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EXECUTIVE SUMMARY 

This first version of the EUDAT Sustainability Plan captures and discusses the important questions arising 
in the planning of a long-term collaborative data infrastructure (CDI).  It does not, at this stage, seek to 
answer all these questions; it is intended rather as a starting point for conversations and broader 
discussions within the EUDAT consortium as a whole, and beyond to international partners and the 
wider research community. 

We survey the current provision of infrastructure and long-term data archival services in Europe and 
review recent efforts to assess the costs involved in preserving research data (Chapters 1 to 4).  To focus 
and constrain sustainability planning, we introduce a number of candidate guiding principles for EUDAT 
(Chapter 5) and suggest an overall logical model of its future shape, and a number of possible 
mechanisms for realising this model (Chapter 6).  We discuss possible mechanisms to define levels of 
service and provide funding for a future EUDAT CDI, and introduce our intent to measure actual costs of 
delivering EUDAT services through an activity-based cost modelling exercise (Chapters 7 and 8). 

The path to sustainability is a road to be agreed by the whole project.  Thus we conclude with a number 
of recommendations to the EUDAT Executive Board, namely that EUDAT: 

1. Adopt a set of principles to guide the long-term development and operation of EUDAT, as 
suggested in Chapter 5. 

2. Support an activity-based cost modelling exercise across EUDAT.  Such an activity would be 
conducted by WP2 but would possibly require cooperation from elements of partner sites 
beyond the immediate boundaries of the EUDAT project (office or legal staff, or wider system 
administration staff for instance). 

3. Ensure that the key issues of user identity and common data movement protocols form the focus 
of inter-working discussions with external entities such as PRACE and EGI, as well as for 
community data infrastructures like the ESGF (Earth System Grid Federation ) of ENES. 

4. Recommend that all EUDAT members (Community PoPs, Service Providers and Resource 
Provider) undertake an initial self-assessment under the Data Seal of Approval guidelines as a 
step  towards long-term accreditation as Trustworthy Digital Repositories or Outsourcing 
Organisations. 
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1. INTRODUCTION: WHY EUDAT MATTERS 

EUDAT’s objective is to build a Collaborative Data Infrastructure (CDI) as a pan-European solution to the 
challenge of data proliferation in Europe’s commercial, scientific and research communities.  EUDAT will 
allow researchers to share data within and between communities and enable them to carry out their 
research effectively.  EUDAT aims to provide a solution that will be affordable, trustworthy, robust, 
persistent and easy to use.  Why does this matter? 

Meeting the Grand Challenges.  Europe and its nations are faced with daunting economic, demographic, 
social and environmental pressures.  These Grand Challenges include an ageing population, 
environmental degradation, the loss of biodiversity, the growing demands for food, water and energy, 
and the need to respond rapidly to emerging global threats such as pandemics and bioterrorism.  The 
surest way to meet these challenges is to tap into the huge potential of ideas, resources and people 
across national borders.  This necessitates pan-European, interdisciplinary collaboration to help 
“virtualise” research – to make access to data and research ideas as transparent as possible – and long-
term strategic thinking and economies geared towards innovation that will deliver new solutions and 
create new wealth.  

The importance of data.  All efforts aimed at addressing the key societal and economic challenges in 
both research and industry generate increasing amounts of data.  It is estimated that the amount of 
data produced each year is greater than the sum of all that previously created.  The growth of data has 
outpaced the development of tools to deal with it.  Today, research results need to be stored for the 
long term in order to be processed within collaborative research projects.  There is an emerging and 
pressing need to provide infrastructure that will meaningfully integrate new types of data to be 
collected in the future. 

The data infrastructure landscape, in Europe and beyond, is currently fragmented and ill-equipped to 
deal with these challenges.  EUDAT is a direct response to this fragmentation.  EUDAT’s CDI will provide 
clear benefits to European researchers struggling to make best use of data. 

Improving data integration – reversing the fragmentation of research.  The European research 
ecosystem consists of a large number of organisations and scientific communities, each producing large 
volumes of various data.  The EUDAT CDI will help reduce the considerable overlap between those 
activities and hence increase the efficiency and maintain the competitiveness of European research. 

