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1 Introduction 

1.1 Background 

The Computational Sciences for Energy Research (CSER) programme is a joint large-scale 
public-private partnership in fundamental research in the energy domain between Shell and 
the Netherlands Organisation for Scientific Research (NWO). The goal of the programme is 
to strengthen the computational sciences in the Netherlands and to contribute to societal 
issues such as the Energy Challenge, as described by the Topsector Energy. The programme 
has started in 2012 and a strong relationship between the partners is now established. 
The programme consists of 75 PhD projects spread over a range of computational sciences 
disciplines such as computational geoscience, wind and solar energy, multiphase flows, 
computational chemistry and material sciences for energy research. Besides developing top-
talented PhD students in the field of computational sciences, the programme also focuses on 
strengthening the knowledge infrastructure within the Netherlands through tenure track 
positions at various universities and research institutes. 
After four years since the start of the CSER programme, the sustainability of the software 
tools and results are not yet addressed. The current call aims to address the combination of 
computational sciences and the use of software tools and to further contribute to the use of 
the generated in science and in energy applications. Such a goal is shared by the 
Netherlands eScience Center (called here the eScience Center), which aims to develop and 
sustain domain overarching research software and methodologies. 

 
The eScience Center is the national hub for the development and application of domain 
overarching software and methods for the scientific community. The eScience Center 
develops crucial bridges between increasingly complex modern e-infrastructures and the 
growing demands and ambitions of scientists from across all scientific disciplines. The 
application of digitally enhanced scientific practices is nowadays fundamental toolbox for all 
researchers and is a prerequisite to ensure that the Dutch knowledge sector remains 
competitive and the greatest return can be achieved from scientific investments. In support 
of this goal, the eScience Center funds and participates in multidisciplinary projects with 
optimal data-handling, efficient computing and big-data analytics at their core. 
 
By sharing similar goals for knowledge infrastructure for computational sciences, the 
eScience Center and the CSER programme are opening this joint call for PhD project 
proposals addressing the research challenges in the computational sciences for future 
energy by developing sustainable software tools with the support of the eScience Center. 
Applications have to contribute to one or more of the energy-related themes within the top 
sectors Energy ('Gas', 'Bio-energie', 'Wind-op-zee', 'Smart grids', 'Zonne-energie', 
'Energiebesparing Gebouwde Omgeving', and 'Energiebesparing in de Industrie') and 
Chemistry ('Nieuwe Chemische Innovaties' and 'Smart polymeric materials' and 
'Procestechologie'). 

 

1.2 Available budget 

The total budget available for this call is M€ 3.6, consisting of two parts: an in-cash 
contribution from CSER programme for the employment of PhD students and material 
support and an in-kind contribution in the form of highly skilled eScience Research 

http://topsectorenergie.nl/
http://www.topsectorchemie.nl/
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Engineers employed by the eScience Center, whose time is allocated to the awarded 
projects. 
Out of the call, a maximum of eight PhD projects for four years can be funded by the end of 
2017. Each project will receive a budget of k€ 245 (k€ 210 personnel budget and k€ 35 
material budget) and 2 FTE1 eScience Engineer support (in-kind contribution). 
In addition, an 0.5 FTE eScience Research Engineer support will be made available to pursue 
sustainable and re-usable software solutions to ensure impact of the developments beyond 
the lifetime of the project and, if possible, beyond the discipline area considered (see 
Section 3.2). Proposals with clear e-Infrastructure needs may also obtain additional support 
from SURFsara and SURFnet. 

1.3 Validity of the call for proposals 

This call for proposals is valid until the closing date 31 August 2017, 14.00 hours CET. 
PLEASE NOTE: The closing date for the compulsory pre-proposals is 30 May 2017, 14.00 
hours CET. 

