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Preface
Dear Reader,

I am proud to present to you the new strategy 
of the Netherlands eScience Center. It 
describes a number of strategic choices 
and will provide direction for our activities 
during the next 5 years. We are living in an 
increasingly digital world which offers many 
opportunities to those with the specific 
knowledge to exploit them. It is our aim to work 
with scientists to utilize digital technology to 
address their scientific questions. 

The Netherlands eScience Center is a young 
center with a clear role in the Dutch landscape 
as set out in this document. We collaborate 
with all research disciplines and balance 
distributing our efforts among trailblazers, to 
be at the forefront, and disciplines where the 
use of advanced computer and data science is 
starting to emerge. We develop a limited number 
of core technological competences where we 
can have a broad impact on research practices. 
The value of eScience, fostering multidisciplinary 
research and capitalizing on capabilities offered 
by rapidly evolving ICT infrastructure and 
related sciences, is acknowledged in the recent 
‘Wetenschapsvisie 2025’ of the Dutch cabinet. 
It calls for strengthening e-infrastructure and 
eScience. With our approach we contribute to the 
spirit of this vision and hope to contribute to the 
developing national research agenda as well. Our 
open call strategy, where researchers can propose 
projects that will be selected based on excellence 
in science and eScience, will contribute to this 
national agenda. 
 
NLeSC has two main assets: its people and the 
software they make. In this strategy we emphasize 
the pivotal role of our Science Research Engineers 
who work with researchers in domains to enhance 
research. This new breed of scientists, and their 
growing importance to research, will begin to 
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define a new academic career path of their own. 
Always driven by a research problem, they create 
new software but also re-use existing software 
when appropriate. NLeSC constructs an open 
platform called eSTeP of well-tested and well-
designed software to be (re)used in research. 

We don’t work on our own. eScience and data 
research are rapidly evolving and many new 
initiatives are set up. As the national eScience 
Center we coordinate these eScience activities in 
order to strengthen Dutch research and maintain 
international excellence. 

I am very glad that this strategy came together 
after discussions with many stakeholders. These 
include our founding partners and main funders, 
SURF and NWO, our board, major scientific 
parties, our advisory committees, and many 
individuals. The construction of this strategy has 
been a truly collaborative process. I am convinced 
that the directions set out will lead to eScience 
activities that are fully embedded in the process of 
scientific inquiry and will contribute to scientific 
breakthroughs.

Prof. Wilco Hazeleger
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Fig.1 
Prof. Wilco Hazeleger speaking at NLeSC’s National 
eScience Symposium in 2014.
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Modern research is characterized  
by four developments:

>  The access to, and requirement to 
manage, large amounts of data.

>  The need for nearly all researchers to 
become data-scientists.

>  The increased complexity of research 
projects.

>  The need to work effectively in larger 
teams with colleagues from multiple-
disciplines and multiple-locations.

The foundation of the Netherlands eScience 
Center (NLeSC) is a direct response to this 
changing environment and the need to 
support eScience and data-driven research 
both nationally and ultimately  
also internationally.

Science and society are inextricably linked. 
The grand societal challenges of the coming 
years, such as climate change, increased 
population size and aging, resource scarcity 
and increased urbanization will require 
innovative scientific and technological 
interventions. In tackling these challenges 
we can also expect science and engineering 
to drive economic growth. One of the most 
important factors in addressing these goals 
and revolutionizing scientific practice will be 
increased capacity to harness the power of 
computing technology. 

From a technological point of view the last decades 

have been characterized by an exceptional 
increase in computing power, storage capacity, 
network bandwidth and visualization capability. 
This has contributed to a digital revolution 
impacting almost every aspect of society and 
fuelling a number of grand scientific endeavors. 
These include the Human Genome Project, Large 
Hadron Collider and more recently, the Square 
Kilometer Array and Human Brain Project.  
These headline grabbing initiatives have extended 
the scale, ambition and scope of experimental 
science and reflect a change taking place at all 
levels of scientific research. 

Miniaturization and parallelization of experiments, 
the deployment of remote sensors, digitization of 
information and the use of systems to integrate 
experimental tools to the internet and associated 

databases is resulting in a massive increase in 
scientific data. Managing and exploiting this 
wealth of data is a generic scientific challenge 
of the time and has required the development of 
a new research strategy referred to as (digitally) 
enhanced science or eScience.

Science 2020

The changing nature of 
modern research

Box.2
The changing nature of modern research

‘These headline grabbing 
initiatives have extended the 
scale, ambition and scope of 
experimental science.’

Fig.2 
Human Brain Project, Detector at Large Hadron Collider, Square Kilometer Array. Each project is an ambitious,  
multi-disciplinary, global collaboration dependent on the use and development of e-infrastructure.

“Despite the strategic choices necessary 
to invest in specific facilities, the growing 
digitalization in all scientific disciplines 
increases the importance of maintaining 
a fully fledged IT infrastructure. Over the 
past 25 years the Netherlands has acquired 
a leading position and still has a high-
quality IT e-infrastructure, established 
by SURF. Consequently the Netherlands 
is an attractive country for scientists and 
innovative industry. In order to be able to 
maintain this position the IT infrastructure 
will be renewed in the coming years and 
we will have to focus on enhancing, among 
others, high performance computing, 
networks, eScience and data storage  
and processing.”

Netherlands Cabinet Science 
Vision

Box.1
Netherlands Cabinet Science Vision
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Historically, scientific disciplines were defined 
by their own unique tools (microscopes, 
telescopes, distillation glass etc). In modern 
research, more generic activities related to 
the collection, management, analysis and 
dissemination of data begin to dominate. The 
linking component for all of these actions, in 
all scientific disciplines, is the computer. 

Forty years ago, computers remained rare and the 
preserve of expert scientists working directly in 
the field. In the present day, personal computers 
are ubiquitous with consumer grade computers 
sufficient for most scientists to undertake 
calculations, access data, visualize results and 
disseminate findings. Despite this, growth in 
compute power, whilst rapid, is now outstripped 
by the growth in data volume and complexity. In 
this increasingly digital world a growing number 
of researchers are recognizing the need to engage 
more sophisticated e-infrastructure to address 
their data-driven challenges. 

Once again, initially the preserve of computer 
scientists, a complex e-infrastructure consisting 
of high-performance and distributed computing, 
networking, storage and visualization has the 
potential to enable a broader range of domain 
scientists to enhance their research and address 
otherwise unreachable challenges.  

eScience

Fig.3 
Three components of an e-infrastructure eScience 

Fig.4 
The role of eScience is to bridge the rapid development of e-infrastructure on one side and the ambitions of 
researchers within the scientific disciplines on the other. 

In eScience partnerships develop between domain 
scientists and computer and data scientists to 
utilize e-infrastructure. This is a key challenge of 
eScience which has the potential to transform 
current scientific practice, and accelerate  
scientific discovery.

eScience deals with the development of generic 
software technologies in collaboration with 
domain scientists that make the power of the 
e-infrastructure accessible. These software 
components can be regarded as new scientific 
instruments in their own right and like any 
scientific instrument, need to be efficient, 
calibrated, reliable and accessible. 

The development of eScience instruments is 
dependent on technological solutions resulting 
from computer and data science research. It is 
the task of eScience to translate fundamental ICT 
developments into practical applications with the 
potential to enable discipline scientists to make 
breakthroughs.

‘Despite this, growth in 
compute power, whilst rapid, 
is now outstripped by the 
growth in data volume and 
complexity.’

High performance 
computing

High capacity 
networking

Scaleable 
data storage

e-Infrastructure

Rapidly developing
complex 

e-infrastructure

Increasingly 
complex  

and data-intensive 
research questions

Modern data-driven and computing-intensive 
research approaches require researchers 
to rapidly develop ICT skills that may 
currently be foreign to them. ICT skills will 
increasingly underpin research in the way that 
mathematics and statistics currently do. For 
many scientists, the prospect of developing 
the skills needed to engage increasingly 
diverse and complex e-infrastructure is 
daunting. eScience can provide discipline 
focused scientists the tools, personnel and 
wider support needed to lower this barrier  
and ensure developments made in computing  
and data-science can be readily applied  
in more fields. 

