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Growth and innovation  
from stability
I always look forward to preparing our annual report.  
It is an excellent opportunity to review our performance 
during the previous year and to look forward to this year’s 
activities. Perhaps the most important development 
during 2015 has been the commitment from NWO and 
SURF to ensure our basic funding until the end of 2020. 

This pledge, signed in October 2015 by NWO Director 
General, Hans de Groene and SURF Managing Director, 
Erik Fledderus guarantees € 5.4M funding per year for 
the Netherlands eScience Center. As always, the majority 
of this money will be awarded to collaborative scientific 
research projects across academia and it is therefore a 
pledge by NWO and SURF toward Dutch data-driven and 
computer-intensive research.
 

I am very proud of this achievement and the vote of 
confidence it demonstrates from SURF and NWO. It is the 
result of the hard work and application of the entire NLeSC 
team who I thank and congratulate. Having the stability 
of assured funding will allow NLeSC to plan strategically 
for the future, expand our team of eScience Research 
Engineers and to develop new projects and project calls. 

The formal announcement took place at our 3rd national 
eScience symposium, ‘Accelerating Scientific Discovery’, 
at the Amsterdam ArenA. During the day, a broad range 
of scientists and researchers discussed how scientific 
practice is being revolutionized by the increased capacity 
to harness the power of computing technology. We are 
grateful for the participation of Prof. José van Dijck, the 
newly appointed president of The Royal Netherlands 
Academy of Arts and Sciences (KNAW), who spoke about 
digitization and humanities research and Prof. Alexander 
Rinnooy Kan, who discussed the role of ICT and Big Data 
in research from the perspective of his role as chair of the 
National Science Agenda as well as many distinguished 
speakers from abroad. In total, more than 650 people 
registered for the event with more than 450 in attendance. 
So involved was the audience that the Twitter hashtag 
#nlesc15 was at times trending nationally. 

NLeSC’s collaborative project portfolio continued to grow 
in 2015, encompassing increased diversity in scientific 
research subjects and partner organisations. 2015 saw 
numerous kick-off meetings and the announcement of nine 
new full projects, six new path-finding projects and two 
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new strategic partnerships, each addressing challenging 
science and innovative eScience matters. This increase 
in tasks has required additional energy to be focussed on 
project management, and of course, a growth in the overall 
NLeSC team. In 2016 the NLeSC facilities in Amsterdam will 
be redeveloped to provide the additional space needed to 
house the team. 

I am pleased and encouraged by the very positive remarks 
made by the AWTI in their report ‘Klaar voor de Toekomst’, 
where NLeSC is explicitly mentioned as an organizational 
innovation that is in the spirit of the innovation needed 
to make the Netherlands competitive in fast developing 
digital world and ready for future developments.

I would like to thank you for taking an interest in NLeSC 
and point you to our website for updates on calls, projects, 
technologies and events: www.eScienceCenter.nl 

Prof. Wilco Hazeleger
Director Netherlands eScience Center
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Bridging 
disciplinary 
boundaries
Sally Wyatt  - eHumanities Group, Royal Netherlands 
Academy of Arts and Sciences and Faculty of Arts and 
Social Sciences, Maastricht University
Text: Anja Brunner

 
Prof. Sally Wyatt jokes about her original reason for 
joining the eScience Advisory Committee: “Quite frankly, 
I saw it as a way to force myself to stay informed about 
what the Center was doing!” As Program Leader of the 
eHumanities Group of the Royal Netherlands Academy 
of Arts and Sciences (KNAW) and Professor of Digital 
Cultures in Development, Prof. Wyatt is at home where 
humanistic studies and digital technologies merge to 
answer questions about how the human experience is 
processed and documented. 

“The Netherlands eScience Center (NLeSC) and the 
eHumanities Group had quite similar aims from the 
beginning; the mandate to understand sciences in the 
broad sense and a commitment to explore intersections 
where we can learn across disciplines,” she explains further. 
“I was convinced of the importance of a new research 
infrastructure that foments collaborative, interdisciplinary 
work where computers enable large-scale analyses with 
data as varied as text in books, notes in music, recorded 
voices or images. The NLeSC would play a decisive role in 
building that infrastructure, so it made sense to be a  
part of it.”

The idea of using computers in the humanities is not new. 
“The	first	computers	lent	themselves	very	well	for	research	
questions of theologians and linguists,” says Prof. Wyatt. 
Yet, implementing digital technologies in humanities and 
other sciences has coevolved with the quickly expanding 
digitalization of experiences and information. Thus, just as 
digital technologies are now a part of the fabric of everyday 
life, computing power is now part of an enhanced toolbox 
for researchers to answer increasingly complex questions. 
This power comes with challenges. “For example,” 
describes Prof. Wyatt, “creating open data available for 
re-use by anyone is no trivial matter.”  Long hours go into 
classifying the data, ensuring the longevity of the data 
format, and describing the data so it can be found and 
used. At the other end of the spectrum is the assessment 
of data sources. “There is an interesting tension between 
contemporary practices and older documentation forms. 

Only about 15% of materials in museums are digitized. So, 
how do you deal with the uncertainties of a human record 
that is not completely available for research using digital or 
computational tools and methods?” 

Other issues arise from the interdisciplinarity inherent 
to projects at the interface of humanities and digital 
technologies.	A	team	of	researchers	from	different	fields	
will encounter conceptual differences that affect their 
approach to a research question. “For one project of the 
eHumanities Group, a computer scientist, a mathematician 
and a political scientist explored network shifts during 
regime changes based on electronic archives of news 
media.	Each	had	their	own	definition	of	network.	So	they	
first	had	to	come	to	a	consensus	about	what	a	network	is!	
Then they had to come up with a way to teach a computer 
to identify a network in the source documents.” Prof. Wyatt 
chuckles and adds, “I call this ‘invisible work’ because it is 
extensive but usually goes unrewarded.”

“Such challenges”, continues Prof. Wyatt, “are best 
overcome with open-mindedness; a willingness to learn 
from other disciplines, to share experiences and generate 
ideas that are enhanced by the input of all parties involved. 
This is where the NLeSC has its greatest impact. The  
NLeSC creates the time, space and opportunity for this  
vital exchange.”

Under the premise that digital research tools can and 
should be developed to be used across disciplines, the 
NLeSC functions as a catalyst for the creation of elegant, 
clean	and	well-documented	scientific	software	with	an	
expanded scope of use. “The network of eScience Research 
Engineers is a highly successful model,” explains Prof. 
Wyatt. “These are experts who sit with you as you plan and 
create the digital component of your project. They carry your 
project back to the Center and exchange ideas with other 
Engineers to see how analogous problems are solved in 
other disciplines. They provide long-term vision for the tool 
you are creating so it can be used beyond the scope of your 
own project and beyond the term of your project funding.”
As aggregator of research projects using digital 
technologies, the NLeSC also provides institutional memory 
and continuity. Problems faced in one project can 

‘As a place where truly 
interdisciplinary research takes 
place, the Center is a successful 
model for how to bridge  
disciplinary boundaries and  
propel scientific inquiry.’

be resolved with experiences and solutions from another 
project, regardless of discipline. Finally, the NLeSC strives 
to	close	gaps	in	the	evolving	infrastructure	of	scientific	
research using digital technologies.

“Since joining the eScience Advisory Committee,” 
reminisces Prof. Wyatt, “I have enjoyed an exciting exchange 

of ideas, witnessed a refreshing plurality of techniques and 
solutions, been surprised by novel links and collaborated 
on events beyond the Center. Building networks, facilitating 
connections — that is the job of the NLeSC. As a place 
where truly interdisciplinary research takes place, the 
Center is a successful model for how to bridge disciplinary 
boundaries	and	propel	scientific	inquiry.”



Connected to 
stay ahead in 
science
 
Sylvia Kuijpers (SURFnet),
Walter Lioen (SURFsara) and 
Frank Seinstra (Netherlands eScience Center)
Text:  Aad van de Wijngaart (translation: Metamorfose Vertalingen)

SURFnet gives Dutch academia a sophisticated network 
and whatever else they need to use it, while SURFsara 
supplies expertise and support in research simulation, 
modeling, analysis, data services, visualization, cloud-
based services and networking. But what do SURFsara and 
SURFnet do when they need a partner to push academic 
boundaries? And where does the Netherlands eScience 
Center	(NLeSC)	fit	in?	
Frank Seinstra, in charge of NLeSC’s eScience program, 
explains, “NLeSC was founded four years ago in search of 
an advanced solution to a paradox: SURFnet and SURFsara 
are	international	leaders	in	various	fields.	And	yet,	ICT	is	
still not used enough in Dutch research. That’s how our 
dual role evolved: we provide both funding and expertise. 
And academics will line up around the block if there’s 
something in it for them. That’s how we  built strong ties 
with	academics	across	the	entire	spectrum	of	fields:	from	
the humanities and life sciences to physics.” 

Do you refer them all to SURFsara and 
SURFnet? 

Seinstra says, “Not necessarily. NLeSC is the only ICT center 
in the world located next to the national ICT infrastructure. 
Sometimes customized software is all that is needed 
to	fulfill	a	research	request.	We	try	to	be	infrastructure	
agnostic, too: we focus on the request, instead of the 
equipment available in the Netherlands.”
Walter Lioen (responsible for supercomputing at 
SURFsara) relates, “Surprisingly perhaps, that last bit 
goes for SURFsara too. We work closely with dozens of 
European organizations in the context of the European 
PRACE and EUDAT projects. PRACE provides researchers 
worldwide with access to state-of-the-art equipment in 
Germany or France, or a smaller device elsewhere, if their 
architecture is deemed more suitable than that of our 
national supercomputer Cartesius. Thanks to collaboration 
with EUDAT it is easier for researchers to manage and share 
their data after analysis.”
Sylvia Kuijpers (responsible for community management 
Research at SURFnet) adds, “SURFnet is the connecting 
force, providing national and international connections 
with an exceedingly broad-based network. Apart from  
data transport, SURFnet also provides authentication  
and authorization solutions. In cooperation with SURFsara 
and NLeSC, we often offer tailor-made solutions for 
advanced projects.”