                                                 
 
 
 
1 FTE = Full Time Equivalent; 1.0 FTE represents 1680 hours for the duration of the project. 
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2 Aim 

This call for project proposals is aimed for computational sciences for energy research, 
focused on developing eScience technologies (i.e. research software and methods for data 
analytics, data management, efficient computing). The research and eScience development 
should be state-of-the-art and appropriate, meaning that any (existing) alternative 
technologies would not serve better in solving the identified discipline-driven research 
questions, or lead to more significant scientific breakthroughs. 
 
As a working definition for computational science we refer to Sameh et al.2, who described 
this area of research as: "Computational science seeks to advance science and engineering 
disciplines through better understanding of advanced computers and computational models, 
as well as advancing the state of the art in computer architecture, system software, and 
algorithm design through better understanding of science and engineering applications." 
Important features of computational science are e.g. the interplay between pure science and 
applications thereof and between theory, experiment and simulation. Computational 
science, according to Sloot3, brings together application, algorithm and architecture into a 
problem solving environment. It includes the use of statistical methods and stochastic 
optimization. 
 
This call is a joint call between the current Shell-NWO programme 'Computational Sciences 
for Energy Research' (CSER) and the eScience Center. The two partners have a joint 
interest in applying state-of-the-art digital technologies to address scientific questions in 
application domains, in this case the energy domain. The eScience Center is tasked to 
enhance science by working collaboratively in data and compute intensive projects. The 
eScience Center contributes to projects by providing eScience Research Engineer support to 
effectively use and develop modern digital tools and methodologies. The eScience Center 
also provides an online platform, eStep, to sustain the developed tools and methodologies 
beyond the life time of the project. 

 
The call has two phases: a preproposal phase and a full proposal phase. The Programme 
Committee (see page 10) will select the top circa 20 preproposals and invite the applicants 
of these preproposals to write a full proposal. Before the submission of the preproposal, an 
information workshop will be organised together with the eScience Center to allow all 
interested applicants to get acquainted with the approach and structure of the eScience 
Center, with the role of the eScience Research Engineers, and with the technologies being 
implemented and applied by the eScience Center. 
 
This call for proposals is not only aimed to the participants in the CSER programme, but 
rather to the broad community of computational scientists performing energy research. The 
topics of research will remain, however, the same as within the current CSER programme, 
namely: computational geoscience, wind and solar energy, multiphase flows, computational 
chemistry and material sciences for energy research. 

                                                 
 
 
 
2 Sameh et al, 'Computational Science and Engineering', in ACM Computing Surveys, Vol. 28, No. 4, 
December 
1996. 
3 Sloot, P.M.A., 'The Renaissance of Computing', theme presentation at ASCI'99 (15-17 June 1999). 
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3 Guidelines for applicants 

3.1 Who can apply 

The conditions below apply to both main and co-applicants, unless otherwise stated. 
Applications can be submitted by full, assistant and associate professors and other 
researchers with a comparable appointment if they: 
− hold an appointment at a Dutch university or a research institute recognised by NWO 

(see NWO Regulation on Granting); 
− possess a PhD degree; 
− have a contract (period of appointment) for at least the duration of the application 

process and the project duration. 
 
An exception to the required period of appointment can be made for: 
− main applicants with a tenure-track appointment that covers at least half of the 

duration required. Applicants should then demonstrate by means of a letter that 
adequate supervision is guaranteed for the duration of the research for all of the 
researchers for whom the grant is being applied for; 

− Co-applicants if they can demonstrate that adequate supervision can be guaranteed for 
the entire duration of the research for all of the researchers for whom the grant is being 
applied for. 

 
Further, the following conditions apply: 
− eScience Center employees cannot be applicants; 
− each applicant may participate in only one proposal in this call; 
− the simultaneous submission of identical/very similar proposals is not permitted. 

3.2 What can be applied for 

Each proposal must consist of two parts: a research part in computational sciences and an 
eScience part. The research part should address computational sciences disciplines such as 
computational geoscience, wind and solar energy, multiphase flows, computational 
chemistry and material sciences for energy research within the topsectors Energy and 
Chemistry. 
 