Increasing our ability to incorporate and exploit new types of data.  Addressing new problems and 
applying new research methodologies leads to the creation of new types of data, often by combining 
data from different research communities.  Storing and cataloguing data in the EUDAT CDI will enhance 
our abilities to use and share research results.  

Consolidating European resources.  The collection, curation, storage, archiving, integration and cross-
community, trans-national deployment of modern research data is an immense challenge that can no 
longer be handled by a single organisation or by one country alone.  The EUDAT CDI will facilitate the 
process of extracting optimum value from current and planned investments in this area. 
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Improving Open Access to research data.  EU research policy requires that all public research results 
should be available publicly1. The EUDAT CDI will make Open Access easier to achieve for depositors, 
and will thus help drive the Open Access agenda across Europe. 

Linking efficiently to European compute infrastructure.  Large-scale research data often need large-scale 
computing power to process and analyse them.  The EUDAT CDI will make use of both technology and 
policy approaches to create efficient and effective links between research data and the European high-
performance and high-throughput computing infrastructures provided by PRACE, EGI and others. 

EUDAT matters because data matter, and data matter as our keys to unlock solutions to the Grand 
Challenges facing Europe in the twenty-first century. 

 

 

 

 

 

                                                             
1 See, for example, the ERC Scientific Council Guidelines for Open Access, http://erc.europa.eu/documents/erc-scientific-

council-guidelines-open-access. 
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2. THE DATA INFRASTRUCTURE LANDSCAPE 

The current “landscape” of data infrastructure provision across Europe and the world is described in 
detail in the EUDAT report Data Management Landscape Characteristics and Community Requirements 
[1].  That report, from earlier in 2012, describes a fragmented picture of data storage and management 
emerging reactively as the tide of digital data continues to rise inexorably. 

Current data infrastructures can be classified broadly in two ways: 

 Long-term research archive provision, typically national in scope, operating on pre-digital data 
deluge principles (eg. the Dutch Data Archiving and Network Services (DANS) organisation2 or 
the UK Data Archive3 or the ICSU World Data Centre Climate4); 

 Shorter-term, discipline-specific, project-based stores grappling with the recent explosions of 
digital data (eg. the European ESFRI projects). 

In many respects, EUDAT seeks to marry these two broad classes into a data infrastructure that can 
successfully manage and store the exponentially-larger number of digital data now generated by 
research, and do so for the long term. 

EUDAT needs to draw lessons from the existing, long-standing digital archives, but adapt these models 
and technologies for an increasingly cross-disciplinary world at a very different scale.  How large-scale, 
long-term digital data infrastructure provision can be made to work is the subject of this Sustainability 
Plan. 

2.1. Data infrastructure costs 

A fairly fundamental question of any long-term data storage activity is “how much will it cost?”.  Over 
the last five years a number of surveys of the costs of digital data archiving have been carried out, 
looking primarily at the extant “national archives” (loosely speaking).  From the UK perspective, the final 
report from the Keeping Research Data Safe 2 (KRDS2) project [2] contains a wealth of information 
derived from detailed surveys of 13 UK and European data collections, while a recent report by DANS [3] 
provides a detailed analysis of the costs of preserving data at the Dutch National Archives. 

Broadly speaking there are two main approaches that have been applied to costing data preservation: 

Activity Based Costing (ABC, a standard management approach designed originally by Cooper and 
Kaplan at Harvard Business School [4]) which looks at the various activities along the lifecycle of 
a data unit and at what resource/cost driver is needed to handle it.  Also known as Cost By 
Service Approach, ABC is intended to provide organisations with a an effective tool to measure 
costs based on “activities they perform” rather than “resources they use”. 

Balanced Scorecard (BS) which looks at the various components of an organisation’s mission and at 
what cost they are accomplished, with each element translated into a success and cost factor. 

The data preservation cost models used by the organisations below follow either of the two approaches 
or are a combination of various elements of the two.  