Do you have an example?

Kuijpers says, “The three of us organized a showcase on 
remote collaboration. SURFsara was running a large-scale 

‘Our collaborative efforts focus 
consistently on producing broadly 
applicable results’ because then 
they have real impact. ’

climate change simulation with hundreds of terabytes of 
data. NLeSC developed software to visualize the results, 
which SURFnet transmitted in real-time to interactive, 
wall-size screens in Amsterdam and Austin. It was as if the 
researchers had gathered around one screen to discuss 
their results. That’s our ultimate goal, but this was a typical 
data-heavy application.”

Do you collaborate on smaller projects too?

Kuijpers	says,	“Definitely.	Stephen	Helms’	study	of	
nematodes, also called roundworm, is an example. After 
filming	them	in	high	resolution,	the	software	helped	him	
discern certain behaviors in the clips. The eScience Center 
helped	refine	the	analysis	and	all	data	was	processed	in	
LISA, the national computing cluster at SURFsara. SURFnet 
provided light paths to optimize Helms’ collaboration with 
American	and	Japanese	colleagues.	At	first,	he	could	
perform 20 experiments per year. With our help, he could 
do 200 in two months. Or rather, have them done by his 

student assistant who could work independently.”
“In the meantime, many of his colleagues are already 
using the solution as well. Now they can expand their own 
research	too.	That’s	terrific,	of	course.”
Seintra says, “And that’s exactly what we aim to do:  
to continue to strive for results which can be reapplied, 
whether it be in the form of software or network facilities. 
The broader the application, the better. Then it has  
real impact.”
According to Lioen, “Of course we’re not only there for top 
research. But top research wouldn’t be possible without all 
these facilities. In the process, we make plenty of smaller 
studies possible. They get a free ride, in fact.”

Who can researchers contact?

Lioen says, “We don’t want them to drown in the offering 
and that’s why SURF founded Support4Research. We help 
institutions make the most of our technical facilities and 
support, so that research can go full steam ahead. And 
ultimately, that’s what it’s all about.”
  
More information
> www.surf.nl/support4research
> www.surf.nl/supercomputing2015Im
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The SURF family includes three technically-oriented 
organizations: SURFnet, SURFsara and, recently, 
the Netherlands eScience Center. What does their 
collaboration entail? And how are Dutch researchers 
affected? Three employees gave us the scoop. 

Each year, the world’s biggest supercomputing event is 
hosted in the U.S. This year SURFnet, SURFsara and the 
Netherlands eScience Center shared a stand in Austin, 
Texas. This colossal event is about more than just high-
performance computing. Other themes include networking, 
data storage and data analysis. SURF provides all of these 
services, which form the technical infrastructure Dutch 
researchers need, plus user support. 

From left to right: Sylvia Kuijpers, Walter Lioen & Frank 
Seinstra at the Dutch national supercomputer Cartesius
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eScience at 
the heart of 
the National 
Research Agenda
Alexander Rinnooy Kan - University of Amsterdam
Text: Sonja Knols

In 2015 the Dutch National Research Agenda was 
established. At NLeSC’s 3rd National eScience 
Symposium, Alexander Rinnooy Kan elaborated on 
its implications for future academic research in The 
Netherlands. In his speech he stated that ‘The escience 
community will find itself at the heart of this venture.’ 

To further strengthen the top position of Dutch research, 
strategic choices and new collaborations are needed. 
The Dutch government commissioned the development 
of a Dutch National Research Agenda to help determine 
what topics combine Dutch academic strengths with 
societal issues and economic opportunities. The organizing 
committee, led by Beatrice de Graaf from Utrecht University 
and Alexander Rinnooy Kan from University of Amsterdam, 
chose a unique process to develop such an agenda: During 
one month, everybody in the Netherlands could submit 
questions to academic research through the website  
www.wetenschapsagenda.nl. 

Same questions in different fields

“We received the astonishing amount of 11,700 questions,” 
says Rinnooy Kan with pride. “Of course even with this 
amount we cannot claim the agenda represents the ideas 
of all of the Dutch people, but the number of questions 
we received exceeded by far our wildest imagination. 
Furthermore, this whole venture shows that science is 
omnipresent, also in the minds of the public. The vast 
majority of the questions did not come from scientists or 
from knowledge institutions, but from individual citizens. 
And in my view, perhaps the most surprising result was the 
fact that people from totally different backgrounds turned 
out to have similar questions,” he says.
In consultation with the parties involved, the thousands 
of questions were brought together in themes. This 
resulted in an agenda which consists of 140 cluster 
questions, addressing topics ranging from health to law, 
and from space exploration to religion. To illustrate how 
this agenda can be used to initiate new multidisciplinary 

programmes and projects, the knowledge consortium 
defined	16	exemplary	routes	through	the	agenda.	One	of	
this	routes	is	about	Big	Data.	“A	first	rough	data	analysis	
had already shown that Big Data was amongst the most 
popular keywords used. And personally, I was struck by the 
meaning of the Big Data route,” says Rinnooy Kan. “This 
keyword emerged everywhere, from biologically oriented 
challenges to matters regarding safety of civilians. When 
you	take	a	close	look,	you’ll	see	that	many	of	the	scientific	
questions the agenda is built on, arise from escience in its 
broadest sense.”

Explore new possibilities

This implicates that the escience community should 
investigate the chances to explore new research areas by 
travelling through the virtual landscape of the agenda, he 
states. “Organizations such as the eScience Center have 
a task in connecting people to incorporate Big Data into 
other domains. I feel the Big Data route could have serious 
consequences for a whole range of other domains, such as 
health, climate research or social security.” 
“In the process of composing the agenda, a website has 
been built which could aid in this process,” he says. On the 
website, not only the 140 cluster questions can be found, 
but also research agendas of knowledge institutions, 
and contact details of possible partners. “Researchers 
and intermediate organizations should use this online 
infrastructure to search for interesting new connections. 
Key to the success of this infrastructure is that all those 
involved keep their own information up to date.” 

Sharing information about Big Data is something  
Rinnooy Kan himself is also involved as the president of the 
Big Data alliance, which aims to make the fast growing and 
evolving	Big	Data	area	accessible	for	anyone	who	can	profit	
from it. The alliance is born out of the idea that Big Data and 
business analytics parties in academia and in the industry 
could	benefit	more	from	each	other.	It	targets	different	
groups,	ranging	from	students	to	industry,	in	helping	to	find	
the	best	fitting	education	and	training	programs,	academic	
expertise to do joint projects, or complementary expertise. 
“We want to prevent double work by giving information 
about	current	projects	and	knowledge,	and	where	to	find	
that,” summarizes its president.

‘I feel the Big Data route could  
have serious consequences for a 
whole range of other domains, such 
as health, climate research  
or social security.’

Expanding the horizon

The Dutch Research Agenda was presented in November 
2015, but that certainly should not be seen as the end 
of it, says Rinnooy Kan. “I hope the agenda will act as a 
starting point and will lead to a range of new projects and 
consortia. The whole process of developing the agenda 
has left me with the feeling that Dutch science is very good 

internationally because we have very strong disciplines. 
However, now we need to choose a horizontal approach, to 
connect these disciplines and create added value. I hope 
that many researchers will get inspired by the agenda to 
expand their horizon. That will both strengthen the research 
itself, and make a difference for society as a whole.”
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Prof. Alexander Rinnooy Kan elaborates on the role of big  
data in the National Science Agenda
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Point clouds  
promise to make 
cities smarter
 
Jisk Attema
Maarten van Meersbergen 
Oscar Martinez Rubi - Netherlands eScience Center
Text: Robert Visscher 

Point clouds play a key role in making a city smart. 
However it is still difficult to use that data, because there 
is so much of it. The eScience Research Engineers of the 
Netherlands eScience Center came up with important 
tools, tricks and solutions to use point cloud data in a 
project about the ancient road Via Appia.

Information with the push of a button

How many lampposts does Amsterdam have? How many 
trees are there in the Vondelpark? Where does garbage 
end up in the city? Of course, it is possible to retrieve 
this information by counting it all in person. But this is a 
complicated, expensive and time-consuming way. Wouldn’t 
it be wonderful if one could see this information with the 
push of one button? Automatic object recognition would be 
a great way to make a city smart.

For these problems point clouds are promising. They give 
the user a lot of detailed information on objects and their 
whereabouts. Point clouds are used, for example, in the 
second national height map of the Netherlands AHN2 
(Algemeen Hoogtebestand Nederland), which is used a lot 
by architects and city planners. This data set consists of 
an impressive 640 billion points and makes it possible to 
recognize trees, buildings and sidewalks.
However it is very complicated to use point clouds. There 
are for example so many data points that it takes a long 
time to download only a part of a Dutch street. It is of 
crucial importance to make the data more accessible.

