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2 Preamble 
 

PLAN-E is a new Platform by and for e-Science and Data Research organizations in Europe with regional 

or national responsibilities or at least with a responsibility or scope beyond their own institute. The goal 

of PLAN-E is to align e-Science and Data Research centers across Europe and together create the critical 

mass required to bring e-Science and Data Research1 at a higher level. PLAN-E was established on 29-30 

September 2014 in Amsterdam, where the Platform was constituted by unanimous acclamation by the 

present audience. Meanwhile the number of members of the Platform and the number of countries 

involved is growing. 

PLAN-E unites the scientific community of experts in the efficient deployment of e-Infrastructures and ICT 

(including software and tools) in all of the research domains, at an organizational level. That domain is 

referred to as e-Science. Further definitions are elaborated on in the Terms of Reference for PLAN-E 

(attached). e-Science is to encompass Data Research as well as Computational Science (including 

modelling). 

A such PLAN-E provides no e-infrastructure resources and is independent of any particular e-

infrastructure provider. Individual members may, however, own resources or may have larger charters 

than just serving e-Science or Data Research knowledge and expertise. The organization of PLAN-E is 

based on voluntary participation and does not have a definite structure, except for the formation of a 

Kernel Group of active members and for the concept of Annual Plans and targets. 

The Platform is led by a kernel group of active members, whose names can be found in the appendix, 

while the Netherlands e-Science Center hosts the platform by providing light weight secretarial support, 

infrastructure and coordination. 

The basis for the co-operation and the scope of activities of PLAN-E are formed by Terms of Reference 

which were agreed on during the constituting meeting and which included goals and action lines 

described in the following chapters. 

PLAN-E has imposed on itself an obligation to achieve its targeted goals. The way to track progress and 

remain focussed is through documented annual plans and targets. 

PLAN-E has agreed on semi-annual plenary meetings organized by alternating participating members. 

This document holds the first PLAN-E Annual Plan, for 2015. 

 

 

 

 

 

 

 

PLAN-E will use both spellings of e-Science and eScience and adhere to US-English in its documentation. 

                                                             
1 eScience encompasses the Computational Sciences as can be read from the Terms of Reference and encompasses Data 
Research as well. However, some institutes are so dedicated to Data Research per se, that we will use the term “eScience 
and Data Research” to make that apparent. 
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3 Introduction 
Patrick Aerts, Panos Louridas, Lajos Balint 

Abstract: here the background is sketched of the movement of enhancing science through e-Science and 

of the formation of PLAN-E, in support of promoting e-Science and Data Research 

 

Background 

Science2 plays a distinct role in the history of human mankind. The importance of scientists discovering, 

explaining, and exploiting new findings to improve human life and nowadays also conserving our 

environment, has been proven for well over three thousand years. Science and society have always been 

intimately connected. 

Several major milestones are recognised by looking back to those 30 centuries, but the recent turn of the 

millennium has seen a really unprecedented, giant step in that impressive history of science. This has 

been brought about in part by a double revolution enabled through ICT. 

The first revolutionary element is related to the tools of science and to how scientific research is done. 

The second, similarly revolutionary transformation is connected to how the entire human community 

now has the potential of instant interaction and of accessing science, both to its results and to the 

research activities themselves.  

While earlier milestones improved a single aspect in the science profession, either in the tools (like the 

microscope) or in the accessibility (like printing), this time we enjoy a drastic change in both by leveraging 

Information and Communication Technologies (ICT).  

These developments have been strongly induced by the formation of e-Infrastructures in support of 

scientific activities, but also by other major infrastructures or facilities for shared use. After all, the world 

wide web resulted from the drive of the particle physics community to intercommunicate about their 

measurements though texts and graphics. The drive to share the use of ever scarce resources, combined 

with visions on ease of use leading to the concept of the grid, induced in turn the software development 

that allowed for shared use and co-operation across domains: over institutional, IP, national and 

disciplinary boundaries. It allowed for problem driven research, where contributions from different 

disciplines, information sources and skills could be combined in search of solutions.  

The new development, e-Science, is a new methodology3 and revolutionary paradigm for doing scientific 

research.  e-Science focuses on the optimal and innovative deployment of all available ICT tools, software 

and e-infrastructures in science and research, so stimulating computer science and technology to 

produce ever better solutions and enhancing science by opening paths to solutions that not would have 

existed otherwise. Furthermore all this is happening in a time where data are increasingly being 

identified as a topic per se, by their sheer abundance in form and quantities. Data in this context are not 

                                                             
2 In the Anglo-Saxon language the term science strictly refers to the natural sciences and mathematics. In other 
languages science translates into a term that encompasses all forms of research, such as research in the 
humanities, social sciences, theology, life sciences, etc. Here in this document and in all other  PLAN-E 
material, science will refer to research in all disciplines. 
3 Conducting e-Science involves new ways of involving ICT and the use of e-infrastructures in research from the 
very onset. It becomes an apparent factor in the way research projects are carried out.  
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just the results of scientific experiments, but encompass the unstructured data produced by the 

community at large through social media and communication channels. 

The enormously increased possibilities to disseminate and to remotely access, even in real time, the 

scientific information warrants a wider and richer co-operation between researchers, research 

laboratories, and also wider scientific communities. It fosters multidisciplinary, interdisciplinary and 

trans-disciplinary research activities and now even enables the involvement of the public, of non-

professional, even amateur, individuals or teams, into serious research activities. This new opportunity is 

sometimes called citizen research. This process, by being open both in principle and in practice, is a very 

exciting and promising prospect. 