Each proposal can request funding for: 
− personnel budget of a PhD position, for a maximum cost of k€ 210. The candidate will 

be employed by the university where the main applicant is employed; 
− material budget of maximum k€ 35 for bench fee for consumer goods, travel 

expenses, publication cost for the PhD student. Infrastructure cost (accommodation and 
office automation) and other overhead are not eligible for funding; 

− eScience research engineer support (in-kind), consisting of 2 FTE / project. The 
additional 0.5 FTE / project (see Section 1.2) is reserved for sustainability and 
generalization of software results and – where possible – inclusion in eStep (see 
Appendix A). This 0.5 FTE / project does not need be included in the requested project 
budget. 

 

http://www.nwo.nl/en/documents/nwo/legal/nwo-regulation-on-granting-may-2011
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eScience Research Engineers are scientists employed at the eScience Center who work 
at the interface of various scientific disciplines and advanced ICT. They will become an 
integral part of the projected research team focusing on the development and 
implementation of eScience technologies and software. Primarily, they will ensure that the 
research team will be able to make easy and effective use of the envisioned technological 
solutions. They will also help to interpret the results of the research and to make the 
delivered eScience tools useable for a broad range of users. The eScience Research 
Engineers perform their project activities both at the eScience Center in Amsterdam and at 
the project locations (typically at the institute of the main applicant). In this way, they 
contribute directly to the project team whilst also providing a direct link to the expertise 
available throughout the eScience Center and its wider networks. 

 
The eScience Center assigns a coordinator to each project. The eScience Center 
Coordinator is an experienced project manager who will be part of the project team. The 
coordinator is responsible for the daily supervision of the Engineer(s) assigned to the 
project, and – together with the main applicant – in charge of monitoring progress and the 
delivery of project results. 
 
Remunerations for PhD students/PhD scholarship students at a Dutch university are not 
eligible for funding from NWO. 

3.3 When can applications be submitted 

The proposal submission consists of two steps: 
 
1. Submission of preproposals consisting of a proposal abstract, describing the main 

research ideas and the project plan. The closing date for the submission of abstracts is 
30 May 2017, 14:00 CET. The Programme Committee will select the top circa 20 
proposals. After this step, each applicant of the selected preproposals will be invited for 
an interview with the eScience Center. This interview is meant to align the ambition of 
the principal investigator and the capabilities of the eScience Center in support of the 
full proposal. The eScience Center cannot write (parts) of the proposal. 

2. Submission of full proposals consisting of a detailed proposal application. The closing 
date for the submission of full proposals is 31 August 2017, 14:00 CET. 

 
The applications can be submitted by using the ISAAC web application. When you submit 
your application to ISAAC you will also need to enter additional details online. You should 
therefore start submitting your application at least one day before the deadline of this call 
for proposals. Applications submitted after the deadline will not be taken into consideration. 

3.4 Preparing an application 

− Download the application form from the electronic application system ISAAC or from 
NWO's website (on the grant page for this programme). 

− Complete the application form. 
− Save the application form as a pdf file and upload it to ISAAC. 

3.5 Conditions on granting 

The NWO Regulation on Granting and the Agreement on the Payment of Costs for Scientific 
Research apply to all applications. 

 



6 

Chapter 3: Guidelines for applicants / Joint CSER and eScience programme for Energy Research 

Awarded projects must commence within six months of the award date. If the project has 
not started within that period, the CSER Programme Committee and the eScience Center 
Board may decide to withdraw the grant. 
 
FAIR: Researchers funded within this call for proposals must use the FAIR principles4 
with respect to the sharing of data. 
 
Open Access 
All scientific publications resulting from research that is funded by grants derived from this 
call for proposals are to be immediately (at the time of publication) freely accessible 
worldwide (Open Access). There are several ways for researchers to publish Open Access. A 
detailed explanation regarding Open Access can be found on www.nwo.nl/openscience-en. 