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.

About NLeSC
NLeSC is the national expertise center for the 
development and application of discipline 
overarching scientific workflows, software  
and methods.  

“Found an eScience Center at which the 
existing universities and institutions 
cooperate on research aimed at innovation 
of ICT infrastructures and scientific 
applications. This will make it possible to 
continue the valuable multi-disciplinary 
collaboration between universities, 
institutions, and businesses. The 
Netherlands will continue to be an attractive 
location for knowledge-intensive industry 
and top researchers. The new centre 
will also raise the international profile 
of the Netherlands as a country of open, 
international science and scholarship, with 
highly developed connectivity.”

Instructions of ICT Regie on 
behalf of Dutch Government

Box.3 
Founding goals of NLeSC as set out by ICT Regie

>>
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Fig.5 
eScience Research Engineers collaborating at NLeSC to solve data-driven and compute-intensive research challenges.

It is a prerequisite to ensure the Dutch knowledge 
sector remains competitive and that the 
greatest return can be achieved from scientific 
investments. In support of this goal NLeSC funds 
and participates in multidisciplinary projects, 
with academia and industry, with optimized 

data-handling, efficient computing and big-
data analytics at their core. The goal is to work 
in partnership with researchers from computer 
science and application disciplines to develop 
eScience instruments to enable and  
expedite discovery.

>>

NLeSC is adaptively deploying the 
eScience methods, technologies and 
workflows to allow partnering  
scientists to utilize e-infrastructure 
components and the latest ICT to  
achieve breakthroughs.

Breakthroughs are increasingly made 
at the interface of disciplines by groups 
of scientists benefiting from the 
combination of their diverse skills by 
working collaboratively on scientific and 
societal problems. NLeSC projects are 
selected to support this approach.

The rapid growth of data and 
computing initiatives risks unnecessary 
fragmentation and duplication. NLeSC 
works with many partner organizations, 
nationally and internationally, to identify 
common challenges such as training 
and career support for eScientists, as 
well as providing thought leadership on 
issues such as data-stewardship and  
software sustainability.

Whilst each scientific discipline is 
characterized by its own unique 
questions and challenges, the underlying 
eScience requirements are often generic. 
NLeSC developments are characterized 
by their discipline overarching nature, 
promoting reuse and tailoring to specific 
needs, collaboration and preventing 
duplication.

> Collaborate in Problem-  
 Driven Projects

> Coordinating  
 eScience Activities

> Developing Versatile  
 Cross-Disciplinary   
 eScience Tools

NLeSC Mission Statement  
& Responsibilities
The developments described above define NLeSC’s mission:
Enabling digitally enhanced research 
through efficient utilization of data, software 
and e-infrastructure.

> Enabling Scientific   
 Breakthroughs
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eScience 
Services
(@SURF,  
@NFU etc.)

Enhanced 
Science
(optimized
research)

eScience 
Instruments
(software,  
workflows)

The success of NLeSC will be measurable by 
the growing adoption of eScience methods 
and tools as a fundamental approach 
within diverse research disciplines and by 
the scientific breakthroughs they enable. 
Based on multi-partner collaborations and 
technological advances, NLeSC aims to 
become internationally recognized as an 
eScience expertise center. 

NLeSC’s primary responsibility is to partner with 
scientists to enable scientific breakthroughs by 
delivering eScience instruments (e.g., software 
tools, scientific workflows) and related training and 
dissemination. Whilst the eScience instruments 
may include a discipline specific component, 
generally these tools will overarch multiple 
disciplines with the potential for numerous 

Partners in
Research

Fig.6
NLeSC bridges the requirements of application disciplines and the complexity and rapid developments of e-infrastructure. 
This requires harnessing developments made in data research and computing sciences and ensuring that they can be 
utilized by researchers from other disciplines.

applications. The instruments must be efficient, 
calibrated, reliable and accessible and be based 
on excellent standards of code quality utilizing 
meta-data standards and software development 
environments. Successful instruments will be 
made publicly available and disseminated directly 
by existing discipline initiatives or as part of a 
strategic NLeSC platform for knowledge and 
method sharing called eSTeP (see p.20). 

NLeSC aims to deliver high quality science and 
contribute to scientific publications in high-
impact scientific journals and conferences 
through collaboration with discipline scientists 
and further development of its core technologies. 
Organizational practices are in place to ensure new 
projects fulfill these criteria and will continue to be 
refined over time. 

NLeSC is also engaged, in close co-operation 
with other parties in the field, in optimizing and 
disseminating best practices in areas such as 
software sustainability and data-stewardship.

NLeSC will contribute to research focused 
on the application of scientific computing, 
data intensive research, and analytics. 
Whilst eScience is relevant in all research 
areas, NLeSC will distribute its efforts in four 
broad discipline areas. This is to ensure that 
researchers in these disciplines understand 
that we are developing technologies and 
methodologies relevant to their research 
fields. On purpose, the areas vary from 
disciplines that are early adopters of eScience 
methods towards disciplines with the 
potential to exploit eScience for the first time.  

The selection of these four disciplines has resulted 
from discussions with the eScience Advisory 
Committee, the NLeSC board and the eScience 
Integrators. 

>   Environment & Sustainability  
Incl. Climate, ecology, energy, logistics, water 
management, agriculture & food;

>  Life Sciences & eHealth 
Incl. Bio-imaging, next generation sequencing, 
bio-banking, molecules & man;

>  Humanities & Social Sciences 
Incl. SMART cities, text analysis, eBusiness, 
creative technologies;

>  Physics & Beyond 
Incl. Astronomy, high-energy physics, advanced 
materials, engineering & manufacturing.

To adhere to the changing needs in all areas 
of science, and as the result of continuing 
discussions with multiple stakeholders, this list is 
expected to change over time.

Distributing  
our Efforts

Humanities & 
Social Sciences

Life Sciences &
eHealth

Computing, Networking, Storage & Visualization

Environment &
Sustainability

Physics &  
Beyond

Research Disciplines

e-Infrastructure

Optimized  
Data-Handling

Big-Data  
Analytics

Efficient
Computing

Data &  
Computational  
Sciences
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Virtual Laboratory for Plant Breeding (VLPB)

Dr. Bernard de Geus (TTI Green Genetics)

Genomics-based technologies, especially next-
generation sequencing, have the potential to 
revolutionize plant breeding with the possibility 
to enable a more efficient and less trial and error 
based exploitation and protection of desirable 
plant traits in a classical - non-genetically 
modified - plant breediang context.

The purpose of this project is to work with the 
commercial plant-breeding community to co-
develop these tools in a pre-competitive setting. 
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 taken to support the VLPB 
community and secure its continuity. 

The project began with 4 companies and 3 
academic institutes (including NLeSC), and now 
incorporates over 15 participating organizations 
and companies.

Biomarker Boosting

Prof. Paul Tiesinga (RUMC)

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. It also requires an 
eScience infrastructure for standardized image 
analysis, and the “exchange” of imaging data,  
meta-data, and analysis results.

Life Sciences & eHealth

Box.4 Project examples Life Sciences & eHealth

Environment & Sustainability

eSALSA

Prof. Henk Dijkstra (UU)

There is still much uncertainty about the effects 
of climate change on the North Atlantic Ocean 
circulation, which affects both sea level and 
temperature in the region. Climate models indicate 
that the increase in greenhouse gases in the 
atmosphere over the next decades may cause 
changes in the northward heat transport in the 
Atlantic Ocean. 

