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• Driven by research challenges faced by project partners

• We apply state-of-the-art solutions from Computer Science and e-Infrastructure

• We develop reusable & open software, data and knowledge

• Open Science to advance academic research, society and business!

Collaborative projects
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A short recap: 
 
The projects we fund are collaborative projects; our eScience Research engineers are partners in the 
projects and work with your team.  
 
The researchers (you) determine the research question, and together we develop the solutions needed 
to answer those questions.  
 
Our goal is to develop reusable and open solutions, data and knowledge, as our mission is to help all of 
research through these projects, not just individual project partners.  

 
 

  



• Broadly oriented researchers with a strong affinity with ICT (most have a PhD) 

• Understand both the research question and modern ICT solutions

• Currently a team of ~50 and still growing

eScience Research Engineers
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Our research software engineers are our main contribution to your project.  
 
They are broadly oriented researchers with a strong affinity with ICT related topics such as software 
development, data analytics, etc.  
 
Most have a PhD, some with a background in computer science, but also in life science, astronomy, 
humanities, etc.  
 
These eScience Research engineers will help you choose the appropriate technology in your project, 
develop software, etc. 

 
 

  



Our team’s technological expertise areas

Efficient 
Computing

Accelerators

Distributed Computing

High Performance Computing

Numerical Modelling and Algorithms

Workflows and Orchestration

Big Data 
Analytics

Computer Vision

Data Mining

Machine Learning

Natural Language Processing

Visualization

Optimized data 
handling

Data Assimilation and Integration

Databases

Handling sensor data

Linked Data and Semantics

Real-time Data Analysis Statistics

Research Software Development

 

 

This is the expertise our engineers have on offer. The black boxes show the more general competences, 
while the white boxes are the specific expertise, which tends to change over time depending on 
demand.  
 
We have selected these competences as they are broadly applicable in many domains, complement 
each other, and are relatively stable over time. Many projects require 2 or even all 3 to succeed.  
 
Some of our engineers are generalists on these top-level competences, while many also have a specialty, 
such as GPU computing or NLP. 
 
An overarching topic is the development of Research Software. Our engineers share knowledge and 
expertise in this area through special interest groups, internal courses, pair programming, etc.   

 
 

  



Specialization

• We focus on technology relevant to our projects:

• Impact on research

• Mature enough to be applied in research

• Preference for reusable technologies

• Specialization is vital for us to be a valuable 

addition to research teams

 

 

We focus on the technology expertise that is most relevant to our projects. It must be of added value to 
the projects so that our participation has an impact. 
 
By choice, we do not currently have expertise on embedded systems, advanced security, blockchain, 
quantum computing, as these are not widely requested in the project proposals submitted to us.  
 
This may change in the future, however, as our expertise develops over time depending on what is 
needed and the latest technology developments. 
 
We prefer to use re-usable technology, as this increases the chances of having a wider impact than just a 
single project.  
 
In ASDI projects, we prefer to apply mature technology, as the research question of these projects is 
typically not technology oriented.  
 
In ETEC projects, however, the technology itself is also part of the research. Our aim is to re-use the 
experience gained in ETEC projects in later rounds of ASDI projects. 
 
 

  



Challenges in Research Software

Daily practice in many projects:
• Legacy code
• No documentation
• Poor code quality (spaghetti code)
• Many versions
• Only accessible to the researcher
• ….
• Not reproducible!

We strive to change this:
• improve quality, sustainability, re-use

and reproducibility of research software

Gain insight into impact of software

 

 

There are many challenges when working with research software.  
 
Often this software is developed over a period of several year in several projects and by different people 
(often PhDs and postdocs) who don’t necessarily have software quality and sustainability as a main 
priority.  
 
This leads to many problems, most prominently reproducibility issues with the results which are 
obtained using this software. This is bad for research as a whole.  
 
We strive to change this, by putting more effort into ensuring the quality of the software produced in 
our projects and sharing this software with others so the results can be reproduced and extended. 
 
Additionally, we strive to make software a recognized research output, like papers and data. 
 

 
 
 

  



Software development guides

guide.esciencecenter.nl the-turing-way.netlify.appfair-software.nl

 

 

In our 130 or so previous projects, we have gained a lot of experience in research software 
development. We make an effort to produce high quality software, which is properly tested and 
documented, follows open source software development best-practices, and is reusable by others.  
 
We have collected much of our expertise in our research software development best practices guides, 
which we have published online (guide.esciencecenter.nl). Together with DANS, we have also published 
“five recommendations for FAIR software” (fair-software.nl). These recommendations have been 
endorsed by a large number of organizations, including NWO, SURF, DTL and Elixir.  
 
Recently we’ve joined “The Turing Way” (the-turing-way.netlify.app), an international effort to produce 
guidelines for reproducible data science.  Much of the more generic recommendations of our software 
development guide will be transferred to “the turing way” in the coming year. 

 
 
 

  



FAIR software:

• Finding software

• Making software accessible

• Quickly judge relevance and quality 

www.research-software.nl

Research Software Directory 
a unique resource for sharing research software

 

 

To stimulate re-use of research software and to make the software produced in the projects more 
findable for other researchers, we publish it in the Research Software Directory. An online catalog, 
which showcases the software together with the publications that it enables, the developers who 
contributed, the projects it was used in, etc.   
 
 

 
 
 

  



Example software entries

 

 

See research-software.nl for many examples of software developed in our projects. 