 

                                                             
2
 DANS, http://www.dans.knaw.nl/. 

3 UKDA, http://www.data-archive.ac.uk/. 
4
 WDCC, http://www.wdc-climate.de/ 
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Organisation Cost Model Cost Model Type Comments 

DANS/The 
Netherlands 

 ABC and BS combined  

LIFE Project  ABC Includes various 
lifecycle stages 

The Royal Library/ 
Denmark 

Cost Model for Digital 
Preservation (CMDP) 

ABC  

German National 
Library 

DP4lib ABC Differentiates between  
ingest, curation and 
access 

Table 1. Cost models used in recent surveys of digital archives. 

 

A number of attempts have been made, by these organisations and others, to capture and generalise 
real measured costs into cost-models for long-term digital preservation.  Some of these are designed 
around preserving “science” data (for instance, NASA’s Cost Estimation Toolkit [CET]5) while others aim 
to model costs against the framework of OAIS-like archival processes (see, for example, the LIFE3 model6 
and the Cost Model for Digital Preservation7 created by the Danish National Archives and Royal Library). 

The DANS study [3] provides an excellent comparison of the advantages and disadvantages of the NASA 
CET, KRDS2 and LIFE3 approaches, and contrasts these with their own distilled activity-based cost 
model. 

All these studies and models agree broadly on three key conclusions: 

1. For long-term archival, up-front costs of acquisition and ingest of data dominate the long-term 
costs of storage and preservation.  Up-front costs range typically from 70% to 90% of the total 
costs of long-term data storage. 

2. The up-front costs are dominated by staff time rather than hardware or other technology costs. 
3. Long-term costs scale weakly, if at all, with the size of an archive.  Preserving 10 terabytes is not 

that much more expensive than preserving 10 gigabytes. 

From these conclusions we can draw some interesting lessons for EUDAT, and in turn ask some 
questions. 

In terms of how to pay long-term for sustainable access to research data, the dominance of up-front 
costs and weak scaling of costs with size suggest two things: firstly, that asking the depositors of data to 
pay up-front looks entirely reasonable; and secondly (and consequently), offering data ‘free at the point 
of use’ to interested parties should also be possible.  We use ‘free’ here in the sense of ‘zero cost’, not 
the sense of ‘unfettered’ with respect to licence or access restrictions. 

There are questions that  EUDAT should consider in relation to these studies.  Firstly, does the principle 
of weak cost-scaling hold in the petabyte-to-exabyte realm?  The encroaching massive data volumes are 
outstripping our abilities to store them live on ‘spinning disks’, and a hierarchical model of future 

                                                             
5
 NASA Goddard Cost Estimation Toolkit, http://opensource.gsfc.nasa.gov/projects/CET/index.php. 

6 The LIFE project, http://www.life.ac.uk/. 
7
 Cost Model for Digital Preservation, http://www.costmodelfordigitalpreservation.dk/. 
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storage media will change the scaling characteristics of costs in ways not reflected in the digital archive 
analyses.  A second question arises in relation to the costs of data dissemination.  The delivery of more 
dynamic, actively-used research data to ultimate users in digestible form may require more effort than 
the presentation of a relatively static digital archive object; EUDAT’s mode of operation may well differ 
in this sense from that of a classic digital archive, and thus the balance of cost may differ again. 

2.2. Activity-based cost modelling 

We noted above the DANS study which used an activity-based cost (ABC) modelling approach to analyse 
their own organisational costs and drivers.  The ABC approach works well when applied to an 
organisation which has well-understood and well-mapped activities; digital archives following the Open 
Archival Information System (OAIS) reference model (q.v., Section 2.3) are particularly amenable to this 
approach given the activity-based nature of OAIS.  While elements of OAIS are almost certainly to be 
found in elements of the future EUDAT CDI, EUDAT will not, in itself, be “just” a digital archive but a 
more complex federated ecosystem of Service Providers, Resource Provider and community-facing user-
interfaces.  Thus, applying the rigours of ABC to EUDAT may be challenging but ultimately very 
rewarding in determining the likely drivers for costs in the future CDI.  We return to this idea in Chapter 
8. 