The goal of the eSALSA project is to increase our 
understanding of the regional effects caused by 
changes in the Atlantic Ocean by utilizing a fine-
grained numericalocean model to determine sea 
level changes with an unprecedented level of detail 
(10 km resolution). 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.

Summer in the City

Prof. Bert Holtslag (WUR)

If we want to maintain comfortable city life in 
the future, a better understanding of urban 
weather and climate, such as “urban heat islands”, 
is essential. An urban heat island (UHI) is a 
metropolitan area that is significantly warmer than 
its surrounding rural areas due to human activities.  

Heat differences within UHIs can be extreme, 
based on land usage, building materials, exposure 
to the sun etc. To understand these effects, 
“Summer in the City” has installed 30 small 
weather stations around Amsterdam to measure 
these very local effects. The measurements made 
at these locations are then supplemented by 
additional traverse measurements of temperature, 
humidity, wind speed, and radiation taken regularly 
by specially equipped bicycles “Summer in the 
City” develops a novel prototype hourly forecasting 
system for human thermal comfort in urban areas 
on street level (~ 100m scale) to be exploited by 
weather and health agencies for urban weather 
forecasting and heat wave warnings. 

Box.5 Project examples Environment & Sustainability

Partners PartnerPartners Partners
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Humanities & Social Sciences

Mapping the Via Appia in 3D

Maurice de Kleijn (VU)

The Via Appia was one of the earliest and 
strategically most important roads of the Roman 
world, dating from the fourth century BC. The 
“Mapping the Via Appia” project aims at a thorough 
inventory and analysis of the Roman interventions 
in this suburban landscape. Based on the physical 
remains in combination with historical sources, 
archaeologists aim to reconstruct the functioning 
of the road in antiquity. The study area contains 
more than 2000 archaeological objects directly 
alongside the road. The biggest difficulty for the 
archaeologists is that the archaeological remains 
are scattered alongside the road and often  
not in situ. 

In trying to interpret the ‘life’ of these remains, 
the researchers document all the archaeological 
objects in the field in high detail. The researchers 
need a 3D Geographic Information System (GIS). 
However, a model in which highly detailed features 
can be stored, spatially analyzed, and integrated 
with conventional geospatial information has, 
due to the lack of computational power, not yet 
been produced for a complex research area. This 
project develops such a system for archaeological 
purposes. 

SIM-CITY

Prof. Peter Sloot (UvA)

Catastrophes on the scale of the 2011 earthquake, 
tsunami and nuclear emergency in Japan are 
thankfully rare. Over the past few years, however, 
we have seen various emergencies. What if an 
infectious disease would threaten to spread 
throughout the Netherlands (population 17 
million) or the dense city of Bangalore (population 
10 million)? What would be the effect of various 
strategies for containment?  

SIM-CITY is developing an agent-based complex 
network system to interactively explore socio-
economic scenarios that can support decision 
makers of large urban areas, notably greater 
Amsterdam in the Netherlands and Bangalore in 
India. SIM-CITY will take data from for instance 
urban census data, demographic data, and traffic 
and logistics data to distil model parameters and 
provide support for ‘what if’ simulations to assist 
the city council in assessing intervening strategies. 

Box.6 Project examples Humanities & Social Sciences

Physics & Beyond

AMUSE

Prof. Simon Portegies Zwart (LU)

The early evolution of star clusters is one aspect 
of the formation of our Universe which is not yet 
completely understood. In the past decade, our 
picture of this process has changed hugely. We now 
believe that many (or most) stars form in clusters, 
in an extremely rapid and dynamic manner. 
Using the Astrophysical Multipurpose Software 
Environment (AMUSE), a simulation can be made 
that mimics the exact circumstances of such  
a cluster.

AMUSE provides a homogeneous interface to 
a wide variety of packages enabling the study 
of astrophysical phenomena where complex 
interactions occur between different physical 
domains such as stellar evolution and dynamics, 
(magneto-)hydrodynamics, radiative transfer, 
and astrochemistry. Applications are numerous. 
AMUSE enables study of the co-evolution of 
planetary systems within cluster environments, the 
formation and evolution of black holes in galaxies, 
or the interplay of gas, radiation, and chemistry in 
star formation process. 

Beyond the Data Explosion

Dr. Marco de Vos (ASTRON)

Radio telescopes can explore regions beyond 
the optical view of a galaxy. They can uncover 
the mysteries as to how the early galaxies, in the 
millions of years following the Big Bang, began to 
evolve: Where did they get their material? What 
drives their rotation? What has shaped them? 
Objects like Pulsars, the fast spinning remnants 
of supernova explosions, and their more exotic 
cousins, the Black Holes, which are the densest 
objects in the Universe, exert huge gravitational 
effects on nearby objects which can be indirectly 
measured by radio telescopes.
However, to discover these pulsars you 
would need a high resolution radio telescope 
measuring kilometers across. To get around this 
limitation radio astronomers use astronomical 
interferometers; an array of radio telescopes linked 
together. In the Netherlands, the LOFAR radio 
interferometric array is distributed over an area of 
about one hundred kilometers in diameter.

Even using such an array, the pulsar signal is 
faint and can be completely covered by Radio 
Frequency Interference, which has to be analyzed 
and removed from the signal. In this project we 
aim to greatly speed up the search for new pulsars 
developing a complete real-time pulsar searching 
pipeline, using Graphics Processing Units, for the 
complex computations this involves. The results of 
this work will be extremely important in developing 
the hardware and software for the Square 
Kilometer Array (SKA) project.

Box.7 Project examples Physics & Beyond

Partners Partners Partners Partners
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NLeSC develops, scouts and applies the 
technologies best suited to answering 
discipline questions. 

The choice of technologies applied at the 
center will therefore remain dynamic and 
adapt depending on the requirements of 
discipline scientists and developments in 
the e-infrastructure. However, NLeSC has 
also 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. Today’s current core  
technologies include: 

 
> Optimized Data Handling 

 Incl. real-time data analysis, database 
optimization, data-interoperability, combining 
structured and unstructured data.
 
 Scientific data are generated at increasing speed 
and abundance due to the miniaturization and 
parallelization of experiments, the deployment 
of (remote) sensors and the digitization of 
experimental practices. In the internet age, data 
can be shared as rapidly as they are generated, 
facilitating contemporary collaborative science 
and knowledge sharing. The development and 
application of methods to enable scientists to 
rapidly access and analyze voluminous and rapidly 
generated data, from radio telescopes to social 
media, are becoming universally important.

Core NLeSC 
eScience 
Technologies

>   Big Data Analytics 

 Incl. data exploration, analysis, data mining, 
machine learning, text analysis, natural language 
processing, statistics and visualization. 
Structured and unstructured data. From data to 
information to knowledge to insight.

Current research challenges demand robust and 
reliable methods to identify the patterns and 
relationships contained in, but also obscured 
by, large amounts of disparate data. eScience 
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 visualisation 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 skilful 
forecasts.
 

> Efficient Computing 

 Incl. high-performance and distributed 
computing (e.g. GRID, Cloud), heterogeneous 
computing, efficient algorithms, accelerator 
hardware (e.g. GPUs), and green computing.
 
Whenever computer architectures and chip 
designs change significantly, as happens 
frequently, new algorithms are needed to exploit 
these developments for their performance 
benefits. As the ambition of discipline scientists 
grows, in addition to the growth in data they 
analyze, the need to ensure the efficient use of 
computing resources also grows. Code can be 
optimized for performance and run on the most 
appropriate machine, including accelerator 
hardware, with energy usage at a minimum. 
 

One specific area of optimized data 
handling that NLeSC is developing expert 
knowledge in is the management and 
analysis of sensor network systems. 

Around us is an increasingly complex set 
of ever more sophisticated, in many cases 
distributed, sensor networks monitoring 
any number of dynamic processes. Sensor 
networks are used to monitor climate 
conditions, traffic flow, human physiology 
and health, emergency detection (fires 
etc), structural health of buildings, 
vehicle telemetry and machine process 
management. 