21st century archeology

The eScience Research Engineers have been working on 
that. They’ve recently collaborated with archaeologists in a 
project about the Via Appia. Point clouds were acquired of 
this beautiful ancient paved road in Italy. “Archaeologists 
wanted to be able to look at the Via Appia and its objects, 
for example graves, from behind their desk. So they 
wouldn’t have to go to Italy for their research or look at 
less detailed pictures”, says eScience Research Engineer 
Maarten van Meersbergen (eScience Center).

The Dutch company Fugro collected point clouds of the 
road by driving through it with a laser scanner on top of a 
car. Archaeologists also provided pictures of several objects 
along the road (graves and other monuments). “We’ve used 
these pictures to create point clouds of the monuments. 
We also needed to know where the exact location of each 
monument was. A human can do this manually, but it is time-
consuming because there are so many of them. Therefore 
we created a tool, so the computer could put it in its correct 
place”, says engineer Jisk Attema (eScience Center).

Attema and his colleagues use both the pictures made 
of the monuments and the point clouds of the road. They 
show the same kind of objects: rocks, trees. “A human 
can	see	immediately	what	the	object	is.	But	it	is	difficult	
to teach a computer this”, says Attema. “Sometimes it 
only sees a part of a building and it doesn’t know by itself 
whether it is a tree, rock or monument. It is also important 
to know the scale of what is depicted on the pictures. The 
archaeologists have put a measuring stick next to the 
monument when they took a picture. This makes it easier 

for a tool to automatically know how big something is. It is 
a bit like a puzzle. Our tool uses a lot of information to put 
objects in the correct position. ”Every summer students do 
research on the Via Appia. Thanks to the new tool they can 
upload new pictures of monuments and it will automatically 
be put in the right place on or near the street.

Filtering data

All eScience Research Engineers worked closely together 
with the archaeologists. Van Meersbergen explained to 
one of them that it is possible to give all objects above the 
surface level a different colour. For example to ‘paint’  
a tree yellow. “It turned out they were not interested in the 
trees at all, because they were planted in the seventeenth 
century. Therefore they asked us if it was possible to remove 
them. This was no problem, but we only knew what was  
really important to them after talking it through”, says  
Van Meersbergen.

His team created the visualization of the point clouds. 
Thanks to their work the user can navigate through the Via 
Appia and look at the different monuments. One can even 
take a peek behind the monuments and zoom in. It looks and 
feels a bit like playing a videogame for scientists.

The eScience Research Engineers have done an impressive 
job in visualizing the point clouds. It was also a challenge 
to make sure the enormous amount of data could be 
processed. Because so many points are gathered it is very 

important to manage it in a smart way. Otherwise it will, for 
example, take a very long time to download point clouds.
“When you’re looking at the Via Appia you want to see in 
detail what’s in front of you. But you don’t need to see all 
the details of the things that are further up the street. 
This distinction is not in the data itself, we have put it in 
there. We call this a pyramid data structure. You get in high 
resolution what is in front of you and less density of what is 
further away. Therefore you don’t need to download all the 
points”, says Oscar Martinez Rubi.

Preservation of beaches

The solutions, tools and tricks of the engineers will help to 
manage and use point clouds. Not only for the cases like 
the Via Appia, but also for other applications. For example 
the tools that Attema and his team created can help to 
develop object recognition, like identifying lampposts and 
trees. The pyramidal data structure will make it easier and 
a lot faster to download point clouds, for example of the 
second national height map of the Netherlands AHN2. And 
of course the visualization could also be used to navigate 
through other point clouds.
 
“Our work is open source and we encourage others to use 
point clouds. There are so many possibilities”, says Martinez 
Rubi. “I’m from Catalonia, where there are a lot of beaches. 
They are now using point clouds to check the amount of 
sand. So they know when more sand is necessary to keep a 
beautiful beach.”

‘Point clouds give users a lot of 
detailed information on objects 
and their whereabouts’
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Detailed point cloud of a monumental 
object along the Via Appia

The Dom Tower of Utrecht in a 3D point cloud of the second 
national height map of the Netherlands AHN2. Dataset publicly 
available at www.ahn2.nl.
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Project
Network

CBS-KNAW

• Massive biological data clustering, 

reporting and visualization tools

VU University Amsterdam 

• Computational Chemistry Made Easy

• 3D-e-Chem

• Visualizing Uncertainty and Perspectives

• DIVE+: Interacting with Historical Events in 

Linked Cultural Heritage

• BiographyNet: Extracting Relations 

between People and Events

• A Jungle Computing Approach to Large-

Scale Online Forensic Analysis

• Recording History in Large News Streams

• Dr. Watson

• Beyond the Book

• Mapping the Via Appia in 3D

ASTRON 

• Beyond the Data-Explosion – eScience 

Infrastructure for Huge Interferometric 

Datasets

• Error Detection and Error Localization 

Approaches for Radio Telescope System Health 

Management

Netherlands eScience 
Center initiatives

• 3D Geospatial Data Exploration for Modern 

Risk Management Systems

CTMM Eindhoven

• Sustainable Infrastructure for Translational 

Medical Research (TraIT)

Royal Netherlands 
Institute in Rome

• HADRIANVS

Wageningen University

• Prediction of Candidate Genes for Traits 

Using Interoperable Genome Annotations 

and Literature

• ERA-URBAN

• Summer in the City: Forecasting and 

Mapping Human Thermal Comfort in Urban 

Areas

• Chemical Informatics for Metabolite 

Identification and Biochemical Network 

Reconstruction

University of Twente

• Improving Open-Source Photogrammetric 

Workflows

University of Groningen

• PIDIMEHS

• e-Visualization of Big Data

Radboud University 
Nijmegen

• Creation of Food Specific Ontologies for 

Food Focused Text Mining

• Biomarker Boosting through eScience 

Infrastructure

Radboud UMC

• eScience Platform for Chemical Data 

Analytics

Academic Medical 
Center Amsterdam

• A Lightpath for Optical Coherence 

Tomography Imaging

KNMI 

• PRIMAVERA

Centrum voor Wiskunde 
en Informatica 

• Big Data Analytics in the Geo-Spatial 

Domain 

• Compressing the sky into a large collection 

of statistical models

FOM-Nikhef

• Giving pandas a ROOT to chew on: Modern 

Big Data front and backends in the hunt for 

Dark Matter

TNO

• RT SAR: An Architecture for Real Time Big 

Data Processing for AMBER

Huygens ING 

• From Sentiment Mining to Mining Embodied 

Emotions - Emotional styles on the Dutch 

stage between 1600-1800

TTI Green Genetics 

• The Virtual Laboratory for Plant Breeding

Delft

Den Haag

Dwingeloo

Groningen

Leiden

Gouda

Eindhoven

University Medical 
Center Utrecht

• Diagnosis of Active Epilepsy in Resource-

Poor Setting: Prediction Models Based on 

EEG Characteristics

Utrecht University

• eSALSA – Predicting Local Sea Level 

Changes

• TexCavator 

• Mining Shifting Concepts through Time 

(ShiCo): Word Vector Text Mining Change 

and Continuity in Conceptual History

Utrecht

SURFnet

• Enabling Dynamic Services

De Bilt

Twente

Wageningen

Nijmegen

University of Amsterdam

• eEcology

• Generic eScience Technologies

• SIM-CITY: Decision Support for Urban Social 

Economic Complexity

• SPuDisc: Searching Public Discourse

• DiLiPaD

• Detecting Anomalous Behaviour in the 

Amsterdam ArenA

• IndoDutch - Understanding Large Scale 

Human Mobility

• ANDI-Advanced Neuropsychological 

Diagnostics Infrastructure

Rome ≥

Amsterdam

Leiden University

• PROMIMOOC: Process Mining for Multi-

Objective Online Control

• Real-time Detection of Neutrinos from the 

Distant Universe

• AMUSE: The Evolution of Embedded Star 

Clusters

• ABC-MUSE

• ODEX4all - Open Discovery and Exchange 

for all

Delft University 
of Technology

• Large Scale Data Assimilation

• Massive Point Clouds for eSciences

• eWaterCycle

project network 1514project network



Large Projects 
Started in 2015
The Netherlands eScience Center receives 
an annual budget from NWO and SURF, 
the majority of which is provided to Dutch 
academics as subsidy in the form of cash 
and the in-kind provision of eScience 
Research Engineers.

The awarding of both cash and expertise 
makes NLeSC unique, balancing the role of 
both funder and collaborator.

Collaborations between academic partners 
and NLeSC will be based primarily on a 
long-term consistent program of calls 
addressing the defined scientific areas 
using internal key competences. All 
funded projects should address a pressing 
scientific problem, they are capable of 
delivering innovative reusable escience to 
the nation’s e-infrastructure and beyond, 
and they should have an impact on the 
scientific domain of application.

Large Projects are supported to the value 
of €500K (combined cash and in kind 
provision of eScience Research Engineers) 
and result from an annual peer-reviewed 
project call. 

An overview of our project portfolio can be 
found on page 60.
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An eScience  
infrastructure for 
improved plant 
breeding 
Project:
Prediction of Candidate Genes for Traits 
Using Interoperable Genome Annotations 
and Literature
Project Leader
Prof. Richard Visser, Wageningen UR

eScience Research Engineers
Dr. Anand Gavai 
Dr. Arnold Kuzniar

‘An eScience infrastructure is 
needed asdatasets are growing 
exponentially and as humans 
are unable to incorporate all new 
information effectively’

Food demand is projected to increase by 50% in 2030. 
One way to tackle this challenge is by breeding new 
crops to ensure food security, such as crops, that are 
more resistant to drought. Plant and crop research is 
increasingly focusing on mining genome annotations 
to identify the genes that are likely to be responsible 
for specific traits we would like to see improved. 
Since these annotated genome datasets are growing 
exponentially, and as humans are unable to quickly 
and easily convert this data into useful information, an 
eScience infrastructure is required to process all this 
data effectively and make it insightful.