2.3. Long-term considerations 

The long-term archival of digital data already has models and standards which EUDAT must take account 
of.  How such standards, derived as they typically are from the concept of a digital library, should be 
married with the larger, more dynamic data environment envisaged by EUDAT is a question that will be 
addressed over the life of the project.  At this stage, we note a few key standards and concepts that 
must, at some level, form part of the EUDAT sustainability plan. 

OAIS is an ISO standard [6] which specifies a reference model for an open archival information system.  
OAIS defines a number of actors and a process-based model for the acquisition, ingest, archival, 
management, access and dissemination of digital (archive) objects.  Version 2 of the standard 
was published by OAIS’s original authors, the Consultative Committee for Space Data Systems 
(CCSDS), in June 2012 [7].  Use of the OAIS model is becoming widespread in digital archives and 
its adoption by EUDAT members is something to recommend, although it may require 
adaptation in certain regards to match better a “scientific research workflow” model. 

The Data Seal of Approval (DSA) [8] is practical, “lightweight” set of guidelines for long-term digital 
archives and other data-keepers to follow as a step towards full accreditation as a Trustworthy 
Digital Repository (TDR) under the definitions of the weightier CCSDS standard on TDRs [9].  
Following the path of the DSA is a step to be recommended for Service Providers and Resource 
Provider in the EUDAT CDI to gain the necessary levels of trust in their long-term preservation 
capabilities. 

The concept of Research Objects and their management [10] may prove a useful idea to bear in mind in 
designing a long-term sustainable model for EUDAT.  Research objects capture the broader 
context of “research data”, including a research paper, its attendant dataset and workflow, raw 
results, annotations and other notes, the whole being a digital entity with a definite identity but 
composed of disparate items.  Management of such objects may be something that EUDAT 
needs to consider above and beyond the digital library-inspired OAIS models of operation: the 
long-term archiving of research objects may not make sense, for instance, but a lightweight 
Simple Store service for keeping them safe and available almost certainly does. 
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The ICSU World Data System (WDS) concept aims at a transition from existing stand-alone services to a 
common globally interoperable distributed data system that incorporates emerging 
technologies and new scientific data activities. WDS strives to become a world-wide ‘community 
of excellence’ for scientific data, with searchable common data directories and catalogues, 
which ensures the long-term stewardship and provision of quality-assessed data and data 
services to the international science community.8 

                                                             
8
 Taken from the ICSU WDS pages: http://icsu-wds.org/our-members/membership-application/why-join-wds 
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3. A SURVEY OF CURRENT ORGANISATIONAL MODELS 

In order to establish the best practices for funding an organisation such as EUDAT, the WP2 Team 
carried out a survey of existing research infrastructures. The purpose of this work was to determine how 
research infrastructures of various purposes and scope are funded. In parallel, the WP2 Team was 
participating in the development of EUDAT’s technical requirements which to a large extent determine 
the organisation’s funding model. The following conclusions are based on a comparison of the two 
streams of work (i.e. EUDAT’s technical requirements and funding practices available). 

The entities approached were: 

 Community Organisations (within and outside the EUDAT consortium): CLARIN, ENES, 
LifeWatch, ELIXIR, ISIS, BBMRI. 

 EUDAT Service Provider Organisation: BSC, HECToR (EPCC), SNIC, RZG and FZJ. 

 Other (similar organisations): Synchrotron ALBA, Instituto de Astrofisica de Canarias, Open 
Planets Foundation, UK EDINA data centre, UK Data Archive, INCF, PsychData, NeSI (New 
Zealand’s National eScience Infrastructure), LOFAR, ILDG. 

The survey material is available in the Appendix. The following questions in terms of EUDAT’s funding 
model have emerged: 

 Organisation type.  Is this a permanent organisation or a virtual organisation? 

 Who funds it? Monetary contribution from Member States, membership fees, charging for 
services, in-kind contribution, funds from commercial side-activities, or a combination of the 
above? 