At the same time, novel scientific 
instruments also generate increasingly 
large sensor data streams. The science 
to manage and analyse sensor networks 
is dependent on disciplines such as 
wireless communications, protocols, signal 
processing, embedded systems, streamed-
data analysis, distributed algorithms, and 
data management. 

In projects such as eAstronomy, “Summer in 
the City” and “Beyond the Big Data Explosion” 
NLeSC is developing expertise and software 
to tackle the challenges of sensor network 
systems.

Sources of natural human language, such 
as emails, web pages, tweets, product 
descriptions, newspaper stories, social 
media and scientific articles are a central 
feature of the so-called Big Data explosion. 

Within these various media is a wealth of 
information, connections, patterns and 
hidden knowledge of academic, social and 
commercial value. Add to this the volume 
of digitized historical records and texts, 
covering thousands of languages, formats 
and varieties and the potential to unlock new 
insights becomes almost limitless but also 
hugely complicated and challenging. 

The science of analyzing human language is 
natural language processing (NLP) and its 
applications are already part of our everyday 
lives. Spelling and grammar correction in 
word processors, translation tools on the 
web, email spam detection and automatic 
question answering are all forms of NLP.  

In humanities research (our focus for NLP 
applications) a number of newer NLP 
challenges exist. These include detecting 
people’s opinions (sentiment analysis), 
producing readable summaries of chosen 
text, identifying the discourse structure of 
connected text, identifying the relationships 
among named entities and selecting the 
correct meaning of words which intrinsically 
have multiple meanings.

Optimized Data Handling – 
Sensor Networks

Big Data Analytics –  
Natural Language Processing

Box.8 
Optimized Data Handling

Box.9 
Big Data Analytics

>>
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eSTeP, representing the core of NLeSC’s 
expertise and knowledge base, explicitly aims 
to promote the exchange and re-use of best 
practices and to prevent fragmentation and 
duplication. 

The eScience Technology Platform is NLeSC’s 
facility for managing and disseminating 
software and work-flows employed in its project 
portfolio, along with supporting documentation, 
demonstrations and training resources. All 
internally and externally developed eSTeP 
applications will adhere to the defined coding 
standards and related support. All NLeSC eScience 
engineers contribute to eSTeP by scouting, 
adopting, researching, developing, integrating 
and making available an extensive and stable set 
of eScience instruments in the form of compute 
kernels, interfaces, libraries, tools, and scientific 
workflows. eSTeP contains software that is 
developed in-house, but also externally developed 
software that we reuse and have expertise in 
applying to challenging scientific problems.  
NLeSC is committed to making all of its 
developments open source and open access 
and utilising professional coding standards, 
coding styles, unit and integration testing, and 
documentation.

eScience 
Technology 
Platform 
(eSTeP)

Despite the rapid growth in compute 
power, data growth and the ambition 
of domain scientists continues to grow 
faster. Computer power therefore remains 
at a premium requiring us to find newer 
and more efficient ways to utilize this 
component of the e-infrastructure. 

When performing any large computation (e.g, 
simulations, signal processing, etc.) it should 
be remembered that some codes may run 
best on a supercomputer while others may 
run best on a cluster. For some models 
accelerators suchs as GPUs will be most 
efficient etc. 

NLeSC develops the distributed & 
heterogeneous computing methods that 
allow individual components of large parallel 
applications to be deployed on the resource 
having the best (performance, energy, 
financial) characteristics for that particular 
problem.  

The application of distributed & 
heterogeneous computing have been crucial 
in projects such as eAstronomy, point cloud 
processing, digital forensics, astrophysics 
and climate simulations.

Efficient Computing – 
Distributed & Heterogeneous 
Computing

Box.10 
Efficient Computing

10% of NLeSC’s primary funding will be ring-fenced 
to support the various activities encompassed 
within eSTeP as well as additional funds generated 
from secondary funding routes.

In the longer-term, NLeSC will strive for eSTeP 
to develop into a national platform for eScience 
instruments and technologies. Other key players 
in the national eScience spectrum are invited to 
contribute to eSTeP, and to co-develop eScience 
solutions with NLeSC and its project partners. 
NLeSC will host coding events and hackathons 
with other Dutch groups and disseminate  
results via eSTeP. 

Sustainable eScience tools developed by academic 
partners may be promoted and disseminated via 
eSTeP, but NLeSC will not fund or provide software 
sustainability at a national level.  

The period 2015-2020 will also see the first 
examples of scientific applications, developed 
at NLeSC, being collaboratively transferred to 
other partners involved in the e-infrastructure 
spectrum (such as the SURF family) better suited 
to maintaining and supporting ‘mature’ software 
technologies. At the same time, NLeSC will also 
explore the possibility to work with community 
coding efforts to sustain NLeSC developments 
and even non-academic partners for the 
commercialization of individual tools.

It is the intention for NLeSC funded projects 
to utilize the core technologies of the center. 
However, NLeSC is also committed to continuously 
working with project leaders, strategic associates 
and partner organizations to develop additional 
expertise and adapt to needs, urgencies and 
external developments. Strategic changes in 
the list will be implemented in consultation with 
the eScience Integrators, the eScience Advisory 
Committee (eSAC) and the Management Team, 
under final responsibility of NLeSC’s Board.

>>
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The Dutch applied scientific computing and 
data science landscape comprises of multiple 
parties from a range of organizations. They 
collaborate to ensure domain scientists can 
access e-infrastructure designed to support 
their research goals. e-Infrastructure is 
dependent on three components; hardware, 
software and personnel. Together, the various 
components of the applied computing and 
data science landscape collaborate to provide 
a sustainable, coherent and cost-effective 
eScience environment and e-infrastructure 
across scientific disciplines.

The landscape includes national funding bodies 
and policy makers, such as NWO, as well as 
organizations with responsibility for providing 
IT services to academia, such as SURF. More 
specifically, the hardware components of the 
national Dutch e-infrastructure are provided by 
SURFsara (computing) and SURFnet (networking). 
Increased focus on the management and 
utilization of data resources has resulted in 
the development of organizations. In direct 
response to this wealth of data, the landscape 
is becoming populated by university affiliated 
data science research centers developing new 
cutting edge data applications with the potential 
to benefit domain scientists. This is comparable 
to the development of other computer science 
applications in the longer established computer 
science research groups and initiatives. The 
application of these computer science and data 
science tools, increasingly requiring the use of 

The Dutch 
Applied 
Computer and 
Data Science 
Landscape

the e-infrastructure to deal with scale, will only be 
accessible to domain scientists when sufficiently 
supported.  

In addition to being the largest provider of 
computer and data scientists, the universities 
and knowledge institutes are also the main 
provider of domain scientists whose research 
the e-infrastructure supports. They are also the 
primary organizations responsible for the training 
and development of new computer and data 
scientists and digital savvy domain scientists. 

Industrial collaborators provide an opportunity 
for computer and data science approaches to 
generate commercial value and develop unique 
new applications. Industry is itself dependent on 
academic developments made in all of the discussed 
fields, but also on academia developing innovative 
and knowledgeable scientists and researchers.

NLeSC is one of the most recent additions to 
this landscape with the task to support domain 
scientists eager to utilize complex e-infrastructure 
and benefit from its rapid developments. NLeSC’s 
role is to help translate and tailor tools developed 
within the computer science and data science 
research organizations to allow academic and 
industrial domain scientists to apply them. NLeSC 
will also work with the universities and knowledge 
to support the careers of digital scientists and 
provide training to domain scientists who wish to 
better utilize the outcomes of computer and data 
science. Finally, via its coordinating role in ePLAN, 
in which much of this landscape is represented, 
NLeSC will help strengthen the connections 
between the multiple partners, identify new 
opportunities to collaborate and prevent 
duplication. 