 

e-Science and knowledge exchange 

e-Science is the result of integrating e-Infrastructures into science, by achieving an organic, symbiotic 

relation between them. This process involves a new, strengthened collaboration between computer and 

communication scientists on one hand, and researchers in traditional scientific disciplines on the other 

hand. Computer scientists provide of the new technology necessary for researchers to carry out their 

work effectively in this era of e-Science. This technology comprises advances in algorithms, 

computational models, storage, sharing of resources, sharing of workload, etc. Researchers take 

advantage of this progress and of the opportunities provided by e-Infrastructures for scientific research. 

To support and strengthen these integrations, and to bridge the autonomous developments in ICT and 

the equally autonomous developments in scientific challenges which are often societally induced or 

inspired, a platform is needed to facilitate knowledge exchange between three groups: researchers in 

various scientific areas, computer and communication scientists, and e-Infrastructure developers, 

operators, and service providers. This will allow these complementary communities in joint efforts to 

make e-Science a success. 

We note that: 

 e-Science will be a success only when both excellent scientific research and high quality e-

Infrastructure services are brought together effectively, in which case substantial improvements 

in scientific research can be achieved. 

 e-Science will be a successful methodology and paradigm when researchers are open, prepared, 

trained, and experienced in how to best exploit the facilities and services provided by the e-

Infrastructure community. 

 When the above conditions are met, then at least three distinct, yet interdependent, 

opportunities can be identified to address scientific and societal challenges: 

o Co-operation platforms within small research communities (teams) 

o Virtual Research Environments (VRE), Virtual Research Organizations (VRO) and Virtual 

Research Communities (VRC) opportunities involving co-operation between distant 

research teams, by exploiting remote access to distributed resources (information, 

equipment, manpower, funding, etc.) 

o Emergence of civil research, citizen science, on the basis of openness and e-Science 

opportunities. 

We outline below a platform, provided by PLAN-E, for enabling and supporting knowledge exchange for 

the above opportunities of exploiting e-Science and strengthening the awareness and recognition of this 

new direction in the research arena. 
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4 Executive summary 
By Patrick Aerts 

Abstract: This paragraph sums up the high level conclusions and actions from this document. 

PLAN-E is a new Platform by and for e-Science and Data Research organizations in Europe with regional 

or national scope and is based on voluntary participation. A broad but shared definition of e-Science has 

been agreed upon. PLAN-E is not concerned with physical e-infrastructures as such, but recognizes their 

importance for research and volunteers to comment or advise on e-infrastructure plans and 

developments from an e-Science deploy ability point of view. The Platform is led by a kernel group of 

active members, while the co-operation and the scope of activities of PLAN-E are formed by Terms of 

Reference. This Annual Plan describes the intended activities for 2015 in a multi-annual context. 

Important aspects of PLAN-E are the personal efforts the kernel group members are prepared to spend 

on this –as yet- unfunded bottom up activity. 

PLAN-E will address 

- Knowledge exchange; 

- Data stewardship and Software sustainability; 

- Awareness creation through visible representation of PLAN-E; 

- Education and academic positioning of e-Science researchers. 

Co-operations are envisioned with ESFRI, e-IRG, RDA, and major RI-projects of national and international 

scale. These co-operations will specifically focus on data-stewardship and software sustainability matters, 

and knowledge exchange to prevent re-inventing the wheel and support re-use of software, tools and 

methodologies. 

One of the policy exchange mechanisms, called common approaches to e-Science, will address best 

practices in e-Science policy matters including review and assessment criteria for the quality of multi-

disciplinary projects, what is the most common case in e-Science projects. 

Finally a view is being developed on e-Science/Data Research education and the positioning of e-Science 

and Data Research specialists. 
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5 Goals of PLAN-E and 2015 action lines 
By Patrick Aerts 

Abstract: As PLAN-E is a newly established European entity the goals of building a platform like PLAN-E, 

are sketched explicitly in this paragraph. In addition to the goals, action lines are formulated that should 

help materialize these goals. 

5.1 Goals 
The goals of PLAN-E and of having a platform of this nature in the first place are mainly to create and 

maintain critical mass to focus attention on new ways to enhance science and research in general, with 

the aid of e-Science technologies in a data abundant environment. Whereas the definitions of e-

Science/Data Research are agreed in the Terms of Reference document for PLAN –E, these by themselves 

do not generate new activities to bring forward the insights, experiences, innovations, results and 

sustainability aspects of e-Science/Data Research, unless translated into action lines. 

PLAN-E is primarily a social network of scientific organizations and their employed scientists that share 

common views on the future of eR32esearch/e-Science, its potential, its proliferation, its strengths, its 

dependencies (on for instance e-infrastructures) and on the further development of research activities 

along these lines.  

More concrete, with reference to the agreed Terms of Reference document, PLAN-E: 

 Forms a forum for exchanging knowledge and expertise in the field in order to strengthen the 

European position in the e-Science domain; 

 Discusses common approaches to e-Science; 

 Communicates about e-Science and the way it is showing results in all disciplines; 

 Represents the European e-Science scene as embodied by the PLAN-E community externally and 

internationally in addition to the individual representations from the participating members 

where applicable. In particular towards the EC in relation to future funding schemes; 

 Proposes evaluation criteria for the quality, impact and benefits of e-Science activities; 

 Supports actions towards data stewardship and software availability and sustainability; 

 Endeavors to stimulate quality and quality ranking of e-Science publishing means; 

 Facilitates the interaction between its members; 

 Provides e-Science requirements towards improved e-infrastructure provisioning and usage; 

 Communicates best e-Science practices regarding the use of e-infrastructures and ICT tools; 

 Improves of the skills-level of students and researchers in e-Science techniques and 

 Stimulates the upgrading of the status of e-Science technologists and engineers. 