 Which services are provided? Data archiving, updating of resources and tools to current 
standards / software updates, data management connected to licensing, helpdesk support, 
metadata management, etc.? 

 Ownership of operational sites.  Disk space contributed by site owner/member or by an 
operator (subcontracted). 

 Membership.  Services available to members only or to anyone whose member state is a 
member?  

 For how long should EUDAT be sustained?  

3.1. Survey statistics 

There were 22 organisations surveyed – they provided answers to the questions relevant to them.  We 
have analysed the answers and present them graphically below. 
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Figure 1. Organisational type. 

 

 

Figure 2. Current funding sources. 
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Figure 3. Duration of current funding. 

 

 

Figure 4. Does the organisation have members, users or both? 

 

 

Figure 5. Are all users of your infrastructure members of your organisation? 
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Figure 6. For what period of time (in years) is membership defined? 

 

 

Figure 7. After the organisation has been established, is it possible for new members to join? 

 

 

Figure 8. Current operational (funding) model. 

A supplementary question to this, “Are there any legal constraints in the selection of a funding model?” 
received 9 ‘yes’ answers. 
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3.2. Observations from the survey 

Analysis of the survey results leads us to make four key observations: 

 Large and permanent research infrastructures are funded by member states or transnational 
bodies, rather than by individual organisations representing users. 

 Funding is based on a long-term commitment guaranteed by national governments to ensure 
sustainability. 

 Services are free for organisations associated with a funder, e.g. located within a contributing 
member state. 

 ERIC (European Research Infrastructure Consortium) as a legal form is favoured by permanent 
organisations. 

3.3. Ensuring long-term commitment 

EUDAT needs to be a permanent organisation with long-term funding and operational commitment 
coming from organisations with a similarly long-term lifespan (otherwise, a mechanism must be put in 
place to ensure the long-term character of EUDAT despite the different character of its funders or 
members) e.g. EU Member States as members of EUDAT. It should be assumed that no funding from 
other sources (e.g. commercial activities or additional EU funding) on its own will be sufficient to sustain 
EUDAT in the long-term. 

3.3.1. Ensuring Open Access to Research Data 

In order to facilitate Open Access to research data9, EUDAT’s services should remain free of charge. 
Members’ or funders’ contribution could be set either accordingly to the predicted usage levels 
generated by the users of their area. 

3.3.2. Ensuring operational flexibility 

EUDAT’s roll-out will take place in phases with various types of services made available at different 
stages throughout the project.  Therefore, EUDAT’s funding model should be independent from the set 
of services provided. EUDAT requires a commitment in order to fund its current operations as well as its 
future development. 

3.3.3. Operational issues 

EUDAT’s services could be provided by selected operator(s).  A part of a funder’s contribution could be 
provided through the provision of infrastructure by the funder’s resources. 

                                                             
9
 See http://open-access.net/de_en/homepage/ 
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4. A SURVEY OF EUDAT RESOURCES 

EUDAT combines two types of resource providers: on the one hand centres that serve one specific user 
community, often referred to as Community Centres or Community Points of Presence, and on the other 
hand national data and computing centres that serve multiple user communities, called Service 
Providers.  Both types of centres run storage resources that comprise multiple petabytes of hard disk 
storage and even bigger tape archives (in the terminology of Section 6.1, both can also be Resource 
Provider).  Besides storage resources the CDI will consist of a variety of common services that will run on 
compute resources offered by the centres (the EUDAT common services layer). 

Several community sites and Service Providers have already committed storage and compute resources 
to start building the CDI (see Table 2).  

 

Centre Provider 
type 

Compute 
[cores] 

Disk storage 
[TB] 

Tape storage 
[PB] 

CSC Service Provider 50 100 0.5 

RZG Service Provider 32 100 1.0 

JUELICH Service Provider 104 80 1.0 

SARA Service Provider 64 100 0.5 

CINECA Service Provider 32 100 0.8 

CINES Service Provider 32 60 0.5 

BSC Service Provider 16 50 0.5 

EPCC Service Provider 50 100 - 

STFC Service Provider 50 50 0.5 

PSNC Service Provider 100 60 0.5 

SNIC Service Provider 80 80 0.5 

INGV Community centre 32 10 - 

DKRZ Community centre 8 50 2.0 

Table 2. Currently committed EUDAT storage and compute resources. 