All of this is embedded in an international 
landscape in which NLeSC will collaborate 
through projects, such as funded by the European 
Commission, and through coordination such as 
PLAN-E and RDA.

Fig.7  
NLeSC’s partners in the national applied computer and data science landscape
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As parent organizations to NLeSC, NWO and 
SURF will continue to be key collaborators 
ensuring the development of excellent science 
and stimulating the use of the national 
e-infrastructure by researchers. Both SURF 
and NWO are important partners for the 
communication and dissemination of our 
work, including conducting joint trainings, 
participation in workshops and engaging 
policy makers and funders.

Collaborating 
with NLeSC’s 
Parent 
Organizations 
(Funders)

SURF

Members of the SURF family are routinely 
partners in NLeSC projects, providing the crucial 
e-infrastructure at the core of many NLeSC 
initiatives. For example, NLeSC projects are 
dependent on working closely with SURFsara 
on implementation of research projects using 
HPC e-infrastructure such as the national 
supercomputer and cloud computing solutions. 
NLeSC is also collaborating with SURFnet on the 
use of innovative networks to connect initiatives 
and computing resources. NLeSC has no intention 
to develop its own hardware solutions and will 
focus on developing the tools to support discipline 
scientists who wish is exploit the existing 
e-infrastructure. Close collaboration between 
NLeSC and the other SURF family members 
benefit all partners. 

The complementary functions of SURFnet, 
SURFsara and NLeSC provide numerous 
opportunities to collaborate closely at multiple 
levels. At a project level, NLeSC’s eScience 
Research Engineers already work closely with 
SURFsara’s support teams and will continue to 
do so. In the longer-term, these relationships 
may be strengthened by formally aligning more 
of SURFsara’s support resources (personnel, 
computing cycles) to NLeSC projects.

NLeSC and the other SURF partners also share 
the goal to maintain strong links to the computer 
science domain whilst simultaneously building 
new partnerships and increasing awareness 
amongst uninitiated discipline scientists. We will 
work together to achieve these goals including joint 
PR, co-organized events and reports.

NLeSC will also look to collaborate with 
SURFmarket to develop new opportunities for 
discipline researchers to commonly acquire and 
use research e-infrastructure and scientific 
software. It is also hoped that SURFmarket will 
become a key partner when NLeSC projects deliver 
research software that need to be disseminated 
and supported to a broad user community. 

NWO

NWO has been a partner in joint calls with NLeSC 
and we will aim to develop more joint funding 
programs in the future. There are obvious benefits 
for NLeSC in pooling resources and developing 
larger project calls. Just as importantly, joint calls 
help improve NLeSC visibility with the scientific 
community, broaden the reach of eScience and 
help develop new and unexpected collaborations.

NLeSC collaborates with NWO-institutes on 
common challenges in the use of e-infrastructure 
and escience methodologies. DANS and CWI are 
natural partners on data management, big data 
and software issues, while FOM institutes like 
NIKHEF and AMOLF and also ASTRON are key 
partners on state-of-the-art e-infrastructure 
developments. NLeSC will collaborate with 
these institutes through the projects which may 
be granted through open calls or via setting up 
strategic alliances.

NWO is also working hard to engage with active 
scientists via multiple communication and 
community building channels. The growing 
importance of data-driven and computing-
intensive research approaches is clearly a 
message that NWO wishes to promote and NLeSC 
should therefore continue to engage closely with 
these initiatives.

In existing major programs, such as NWO-groot, 
some form of eScience is already a significant 
component in most projects. It is our ambition to 
engage more clearly in these programs with the 
possibility to find a modus operandi where access 
to NLeSC’s eScience expertise is provisioned by the 
funding mechanism.

‘Just as importantly, joint 
calls help improve NLeSC 
visibility with the scientific 
community, broaden the 
reach of eScience and 
help develop new and 
unexpected collaborations.’

SURF
The SURF Strategic Plan 2015-2018 outlines 
the main ICT developments that will be 
impacting higher education and research 
over the years ahead. The SURF Strategic 
Plan can be downloaded at  
www.surf.nl

NWO 
The NWO Strategy 2015-2018 integrates 
new activities in the core task of NWO. In 
the Science Vision 2025 NWO has been 
assigned new tasks that include supporting 
the drawing up of a Dutch Science Agenda 
and the development of a national strategy 
for large-scale research facilities. The NWO 
Strategy 2015-2018 can be downloaded at 
www.nwo.nl

Strategic Plans NWO & SURF 

Box.11
Strategic Plans NWO & SURF 
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NLeSC is dependent on the network of 
collaborations it is building with Dutch 
academia. These relationships have primarily 
been based on NLeSC funding and working in 
collaborative projects, including the provision 
of eScience Research Engineers. Whilst 
this model will be retained, NLeSC is also 
developing less formal collaborations and 
partnerships which will reach more  
potential partners.

NLeSC Funded Projects

NLeSC funded projects are dependent on 
academic partners providing the critical scientific 
challenges to which we can contribute by 
developing software applications. All funded 
projects should address a pressing scientific 
problem and capable of delivering innovative 
reusable eScience to the nation’s e-infrastructure 
and beyond. In addition to funding, NLeSC provides 
each project with access to its team of digital 
scientists (the eScience Research Engineers). 
Whilst the academic partners should focus on 
defining the scientific question, NLeSC should 

focus on designing technical solutions. 
Furthermore, NLeSC can ensure that researchers 
make easy and effective use of applications within 
an integrated eScience infrastructure to ensure 
sustainability, prevent duplication and maintain 
interoperability and data standards. This is often 
difficult to manage in academic environments 
where funding mechanisms require researchers 
to develop ICT solutions that facilitate publication, 

Public-private collaborations between 
commercial partners, NLeSC and additional 
knowledge institutes should continue to be 
the primary model for collaboration with 
industry. Existing collaborations in biomedical 
informatics and green genetics demonstrate 
the capacity of NLeSC to contribute to these 
partnerships.

In addition to project partnerships, there is 
potential to become an innovation partner for 
large businesses through mutual consultation at a 
strategic, precompetitive level and by encouraging 
career development and knowledge transfer. 
This may include creating work experience 
opportunities for eScience engineers in industry. 
Larger organizations, with dedicated research 
organizations (such as Unilever Research, Philips 

Collaborating 
with Academia

but do not support the required sustainable and 
coherent approaches needed to ensure long-term 
application of software. In doing so, it should be 
very clear to all our academic partners that we are 
a collaborator and not a competitor. To ensure this 
differentiation, the center will focus on functions 
and activities outside the primary focus of the 
Universities, such as developing production 
strength applications, preventing duplication, 
and ensuring the transfer of techniques between 
scientific disciplines. 

The current project portfolio includes 
collaborations with nearly all of the Dutch 
Universities and several of the NWO knowledge 
institutes. This network of collaborators will grow in 
terms of breadth and depth in the following years.

Other Forms of Engagement  
with Academia

Collaboration with academia cannot be limited 
only to the relatively small number of projects that 
NLeSC’s funding can support. NLeSC would like 
to engage more scientists than this model alone 
permits and therefore NLeSC is engaged in other 
activities to engage with academia:

>  The eScience instruments developed in NLeSC 
funded projects will be made available to the 
general scientific community

>  eSTeP will become a national resource to 
disseminate best practices in eScience, both 
internal and external 

>  NLeSC will work with academic partners to 
develop eScience training programs

>  NLeSC will fund and organize symposia and 
workshops to disseminate ideas and best 
practices

>  NLeSC staff will continue to contribute 
to teaching and student supervision in 
partnership with other academic organizations

>  Via its integrators, PIs and eSAC, NLeSC will 
provide a discipline oriented voice during 
national discussions on e-infrastructure and 
related topics

>   NLeSC will continue to coordinate platforms 
for data science and eScience research groups 
nationally and internationally (ePlan and 
PLAN-E)

>  NLeSC will partner with other Dutch 
academics on European project calls

>  It is a goal for NLeSC to work with academic 
partners to develop eScience professorships

>  NLeSC will develop an information portal 
to share information on national eScience 
vacancies, events and trainings

‘It should be very clear to all 
our academic partners that 
we are a collaborator.’