 
Data management 
Responsible data management is part of good research. NWO wants research data that 
emerge from publicly funded research to become freely and sustainably available, as much 
as possible, for reuse by other researchers. Furthermore NWO wants to raise awareness 
among researchers about the importance of responsible data management. Proposals 
should therefore satisfy the data management protocol of NWO. This protocol consists of 
two steps: 

 
1. Data management section 

The data management section is part of the research proposal. Researchers should 
answer four questions about data management within their intended research project 
(see NWO website). Therefore before the research starts the researcher will be asked to 
think about how the data collected must be ordered and categorised so that it can be 
made freely available. Measures will often need to be taken during the production and 
analysis of the data to make their later storage and dissemination possible. Researchers 
can state which research data they consider to be relevant for storage and reuse. 
 

2. Data management plan 
After a proposal has been awarded funding the researcher should elaborate the data 
management section into a data management plan. The data management plan is a 
concrete elaboration of the data management section. In the plan the researcher 
describes whether use will be made of existing data or a new data collection and how 
the data collection will be made FAIR: Findable, Accessible, Interoperable, Reusable. 
The plan should be submitted to NWO via ISAAC within a maximum of 4 months after 
the proposal has been awarded funding. NWO will approve the plan as quickly as 
possible. Approval of the data management plan by NWO is a condition for 
disbursement of the funding. The plan can be adjusted during the research. 

 
Further information about the data management protocol of NWO can be found at 
http://www.nwo.nl/en/policies/open+science/data+management 

 
  

                                                 
 
 
 
4 http://www.nature.com/articles/sdata201618 

http://www.nwo.nl/openscience-en
http://www.nwo.nl/en/policies/open+science/data+management+chapter
http://www.nwo.nl/en/policies/open+science/data+management
http://www.nature.com/articles/sdata201618
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Software sustainability 
High-quality software is part of good research. The eScience Center wishes that the 
research software that emerges from publicly funded research becomes freely and 
sustainably available, as much as possible, for reuse by other researchers. Furthermore, the 
eScience Center desires to raise awareness among researchers about the importance of 
software sustainability, because it is essential for correctness and reproducibility of scientific 
results. Proposals should therefore satisfy the software sustainability protocol of the 
eScience Center. This protocol consists of two steps: 
 
1. Software sustainability section 

The software sustainability section is part of the research proposal. Researchers should 
answer several questions about software sustainability within their intended research 
project. The questions should refer to how the research software created will be 
licensed and published so that it will be freely available. Often measures will be needed 
during the production of software to make long-term reuse possible, also after the 
project is finished. Researchers can state which research software they consider to be 
relevant for publication and reuse. 

 
2. Software sustainability plan 

After a proposal has been awarded funding, the researcher should elaborate the 
software sustainability section into a software sustainability plan. The eScience research 
engineers can assist with the writing of this plan. The plan should be submitted to the 
eScience Center by email within a maximum of four months after the proposal has been 
awarded funding. The eScience Center will approve the plan as quickly as possible. 
Approval of the software sustainability plan by the eScience Center is a condition for 
disbursement of the funding. The plan can be adjusted during the research project. 

3.6 Submitting an application 

An application can only be submitted to NWO via the online application system ISAAC. 
Applications not submitted via ISAAC will not be taken into consideration. 
 
A principal applicant must submit his/her application via his/her own ISAAC account. If the 
principal applicant does not have an ISAAC account yet, then this should be created at least 
one day before the application is submitted to ensure that any registration problems can be 
resolved on time. If the principal applicant already has an NWO account, then he/she does 
not need to create a new account to submit an application. 
 
When you submit your application to ISAAC you will also need to enter additional details 
online. You should therefore start submitting your application at least one day before the 
deadline of this call for proposals. Applications submitted after the deadline will not be taken 
into consideration. 
 
For technical questions please contact the ISAAC helpdesk, see Section 5.1.2. 
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4 Assessment procedure 

4.1 Procedure 

The assessment procedure consists of the following steps: 
 
− All interested applicants in this call have the possibility to participate to an information 

event in order to get acquainted with eScience Center (see page 10). 
− After the submission of the preproposals, all applications will be assessed and ranked by 

the Programme Committee (PC) which consists of experts in the field of computational 
sciences, energy research and eScience. The preproposals will be evaluated according to 
the criteria mentioned in Section 4.2 without using ranking from external referees. This 
will result in a selection of circa 20 project preproposals. 