 

These resources are available today to EUDAT partners.  So far users can ask for resources using a Wiki 
based resource request template (see [11]).  This process will evolve to a web based resource 
provisioning management system in the future.  Requests are evaluated by the resource and service 
provisioning coordinators of WP6 and resources are provided if available or iterated with the requestor 
to find the most suitable resource.  For the provisioning of long term storage and production resources 
WP6 needs to establish a process for resource requests and provide a guideline for users how they can 
request resources, what kind of resources they can expect and which conditions correspond to the 
provisioning of the resource.  

As a first step WP6 in collaboration with WP4 collects resource requirements (size and timeline) from 
the user communities and examines the corresponding site policies in order to efficiently prepare for 
the resource provisioning.  The second half of this document will serve as a starting point for the further 
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discussion of WP2 with resource providers and user communities on how the resource and service 
provisioning can be established. 
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5. PRINCIPLES OF A SUSTAINABLE CDI 

Building on the aims and goals of the EUDAT project as described in [1], [4] and elsewhere, and drawing 
lessons from the current landscape of research data initiatives, we find it useful here to advance a 
number of principles to guide sustainability planning for the EUDAT collaborative data infrastructure. 

1. Data deposited with the EUDAT CDI will be preserved in perpetuity.  EUDAT will, in time, become 
the data infrastructure layer supporting long-term archiving and preservation of European 
research data.  It is unlikely that EUDAT will be able to do this at no cost to data producers, and 
it will in practice be governed by appropriate service level agreements, but this principle will 
guide EUDAT’s future plans. 

2. Data are best curated in their own communities.  EUDAT cannot, and nor should it, take data 
away completely from the context in which they were created.  EUDAT will always seek to 
include data producers from a particular community in the long-term preservation of those 
data.  This principle suggests that EUDAT should logically become more a federation of data 
producers with a shared “back-office” than a monolithic entity trying to do everything itself. 

3. Access to data in the EUDAT CDI is free at the point of use.  Where data are unfettered by licence 
or ownership conditions, EUDAT will offer them to registered users free of charge at the point of 
use.  Charging researchers for each access or use of data will create a barrier to use that will run 
counter to the fundamental ideas of data sharing that EUDAT seeks to promote. 

4. EUDAT will operate as a federation of community-facing repositories and “back office” hosting 
providers.  EUDAT must operate as a partnership model because the underlying infrastructure 
must be distributed, with a designated set of service-provider sites hosting common services for 
the wider research community.  This places an onus on EUDAT service providers to ensure the 
interoperability of the services they offer, and on the community-facing repositories to ensure 
that their systems can interoperate with EUDAT services.  

5. For an EUDAT community repository to be designated a TDR, it follows that EUDAT services and 
infrastructure must be a suitable target for “TDR outsourcing”.  While at this stage of its life 
EUDAT does not mandate that community repositories be classified as Trustworthy Digital 
Repositories, it nevertheless must plan for a future where community repositories which are 
TDRs wish to join the EUDAT federation.  This has implications for the shared “back-office” and 
storage services offered by the EUDAT CDI: they must ultimately have the necessary properties 
to be regarded as legitimate targets for “TDR outsourcing” as discussed at 
datasealofapproval.org [8]. 

6. EUDAT will not assert ownership of any data it holds.  This statement first appeared in [4] and is 
worth casting here as a principle of the CDI.  As we note there, “The EUDAT CDI is a vehicle to 
promote data sharing, not a land-grab.”  The ownership of a particular data deposit is almost 
certainly something that EUDAT should seek to record as part of the essential metadata it 
collects when data are registered with the CDI, but it will not seek to change it.  Note that this 
sits naturally and easily with the principle of free at the point of use, where that freedom is 
subject to possible restrictions imposed by ownership. 