Research, IBM or Microsoft Research), share the 
long-term vision and experience working with 
academic researchers required to fulfill these 
criteria and are therefore the primary target for  
these collaborations.

One to one collaboration with commercial partners 
should be cost neutral for NLeSC based on the 
centers public funding. Since NLeSC is funded by 
public money, all processes, data, tools and results 
should be as transparent as possible. We strive 
that software resulting from all projects (with or 
without commercial partners) is open source and 
open access.

Developing new commercial partnerships will 
require NLeSC to increase its visibility within 
the business community through more targeted 
communication and networking.

NLeSC will continue to function as a network 
organization dependent on national and 
international collaboration. 

Many research organizations across the 
Netherlands are engaged with eScience related 
activities. These groups include data science 
research centers (e.g. Leiden, Amsterdam, 
Eindhoven), 3TU, TARGET, discipline specific 
consortia such as CLARIAH for humanities, 
DOME for astronomy, DTL for life sciences 
and large consortia on new technologies such 
as ERCET (European Research Centre on 
Exascale technology) and CHAT (application 
of e-infrastructure in humanities) in which 
academic and private partners collaborate. NLeSC 
collaborates where possible, with the expectation 
to interact through NLeSC’s platforms (e.g. eSTeP) 
for the exchange and provision of technologies.  

ICT technologies are developed in a wide spectrum 
of university departments, research institutions 

Collaboration 
with Industry

Additional 
Alliances

>>
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and collaborative research programs. 
These develop core-technologies that NLeSC 
employs in its projects. We collaborate with 
these groups in projects that are part of open 
NLeSC calls on developing these technologies. 
Whenever a gap in expertise or a strategic need 
for collaboration develops we will set up strategic 
alliances. Also we bring together the different 
groups in a national platform ePlan to coordinate 
activities (see next session).
 
NLeSC will work with DANS, NWO and KNAW 
on issues around research data quality and 
stewardship and software sustainability. 
Furthermore, NLeSC is already working with 
DTL on issues related to data management 
and stewardship in the life sciences and the 
so-called FAIR data movement. In the spirit of 
collaboration and the prevention of duplication 
and fragmentation, NLeSC intends to continue 
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. NLeSC will reserve 
€500K p.a. to support these alliances. The 
funding is not intended to directly sponsor other 
organizations, but rather, fund joint activities and 
innovative activities. These may include  
workshops, training, hackathons or joint 
promotions for example.

NLeSC welcomes the development of 
additional groups and initiatives around the 
country that share its goal to exploit and 
develop data-driven and compute-intensive 
approaches in scientific research. The 
development of such groups demonstrates 
a growing reliance on eScience and its 
recognition nationally. As the national 
eScience center, there is a role for NLeSC 
in ensuring these initiatives are in close 
contact with one another, are sharing 
information, preventing duplication and 
fragmentation and working together for a 
common good. A central component of that 
role is ePLAN, the Platform of eScience & 
Data Research Groups of The Netherlands 
which NLeSC coordinates. Via ePLAN 
and NLeSC’s wider collaborative network 
(integrators, project leaders, engineers and 
eSAC), NLeSC should also provide thought 
leadership in areas related to eScience 
development and application such as data-
stewardship and software sustainability for 
example. Through ePLAN, eScience activities 
in the Netherlands can have a single voice 
towards, for instance, SURF, NWO and other 
public and private parties. 

NLeSC’s ecosystem of partners and 
collaborators increasingly includes 
organizations across Europe and beyond. 
As national center, NLeSC facilitates the 
development of close connections with 
European partners resulting in benefits 
across the eScience landscape. NLeSC is 
leading the development of a pan European 
organization of national eScience centers 
called PLAN-E. 

In addition, NLeSC activities are aligned with 
research data initiatives such as Research 
Data Netherlands, and the Research Data 
Alliance at an international level.

ePLAN - Platform of eScience 
& Data Research Groups of 
The Netherlands

PLAN-E - Pan European 
Organization of National 
eScience Centers

Box.12
Platform of eScience & Data Research Groups of  
The Netherlands (ePLAN)

Box.13
Pan European organization of national eScience centers 
(PLAN-E)

NLeSC welcomes the development of 
additional groups and initiatives around the 
country that share its goal to exploit and 
develop data-driven and compute-intensive 
approaches in scientific research. 

The development of such groups demonstrates a 
growing reliance on eScience and its recognition 
nationally. As the national eScience center, 
there will be a role for NLeSC in ensuring these 
initiatives are in close contact with one another, are 
sharing information, preventing duplication and 
fragmentation and working together for a common 
good. A central component of that role is ePlan, 
the Platform of eScience & Data Research Groups 
of The Netherlands which NLeSC coordinates. Via 
ePlan and NLeSC’s wider collaborative network 
(integrators, project leaders, engineers and eSAC), 
NLeSC should also provide thought leadership 
in areas related to eScience development and 
application such as data-stewardship and 
software sustainability for example. Through ePlan, 
eScience activities in the Netherlands can have a 
single voice towards, for instance, SURF, NWO and 
other public and private parties.  

NLeSC’s ecosystem of partners and collaborators 
increasingly includes organizations across Europe 
and beyond. As national center, NLeSC facilitates 
the development of close connections with 
European partners resulting in benefits across the 
eScience landscape. NLeSC will continue leading 
the development of a pan European organization of 
national eScience centers called PLAN-E. NLeSC 
activities are aligned with research data initiatives 
such as Research Data Netherlands, and the 
Research Data Alliance at an international level.  
Via NLeSC’s extended network, including the 
eScience Integrators, our connection to general 
eScience initiatives and discipline specific 
activities is very broad.

National & 
International 
Coordination

>>

‘Whenever a gap in  
expertise or a strategic 
need for collaboration 
develops we will set up 
strategic alliances.’
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Whilst NLeSC recognizes that academic 
education is primarily the responsibility of 
the Universities, there is scope for NLeSC to 
deliver specific training on data-driven and 
compute-intensive approaches, and specific 
technologies, in particular at graduate and 
postgraduate level.  
 
This is particularly relevant for the dissemination 
of project results and training users of eScience 
instruments. NLeSC will stimulate and contribute 
to targeted courses, such as summer schools, at 
graduate level and beyond to stimulate the use of 
eScience technologies. These courses will have 
to be set up in collaboration with our partners, in 
particular with university departments. Examples 
could be courses on visualization, natural 
language processing and use of high performance 
computing. NLeSC will continue to co-supervise 
PhD candidates and MSc/BSc students in 
collaboration with partners in the Universities 
or Universities of Applied Sciences. Developing 
traineeships in areas such as data stewardship 
and software sustainability is an obvious area of 
collaboration possible between NLeSC and the 
Universities of applied science and other parties.

Education

Fig.8 
Every year, NLeSC organizes public symposia and colloquia to disseminate 
the latest developments in eScience to the wider research community

At the core of NLeSC are a dedicated team of 
scientists able to work at the interface of their 
own scientific disciplines and advanced ICT. 
 
It was recognized very early that there would be a 
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 Research Engineer 
concept. 