5.2 Action lines 
From the total list of conceivable actions towards the goals, a limited number have been selected to 

further elaboration. These actions lines are set as targets for 2015, although real significant achievements 

are only to be expected on the longer term. However, by starting to set these targets for 2015, we make 

sure these topics will be seriously addressed by the PLAN-E community. 

These actions lines are: 

- Knowledge exchange; 

- Data stewardship and Software sustainability; 

- Awareness creation through visible representation of PLAN-E; 

- Education and academic positioning of e-Science researchers. 
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6 Platform for knowledge exchange 
By Panos Louridas, Lajos Balint 

 

Abstract: Knowledge exchange will be one of the major pillars in the framework of PLAN-E. The role of 

PLAN-E with respect to knowledge exchange is elaborated on in this paragraph 

The state of affairs regarding the organization of e-Science and Data Research in the various participating 

countries varies very significantly indeed. Whereas the state-of-the-art in e-Science and Data Research is 

developing rapidly in some countries, other countries are only starting to investigate e-Science and Data 

Research as part of their overall research strategy. So knowledge exchange will be instrumental in 

narrowing the divide in that respect, while, knowledge exchange on the where, how, success stories, and 

pitfalls is at the heart of what a platform as a meeting place can mean for e-Science. 

In accordance with goals of PLAN-E and its Terms of Reference, PLAN-E will in the coming year: 

 Act as a forum for disseminating and exchanging knowledge and expertise in the field of e-

Science in order to strengthen the European preparedness, experience, and practice in the basic 

methodology and various areas of the e-Science domain. 

 Facilitate the interaction between its members, within Europe and, by co-operating with 

overseas fora of similar aims and goals, with the global e-Science community. 

 Communicate about e-Science principles and practice, especially via successful use cases and 

application examples, by demonstrating how best results in all disciplines can be achieved by 

following the e-Science paradigm, using the e-Science methods,  and in general, exploiting the e-

Science opportunities. 

In order to achieve these goals, PLAN-E will: 

- Set up and maintain a website for internal and external communication purposes; 

- Publish a newsletter on a regular basis (target: twice per annum); 

- Set up a mailing list and make use of social media; 

- Organise and communicate on workshops on significant developments in e-Science; 

- Communicate to the extent possible on related news of interest, such as forthcoming events, 

funding calls related to e-Science, and significant third-party announcements; 

- Meet twice annually for formal member meetings organized by one of the members. 

Preferably the workshops to be organized will address the latest developments in e-Science and have e-

Science researchers and scientific Data Research specialists brought together with e-Infrastructure 

experts (developers, operators and service providers) and computer scientists to exchange ideas, 

experiences, and expertise. The preparatory materials as well as the output documents resulting from the 

workshops will be published in the PLAN-E website and will be available to the wide public, experts and 

novices alike. 

The regular scientific ways for knowledge exchange is through scientific (peer reviewed) publications. The 

number of suitable publication channels devoted to typical e-Science/Data Research type research 

activities is rather limited. Whether or not there would be room for a new peer reviewed magazine on e-

Science/Data Research type of papers will be discussed with the PLAN-E members during 2015. 
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7 Common approaches to e-Science 
By David de Roure, Sverker Holmgren, Patrick Aerts  

Abstract: Discussed are common approaches to e-Scienc, evaluation criteria for the quality, impact and 

benefits of e-Science activities and endeavours to stimulate quality and quality ranking of e-Science 

publishing means. 

7.1 Introduction 
It is clear that a sea change in research has and will continue to happen, driven by the transformative 

effect that the pervasive use of ICT infrastructure at all scales and types creates. This includes the 

majority of research data being ‘born digital’ as well the utilization of increasingly complex software 

systems to generate understanding. 

A key requirement for this to have completely beneficial effects is the introduction of a class of 

researcher who is totally comfortable operating in this digital regime. These researchers will either come 

from the scientific domains or from the ICT communities and are willing and capable of acting in many 

cases as translators between the different communities. To formalize the role of these researchers and 

make them act in the scientific domains that request of require such expertise and knowledge, different 

forms have been established in Europe so far. One thing is clear, however, and that is that in the majority 

of countries e-Science and Data Research as separate, identifiable and organized activities are still in their 

infancy. Below a few formats are presented that could serve as demonstrators for other countries to help 

building an eScience community and growing that special expertise that defines e-Science. 

7.2 Providing e-Science Expertise 
Within the various nations represented within Plan-E there are a number of different methods that 

individual nations have taken to provide the expertise necessary to support the widespread utilization of 

e-Science within the numerous domains supported. 

7.2.1 National Centers 
Through the creation of national centers a number of nations have managed to aggregate expertise to 

create a critical mass from which they are able to support multiple different communities with 

appropriate technologies of many different types. This will include computational scientists who are able 

to support utilization of HPC, Cloud and other e-infrastructure types and services. Through their national 

role they are also able to support these e-Science experts to bridge between projects building the skill 

base available to the center. Examples of these center includes the Netherlands e-Science Center and the 

Swedish e-Science Centre. 

7.2.2 Domain Centers 
Through institutional treaty organizations such as CERN, EMBL and a number of national domain specific 

centers, there has been the establishment of groups of domain specific e-Science experts. This allows 

specific expertise to be built and where within organizations that collaborate internationally, to be shared 

through a much wider audience. A larger example of this type of center is the expertise that both INFN 

and CNRS have established within the field of e-Science for their own specific research domains. 