A paradigm shift

Plant breeding companies are facing a paradigm shift. 
Traditional quantitative trait loci (QTL) studies allowed 
breeders to gain insight into which genome region(s) could 
improve traits of interest. However, genome annotations 
are becoming available for more and more (crop) species 
and it is observed that a QTL region could easily include 
1,000 genes, positively or negatively affecting the desired 
phenotype. 
Together with Virtual Lab for Plant Breeding (VLPB) 
affiliated	companies,	this	project	addresses	the	scientific	
challenge to utilize genome annotations and semantic 
interoperability with other databases, such as literature, 

for computer-assisted prioritization to determine which 
gene(s) is a candidate explaining the QTL. Genome 
annotations and crop phenotype ontologies will be 
converted into nanopublications; small graphs containing 
a single assertion, provenance and context, which are 
semantically interoperable with other datasets. The 
development of an eScience infrastructure is needed as 
datasets are growing exponentially and as humans are 
unable to incorporate all new information effectively. 

Plant breeding with more precision

The application of the project results will be utilized to 
select parents for crossing in plant breeding with more 
precision. The e-infrastructure will provide a perspective in 
the longer term, to enable precision breeding (genomics-
assisted in silico design of an optimal genotype with a 
set	of	defined	traits,	e.g.	quality	and/or	resistance).	The	
result will impact production in a given environment and 
the subsequent strategy to breed for such a genotype. 
Results will also be applicable in (animal, human and plant) 
genetics research in general.

Partners
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Managing  
tomorrow’s  
cities 
Project:
ERA-URBAN
Project Leader
Prof. Bert Holtslag, Wageningen University

eScience Research Engineer
Dr. Ronald van Haren

‘World-wide climate change and 
urbanization challenges illustrate 
the need to understand
urban hydrometeorology’

‘An environmental re-analysis on 
the scale of the urban environment’

The world is rapidly urbanizing. At the same time, 
climate and environmental changes are affecting living 
conditions in the urban environment. How do we keep 
cities livable, healthy and productive? And how should 
we arrange energy and water management in the cities 
of tomorrow? These are important questions that 
haven’t been answered yet because of limited long-term 
observations and limited computational capacity for 
urban scale simulations. 

These world-wide climate change and urbanization 
challenges illustrate the need to understand 
urban hydrometeorology and its consequences for 
human thermal comfort and water management. 
Limited availability of long-term geographical and 
hydrometeorological observations and limited 
computational capacity for urban scale simulations have 
so	far	hampered	answering	related	scientific	research	
questions. 

eScience challenge

This project takes up this eScience challenge and develops 
an	environmental	re-analysis	specifically	on	the	scale	of	
the urban environment (ERA-URBAN), a long-term archive 
of urban energy and water balances at very high resolution 
(up to ~100 m). 

Resolving these budgets requires a high performance 
computing effort by multi-model simulations, combined 
with a data-assimilation of large volume multi-source 
hydrometeorological observations. Urban geo-information 
is provided by the data-rich and open-access world-wide 
urban database and access portal tool (WUDAPT). 

Three scientific questions

The project covers a number of cities of contrasting size 
on the pan-European scale. The development of the 
ERA-URBAN	archive	allows	us	to	answer	three	scientific	
questions, related to pressing problems of the urban 
hydrometeorological management. Firstly, we will be able to 
innovatively quantify the trend in human thermal comfort 
over Europe in a methodologically consistent archive. 
Secondly we will explore trends in extreme precipitation, 
and thirdly we unravel the origin of the recently reported 
hysteresis in the annual cycles of urban climate. 
Business partners in wind energy and water management 
will explore the practical applicability of ERA-URBAN, 
which will be made publically available for use in science, 
engineering and consultancy. 

Partners
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A cross-disciplinary collaboration

The project goals will be realized by bringing concepts 
from	distributed	computing	(efficient	parallelization	in	
heterogeneous environments) and bioinformatics (data 
management	and	workflow	construction)	to	the	field	of	
computational chemistry. 
The project will be a cross-disciplinary collaboration 
between	specialists	in	quantum	chemistry,	workflow	
design and parallel computing with support from a 
scientific	software	company.	Initial	work	will	focus	on	
two applications, one rooted in academic research and a 
second addressing a direct industrial demand.

Simulating  
complex 
chemical 
systems 
Project:
Computational Chemistry Made Easy
Project Leader
Prof. Lucas Visscher, VU University Amsterdam

eScience Research Engineers
Dr. Lars Ridder 
Johan Hidding MSc

‘Enabling a single researcher to 
model and analyze thousands of 
compounds’

Chemists nowadays use model calculations to  
design molecules and materials with specific  
properties, to assess the feasibility of synthesis, or to 
interpret complex experimental data. But simulation 
of a complex system by combining methods is difficult 
because of the diversity of data formats for specific 
molecular properties.

The ‘computational chemistry made easy’ project 
will	design	computational	chemistry	workflows	
allowing chemists to use massively parallel computing 
environments in an easy manner. This enables a single 
researcher to model and analyze thousands of compounds, 
yielding a wealth of detailed data to, for example, rationally 
design solar cells, reduce solvent losses in organic 
synthesis, tune catalysts, or develop better LEDs. 

Empowering chemists

Allowing computational chemists to use the emerging 
massively parallel compute environments in an easy 
manner	and	focus	on	interpretation	of	scientific	data,	
rather than on tedious job submission procedures and 
manual data processing, will empower chemists from 
diverse application areas. This makes entirely new 
approaches possible in which a single researcher can 
model and analyze thousands of compounds with high-
level quantum chemistry methods. This yields a wealth 
of detailed data (molecular structures, transition states, 
charge distributions, electronic excitation energies).
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Improving  
clinical  
efficacy of drug 
molecules
Project:
3D-e-Chem
Project Leader
Dr. Chris de Graaf, VU University Amsterdam

eScience Research Engineer
Ing. Stefan Verhoeven

‘Effective approaches to efficiently 
integrate large volumes of 
heterogeneous data from different 
disciplines are still missing’

In the post genomic era, data generation in the 
pharmaceutical sciences has massively accelerated, 
requiring new analytical (eScience) approaches to 
adequately exploit this new chemical and biological 
information. Many new protein targets have been 
discovered recently and it has been shown that clinical 
efficacy is often the result of polypharmacological 
action of drug molecules (i.e. the interaction with more 
than one protein target). 

In addition, for a drug to be safe, certain off-target 
activities on other proteins should be avoided. For 
target and off-target research, a plethora of different 
ligand-based and protein-based observations are being 
generated and collected in databanks. For example, 
the protein databank (PDB) currently holds 103,015 
three-dimensional (3D) protein structures, while 
the ChEMBLdb5 database contains data relating to 
12,843,338 biological activities of 1,638,394  
compounds and 10,579 protein targets. 

Extracting useful information

All these rapidly accumulating data hold great promise 
for	more	efficient	structure-based	discovery	and	
design of ligands with desirable protein selectivity and 
poly-pharmacological	profiles.	Efficient	exploitation	is	
however hampered because effective approaches to 
efficiently	integrate	large	volumes	of	heterogeneous	
data from different disciplines are still missing. The data 
heterogeneity, volume and noise levels preclude simple 
combination in, for example, a relational database. The 
data needs to be properly integrated in order to extract 
useful information that is manageable and applicable in 
various life science disciplines.

Interoperability of different data formats 
and modeling software

To address these challenges, the 3D-e-Chem project 
will	develop	a	sustainable	open	source	KNIME	workflow	
that allows interoperability of different data formats and 
modeling software, and will enable high performance 
computing and support visualization methods. 
As a proof of concept, 3D-e-Chem will identify and 
optimize molecules that can act on several G Protein-
Coupled Receptors (the most important drug targets) 
simultaneously while avoiding critical side effects via 
off-target proteins (hERG ion channel and cytochrome 
P450	enzymes).	The	open-source	KNIME	workflow	will	
facilitate	collaboration	with	external	partners	and	efficient	
extrapolation of the knowledge obtained in 3D-e-Chem to 
other protein classes and research domains.

Partner
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Different views 
of the past
Project:
Visualizing Uncertainty 
and Perspectives 
Project Leader
Prof. Piek Vossen, VU University Amsterdam

eScience Research Engineers
Dr. Janneke van der Zwaan 
Maarten van Meersbergen MSc

‘Allowing users to compare 
information from different  
sources representing  
alternative perspectives’

Current data systems are largely incapable of 
representing the perspective and uncertainty inherent 
in knowledge. Still, with the growth of data also the 
complexity of perspectives, uncertainty and provenance 
of the data increases and with that the need for solutions 
to properly deal with those aspects. 

An integral part of humanities research

Subjectivity and uncertainty form an integral part of 
humanities research, sometimes even the research object. 
The humanities traditionally investigate uncertainty 
and perspective on various levels: texts, or other cultural 
artifacts, are dominantly subjective. Furthermore, language 
is often imprecise or ambiguous, resulting in another level 
of uncertainty. 