The eScience Research Engineers are our 
knowledge experts and as such a crucial 
component of NLeSC’s collaborative ecosystem. 
They work directly with project teams and divide 
their time between the NLeSC office and the sites 
of the project partners. NLeSC’s long-term success 
is dependent on retaining and developing a stable 
core of research engineers to ensure knowledge 
retention and continuity. It is recognized that the 
team will evolve, with new research engineers 
providing novel skills to the team and experienced 
engineers disseminating NLeSC’s developments 
and approaches. This is achieved by locating the 
eScience Research Engineers part-time ‘on-site’ in 
the partner institutions and by their natural career 
progression as they progressively take new roles 
in academia and industry. The current eScience 
Research Engineer team is around 25 strong, but 
it is NLeSC’s aim to significantly extend the team 
through additional national and international 
funding in the next five years.

eScience 
Research 
Engineers

Fig.9
eScience Research Engineers are digital scientists with expert skills in 
developing methods and applications to allow domain researchers to 
utilize components of the e-infrastructure within their work
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eScience Integrators

Role  
NLeSC’s scientific ambassadors to 
the disciplines

Advice for MT by broad group of 
national experts

NLeSC will continue to utilize the successful 
concept of a team of senior discipline scientists 
(eScience Integrators) with the task to highlight 
the developing needs of their disciplines, to 
disseminate results to their colleagues and to 
identify potential cross-disciplinary applications 
and collaborations. The integrators will provide 
advice on future call content and co-organize 
discipline specific events. 

Together, the eScience integrators are an institute 
and discipline independent voice representing 
discipline scientists in discussions related to 
e-infrastructure and the application of eScience. 

The integrator team will comprise 8-12 members 
with 2-3 integrators representing each of the 
four prioritized disciplines and 2-3 integrators 
from the computer and data science disciplines. 
Membership will be rotated regularly to ensure 
broad insight from multiple directions. It is likely 
that some integrators will lead or partner in 
projects funded by NLeSC. 

eScience 
Integrators 
& External 
Scientific 
Advisory 
Committee

National 
eScience Policy
Given NLeSC’s unique access to the Dutch 
eScience community via its Integrators, project 
leaders, eSAC and informal collaborations, 
NLeSC believes it has an important role in 
discussions related to the development of the 
national e-Infrastructure. Because eScience 
and e-infrastructures remain an area of rapid 
development, 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. 
In addition to the development of the national 
e-infrastructure, NLeSC will have a valuable 
contribution to discussions on topics such as  
data-stewardship, ICT education and  
software sustainability.

Fig.10 
eScience Integrators meeting at NLeSC to discuss universal eScience 
challenges that span each of their domains

External Scientific Advisory 
Committee 

Role
Advice for board by independent 
group of national & international 
experts 

Provide regular review of NLeSC 
activities 
 
The eScience Center has a permanent (inter)
national eScience advisory committee (eSAC). The 
role of the eSAC as advisors to the MT will continue 
on issues such as long-term strategy and project 
portfolio development. In the past the eSAC have 
evaluated project calls, but in the future this 
task will be undertaken by specifically appointed 
program committees, including eSAC members. 
 
In the future, the eSAC will also be tasked 
with regularly advising the NLeSC board on 
developments and operations at the center. This 
will take the form of regular reviews. 

‘NLeSC believes it has 
an important role in 
discussions related to 
the development of the 
national e-Infrastructure.’
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By 2020, NLeSC will have a demonstrated 
track record in enabling scientific discovery 
through partnering with scientists and the 
application of eScience. This will be supported 
by contributions to scientific publications, 
the development and dissemination of an 
open source/access portfolio of eScience 
technologies and approaches, and the 
recognition of eSTeP as a national platform  
for eScience methods and tools. 

The quality of these methods will result in the 
international recognition of NLeSC as an eScience 
expertise center and valued collaborator. NLeSC’s 
contribution to successful Horizon2020 proposals 
and the launch of new cross-disciplinary data-
driven and compute-intensive public-private 
partnerships will demonstrate the center’s 
value to academic and industrial collaborations. 
Participation in projects receiving new funding 
from industry and the EU will allow NLeSC to grow. 
NLeSC’s project portfolio will continue to develop 
based on a combination of open and targeted calls 
as well as continued support for a small number of 
successful initiatives and strategic alliances. 

At the national level, eScience will be recognized 
as an important discipline to enable discipline 
scientists to engage with e-infrastructures. NLeSC 
will be an important stakeholder in national 
discussions on the development of the nation’s 
e-infrastructure, promoting the eScience needs of 
discipline scientists. NLeSC eScience engineers 
will begin to take roles in other academic and 
industrial groups, contributing to the maturation 
of the Dutch eScience community (measured by 
initiation of groups/programs focussed on data-
driven and compute-intensive scientific research).

A Vision of 
NLeSC 2020 & 
Dutch eScience

An early outcome of discussions between 
NLeSC management, its external advisory 
committee and the eScience Integrators 
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 funded 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 
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.  

With this in mind, a document listing 
NLeSC’s recommendations for future 
data-stewardship policy was produced 
and presented to NWO, who are now 
incorporating these suggestions into their 
own future planning. 

Box.14
The development of data-stewardship recommendations  
by NLeSC & Partners

>  Gain national recognition as the primary 
driver for the development and application 
of eScience approaches by funding and 
contributing to >10 new projects (full projects 
and path-finding projects) per year 

>  NLeSC funded projects to be conducted in 
collaboration with all 13 Dutch Universities 
and at least 5 additional knowledge institutes 

>  Demonstrate a track record of scientific 
discovery through the application of eScience 
published in at least 2 peer-reviewed 
publications per year per project with NLeSC 
(co)authorship

>  Demonstrate portability of NLeSC developed 
eScience technologies via at least 5 peer-
reviewed publications demonstrating transfer 
of technology between disciplines 

>  Provide coordinating activities for Dutch 
organizations and initiatives involved in the 
application of data-driven and compute-
intensive research approaches

>  Demonstrate global recognition as an 
eScience expertise center and valued 
collaborator including contribution to 5 
successful Horizon2020 proposals and 
collaborations

>  Contribute as stakeholder to the provision 
of national policy on issues such as 
e-infrastructure, data-stewardship and 
software sustainability 

>  Establish 1 new cross-disciplinary data-
driven or compute-intensive public-private 
partnership per-year 

>  Develop, share and promote an open source/
access portfolio of eScience technologies 
and approaches through an open repository 
(eSTeP) including models for software 
sustainability and dissemination that are 
portable to the wider community 

>  Generate independent funding to extend 
eScience engineer team by at least 25% 

>  Demonstrate career progression for eScience 
engineers in academia and industry 

>  Encourage new eScience professorships in 
collaboration with partner Universities 

>  Co-promote (with existing academic 
community) PhD and MSc students 

> Co-organize regular eScience training events  
 for PhDs etc.

Data-Stewardship 
Recommendations

Measures of  
Success & Targets
2015-2020
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Part 2

Project Funding 
Mechanisms



500K€ projects: 

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.  

It will be a prime goal of NLeSC to develop joint 
calls with other funding bodies, such as NWO 
or STW, to help initiate new and unexpected 
collaborations and to optimize the provision of 
subsidies. Collaboration on calls with other funding 
bodies will allow an increased proportion of the 
subsidies provided by NLeSC to be in the form of 
allocation of eScience research engineers. With 
NLeSC’s aim of delivering discipline overarching 
eScience instruments, this benefits (potentially) all 
sciences. Furthermore, this approach contributes 
to increasing (scientific) return on investments in 
the nation’s e-infrastructure and beyond.  

Preference will be given to projects that involve the 
application of at least one NLeSC core technology 
applied in at least one NLeSC prioritized discipline. 
500K€ projects include a maximum 300K€ cash 
subsidy and a minimum 200K€ contribution of 
eScience research engineers and should run  
for 2-3 years. 

Primary Call 
Strategy

NLeSC recognizes that the gap between ICT and 
e-infrastructure on one side and the scientific 
disciplines on the other side can be bridged from 
either direction. For this reason NLeSC has defined 
two distinct models for building these bridges, 
acknowledging the need for supporting both 
“technology-driven scientific demand push”  
(Type I Projects) and “demand-driven technology 
push” (Type II Projects) for accelerated innovation. 
The funding available for the two project types may 
change over time, based on the needs in the field, 
and following advice from the eSAC and agreement 
by the Board. 