− The applicants of the selected preproposals will have an interview with the eScience 
Center to discuss the eScience impact of their proposals and will be invited to submit a 
full proposal that will include the advice from the eScience Center. 

− After the submission of the full proposals, the applications will be sent to external 
referees. The external referees are independent international experts from the relevant 
scientific and/or technological fields. Also, the eScience Center will assess the full 
proposals on the eScience impact (see criterion 4, Section 4.2). 

− The applicants will be invited to submit a written response to the evaluation report of 
the external referees. 

− Based on the evaluation report from the external referees, the response of the applicant 
and the evaluation on the eScience impact, the Programme Committee will make a final 
ranking of the project proposals. Top 8 project proposals will be selected for granting. 

 
The figure below shows the steps in the selection procedure and the deadlines. 
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Information event eScience Center 
To allow all interested applicants to get acquainted with the approach and structure of the 
eScience Center, with the role of the eScience Research Engineers, and with the 
technologies being implemented and applied by the eScience Center, an information event is 
organized at the eScience Center (Science Park 140, Amsterdam) on 13 April 2017. 
 
Presence of at least one team member at the information event is highly recommended, but 
not mandatory. 
 
Programme committee 
The programme committee consists of independent and non-partial experts within the field 
of computational sciences, energy research and eScience. The main task of the assessment 
committee is to review and rank the preproposals, evaluate the full proposals based on the 
peer-reviews and the rebuttals and make the final ranking of the full proposals. Based on 
their ranking, the programme committee will advise the decision making board represented 
by the CSER steering committee and the eScience Center board on the granting and 
rejection of proposals. For this joint call, the CSER programme committee will be 
strengthened with two additional members for the assessment of the eScience components 
of the proposals. 

  

20 March 2017 call open 
13 April 2017 the eScience Center information event 
30 May 2017 deadline preproposals 

June 2017 preselection of circa 20 proposals by 
Programme Committee 

30 June 2017 applicants receive the results of the 
preselection 

July-August 2017 
preparation of full proposals by the 
selected applicants and interview with 
the eScience Center 

31 August 2017 Deadline full proposals 

August-October 2017 Evaluation of the full proposals by 
external referees and eScience Center 

1-8 November Applicants rebuttals; 
deadline 8 November 2017 

23 November 2017 Deadline selection of top 8 proposals by 
Programme Committee  

December 2017 Formal granting decision by CSER Board 
and the eScience Center Board 
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4.2 Criteria 

The proposals will be evaluated by the Programme Committee and the eScience Center 
based on the following criteria: 
 
1. Scientific quality: 

− Are the objectives scientifically sound and challenging? 
− Is there sufficient scientific coherence in the project? 
− Is this group in a position to provide a significant contribution to the international 

expertise in this field? 
− Is the research method effective and efficient? 
− Are the applicants sufficiently aware of existing research in the field? 

2. Innovative aspects: 
− Are the scientific objectives innovative? 
− Is the computational method proposed sufficiently challenging and/or innovative? 

3. Relevance and urgency for the solution of the energy problem: 
− Does the proposal fit in the aims and objectives of one or more innovation contracts 

of the top sectors Energy and/or Chemistry? 
− Are the issue(s) addressed in the project proposal relevant to these aims and 

objectives? 
4. eScience impact: 

− the eScience technologies (i.e. software for data analytics, data management, 
efficient computing) researched and developed should be state-of-the-art and 
appropriate, meaning that any (existing) alternative technologies would not serve 
better in solving the identified discipline-driven research questions, or lead to more 
significant scientific breakthroughs; 

− the applicants should show awareness of the state-of-the-art of alternative 
(relevant) eScience technologies; 

− the proposal must indicate how the proposed technology and methods will be used 
beyond the selected discipline area(s), also after finalization of the project; 

− the proposed solutions and (software) deliverables must be open source/open 
access and permit use and/or interpretation by other researchers; 

− the proposal must indicate how the project will built further collaborations, in 
science, industry, or both; inclusion of concrete letters of intent from such foreseen 
partners will be valued positively, but is not required; 

− the proposal must indicate how maintenance and sustainability of project results 
will be secured and managed, preferably contributing to the eScience Center's 
eStep technology platform (annex 6.1); 

− research is complementarity with the eScience and data science part of the project 
− Appropriateness of the requested access to e-Infrastructure (annex 6.2)(if 

applicable). 
 