Topics include subjectivity of authors (e.g. this chronicle’s 
writer is pro Burgundian), the nature of data (e.g. this 
chronicle likely mentions battles, but unlikely mentions 
raping and pillaging) and the time in which the data was 
created (e.g. ‘a lot of people’ usually is summarized as 
‘10,000 people’ in the late Middle-Ages). Text dominantly 
reflects	interpersonal	and	subjective	points	of	view	
rather than objective facts. In addition, language is often 
imprecise	or	underspecified	resulting	in	another	level	of	
subjectivity (e.g. spatial information is not well captured 
in language and perceptual values are expressed through 
scalar and relative words). Even humanities scholars 
aiming to be objective generally bring their own perspective 
and view of the past, a text tradition or painting. 

Combining expertises

The combination of humanities expert knowledge and new 
computer techniques provides excellent opportunities to 
extract uncertainty and represent different synchronic 
and diachronic perspectives and points of view. Comparing 
texts across different authors and time periods or cultural 
groups can reveal cultural or temporal bias.
 

Strengthening the methodology of 
digital humanities

This project aims to develop tools that visualize 
subjectivity, perspective and uncertainty to make them 
controllable variables. The tools should allow users to 
compare information from different sources representing 
alternative perspectives and to visualize subjectivity and 
uncertainty. Such a visualization will enable improved 
and comprehensive source criticism and strengthen the 
methodology of digital humanities. 
The visualization will be tested on data from three projects, 
addressing the solution’s generalisability.
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‘A natural next step is to turn 
to crowdsourcing for extending 
existing metadata enrichment 
processes’

The shift to Digital Humanities has brought history 
researchers, investigating media or political history, and 
other humanities scholars, an unprecedented amount of 
historical information via the Web. Similar to other users 
of digital data (consumers, content creators, teachers, 
publishers), scholars are faced with the challenge how 
to find, link and understand collections with the massive 
scale and diversity. 

Designing and developing intuitive user 
interfaces

This complexity in the datasets poses a major challenge 
in advancing the design and development of intuitive user 
interfaces that provide usable interpretation support. 
Enriching object metadata by means of structured 
vocabularies has been shown to improve the work of 
professionals and to increase accessibility for end-users. 
On the Web, the theory of interpretation in the 
humanities, called hermeneutics, needs to account for 
the interpretation of information in a digital environment. 
Interpretation is a co-operative activity, and a necessary 

condition is the overview of diverging perspectives in 
heritage objects. Digital hermeneutics, thus, forms 
the appropriate context to reason about access to and 
interpretation of online collections of historical resources 
and cultural heritage institutions. 

Crowdsourcing

For digital hermeneutics, enriching collection metadata 
with events can be valuable, however structured 
vocabularies for historical events are extremely rare. 
Therefore, a natural next step is turn to crowdsourcing for 
extending existing metadata enrichment processes as a 
fitting	approach	to	discover	historical	events:	the	extracted	

events can then be used to bridge between objects 
in different collections, resulting in supporting event-
centered browsing, searching and navigating in integrated 
collections. 

A next level in interpretation support

Advancing interpretation support (core to Digital 
Hermeneutics) is the aim of this DIVE+ project by 
connecting the need for digital hermeneutics user 
interfaces with the characteristics of the relevant online 
data and the strengths of crowdsourcing. The aim is to 
combine the novel interaction paradigm of DIVE4 , with 
the unique approach of CrowdTruth for diversity of event 
perspectives and the richness of heritage linked data. 
In doing so, the project will address the technological 
challenges to fully support digital hermeneutics. DIVE+ 
will provide a next level in interpretation support that will 
advance how history researchers and other humanities 
scholars are accessing digital datasets with their  
increased scale and complexity in terms of relationships 
and perspectives.
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Online  
exploration of 
heritage  
collections
Project:
DIVE+: Interacting with 
Historical Events in Linked Cultural 
Heritage
Project Leader
Dr. Lora Aroyo, VU University Amsterdam

eScience Research Engineers
Christiaan Meijer MSc
Dr. Carlos Martinez-Ortiz

Kunst- und Raritätenkammer (1636)
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Highlights From 
Path-Finding 
Projects Started 
in 2015

3130

In addition to the major projects, 
NLeSC sponsors smaller eScience 
initiatives, referred to as ‘Path-Finding 
Projects’. They are intended to provide 
the opportunity to rapidly meet short-
term scientific challenges, serve as 
a pilot for future research activities, 
address immediate technological goals 
or investigate the potential to initiate 
large projects. 

Path-Finding Projects are supported 
to the value of € 50K (via the in kind 
provision of eScience Research 
Engineers) and are available constantly 
with proposal evaluation undertaken 
two times a year.

On the following pages we showcase 
a selection of Path-Finding Projects 
that started in 2015. An overview of 
our project portfolio can be found 
on page 60.



Parliamentary	proceedings	reflect	our	history	from	
centuries ago to the present day, through times of war and 
peace, and of economic crisis and prosperity. With carefully 
curated proceedings becoming available in digital form 
in many countries, new research opportunities arise to 
analyze this data, on an unprecedented longitudinal scale, 
and across different nations, cultures, and systems of 
political representation.
This project will develop a tool to assist in qualitative and 
quantitative diachronic comparative research performed 
on large text corpora. This will inform a new approach to 
the history of parliamentary communication and discourse, 
and address new research questions.

 
Digging into 
Parliamentary 
Data
Project:  
DiLiPaD

 
A model for 
detailed flood 
predictions around 
the globe
Project:  
Large scale Data  
Assimilation

 
High-resolution 
radar for earth and 
space observation
Project:  
RT SAR: An Architecture for Real Time Big 
Data Processing for AMBER
 

 
Observing 
processes that are 
inaccessible to 
optical telescopes

Partner Partner PartnerPartners

Project Leader
Dr. Maarten Marx 
University of Amsterdam

eScience Research Engineer
Dr. Janneke van der Zwaan

The operational global hydrological model built in the 
eWaterCycle project has all central features, such as 
near real-time data assimilation and global coverage. An 
important feature of the eWaterCycle system is its ability to 
predict	flooding.	One	of	the	biggest	challenges	remaining	
is the scaling up of this system, in particular the data 
assimilation. In this project methods and software will be 
developed for handling DA on a large scale. The result will 
be an operational global model that produces detailed 
flood	predictions	around	the	globe.	

Project Leader
Prof. Nick van de Giesen  
Delft University of Technology

eScience Research Engineer
Dr. Niels Drost

Project Leader
M.P.G. Otten MSc 
TNO

eScience Research Engineer
Dr. Hanno Spreeuw

Synthetic Aperture Radar (SAR) is a high resolution 
imaging radar, typically deployed on aircraft and satellites. 
SAR has a growing number of applications in earth and 
space observation, such as oceanography, environmental 
monitoring, disaster monitoring and warning (earth 
quakes,	land	slides,	floods,	oil	spills),	but	also	in	planetary	
exploration and the mapping of planet surfaces (for 
example Mars or Venus). Advances in digital technology 
enable	significant	improvements	in	sensor	performance.	
TNO´s AMBER is a unique multi-channel SAR system, 
designed for very small aircraft, producing a continuous 
raw	sensor	data	flow	of	7	Gb/s,	requiring	~TFLOPs	
computation for image formation. This project will focus on 
designing a real-time processing framework for compact 
multi-channel radar systems such as AMBER.

Project Leader
Dr. Dorothea Samtleben 
Leiden University

eScience Research Engineer
Dr. Hanno Spreeuw

A new era in the exploration of the Universe has begun 
with the recent discovery of high-energetic extraterrestrial 
neutrinos. The KM3NeT neutrino telescope, currently 
under construction In the Mediterranean Sea, enables 
researchers to fully exploit this new opportunity. Light 
created by particles in neutrino interactions in the Earth 
or Water is collected with a large 3-dimensional grid of 
sensitive photo detectors. 
Fast	filtering	of	the	collected	data	is	essential	to	allow	
data storage. Current algorithms focus on the selection 
of	specific	signatures	in	the	hit	correlations	which	are	
expected	from	high	energetic	interactions.	The	efficiency	
is limited by the use of the available computing power. 
An accurate online reconstruction of the detailed event 
properties	can	significantly	enhance	the	efficiency	and	
provide useful triggers to other astronomical facilities like 
optical or gamma ray observatories. This project develops 
the path towards real-time processing of that data.

Project:  
Real-time detection of neutrinos 
from the distant Universe
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Artistic (and unrealistic) view of the 
ANTARES detector and its environment.

The House of Commons, 1833
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Most people with active epilepsy live in rural areas in low 
and middle income countries. Despite the availability of 
cheap and save drugs, more than 80% is not on treatment 
due to lack of required diagnosis. Development of 
diagnostic methods that are available in rural setting and 
that do not rely on medical specialists will greatly help to 
reduce this large treatment gap. 
Recently, there have been promising results in using 
computers to diagnose epilepsy based on standard 
electroencephalography	(EEG)	recordings.	This	Path-finding	
project will bridge the gap between electroencephalography 
prediction modeling and epilepsy diagnosis in rural areas 
of sub-Saharan Africa, where the burden of epilepsy is 
highest. EEG will be acquired in community services with 
wireless, affordable consumer-grade headsets. Diagnostic 
EEG prediction models will be developed with machine 
learning and signal processing algorithms. Models will be 
incorporated in a telemedicine web-portal to aide future 
diagnoses	and	reduce	the	significant	burden	of	epilepsy.

Aerial imagery over urban areas is increasingly being used 
to provide detailed imagery and 3D models to support many 
applications such as map updating, urban planning and 
water management. The size of such photogrammetric 
projects is increasing rapidly, causing a scramble for 
hardware with more memory and processing power. 
Nowadays, the need of high performance hardware 
represents one of the main bottlenecks in the development 
of	efficient	automated	applications	exploiting	
photogrammetry over large areas. This project aims at 
implementing three tools for processing of large datasets 
able to run on consumer-grade computers; two case 
studies are used to test the developed tools.