7.2.3 Institutional centers 
Through a number of different universities and national research laboratories we have seen the creation 

through a number of different mechanisms of individual e-Science/e-Research centers. These have 

ranged from virtual centers with members within multiple different but related full departments who 

have this secondary affiliation, to wholly created departments that fit into the institutional structure 

alongside other more traditional subject departments. 
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7.2.4 Multi-institutional centers 
Where there has been a history of collaboration between different institutions either within a single 

country or other times across multiple countries then a number of multi-institutional centers have 

developed. These have been both interdisciplinary and domain specific. Due to the need for the 

collaborating institutions to continue to operate as individual entities and the difficulty with the legal 

organization status then these centers have in some cases had less fortunate starts. 

7.3 Aspects of e-Science development 
Typically a few topics are common to setting the scope of an e-Science Center and there is quite a large 
variety in the emphasis different centers have put on their e-Science services, research or involvement. 
 

- How to broaden beyond the few key research communities that are already using e-Science 
technologies, the physicists, engineers, and bio-informaticians, to take e-Science from being a 
relatively niche activity to a more inclusive set. Consider working on re-usability of software and tools 
from the onset, so best practices on these fore runner domais can be carried over to other domains 
some of which desperately looking for such expertise (humanities, social sciences, medical sciences, 
etc.) 

- To embed e-Science methodology within the Universities. This means that researchers will, as a 
matter of course, use e-Science methodologies, tools and technologies as part of their research 
projects, and ensuring that the infrastructure to support their research activities exists at the 
University and is visible and accessible. In this way also e-Science and Data Research methodologies 
enter the educational domain of the universities (or even vocational high schools for that matter). 
This requires a few basic prerequisites: 

o Access to existing e-Infrastructure technologies: do provide flexible baseline support to 
retain key staff in the existing e-Research teams allowing continued development, promotion 
and support of existing e-Infrastructure such as campus grids; 

o Enhance ease of use, uptake and 'accessibility': By undertaking leading edge computer 
science research to lower the barrier for uptake of e-technologies, to move e-research away 
from being a niche activity enjoyed by the few. Focus on encouraging cross-disciplinary 
development through Web 2.0 and other technology; 

o Deal with Data: Focus on building greater capability to deal with research data to enable 
management, analysis, and appropriate curation; including data semantics - enabling 
researchers to capture and describe their data and create metadata in a form suitable to 
facilitate data re-use and long-term institutional preservation. 

o Deal with software sustainability: Focus on future re-use (also by other communities) of 
software developed elsewhere, for example in the many funded projects. What software to 
keep, what software to maintain and/or update/upgrade. Pay attention to ethical and 
practical coding practices to ease future maintainability. Should become part of education 
and may be enforced by funding agencies. 

o Advanced Visualization: enabling exploration of large complex, multidimensional datasets 
through the using state-of-the-art user interface technology, visualization technology and 
algorithms. Providing application researchers access to visualization expertise and exploring 
with them new ways of displaying large datasets. Link to analytics tools. 

o Create the Community: by developing a lively programme of workshops, seminar series and 
events, try to draw on regional expertise and engage both academic and industry 
participation. 

o Leveraging: In those areas where the preliminary results show particular promise, but where 
there is a substantial research and development need that we cannot immediately meet, 
subsequently submit new responsive mode applications. Take every opportunity to develop 
new sources of support e.g. Developing the regional focus through the Regional 
Development Agency. Build your e-Research program in collaboration with specific 
applications. Anticipate an active programme of public engagement in science either through 
collaborations with schools or media. 
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7.4 Evaluation criteria for the success of an e-Science Center 
It is clear that there must be an established set of evaluation criteria from which it is possible to judge the 

progress or quality of activities within any established e-Science center. Not by any means for PLAN-E to 

evaluate these centers, PLAN-E will not, but to help centers once under evaluation or to evaluate 

themselves using appropriate criteria. It is also clear that the criteria, or Key Performance Identifiers (KPI) 

used will depend on the type of center that has been created. To that end PLAN-E will start discussions on 

such KPI’s. To sketch the complexity of defining such KPI’s: often e-Science and Data Research centers, 

operating in between science and ICT/e-Infrastructure do not have as their primary goal producing 

excellent science. But the support provided should nonetheless lead to excellent science. e-Science may 

be excellent when the combination of the research ánd the deployment of the tools to enable that 

research is excellent. Anyway, this topic will be addressed by PLAN-E and the outcome of the discussions 

will be published as a best practice result of PLAN-E. 

 

7.5 Advancing the quality and quality ranking of e-Science publishing means 
There are not many typical e-Science publication means. Articles are sent to traditional disciplinary 

papers with reference in a footnote or acknowledgement to the e-science support. Typical results of 

research that was largely enabled by innovative e-science methodologies, new ways of deploying e-

infrastructure in a scientific context of using distributed combinations of resources, new ways of analytics 

in combination with visualization techniques, to name but a few, are not always easy to get published as 

such. Perhaps this issue will solve itself in due course, perhaps a new magazine could be in order 

(“Proceedings of the European e-Science Community”), or actions more directed to boost the impact of 

existing papers could be considered. 

This topic will be discussed in the PLAN-E community and the outcome(s) published early 2016. 
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8 Data stewardship and software sustainability 
By Norbert Meyer, David de Roure, Patrick Aerts, Dieter Kranzlmüller, Sverker Holmgren 

Abstract: Plan-E supports actions towards data stewardship and software availability and sustainability, 

according to its Action Lines. This paragraph describes the nature of these topics and role PLAN-E intends 

to play. 

8.1 Introduction 
Science is and always was a major driver for data production and handling and will remain so. If one only 

considers what SKA (Square Kilometre Array project) is going to do, with 1 Exabyte data per day data 

collection and a distribution that out scales the today’s total internet use by a factor of 100 this seems 

even an easy statement. There is a global increase in scientific data use, re-use, production and output, 

and there are scientific results published in (enriched) papers.  