The first three criteria are focused on the science excellence, while the last one is 
focused on the eScience impact. The relative weight is 60% for the scientific 
excellence and 40% for the eScience impact. 
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5 Contact details and other 
information 

5.1 Contact 

5.1.1 Specific questions 

For specific questions about CSER programme and joint CSER and eScience call please 
contact: 
Dr. Maria Sovago 
Tel.: +31 30 600 23 68 
Email: m.sovago@nwo.nl 
 
If you have any eScience-oriented questions in relation to this call, or questions about the 
eScience Center, please contact: 
Prof.dr. Wilco Hazeleger, Director eScience Center 
Tel.: +31 20 460 47 70 
Email: adah@esciencecenter.nl 

 

5.1.2 Technical questions about the electronic application system ISAAC 

For technical questions about the use of ISAAC please contact the ISAAC helpdesk. Please 
read the manual first before consulting the helpdesk. The ISAAC helpdesk can be contacted 
from Monday to Friday between 10.00 and 17.00 hours CET on +31 20 346 71 79. However, 
you can also submit your question by e-mail to isaac.helpdesk@nwo.nl. You will then 
receive an answer within two working days. 

5.2 Other information 

Please be aware that the NWO open access policy has been updated on 1 December 2015. 
For more information, please consult www.nwo.nl. 

 
 
 

 

mailto:m.sovago@nwo.nl
mailto:adah@esciencecenter.nl
http://www.nwo.nl/
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6 Annexe(s) 
 

6.1 The eScience Technology Platform (eSTEP) 

The eScience Technology Platform (eStep)5, developed by the eScience Center, represents 
the core of the eScience Center's eScience competences. It forms a generic and overarching 
platform, containing software, knowledge, and eScience research. 'Generic and overarching' 
means that all eStep components can be applied in a broader context than just a single 
project. The components should be of support to multiple research efforts, an entire 
scientific discipline, or even multiple disciplines. All projects executed in partnership with the 
eScience Center are expected to contribute to eStep. 

 

 
One of the key goals of eStep is to scout, adopt, study, develop, integrate and make 
available an extensive and stable set of advanced scientific software technologies. These can 
take the form of algorithms, compute kernels, interfaces, libraries, tools, scientific workflows 
and applications. This way, eStep helps to manage large collections of data, utilize advanced 
compute infrastructures, storage facilities, high-speed networks, high-resolution 
visualization equipment, and instruments. 

 
eStep explicitly aims to promote the exchange and re-use of best practices and to prevent 
fragmentation and duplication. The eStep software base is the eScience Center's facility for 
managing and disseminating software and work-flows employed in its project portfolio, 
along with supporting documentation, demonstrations and training resources. All the 
eScience Center Research Engineers contribute to eStep by generalizing the technologies 
built in their projects. 

 
eStep contains software that is developed in-house at the eScience Center, but also reuses 
externally developed software and has expertise in applying it to challenging scientific 
problems. This allows the eScience Center to also provide integrated turn-key solutions for 
scientists, regardless of whether the software is developed in-house or externally. A key 
idea behind eStep is to have high-level, and sometimes domain-specific, solutions on top of 
generic low-level libraries, thus maximizing software reuse. 