 
Processing large 
datasets on  
consumer-grade 
computers

 
Prediction models 
based on EEG 
characteristics

Partner Partner

Project:  
Improving Open-Source Photogrammetric 
Workflows for Processing Big Datasets

Project Leader
Dr. Francesco Nex
University of Twente

Project:  
Diagnosis of active epilepsy in  
resource-poor setting

Project Leader

eScience Research Engineer
Oscar Martinez Rubi MSc

eScience Research Engineer
Dr. Vincent van HeesDr. Willem M. Otte 

UMC Utrecht
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Distributing anti-epileptic drugs in Jalda, India

An example of successful image block orientation using the 
MicMac library on a small and very irregular UAV images.
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Alliances 
Started in 2015

36

In the spirit of collaboration and 
the prevention of duplication and 
fragmentation, the Netherlands 
eScience Center intends to develop 
partnerships with ongoing initiatives 
whose goals NLeSC shares. Working 
in collaboration with established 
discipline specific initiatives provides 
NLeSC a direct connection to discipline 
scientists without replicating 
work already being conducted, 
thereby further developing our core 
technological competences. The 
funding is not intended to directly 
sponsor other organizations, but rather 
to fund joint and innovative activities. 



39alliances started in 2015

Project: 
Enabling  
Dynamic  
Services
Project leader
Dr. Peter Hinrich, SURFnet

eScience Research Engineers 
Mateusz Kuzak MSc
Dr. Niels Drost
Ing. Stefan Verhoeven

38alliances started in 2015

Realizing  
the full potential 
of the Dutch  
e-Infrastructure

Although the e-Infrastructure of the Netherlands as 
provided by SURF and others is at a high level, the 
combined use of different e-Infrastructure components 
(for instance connecting two different supercomputers 
using a lightpath network connection) is still hard to 
accomplish. Especially when the resources are provided 
by different suppliers (for instance a database at a 
university, network connections from SURFnet and 
compute resources from SURFsara). A lot of manual 
steps are needed, usually requiring assistance from the 
operators of all e-Infrastructure providers involved. In 
order to be successful, users (researchers) also need to 
have an advanced understanding the e-Infrastructure 
themselves, knowledge not always available. 

Combining different pieces of 
e-Infrastructure efficiently
The mission of the Enabling Dynamic Services (EDS) project 
is to create a system that allows users to combine different 
pieces of e-Infrastructure (from SURF or otherwise) 
efficiently,	both	in	effort	of	the	user	and	in	computational	
efficiency	of	the	resulting	system.	EDS	is	a	collaboration	
between different parts of SURF (SURFnet and SURFsara) 
and the Netherlands eScience Center. The EDS project 
is part of the SURF Integrated Federated Infrastructure 
innovation programme.

Focus on usability and user’s needs
In some ways the EDS project can be considered a follow-
up of several infrastructure combining prototype projects, 
including the Enlighten Your Research Global eSALSA 
project, and research into Jungle Computing done in 
the Ibis project. An important lesson learned in these 
projects is the need to focus on usability. In addition, a 
good understanding of exactly what users need to solve 
their problem is very important. The EDS project therefore 
started by making an inventory of the relevant and available  
e-Infrastructure components and which combinations 
users would require in real use cases. 
Equally important is to make sure to not build the needed 
system completely from scratch. A lot of (software) 
elements needed for combining e-Infrastructure are 
constantly developed. Building on existing solutions rather 
then re-inventing the wheel is key to making progress. 

Contribution to NLeSC’s core technologies
This alliance contributes to our core technology expertise in 
‘Optimized	Data	Handling’	and	‘Efficient	Computing’.

Partners

Dutch national supercomputer Cartesius
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Project: 
Detecting  
Anomalous  
Behavior in  
Stadium Crowds
Project leader
Prof. Sander Klous

eScience Research Engineer
Dr. Sonja Georgievska

alliances started in 2015

Location analytics 
based on data 
collected with  
Wi-Fi and Bluetooth 
sensors in the 
Amsterdam ArenA

40

Crowd disasters have taken many human lives. The Love 
Parade disaster (Duisburg, 2010), the Ellis Park Stadium 
disaster (Johannesburg, 2001), the PhilSports Stadium 
stampede (Manila, 2006) are just a few recent examples. 
Yet, controlling crowds is a still unsolved problem.
The problem arises from the fact that in dense crowds, a 
“normal” situation may suddenly turn into a dangerous 
situation in the event of panic and that these changes are 
very difficult to predict as well as prevent.

Amsterdam ArenA as a Living Laboratory
In this project this problem will be addressed using the 
Amsterdam ArenA stadium as a living laboratory. Based 
on detection of Wi-Fi and Bluetooth signals from smart 
phones, we will follow visitors’ locations in real time. We 
will develop algorithms and software to process locations 
in real time and to detect “abnormal” behaviour of a crowd 
that could lead to a disaster.
Existing simulation models will be used to model normal 
and abnormal behaviour in crowds. Based on the results, 
we	will	train	classifiers	to	detect	abnormal	behaviour	
during a public event.

Interaction with the crowd
Our ultimate goal, to be achieved in follow-up projects, 
is to develop a system that interacts with the crowd in 
order to prevent escalation of risk situations into actual 
disasters. Such system will direct (groups of) individuals, 
e.g. to alternative exits, to minimize congestions during an 
emergency situation, with mass communication devices 
like screens or personal devices like smart phones.

Contribution to NLeSC’s core technologies
This alliance contributes to our core technology expertise in 
‘Optimized Data Handling’ and ‘Big Data Analytics’.

Partner
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Project: 
Error Detection 
and Error  
Localization
Project leader
Dr. Albert-Jan Boonstra

eScience Research Engineers
Christiaan Meijer MSc
Dr. Hanno Spreeuw

Approaches for 
Radio Telescope 
System Health 
Management

In modern radio telescopes, System Health Management 
(SHM) systems are crucial for (early) detection of errors 
and for remedying them. Due to the increasing scale and 
complexity of the systems involved, the effectiveness and 
efficiency of current day SHM approaches are limited. 
Therefore, intelligent automated SHM approaches would 
significantly improve the quality and availability of the 
observational systems.

Crucial for scientific results
This	is	not	only	beneficial	for	maintenance,	operations,	and	
cost.	It	also	is	crucial	for	the	scientific	results,	as	accurate	
knowledge of the state of the telescope is essential for 
calibrating	the	system.	Data	analytics	and	more	specifically	
Machine Learning (ML) have shown to be able to “learn” 
from data.
The purpose of this project is to investigate the applicability 
of novel approaches such as ML for SHM in radio 
astronomy. Although this project focuses on application  
of this technology in radio astronomy, similar problems 
arise	in	scientific	instruments	across	many	disciplines,	
such as high-energy physics, ecology, life sciences and 
urban planning.

A generic methodology
Similar problems also occur in large-scale simulations, for 
example in water management, computational chemistry 
and climate science. In this alliance, a generic methodology 
will	be	developed	which	is	also	applicable	in	these	fields.

Contribution to NLeSC’s core technologies
This alliance contributes to our core technology expertise in 
‘Optimized Data Handling’ and ‘Big Data Analytics’.

Partner
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Completed 
Projects in 
2015
Chemical	Informatics	for	Metabolite	Identification	and	
Biochemical Network Reconstruction
Dr. Lars Ridder. Wageningen University

Sustainable Infrastructure for Translational Medical 
Research (TraIT)
Dr. Jan-Willem Boiten. Center for Translational Molecular 
Medicine (CTMM), Eindhoven

Massive Point Clouds for eSciences
Prof. Peter van Oosterom. Delft University of Technology

Beyond the Book
Prof. Karina van Dalen-Oskam. Huygens ING

TexCavator
Prof. Joris van Eijnatten. Utrecht University

Mapping the Via Appia in 3D
Maurice de Kleijn, MA. VU University Amsterdamterdam

eWaterCycle
Prof. Nick van de Giesen. Delft University of Technology 

eScience Platform for Chemical Data Analytics
Prof. Gert Vriend. Radboud UMC
  

Upcoming 
Projects 
(Funded in 2015)
Enhancing Multiscale Computing with Sensitivity Analysis 
and	Uncertainty	Quantification	(e-MUSC)
Prof. Alfons Hoekstra. University of Amsterdam

Algorithmic Geo-visualization: from Theory to Practice
Prof. Bettina Speckmann. Eindhoven University of 
Technology

Towards Large-Scale Cloud-Resolving Climate Simulations
Prof. Daan Crommelin. Centrum Wiskunde & Informatica 
(CWI)

What Works When for Whom? Advancing Therapy Change 
Process Research by Mining for Therapy-Related Textual 
Features in Effective e-Mental Health Interventions
Dr. Anneke Sools. University of Twente

DynaSlum: Data Driven Modeling and Decision Support for 
Slums
Dr. Michael Lees. University of Amsterdam

Enhancing protein-drug binding prediction
Dr. Daan Geerke. VU University Amsterdam

Automated Parallel Calculation of Collaborative Statistical 
Models
Dr. Wouter Verkerke.	FOM/Nikhef

iDark: The intelligent Dark Matter Survey
Dr. Sascha Caron. Radboud University Nijmegen

AA-ALERT: Access and Acceleration of the Apertif Legacy 
Exploration of the Radio Transient Sky
Dr. Joeri van Leeuwen. ASTRON

Fast Open Source Simulator of Low-Energy Scattering of 
Charged Particles in Matter
Dr. Cornelis Wouter Hagen. Delft University of Technology

Towards a Species-by-Species Approach to Global 
Biodiversity Modelling
Prof. Mark Huijbregts. Radboud University

44completed	projects	in	2015	/	upcoming	projects	(funded	in	2015) 45from projects to core technologies

The eScience Technology Platform 
(eStep) is NLeSC’s generic, 
overarching technology platform, 
containing software, knowledge and 
eScience research. 