We can also observe an ongoing process of changing types of data, e.g. audio, video, pictures, meta data 

structures. The type of data is a direct influence of (information) technology development, and emerging 

new requirements.  

Whereas everyone agrees that data stewardship and software sustainability are important topics to 

address, there are not many widely agreed best practices for data stewardship of software sustainability 

in place. Here we sketch the view of PLAN-E on these matters and the way we seek to support actions 

towards realization of procedures to be implemented at least in academia. 

Rarely are data stewardship and software sustainability mentioned in one line and considered on the 

same footing. Yet there are hardly any data that can be read, let alone handled or interpreted, without 

the corresponding software. One major difference between data stewardship and software sustainability 

lies in the fact that normally data should remain unchanged, but securely kept on adequate media and be 

retrievable and findable, whereas software needs to be kept alive for future use, provided it fits proper 

criteria for support and maintenance. (There are of course cases where data need to be kept updated 

and/or software needs to be frozen, but these cases are the exception to the rule.) 

The idea for this annual plan is for the participants in PLAN-E to work collectively on guidelines for data 

stewardship and software sustainability that can be subsequently used to support local implementations. 

Where applicable PLAN-E will work together with RDA, in particular RDA Europe, to discuss this topic and 

sharpen the mutually arising idea’s on these matters. Also other channels will be followed actively, such 

as the ESFRI Research Infrastructure Projects, industry and major national projects.  

8.2 Data stewardship 
 

For research and society to take full benefit of the major investments in RIs data needs to be made 

openly and easily available for researchers, over wide spans of fields, in sustainable settings. To 

enable this, the data needs to be managed, stored and preserved in a cost-efficient way, with 

appropriate quality and safety assurances. 

Guidelines are required to help the process from data acquisition, through production and presentation 

of the results to preservation and access. The actions by RDA4 are important, so links need to be 

established between PLAN-E and RDA (-Europe) for further improvement, acceptance and 

implementation. Also PLAN-E needs to discuss with the EC to have rules on data stewardship promoted in 

the context of grants allocations and project reviews. The openness of data structures and access as well 

as preservation concerns not only the academic but also industry solutions. A virtual research 

                                                             
4 The Research Data Alliance 
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environment of data stewardship services would be beneficial for the whole research community and for 

citizens more generally. 

PLAN-E partners are convinced that the national roadmaps of research infrastructures, defined by 

Member States, should be aligned to establish common data structures and unified access to data. The 

ESFRI projects are a key element in these activities and can form a basis for smaller national projects.  

Some implementations may be easy, but some may be very complex indeed. Data from different 

backgrounds and disciplines need different handling and their requirements for sustainability may differ 

significantly as well. To some extent discipline-based approaches will be required, in overall agreement 

with a common set of minimum requirements. In all cases these should lead to scientifically relevant 

protocols, properly published for rigorous referencing in scientific communications. 

8.3 Software sustainability 
Granted the difference in required handling of software compared to data, agreed guidelines and 

practices for the sustainability of software are needed. Advocating good coding practices for later ease of 

maintenance and defining criteria for different levels of maintenance; mechanisms for persistently 

identifying and accessing software versions; and best practices for finding already existing software 

solutions and guidelines for re-usability of software are all topics that need to be addressed. The UK’s 

Software Sustainability Institute has taken a lead in these matters, but there is a need for adaptation to 

more disciplines and broader application to research communities across Europe. This also is a matter to 

discuss with the EC so that best practices can be encouraged through funding mechanisms. 

8.4 PLAN-E actions 
We will promote discussions on both Software Sustainability and Data Stewardship, that will lead to 

guidelines and best practices and converge to consensus on how to address these topics Europe wide. 

This will be done together with other bodies and initiatives such as ESFRI and the e-IRG, national bodies 

and the RDA. PLAN-E, via its partners, will be early adopters of best practice and give feedback on deploy 

ability and strongly influence the field and provide solid evidence to unify the means of data access and 

procedures for data preservation. 
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9 European actions and representation 
By Dieter Kranzlmüller, Lajos Balint, Sverker Holmgren 

Abstract: what can and will PLAN-E do in the direction of the EC, its funded e-infrastructures and their 

users. How can PLAN-E communicate to these groups its goals, ambitions and plans. 

 

9.1 Background 
Derivable from the PLAN-E terms of reference, PLAN-E aims at meeting two major objectives: 

 Representing the European e-Science scene as embodied by the PLAN-E community externally 

and internationally, in addition to the individual representations from the participating members 

where applicable. In particular towards the EC in relation to future funding schemes; 

 Encouraging the collection and classification of the e-Science requirements for e-infrastructures 

and presenting those requirements to both the e-Infrastructure and the scientific research 

communities in order to achieve improved e-infrastructure provisioning and usage. 

These two major goals originate from the notion that e-Science as a working domain and as an 

international movement is the result of a sophisticated integration of  traditional scientific research 

approaches, methods, and tools with the emerging e-Infrastructure facilities and services. This 

increasingly stronger symbiosis, that PLAN-E seeks to help growing in support of searching for new 

knowledge, exploring new phenomena, and discovering new opportunities for exploiting, requires formal 

interaction between the e-Science and Data Research communities and the policies and service 

provisioning for e-infrastructures.  