 
It must be stressed that the technological developments undertaken by and with the 
eScience Center are not aimed at realizing benefits for the eScience Center itself. All 
developments are in support of the scientific goals of the research project, with the 

                                                 
 
 
 
5 See also: www.esciencecenter.nl/technology/ and estep.esciencecenter.nl. 

http://www.esciencecenter.nl/technology
http://www.estep.esciencecenter.nl/


13 

Chapter 6: Annexe(s) / Joint CSER and eScience programme for Energy Research 

additional aim to also serve other research communities as much as possible, now and in 
the future. 

6.2 The Dutch National Infrastructure 

In this Call for Proposals, all applicants are asked to indicate the project's e-Infrastructure 
needs, in terms of computing hours, data storage capacity, lightpath connectivity, or 
otherwise. A 'use-or-explain' policy will be applied, meaning that 
 
− projects without e-Infrastructure needs are asked to give a brief explanation; 
− projects with clear e-Infrastructure needs are expected to select the hardware resources 

and services as part of the Dutch National e-Infrastructure as first option, and to indicate 
the expected extent of use; 

− projects with clear e-Infrastructure needs that aim to use international (e.g. PRACE, 
XSEDE, etcetera) or commercial (e.g. web, cloud, etcetera) hardware and services 
instead are required to give a brief explanation. 

 
The Dutch National e-Infrastructure 
In this call, the Dutch National e-Infrastructure is defined as follows: 
 
all publicly-funded hardware resources (e.g. computers, data, visualization, networking, 
etcetera) and directly connected support services (people, software), set up and maintained 
with the aim to support publicly-funded research in The Netherlands, and made available to 
either all or a selected subset of all researchers from among others Dutch universities and 
research institutes affiliated with NWO or KNAW. 
 
The definition distinguishes between hardware resources and services available to all 
researchers in The Netherlands (Category I), and those made available to a selected subset 
(Category II). The Category I e-Infrastructure, outlined below, is formed by the hardware 
resources and services provided and maintained by SURFsara, SURFnet, DANS, and – in 
part – also by Nikhef and RUG-CIT. 
 
The Category II e-Infrastructure is formed by all other hardware resources and services that 
are accessible to a selected group of researchers following thematic or geographic criteria. 
Examples of such infrastructures include the Life Science Grid (LSG), the Distributed ASCI 
Supercomputer (DAS), and the many stand-alone local facilities at various universities (e.g. 
the Peregrine cluster (RUG-CIT), the GPFS data storage facilities (Target), the WUR HPC 
Cluster (Wageningen) etcetera). 
 
Overview: Category I e-Infrastructure 
While it is impossible to provide a complete overview of all resources part of the Dutch 
National e-Infrastructure in this call text, the following provides entrance points to the 
major Category I e-Infrastructure resources and services. For more information, it is 
advised to contact the organizations and institutes responsible for these resources directly, 
in particular SURF: https://www.surf.nl/en/contact.html. 
 
Compute Resources and Services 
− Cartesius: National supercomputer for maximum performance 
 https://userinfo.surfsara.nl/systems/cartesius 
− HPC Cloud: Complete control over your own computing infrastructure 
 https://www.surf.nl/en/services-and-products/hpc-cloud/index.html 
− Grid: Distributed computing system for fast processing of large data sets 

https://www.surf.nl/en/contact.html
https://userinfo.surfsara.nl/systems/cartesius
https://www.surf.nl/en/services-and-products/hpc-cloud/index.html
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 https://www.surf.nl/en/services-and-products/grid/index.html 
− Hadoop cluster: Big data processing and analysis 
 https://www.surf.nl/en/services-and-products/big-data-services/index.html 
 
Data Resources and Services 
− BeeHub: Easily save and share large volumes of data 
 https://www.surf.nl/en/services-and-products/beehub/index.html 
− Data Archive: Secure long-term storage of research data on tape 
 https://www.surf.nl/en/services-and-products/data-archive/index.html 
− DataverseNL: Store, share and register research data online 
 http://www.dans.knaw.nl/en/about/services/archiving-and-reusing-data/DateverseNL 
− EASY: Online archiving, depositing and downloading of research data 
 http://www.dans.knaw.nl/en/about/services/archiving-and-reusing-data/easy 
 