>  Type I eScience Research 
Projects: 500K€ projects  
(total 2M€ p.a.; >60% eScience 
research engineer) 
 Characterized by the application, adaptation, 
and integration of “proven” eScience methods 
to address new scientific challenges. These 
projects typically are led by PIs from application 
disciplines with the aim to fund one project 
each year from each of the four NLeSC scientific 
disciplines.

>  Type II eScience Technology 
Projects: 500K€ projects  
(total 1M€ p.a.; >60% eScience 
research engineer) 
 The main goal of Type II projects is to develop 
core eScience technologies, in collaboration 
with the Dutch computer science community, 
with direct demand from (multiple) scientific 
disciplines. These projects will typically be led 
by PIs from computer science disciplines. 

Project proposals will be evaluated by specifically 
appointed program committees for each new call. 
This will follow standard NWO protocols with each 
program committee member selected based on 
relevance to each call.

 
Alliances: 50-100K€ projects (total 
500K€ p.a.)

In the spirit of collaboration and the prevention 
of duplication and fragmentation, NLeSC 
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. The funding is not 
intended to directly sponsor other organisations, 
but rather, fund joint activities and innovative 
activities. These may include workshops, training, 
hackathons or joint promotions for example.

 
Path-Finding Projects: 50K€ 
projects (total 250K€ p.a.) 

NLeSC has facility to sponsor smaller eScience 
initiatives intended to serve as a pilot for 
future research activities, address immediate 
technological goals or investigate the potential to 
initiate full projects. Path-finding projects are an 
important, and low-barrier, model to encourage 
new researchers to formally engage with NLeSC. 

Mandated by NWO for funding collaborative 
research projects, NLeSC has an annual 
budget of between 3-4M€ to allocate to 
Dutch academia, in cash and through staff 
of NLeSC dedicated to funded projects.

It is recognised that increased flexibility in the 
allocation of the center’s budget is necessary 
to address immediate scientific demands and 
to support previously successful projects. It is 
also required to support the pursuit of further 
breakthroughs and to ensure sustainability of 
the developed instruments and expertise. All 
NLeSC projects should remain collaborations with 
academic partners, but maintaining the “Excellent” 
rating of the project portfolio by the mid-term 
review requires NLeSC to have sufficient control 
of its budget to react rapidly to opportunities and 
threats. For example, a percentage of eScience 
research engineer time should be reserved 
for overarching developments outside of the 
conventional project portfolio. In most research 
organizations, initial success tends to be the 
platform for further development. A fully open 
call structure makes “building on success” more 
difficult. Also, a small portion of NLeSC’s budget 
should be reserved for essential eScience research 
not conducted elsewhere.
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Part 3

Operation



NLeSC receives basic annual funding from its 
founders NWO and SURF. This allows NLeSC to 
allocate experts time and cash to collaborative 
academic projects mostly with the Dutch 
Universities.  

In addition, NLeSC will seek to raise supplementary 
funding via project proposal submissions to 
national and international scientific calls, and via 
collaboration with industry. Horizon2020 provides 
an important opportunity to develop international 
collaborations, extend the centers partnering 
network and gain additional funding. Potential for 
industry collaboration will continue to be explored 
in the form of Public-Private-Partnerships,  
and consultancy. 

NLeSC has developed a project management 
protocol setting out the precise actions and 
communications to be taken by NLeSC and the 
PIs. This includes ownership of certain tasks, 
timelines and reporting structure. The protocol 
underpins all aspects of NLeSC’s involvement 
in the projects, from the definition and 
publication of new calls to final reporting. The 
responsibilities of PIs are also clearly set out 
and communicated. 

 
A central component of the project management 
protocol is that each summer project leaders, 
eScience research engineers and other key project 
members are invited to NLeSC to discuss the 
progress of their projects, identify opportunities 
to improve operation and recognize potential for 
cross-project and discipline sharing. The project 
discussions are not a formal review or evaluation 
of the work undertaken within the project. They 
will serve to inform NLeSC management of current 

Finances Human 
Resource 
Management

Project 
Management

As of October 2014, the contracts of all 
employees have been transferred from NWO, 
directly to NLeSC. NLeSC is now the direct 
employer of its eScience engineer team, back 
room staff and management. This comes with 
many responsibilities and NLeSC develops 
the necessary human resource protocols to 
support the careers of its growing team. NLeSC 
follows the CAO “Onderzoeksinstellingen” and 
hence follows closely the rules and practices 
of NWO and partner institutions. 

Key to NLeSC success is the impact that eScience 
research engineers have on enhancing research 
in different data or computing intensive scientific 
disciplines as well as their connection with 

NLeSC is housed in a single building, 
with SURFsara and the headquarters of 
the European Grid Initiative, to promote 
synergy and to serve as an ICT hub for 
scientific research. NLeSC is located at the 
Amsterdam Science Park, alongside the 
University of Amsterdam’s Science Faculty 
and three other national institutes: the 
Institute for Atomic and Molecular Physics, 
the Centre for Mathematics and Computer 
Science and the National Institute for 
Subatomic Physics.  

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. The 
center is designed to optimize collaboration 
and team work and is therefore based 
on an open office model, with discussion 
areas, breakout rooms and communal 
spaces. NLeSC provides various flexible 
work environments and a visualization 
room offering advanced techniques for 
assembling and analyzing large  
quantities of data.

NLeSC Facilities

Box.15
 NLeSC’s physical center in Amsterdam

status and ensure optimal collaboration, in line 
with NLeSC’s role as both funder and participant  
in projects.  
 
In 2013 NLeSC implemented coordinator roles 
for some of the senior eScience engineers to 
help guide the actions of their less experienced 
colleagues and to improve the interaction between 
NLeSC and the projects. This function was well 
appreciated by PIs, the engineers and NLeSC MT. 
Small adaptations will be made to the coordinator 
team, but it will in principle continue to function 
based on the current model.

 
Fig.12 
NLeSC utilizes a multi-track career model
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>>Fig.11 
NLeSC provides a visualization room offering advanced techniques 
for assembling and analyzing large quantities of data
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university research groups in this field NLeSC 
also aims to perform world class research and 
develop eScience as a discipline requiring excellent 
scientists to work and develop their career at 
NLeSC. Therefore we distinguish three main tracks 
of development, or grow paths, with a set of job 
descriptions: a Technology Track, a Research Track 
and a Managerial Track. We also distinguish job 
descriptions for support staff. The Managerial track 
has an emphasis on coordination, organization 
and network functioning, the Technology Track 
has emphasis on technical skills and working in 
projects and the Research Track has a scientific 
emphasis. Nine job descriptions are distinguished 
up to scale 14. In addition we include 2 support 
staff job descriptions. The tracks are not mutually 
exclusive; there is a lot of overlap, in particular at 

earlier stages of career development. Other job 
descriptions are possible at NLeSC, but these 
profiles cover most employees. 

The majority of eScience Research Engineers will 
be employed in the Technology Track. Their profile 
contains elements from a software engineer and 
from a researcher in academia. In order to build up 
expertise and a national and international network 
a large body of NLeSC will have a permanent 
contract. 

All NLeSC employees complete Personal 
Development Plans and Personal Target Setting 
activities annually. This is crucial to support 
their long-term careers and to manage NLeSC’s 
contribution to our project portfolio.

>>
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Contact
Please contact the Netherlands eScience Center 
to discuss opportunities for collaboration.

Netherlands eScience Center
Science Park 140
1098 XG Amsterdam 
The Netherlands

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

 twitter.com/eScienceCenter

 linkd.in/1j2uS8S 
 

 vimeo.com/eScienceCenter

by SURF & NWO
www.eScienceCenter.nl