 

9.2 Observations 
While the first European proto e-infrastructures were formed in 1994, by the predecessors of the Géant 

network, the emergence of today’s e-infrastructures dates back only ten years. With EGEE, DEISA, 

SEEgrid, Diligent from not much earlier than 2004 to the present e-infrastructures PRACE, EGI, EUdat, 

CLARIN, etc. as most visible representations, we only just started in a sense building common frameworks 

for co-operation through sharing e-infrastructures. Co-operations between these e-infrastructures may 

exist formally, but are virtually non-existent in practise. This may pose a potential risk for the swift 

further growth of the e-Science working domain, both at a national and at international level. 

e-Science depends on ICT innovations and top-of-the line professionally serviced e-infrastructures that 

grow towards a seamlessly integrated resource. Trying to realise that at the project level, reinventing the 

wheel across the European e-Science arena, seems hardly adequate. Minimally the conditions for 

seamless use of different components of the various e-infrastructures should be met by parties providing 

these e-infrastructures. The potential role of PLAN-E for the swift realization of the capabilities of e-

Science in this regard is easy to underestimate. 

9.3 2015 planning 
e-Science, considered as a marriage between science methodologies and e-infrastructures, brings very 

significant and up-to-date knowledge together about the efficiency of today’s e-infrastructures for 

scientific use and about expectations for deployment of new components and and new e-infrastructure 

designs. Advisory organs such as the e-IRG have in the past ten years collected such information from 

various sources, but PLAN-E hosts many of the expertise centers and expertises under one umbrella. 

Therefore PLAN-E intends to mediate were appropriate from the perspective of the (e-)Science 

community towards improved collaboration between e-Infrastructure operators and service providers 
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and towards enhanced communication and co-operation between various scientific disciplines. These 

better integrations will help strengthening of e-Science can. 

 

In practice PLAN-E will take actions towards: 

 strengthening the links to DG Research and Innovation (DG-RTD), as well as to DG 

Communications Networks, Content and Technology (DG-CNECT), and also to other DGs, 

depending on necessity; 

 establishing and strengthening various links towards and between major e-Infrastructure role-

players (e-IRG, TERENA-DANTE, EGI, PRACE, EUDAT, OpenAir, RDA, DERAF, etc.) and scientific 

organizations (of overall coverage, like ESF, LERU, ERC, etc., and of disciplinary interest, 

depending on the emergence of co-operation opportunities). 

The kernel group members will collectively address these parties, inform them about our goals and 

visions, invite them for workshops and discussions and meet at board level, where applicable. 

Ideally the first contributions will be compiled towards a harmonization of the e-infrastructures, from the 

point of view of ease of use, efficiency and environmentally sound usage of the European e-infrastructure 

as a whole, together with mentioned parties. 

  

http://ec.europa.eu/dgs/connect/index_en.htm
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10 Education and e-Science maturation 
By Mauro Campanella/Federico Ruggieri, Aneta Karaivanova, Panos Louridas 

Abstract: A development in science of the level of a new paradigm required back up from education. Also 

researchers dedicatedly active in this field should be recognized as academic level researchers who after a 

career in an e-Science or Data Research institute should be able to return to academia of flow into the 

business stream. 

There is a strong correlation between education and science: researchers need to be educated and 

trained in universities  and research brings to education all the new topics and knowledge that have to be 

disseminated in order to update the learning path of students that will become future researchers. 

This apparently simple symbiosis suffers often of uneven development not only across the world and 

Europe, but even within single countries. The digital divide and delays in the development of e-

Infrastructures can sometimes be the reason for these disparities. Education and e-Science maturation 

can’t thus be pursued without aiming also at mitigating such issues. 

The core of the problem is that underdeveloped communities and regions need to leapfrog to most 

advanced technologies and best practices in order to catch-up the most advanced realities. New 

education paradigms and advanced e-Infrastructures are thus much more beneficial for the 

underdeveloped than for the already developed.  

In this context e-Science should enable researchers to participate to challenging and very advanced 

research activities with other colleagues irrespectively from their location (geographical divide). The 

concept of e-Science should thus include access to: 

 powerful instrumentation that can only be deployed in a few laboratories; 

 scientific data produced, curated, and maintained; 

 documents, training and other necessary information; 

 collaborative tools that allow geographically dispersed groups to work together. 

The corresponding education environment has to be receptive to new scientific results and organised so 

that it can translate science into teaching, including also innovative pedagogies. Education is thus 

required to address the needs of a rapidly changing world in which scientific results are quickly digested 

into innovation and technology, which is then provided to a consumer market. Part of this evolutionary 

path of education is already known and evident: 

 eLearning has been extensively explored and produced interesting results; 

 new professional skills have triggered the introduction of new curricula in the universities; 

 distant learning has the potential to overcome the geographical divide. 

It has to be observed, however, that the panorama is fragmented by many solutions and approaches and 

very few standards (de jure or de facto). Heterogeneity is a natural asset and value in the scientific 

method, but is this also applicable to education? In other words, e-Science should present a 

recommended path for education that makes it easy to researchers and professors to follow. 

There is much talk lately for the importance of a new class of professionals, called Data Scientists. Data 

Scientists are expected to work across traditional curricula and possess skills that span different academic 

disciplines. They should be knowledgeable about databases, both traditional relational ones, and newer, 

NoSQL databases. They should be able to work with distributed data management tools, such as those 

available on the Hadoop / Yarn ecosystem and new projects such as Spark. They must know data mining 

tools and techniques, statistical modelling, methods of statistical inference, and machine learning. 

Equally important, they must have the skills to explore and present their data and results visually with 

compelling graphical representations. Since they will be dealing with data from various sources, they 
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must know how to deal with issues of data provenance and data-related ethics questions. As massive 

data can encroach on people’s privacy, Data Scientists must ensure that they respect people’s rights; this, 

in turn, may require using recent advances in Cryptography, such as Differential Privacy. 