The	Netherlands	eScience	Center	has	identified	a	series	
of core technologies that underpin existing projects and 
are likely to continue to be crucial in new projects for 
the foreseeable future. Maintaining at least operational 
expertise in these areas allows the center to address the 
majority of discipline problems presented to us. 

NLeSC aims to excel in some niches in these areas and has 
set up a research track for eScience Research Engineers 
who have the ambition to develop an academic career. The 
knowledge and technology we develop in eStep is aligned 
with	the	set	of	core	technologies	we	identified.	

Developing a small number of world-class expertises is 
also crucial to ensure the long-term impact of the center 
and to facilitate collaboration with leading partners. 
Our current core technologies are displayed on this page.

From projects to core 
technologies: The eScience 
Technology Platform

Text Mining

Information Visualization

Scientific	Visualization

Information Retrieval

Computer Vision

Low Power Computing

Orchestrated Computing

High Performance Computing

Handling Sensor Data

Information Integration

Databases

Data Assimilation

Accellerated Computing

Efficient 
Computing

eStep

Distributed Computing

Linked Data

Optimized Data 
Handling

Machine Learning

Big Data 
Analytics



In addition to the Netherlands  
eScience Center’s growing project 
portfolio the center has a role to play in 
developing the broader Dutch eScience 
community and engaging with like-
minded organizations across Europe 
and the world.
 
This requires NLeSC to undertake 
numerous tasks outside the primary 
role of funding and contributing to 
collaborative projects. These activities 
include organizing regular meetings and 
symposiums, writing position papers, 
and contributing to large collaborative 
projects. NLeSC also has an increasingly 
important role in coordinating the 
continued development of data-driven 
and compute-intensive research in The 
Netherlands. 

The following pages highlight a 
numberof these initiatives. 
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€ 27 million 
for Netherlands 
eScience Center
NWO, the Dutch science-funding 
body and SURF, the collaborative 
organisation for ICT in Dutch 
education and research, will 
continue to fund the Netherlands 
eScience Center (NLeSC) for a 
further five year period. 

Founded in 2011, NLeSC is the Dutch national expertise 
center for utilizing Big-Data in research environments. 
NLeSC develops the domain overarching software and 
workflows	required	by	researchers	dealing	with	large	
volumes of rapidly generated and heterogeneous data. 
To tackle the grand societal challenges of the coming 
years, such as climate change, increased population size, 
aging, and urbanization, researchers will be more and 
more dependent on utilizing data-driven and compute-
intensive approaches to deal with Big-Data. NLeSC is a key 
component of the long-term Big-Data strategies of both 
SURF and NWO.

Continued five year funding
On Thursday 8 October 2015, NWO Director General, Hans 
de Groene and SURF Managing Director, Erik Fledderus 
formally signed the agreement to continue funding 
of	NLeSC	for	a	further	five	years.	This	announcement	
guarantees € 5.4M funding per year for NLeSC. The  
majority of this money will beawarded to collaborative 
projects across Dutch academia. NLeSC has previously 
funded and collaborated on more than 50 such Big-
Data projects in areas as diverse as life sciences, digital 
humanities and physics.

eScience Research Engineers help scientists
In addition to providing funding to researchers tackling 
Big-Data challenges, NLeSC also provides access to its 
team of experts in digital science. These so called eScience 
Research Engineers are a new breed of scientists with a 
strong	drive	to	perform	fundamental	scientific	research	
whilst at the same time being very knowledgeable of the 
capabilities and use of advanced computing and data 
science. This announcement ensures the next generation 
of projects and the development and availability of new 
eScience Research Engineers for the future.

Many new Big-Data projects
NLeSC Director Prof. Wilco Hazeleger welcomed the 
announcement,	stating	“This	five	year	funding	guarantee	
will enable us to launch many new projects across diverse 
disciplines, provide training and national coordination. This 
is good news for NLeSC and everybody in the National Big-
Data landscape”.
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From left to right: Erik Fledderus (SURF), Wilco 
Hazeleger (NLeSC), Hans de Groene (NWO)

3rd National eScience Symposium

3rd National eScience Symposium



NLeSC-Lorentz 
eHumanities 
Day
On December 14th the Lorentz 
Center and NLeSC co-hosted an 
eHumanities event in Leiden.

The event to promoted and discussed digital humanities 
projects and issues on how NLeSC continues to build 
strength in this important application area, including 
funding strategies and focus.

The event, organised in collaboration with the Lorentz 
Center, was well attended and included project pitches, 
expert panels and keynote lectures.

The Science 
of Big-Data 
Analytics & 
Visualization
On November 23rd 2015, at the  
Media Plaza of the Jaarbeurs in  
Utrecht, 200 researchers attended  
an NLeSC hosted event to share 
insight from some leading examples 
of data-driven analytics and 
visualization being undertaken 
across Dutch academia.

One consequence of the increased complexity, variety 
and volume of the datasets present in research in the 
Big-Data era has been a new concentration on the 
development of visualization and analytics approaches. 
There	is	a	requirement	to	find	ways	to	interact	better	with	
data by reducing their complexity, by identifying patterns 
and relationships and by presenting them in a readily 
interpretable fashion.

Data analytics & visualization approaches can enable 
researchers to recognize sources of relevant information, 
prepare raw data, use statistical tools, extract meaningful 
information, recognize potential problems and make 
visualizations	to	communicate	their	findings.	With	the	
application of statistics and applied mathematics at its 
core, the use of data-analytics and visualization are generic 
requirements for many scientists. Combining Big Data with 
theory and conceptual models will enable scientists  
to structure the wealth of data and provide valuable 
forecasts and insights.

Large broad audience
In total, more than 650 people registered for the event with 
more than 450 in attendance. So large was the audience 
that the Twitter hashtag ‘#nlesc15’ was at times trending 
nationally. The symposium participants ranged across 
researchers (from academia and industry), students, 
data	scientists,	scientific	administrators,	CIOs	and	CTOs	
from chemistry, physics, biology, social science, computer 
science, mathematics and the humanities. 

5 track agenda
In addition to the plenary track, a large part of the day 
was	devoted	to	five	scientific	tracks,	each	featuring	an	
international keynote and organised in collaboration with 
a partner organisation. The largest track was focussed 
on disruptive computer and data science and organised 
in collaboration with IPN. A track devoted to life sciences 
& ehealth was organised with the Dutch Techcenter for 
Life Sciences (DTL) and another on humanities and social 
sciences organised with the eHumanities group of KNAW. 
Finally, tracks on physics, with Nikhef and environment & 
sustainability with KNMI completed the agenda.

Young eScientist Award
An additional highlight of the event was the announcement 
of Dr. Wim Otte as the Young eScientist of the Year 2015. 

National 
eScience 
Symposium
On Thursday October 8th 2015, 
NLeSC welcomed scientists and 
researchers from all disciplines to 
the Amsterdam ArenA for the 3rd 

National eScience Symposium. 

Entitled	‘Accelerating	Scientific	Discovery’,	the	symposium	
showcased the world-class data-driven and compute-
intensive research crucial for applied science in the 
digital and Big-Data era. A  broad range of scientists and 
researchers	discussed	how	scientific	practice	is	being	
revolutionised by the increased capacity to harness the 
power	of	computing	technology.	The	innovative	scientific	
and technological interventions that result are being used 
to address the grand societal challenges of the coming 
years, such as climate change, increased population size 
and aging, resource scarcity and increased urbanization.

Keynotes
The day began with introductions from NLeSC Director  
Prof. Wilco Hazeleger and chairman of the NLeSC board, 
Jan de Jeu. The plenary program featured four keynotes.  
Prof. José van Dijck, the newly appointed president of The 
Royal Netherlands Academy of Arts and Sciences (KNAW), 
spoke about digitization and humanities research and  
Prof. Alexander Rinnooy Kan discussed the role of ICT and 
Big Data in research from the perspective of his role as 
chair of the National Science Agenda. 
Prof. Leonard Smith from the University of Oxford spoke 
about ’Doing Science in the Dark’ and Tony Hey from the 
University of Washington discussed eScience and the 
Fourth	Paradigm	for	Scientific	Discovery.
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From left to right: Prof. Tony Hey, Dr. Wim Otte  
(Young eScientist of the Year), Dr. Frank Seinstra
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IEEE eScience 
2015
eScience Research Engineers have 
six papers accepted for the 11th 
IEEE International Conference on 
eScience

The IEEE eScience 2015 conference, held in Munich from 
31st August to 4th September 2015, brought together leading 
international and interdisciplinary research communities, 
developers, and users of eScience applications and 
enabling IT technologies. 

The conference aim was to serve as a forum to present 
recent research advances in eScience and highlight 
associated activities worldwide, providing an outlook of 
challenges and opportunities we will face in the future. 
The annual conference is the most visible international 
eScience event and therefore important for NLeSC’s 
development	and	credibility	within	the	field.	In	2015	the	
eScience research engineers had six paperes accepted for 
the conference, ensuring NLeSC was one of the most visible 
organizations at the event. 

