career path.

C  Generate guidelines outlining 
 NWO's requirements for what data 
 should be archived
Based on the experience of DANS, NWO 
should appoint a team to develop rules 
for data storage, but then allow institutes 
and communities of practice the 
opportunity to develop the partnerships 
they need to comply with these 
requirements.

D Encourage communities to 
 establish partnerships to develop 
 data repositories within the
 framework of NWO guidelines 
 for data-stewardship
As above.

E  Develop/utilise persistent 
 identifiers to enable tracking of 
 data to allow future citation and
 to track provenance
This technology, already being 
developed by DANS, will guarantee 
scientists remain associated with 
their data into perpetuity and ensure 
maximum care of data is taken before 
deposition and future citations are 
correctly awarded.

F  Don't let ethical/legal constraints 
 in one field prevent action across 
 others
In a number of research areas, particularly 
in biomedicine and social sciences, 

issues related to the ethicacy and legality 
of sharing patient and citizen data are 
often correctly raised. It will be the task of 
researchers in these fields to eventually 
find the careful balance needed between 
open data access and protection of 
individual citizens. However, whilst these 
discussions continue, they should not 
be used as an excuse to delay data-
stewardship activities in other areas.

G  NWO should require all funded 
 projects to cite datasets software 
 and data curators in publications
In this new data-driven world it may be 
the case that the scientific contribution 
of software engineers, developing tools 
to enhance discovery, may be of equal 
or greater relevance than a traditional 
researcher conducting very narrow 
research with little interest outside 
his own sub-domain, but for whom 
publication is possible.

H  Develop a peer-administered 
 online resource for sharing 
 scientific software or datasets 
 without writing full journal 
 publications
Such a resource would allow researchers 
to be cited (by providing a citation) but 
also record how often their software is 
downloaded etc. This will support the 
careers of data scientists. Researchers 
utilising tools or datasets would be able 
to leave constructive feedback, initiate 
collaborations etc.
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