Discussions about the importance of Data Scientists often go hand in hand with warnings about the lack 

of Data Scientists, both in industry and in academia. As a response, some universities have already 

started offering related courses. More generally, e-Science depends not only on Data Scientists, but also 

on the efficient leveraging of e-Infrastructure by scientific research. This requires that the use of e-

Infrastructure and related tools be incorporated in educational curricula. In this way the research 

community will be aware of the capabilities of computing, storage, and network resources available to it, 

and the way they can be put to good use. 

PLAN-E can have an important impact by investigating and recommending suitable material and areas of 

study that should be included for those that wish to work on e-Science. It can survey the landscape of e-

Science related courses in universities around the world, drawing especially from the position of its 

members, who can help provide an accurate picture of e-Science education in Europe. PLAN-E can 

advance e-Science education to bodies such as the e-IRG and to the European Commission.  In particular, 

it can: 

 Communicate best e-Science practices regarding the use of e-infrastructures and ICT tools. 

 Survey the status of e-Science education around the world. 

 Catalogue existing e-Science centers and elicit their requirements in terms of skills and 

knowledge required by their members and staff. 

 Strive for the improvement of the skills-level of students and researchers in e-Science techniques 

and stimulate the upgrading of the status of e-Science technologists and engineers. 

 Engage in workshops on e-Science education topics, capitalising on the contacts of PLAN-E 

members to invite outstanding e-Science educators and entrepreneurs. 

The above will allow PLAN-E to: 

 Identify a core e-Science knowledge corpus. This will include areas of Computer Science such as 

Databases, Data Mining, Machine Learning, Cryptography, as well as Statistics and Visualization. 

 Promote the establishment of e-Science courses. 

 Publicize and disseminate success stories from e-Science education. 

 Ideally, PLAN-E could lead the effort to compile an e-Science Body of Knowledge corpus, similar 

in spirit to efforts such as the Software Engineering Body of Knowledge (SWEBOK) maintained by 

the IEEE or the Project Management Body of Knowledge (PMBOK) maintained by the PMI. 

This is a complex topic, of interest to the whole group and of importance for the success of this activity. It 

seems all the more of interest to parties where e-Science is in an early stage of development. There are 

also obvious links to the chapter titled “Platform for knowledge exchange”. 
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11 Appendices 

11.1 Members of the kernel Group 
The following member of PLAN-E have volunteered to be member of the Kernel Group. The Kernel Group 

members have agreed to put practical efforts into PLAN-E for the sake of realizing its goals. They are 

largely responsible for delivering the Annual Document and the targets set. 

 

Patrick Aerts NL Netherlands eScience Center (NLeSC) 

Lajos Balint HU National Information Infrastr. Development Inst. NIIF 

Mauro Campanella IT GARR 

Sverker Holmgren SE/NO/FIN NORDFORSK 

Aneta Karaivanova BG Inst. for Parallel Proc., Bulgarian Academy of Science 

Dieter Kranzlmueller DE Ludwig-Maximilians-Universität München, LRZ 

Panos Louridas GR GRNET 

Norbert Meyer PL Poznań Supercomputing and Networking Center 

David De Roure UK Oxford e-Research Centre 

Federico Ruggieri IT INFN 

 

11.2 Members and observers 
 

11.2.1 Members 
 

No formal rules have been established regarding membership. Basically the members listed are employed 

by or to be associated with major centres for e-Science and/or Data Research in Europe. Organizations 

are represented by a member and/or someone seconding.  

Patrick Aerts NL Netherlands eScience Center (NLeSC) 

Panos Argyrakis GR AUTH 

Lajos Balint HU National Information Infrastr. Development Inst. NIIF 

Rene Belsø DK DTU 

Juan Bicarregui UK STFC 

Ignacio Blanquer ES DSIC.UPV 

Vincent Breton FR CLERMONT.IN2P3 

Marian Bubak PL AGH 

Mauro Campanella IT GARR 

Anton Frank DE LRZ 

Wilco Hazeleger NL Netherlands eScience Center (NLeSC) 

Sverker Holmgren SE/NO/FIN NORDFORSK 

Aneta Karaivanova BG Inst. for Parallel Proc., Bulgarian Academy of Science 

Alison Kennedy UK EPCC 

Kimmo Koski FI CSC 

Dieter Kranzlmueller DE Ludwig-Maximilians-Universität München, LRZ 

Michele De Lorenzi CH CSCS 

Panos Louridas GR GRNET 

Ivan Maric HR SRCE 

Norbert Meyer PL Poznań Supercomputing and Networking Center 

Mark Parsons UK EPCC 

Dana Petcu RO INFO.UVT 
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David De Roure UK Oxford e-Research Centre 

Federico Ruggieri IT INFN 

Thomas Schulthess CH CSCS 

Karolj Skala HR IRB 

Rosette Vandenbroucke BE  

David Wallom UK Oxford e-Research Centre 

 

11.2.2 Observers 
PLAN-E is an open, however independent, organization. In order to shortcut the communication with 

parties adjacent to the purpose and goals of PLAN-E, PLAN-E welcomes observers. Presently the following 

persons have observer status. 

Matthew Dovey UK JISK 

Wim Jansen EU EC 

Rossend Llurba EU e-IRG 

Yannick Legre EU EGI 
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11.3 Terms of reference 

 
 

Terms of Reference 
For the PLAtform of National eScience/Data Research 

Organizations in Europe 

PLAN-E 
 

 

Agreed by the Platform members at the constituting meeting 

Amsterdam, September 29, 30 2014 

 

www.PLAN-Europe.eu 
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1 Preamble 
Collaboration between disciplines, the combination of research and instrumentation –including networks 

and computational and data resources- has brought about new ways of conducting research. The 

approach is problem driven, viewed from different disciplinary angles, and usually strongly data intensive. 