TraIT platform
Over 1000 researchers utilizing  
TraIT platform to manage 
biomedical research results.

In January 2015 the 1000th researcher registered to utilize 
the TraIT project to manage their research results. 
TraIT is an IT platform for operational biomedical research 
projects	with	extensive	data	files	(‘Big	Data’).	It	offers	
an easy, accessible way to collect, analyse, archive, 
disseminate and secure data, thereby accelerating 
innovations in medical care and ultimately resulting in 
better healthcare at lower costs. TraIT is a Dutch public 
private collaboration with thirty partners.

As a founding partner of TraIT, the Netherlands eScience 
Center has been responsible for creating a stable and 
secure environment, and supporting tools, where the tools 
developed by TraIT work packages can run together.

The various TraIT work packages focus on selecting the 
right software packages and tools to address the needs of 
their	specific	user	groups	and	subsequently	developing,	
building	and	implementing	those	tools,	work	flows	and	
pipelines in small scale pilot studies. Once the development 
phase is completed, large-scale implementation is required 
to	make	the	tool,	work	flow	or	pipeline	robust	enough	for	
the research community at large and to build the necessary 
infrastructure for access and support. In doing so, TraIT is 
able to provide a unique national solution for the storage, 
analysis and dissemination of crucial biomedical data in an 
efficient	and	comprehensive	manner.

Social scientists are researching 
the emotions which films arouse 
in viewers in order to better 
understand the role of media in 
society and culture. 

Mapping	the	emotions	which	are	aroused	by	a	film	could	
also	prove	useful	for	recommending	films	which	a	user	
might	find	interesting	(like	Netflix	does,	for	example).	
One challenge when mapping the emotions of viewers  
is	the	fact	that	it	is	difficult	and	expensive	to	measure	 
these emotions.

eScience Research Engineer Lars Buitinck measures 
the	emotions	which	are	evoked	by	films	by	analyzing	
amateur	film	reviews.	In	collaboration	with	communication	
scientists at the University of Amsterdam, he has 
developed a method for automatically identifying emotions. 
Buitinck presented his method during the 37th edition of 
the international ‘European Conference on Information 
Retrieval’ in Vienna.

Multiple emotions within a single sentence
Previous research into emotion recognition mainly focused 
on recognizing emotions at sentence level and was limited 
to a binary distinction: a sentence will either express a 
positive or a negative emotion. Buitinck’s new method can 
identify multiple emotions within a single sentence. The 

method uses statistical patterns in word usage in order to 
identify expressed emotions and also takes correlations 
between human emotions into account (which emotions 
occur together relatively frequently?).

Text analysis of film reviews on the internet
In order to develop this method, the researchers picked 
film	reviews	from	the	internet	in	which	they	manually	
identified	expressed	emotions	(which	words	express	an	
emotion?)	and	then	classified	them	(which	emotion	is	being	
expressed?). Using this collection of reviews and emotions, 
the next task was to develop an algorithm which was 
capable of detecting the emotions in reviews as effectively 
as the communication scientists themselves. Buitinck’s 
algorithm was able to detect the same emotions as the 
scientists in 85% of cases.

Data set
As well as presenting two new algorithms for detecting 
multiple expressed emotions within a sentence, Buitinck 
has	also	published	the	data	set	of	reviews	and	identified	
emotions so that other scientists can use this information.

Publication details
Buitinck L, van Amerongen J, Tan E, de Rijke M. 2015. Multi-
emotion detection in user-generated reviews. ECIR 2015: 
37th European Conference on Information Retrieval.

Article Source: Informatics Institute University of Amsterdam

Emotions in film reviews
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Peggy Langenhoff, research coordinator Internal 
Medicine at Elisabeth-TweeSteden Ziekenhuis in 
Tilburg, registered as 1000th researcher for TraIT.

Group photo at the 11th IEEE International 
Conference on eScience in Munich, Germany
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Global hydrological forecast 
system goes beta.

The eWaterCycle project team launched the beta preview of 
the eWaterCycle global hydrological forecast system. Using 
advanced science-based models and high performance 
computing, the system predicts the water availability of the 
land	surface	at	a	very	fine	scale	for	the	coming	week.	This	
enables mitigation and management of upcoming extreme 
events,	such	as	floods	and	droughts.

Challenging
Challenging about the forecasting system is that in situ and 
satellite data are used to update and improve the forecast. 
This allows the system to provide detailed hydrological 
information for water management challenges around  
the globe.

Heat wave
Heat records were shattered in  
The Netherlands during the June/
July 2015 heat wave. The Summer 
in the City project has been 
developing an app that attempts to 
show you weather predictions for 
your neighborhood.   

Traditional weather forecasts, although reliable enough to 
plan an outdoor trip, predict average temperatures in rural 
areas of several kilometers by size. In cities temperatures 
may be several degrees Celsius higher due to lots of activity 
and lots of people, and building materials and structures 
that insulate or hold the heat. The city doesn’t release it’s 
heat as fast as the surrounding country side which may, 
for example, affect the quality of your sleep or your work 
productivity on hot summer days. This is called the urban 
heat island effect.

A human thermal comfort forecast app
To make weather predictions on street level or to say 
something about human thermal comfort, is challenging. 

It requires computer simulations on very high spatial and 
temporal scales. The Summer in the City application shows 
the difference between the traditional weather forecast 
and the actual temperature on street level. This helps you 
decide where to keep cool on hot summer days. It could 
also assist governmental agencies in foreseeing health 
crises during heat waves; forecasting human thermal 
comfort on street level is novel and will be of added value 
for public health and society in general.

Trends in human thermal comfort in European cities
The Summer in the City project, in which the above app 
is being developed, has led to a new project called ERA-
URBAN. In this project data from long-term archives is 
being used to explore trends in, among other things, human 
thermal comfort in European cities. In a rapidly urbanizing 
world, where 67% of the population is expected to live in 
cities by 2050, keeping those cities liveable, healthy and 
productive should be high on the agenda.

More information
www.eScienceCenter.nl/project/summer-in-the-city		
www.met.wau.nl/Summerinthecity

Image: The Summer in the City forecasting application (beta). The map 

shows the urban heat island effect (UHI). It should be used in combination 

with a traditional temperature forecast to get an estimation of the actual 

temperature in your neighborhood. 

Possible applications
The possible applications of such a system are numerous. 
Water shortages affect crops, navigation, and hydropower 
generation.	Early	warnings	for	floods	will	give	people	
and business the necessary time to prepare. In a recent 
survey by the Carbon Disclosure Project, more than 50% 
of businesses stated that water shortages and excesses 
regularly affected their operation.

Beta preview
http://forecast.ewatercycle.org/

eWaterCycle 

‘Early warnings for floods 
will give people
and business the 
necessary time to prepare’
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eWaterCycle global hydrological forecasting system

The Summer in the City app attempts to show 
you weather predictions for your neighborhood 
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SuperComputing 2015
Together with SURF the Netherlands 
eScience Center attended the 
SuperComputing 2015 conference to 
present Dutch innovative developments 
to an international audience.

Dr. Wim Otte wins first Young 
eScientist Award
The annual prize aims to award a young scientist 
demonstrating excellence in the development or 
application of eScience approaches to address 
scientific challenges. The prize grants € 40K in kind 
provision of eScience Research Engineer support 
to undertake a research project and € 10K personal 
sponsorship for travel or consumables.

National Science Agenda 
Visualization
On 27 November 2015 the Dutch National Science 
Agenda was presented to the Ministry of Education, 
Culture and Science and the Ministry of Economic 
Affairs. We developed a data visualization to query the 
large number of questions and make the data more 
insightful. wetenschapsagenda.eScienceCenter.nl  

NLeSC hosts track at  
ICT.OPEN
More than 400 scientists from all ICT 
research disciplines and interested 
researchers from industry come together 
to learn from each other, to share ideas 
and to network. NLeSC hosted an eScience 
track at the event.

Six papers accepted for IEEE 
eScience Conference
The annual conference is the most visible 
international eScience event and therefore important 
for NLeSC’s development and credibility within the 
field. In 2015 the eScience research engineers had 
six paperes accepted for the conference, ensuring 
NLeSC was one of the most visible organizations at 
the event.

€27 million for Netherlands 
eScience Center
NWO, the Dutch science-funding body and SURF, 
the collaborative organisation for ICT in Dutch 
higher education and research, will continue to 
fund the Netherlands eScience Center (NLeSC) 
for a further five year period. NLeSC is a key 
component of the long-term Big-Data strategies of 
both SURF and NWO.

3rd National eScience 
Symposium
NLeSC welcomed scientists and researchers 
from all disciplines to the Amsterdam ArenA for 
the 3rd National eScience Symposium. Entitled 
‘Accelerating Scientific Discovery’, the symposium 
showcased the world-class data-driven and 
compute-intensive research crucial for applied 
science in the digital and Big-Data era.

eWaterCycle goes beta
Using advanced science-based models 
and high performance computing, the 
system predicts the water availability of 
the land surface at a very fine scale for 
the coming week.

Heat wave in 
Amsterdam
Heat records were shattered in The 
Netherlands during the June/July 
2015 heat wave. The Summer in the 
City project developed an app that 
shows you weather predictions for 
your neighborhood.

16 November

8 October

14 December

31 August 8 October 8 October 

20 April 7 July

9 new projects and 2 new 
strategic alliances
The projects, scheduled to start in 2016, 
are collaborations with research teams 
from multiple Dutch academic groups and 
represent the latest step in the continued 
development of NLeSC’s project portfolio.

8 December

Timeline 
Highlights 
2015 24 March
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