Networking Resources and Services 
− Lightpaths (SURFlichtpaden): Ultra-fast and high capacity connectivity 
 https://www.surf.nl/en/services-and-products/surflichtpaden/index.html 

 
Cloud and Collaborative Resources and Services 
− SURFconext: Online collaboration and services in a single environment 
 https://www.surf.nl/en/services-and-products/surfconext/index.html 
− SURFdrive; Personal and secure cloud storage, synchronization, sharing 
 https://www.surf.nl/en/services-and-products/surfdrive/surfdrive.html 
 
Visualization Resources and Services 
− Remote visualization: Visualize large datasets on your desktop 
 https://www.surf.nl/en/services-and-products/visualisation/index.html 
− Collaboratorium: Sophisticated presentation and visualization aids 
 https://www.surf.nl/en/services-and-products/collaboratorium/index.html 
 
SURF 
For a complete overview of all Category I services provided by SURF, see: 
https://www.surf.nl/en/services-and-products 
 
DANS 
For a complete overview of all Category I services provided by DANS, see: 
http://www.dans.knaw.nl/en/about/services 

  

https://www.surf.nl/en/services-and-products/grid/index.html
https://www.surf.nl/en/services-and-products/big-data-services/index.html
https://www.surf.nl/en/services-and-products/beehub/index.html
https://www.surf.nl/en/services-and-products/data-archive/index.html
http://www.dans.knaw.nl/en/about/services/archiving-and-reusing-data/DateverseNL
http://www.dans.knaw.nl/en/about/services/archiving-and-reusing-data/easy
https://www.surf.nl/en/services-and-products/surflichtpaden/index.html
https://www.surf.nl/en/services-and-products/surfconext/index.html
https://www.surf.nl/en/services-and-products/surfdrive/surfdrive.html
https://www.surf.nl/en/services-and-products/visualisation/index.html
https://www.surf.nl/en/services-and-products/collaboratorium/index.html
https://www.surf.nl/en/services-and-products
http://www.dans.knaw.nl/en/about/services
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6.3 eScience Center core Technological Competences 

Today, the eScience Center's core technological competences include: 
 
Optimized data Handling 
This expertise area includes: 
− real-time data analysis; 
− database optimization; 
− data-interoperability;. 
− combining structured and unstructured data 
 
Accessing and analyzing voluminous and rapidly generated 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 access and analyse 
voluminous and rapidly generated data, from radio telescopes to social media, are becoming 
universally important. 
 
Example: Sensor networks 
One specific area of optimized data handling in which we develop expert knowledge 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 Summer in the City and Beyond the Data Explosion we develop expertise 
and software to tackle the challenges of sensor network systems. 

 
Big Data Analysis 
This expertise area includes: 
− data exploration; 
− analysis; 
− data mining; 
− machine learning; 
− text analysis; 
− natural language processing; 
− statistics and visualization. 

 
Identifying patterns and relationships 
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. 

 

https://www.esciencecenter.nl/project/summer-in-the-city
http://project/beyond-the-data-explosion
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Example: Natural Language Processing 
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 analysing 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. 
 
Efficient Computing 
This expertise area includes 
− high-performance and distributed computing (e.g. GRID, Cloud); 
− heterogeneous computing; 
− efficient algorithms; 
− accelerator hardware (e.g. GPUs); 
− green computing. 
 
Optimizing for hardware performance 
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 analyse, 
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. 

 
Example: Distributed & heterogeneous computing 
Despite the rapid growth in compute power, data growth and the ambition of domain 
scientists continues to grow faster. Compute 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 (for example simulations or signal processing) 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, such as GPUs, will be most efficient, 
and so on. 
We develop distributed & heterogeneous computing methods that allow individual 
components of large parallel applications to be deployed on the resource having the best 
characteristics (performance, energy, financial) for that particular problem. The application 
of distributed & heterogeneous computing has been crucial in projects for point cloud 
processing, digital forensics, astrophysics and climate simulations. 
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