Organizations involved in bridging the gap between the science domain –where the research questions 

are formulated – and the underlying ICT and e-infrastructural technologies in support of solving those 

questions, seek to organize themselves in a community platform in support of their activities. 

2 Definition5 
eScience is a community of practice, characterized – but not exclusively or limitedly – by the following: 

- It is concerned with innovative ways in which ICT can be applied to complex scientific or 

industrial problems; 

- It is concerned with the support of multi-disciplinary research, for example through but not 
limited to cross-type data integration, the managing of structured and unstructured data sets, 
data-driven research (“Big Data” research) and data analysis; 

- It is the application of computer technology to the undertaking of modern scientific 

investigation, including the preparation, experimentation, data collection, results dissemination, 

and long-term storage and accessibility of all materials generated through the scientific process6; 

- It applies computer algorithms and tools for the interactive specification and maintenance of 

models and their analysis, visualization and simulation, in order to support scientific in silico 

experiments; 

- It is concerned with the optimal use and/or optimization of the use of larger parts of an e-

infrastructure for scientific applications for complex scientific problems and/or 

- It is concerned with the optimal use and/or optimization of the use of (high-end) computers in 

scientific applications for complex scientific problems and/or 

- It is concerned with addressing scientific usage of computers and/or e-infrastructures in cases 

where the problems may for example be on the following or a combination of these: 

o Compute bound 

o Latency bound 

o Data streaming bound 

o Data complexity bound 

o Data size bound; 

- In general it is concerned with the application, re-use and re-usability of ICT methods, 

methodologies and tools to support solving complex scientific and/or industrial problems and 

with development where such methods or suitably adapted implementations are lacking; 

                                                             
5 Whereas the term `science` in UK English strictly refers to the natural sciences or “exact” sciences rather than 
to the whole domain of academic research areas, in this document and in all subsequent documents of PLAN-
E, the term science will be used to refer to all domains in which academic and private sector research is 
conducted. 
6 Bohle, S. "What is E-science and How Should it Be Managed?" Nature.com, Spektrum der Wissenschaft 
(Scientific American), http://www.scilogs.com/scientific_and_medical_libraries/what-is-e-science-and-how-
should-it-be-managed/. 

http://www.scilogs.com/scientific_and_medical_libraries/what-is-e-science-and-how-should-it-be-managed/
http://www.scilogs.com/scientific_and_medical_libraries/what-is-e-science-and-how-should-it-be-managed/
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- It encompasses and advocates strongly advanced visualization and pattern recognition in support 

of its goals. 

3 Background 
The traditional way in which research is conducted is changing drastically, due to innovations in ICT, e-

infrastructures, and the ease to generate and store massive quantities of data. But whereas a broad 

overview is required of contemporary knowledge of a research domain to address innovative challenges, 

the same holds true for knowledge of the rapidly changing ICT and infrastructures world. Linking both 

worlds is the domain of escience. Typical characteristics of eScience are the apparent broader 

applicability of ICT in new scientific domains, the highly improved interconnectivity of systems over 

networks (internet), the use of newly developed intercommunication languages, such as XML, the new 

directions in database technologies, the upcoming data-driven research, exemplified by Cern’s LHC and 

SKA, but also by the developments in genomics or, more broadly, the bio-informatics. Since data are 

becoming increasingly dominant in research, eScience is also associated with, but does not coincide with 

the open data, open source, open access and tools, and data preservation movements and 

developments. The link is the large dependence of eScience on reliable, usable, sharable and accessible 

data sets. Because the complexity of eScience research no longer allows for exact reproducibility (if only 

because massively parallel and/or distributed computers deliver their results no longer deterministically), 

one of the bases of conducting science properly, the open publication of (intermediate) data involved in 

research projects becomes an inevitable requirement. 

4 Goals 
The principal goal of PLAN-E is to act in support of Enhancing Science: The objective of PLAN-e is to bring 

together leading influential e-Science centres across Europe to help coordinate ongoing innovation in 

scientific methods and exploitation of infrastructure. The goals of PLAN-E cover all the topics that help 

promoting the escience approach and strengthening the groups and centers conducting escience. More 

in particular, PLAN-E: 

 Forms a forum for exchanging knowledge and expertise in the field in order to strengthen the 

European position in the eScience domain; 

 Discusses common approaches to eScience; 

 Communicates about eScience and the way it is showing results in all disciplines; 

 Represents the European eScience scene as embodied by the PLAN-E community externally and 

internationally in addition to the individual representations from the participating members 

where applicable. In particular towards the EC in relation to future funding schemes; 

 Proposes evaluation criteria for the quality, impact and benefits of eScience activities; 

 Supports actions towards data stewardship and software availability and sustainability; 

 Will take endeavours to stimulate quality and quality ranking of eScience publishing means; 

 Facilitates the interaction between its members; 

 Will encourage and provide eScience requirements towards improved e-infrastructure 

provisioning and usage; 

 Will communicate best eScience practices regarding the use of e-infrastructures and ICT tools; 

 Will strive for the improvement of the skills-level of students and researchers in eScience 

techniques and stimulate the upgrading of the status of eScience technologists and engineers. 
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5 PLAN-E 
The PLAN-E platform is based on voluntary participation of organizations that share the goals of the 

platform. In a later stage, if the organization has proven robust, it might be considered to base the 

organization on formal Letters of Intent. The PLAN-E will consider working with a chosen board with a 

secretary responsible for the communication. The board will consider drafting a white paper on escience 

and its present and future impact on science and the way it is conducted. 

In principle the documents produced by PLAN-E are public. 