 
 

  



Software and data sustainability

 

 

To ensure the long term sustainability of both the data and software produced our projects, each 
project is required to produce a Data Management Plan and Software Sustainability Plan which describe 
how the data and software will be made available during and after the project, how the data and 
software will be made findable, what effort will be made to engage a community around the software, 
and how the software will be maintained after the project ends.  

 
 

  



Outreach, networking, training, and community building

 

 

During the project, we will help you disseminate the software, data and result produced in your project 
through various events, both nationally and internationally. For example, our yearly eScience 
Symposium, domain specific conferences and workshops, tutorials and hand-on-sessions, community 
building events, events hosted by NL-RSE, etc.  
 
We’d be happy to discuss the options with you! 

 
 
 

  



• Part of the full proposal review

• We check the health of existing data and software that the project builds on

• Goal -> prevent surprises, delay and disappointment once the project starts

Software and data health check
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This year we have introduced a data and software health check as part of the review of the full 
proposals (after the pre-proposal round). The main goal of this health check is to assess the status and 
quality of any pre-existing data and software which is necessary for the project to start. In the past there 
have been cases where projects where unable to reach their goals due to severe data and/or software 
quality issues which did not become apparent until after the project was started.  
 
To prevent such surprises, we perform a review of the software and data which is used as a starting 
point for the project (if any). This allows us to estimate if the quality is sufficient, or if a major effort is 
required before the project can start. 

 
 

  



Generalization

• Additional in-kind contribution

• Jointly awarded to the selected projects

• Under supervision of the eScience Center

• Ear-marked for activities which:

• Enhance the sustainability & reusability of the software

• Ensure impact beyond the lifetime of the project

• ASDI 5.6 PYR in total, eTEC 2.8 PYR in total

 

 

On top of the funding granted to the projects in each call, the eScience Center will contribute additional 
in-kind PYR jointly to the awarded projects, to enhance the development of sustainable and reusable 
software solutions and to ensure impact beyond the lifetime of the project (and, if possible, beyond the 
selected Research Discipline). This extra contribution is under supervision of the eScience Center and 
need not to be included in the project description or budget 

 
 

  



eTEC Topics

• Tools for Data Quality, Integration & Cleaning

• Virtual Research Environments 

• Platforms for Big & Complex Spatial Data

• Green Computing

Note: 

• 1 project funded per Technical Research Direction 

• ‘very good’ or ‘excellent’ 

• select one topic (even if your project matched more)

 

 

For the eTec call, several Technical Research Directions are specified. Your proposal should fit into one 
of these topics when you submit.  
 
If your proposal fits into several of these topics, please select the one you think is the best match. 

 
 

  



eTEC Topics

Tools for Data Quality, Integration & Cleaning

For example:

Tools to clean, preprocess or label data on a large 
scale, anomaly detection, human in the loop, etc. 

 

 

With the recent advances of machine learning (ML), especially deep learning, many researchers opt to 
use the power of these technologies for tackling their scientific challenges. Collecting the large amount 
of training data takes significant time and effort followed by a process to ensure data quality. This is 
needed to make the data AI-ready. The data must be cleaned, preprocessed and labeled, which is a very 
expensive and often iterative process. Many researchers report that more than 80% of their time is 
spent on these tasks before the actual learning phase. Also, before machine learning can succeed for 
scientific applications, the data must first be well understood. Therefore, it is crucial to develop more 
efficient tools for data cleaning, integration and visual inspection. Enriching the ML models by 
integrating expert knowledge is also paramount for the success of using ML for research. Related topics 
also include visual analytics and anomaly detection.  

 
 

  



eTEC Topics

Virtual Research Environments: 

Infrastructure for ‘1000’ Experiments  

For example: 

Tools for sharing FAIR data, software and workflows, 
reproducibility and provenance of experiments, tools 
for automating software data and workflow 
publishing, etc.

 

 

Academic research is increasingly becoming digital, moving from research-in-the-lab to research-in-the-
cloud. However, individual researchers often must put in the effort of building their own virtual research 
environments, as reusable infrastructures for conducting digital research are still in their infancy. We 
aim to support projects which improve the state-of-the-art of tools and infrastructures for reproducible 
digital research, in particular covering: tools for FAIR data, software and workflows; tools for facilitating 
reproducibility and preserving provenance of experiments; and tools for automating software 
publishing, citation and metrics 

 
 
 

  



eTEC Topics

Platforms for Big & Complex Spatial Data

For example:

Platforms for satellite data, point clouds, parallel 
spatial algorithms and data structures, etc. 

 

 

Many fields of research, ranging from politics to ecology, depend upon geospatial models of our 
surroundings. Increases in size and complexity of these models make it possible to answer new research 
questions. We seek research projects that take these developments to the next level. Examples are 
improvements on tools for geospatial satellite data, tools to process point clouds, and parallel spatial 
algorithms or data structures (e.g. for Spark, Storm, etcetera).  

 
 

  



eTEC Topics

Green Computing: 

Energy Efficiency in Research Computing 

For example:

Optimizing algorithms for energy efficiency, 
autotuning for energy efficiency, surrogate models, 
etc.

 

 

Currently, research computing can run computations and process data volumes at unprecedented scale. 
However, the energy requirements of these experiments are also becoming prohibitively large. Often, 
the costs of running data and compute centers is dominated by the energy bill, not the hardware costs. 
Optimizing algorithms for energy efficiency instead of just performance will help alleviate this problem, 
for example by designing energy efficient algorithms, autotuning existing algorithms for energy 
efficiency, or replacing numerical simulations with more energy efficient machine learning-based 
surrogate models.  
  

 
 

 