At this stage of sustainability planning, these principles are not set in stone.  The authors recommend 
that EUDAT adopt a set of principles to provide a framework for long-term planning, and further that the 
ones suggested here are the right starting point for discussion. 
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6. ORGANISATIONAL MODELS 

The principles defined above immediately place constraints on the future shape of the EUDAT CDI.  
Indeed, we have enshrined the idea of a federation approach as Principle 4; that in itself follows 
naturally from two ideas: one, that EUDAT will seek to manage a large fraction of Europe’s digital 
research data, a task simply too large to contemplate in a single data centre; and two, that each 
specialist research community will have its own “point-of-presence”, its own specialised services and 
curators (Principle 2). 

There are a number of organisational and legal models that could be used to create the EUDAT 
federation, and the choices come down largely to questions of policy and funding rather than 
technology. 

6.1. Actors 

It will be useful to define some of the actors involved in these and subsequent discussions. 

6.1.1. Research Users (RU) 

Where we use the term Research User we mean the ultimate end-users: researchers, scientists or other 
users seeking to store or access data stored in the CDI for whatever purpose. 

6.1.2. Community Points-of-Presence (Community PoP; CP) 

A Community PoP is a community-facing website offering interfaces and tools targeted at a particular 
community of Research Users, coupled with the behind-the-scenes organisation required to provide the 
necessary community-specific services.  

6.1.3. Community Data Managers (CDM) 

Community Data Managers are individuals responsible for running the Community PoPs and their 
attendant service functions, including, for example, the management and curation of metadata.  A 
Community Data Manager is also responsible for interfacing their infrastructure with the EUDAT 
Common Service Layer. 

6.1.4. Resource Providers (RP) 

Where we use the term Resource Provider we mean organisations with disks who would like to join the 
EUDAT resource provision pool. 

6.1.5. Service Provider (SP) 

Where we use the term Service Provider we mean organisations offering a range of common data 
services as part of the EUDAT Common Service Layer, on top of resources provided by a resource 
provider (RP). 

6.1.6. EUDAT Point(s)-of-Presence (EUDAT PoP; EP) 

An aspect of EUDAT that is visible to Research Users, rather than hidden behind a Community PoP.  An 
example is a site hosting an EUDAT-wide joint metadata catalogue. 
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6.1.7. EUDAT Managers (EM) 

EUDAT Managers are individuals responsible for running the EUDAT PoPs.  Their role is similar to that of 
the Community Data Managers’. 

6.2. Operational Model 

The diagram below (Figure 9) is intended to capture the “logical essence” of a federated EUDAT model. 

 

 

Figure 9. A logical model of EUDAT in terms of Points of Presence, Resource Provider and the Common Services Layer 
(deployed in large part at Service Providers). 

In this model, EUDAT is a “federation layer” which brings together community-specific repositories 
(Community PoPs) A and B behind the scenes.  A and B (and C etc.) are potentially Trustworthy Digital 
Repositories, raising a number of service-level requirements on the Service Providers providing the 
EUDAT service layer (Principle 4).  In the long-term, we must assume that they are. 

Following Principle 2 the CPs A and B offer their favoured interfaces and tools to their Research User 
communities.  Researcher Users see the same web portal (or whatever) that they’re used to. 

Below the common service layer (CSL) are a range of resources – primarily disk, but potentially compute 
too – some of which may be owned by the repositories A and B themselves, and some of which (the ‘X’) 
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are not.  These ‘X’ are provided by EUDAT Resource Provider, cloud providers, whoever, and access to 
them is facilitated by the CSL. 

It seems best to characterise this model in terms of the connections between the key pieces.  These are 
labelled (1) to (7) in the diagram.  Here is how we describe them. 

1) Interaction between Research User and their favoured Community PoP, using community-
targeted tools, a web portal or whatever mechanism the researcher is used to.  EUDAT doesn’t 
change this connection, but may augment it with, for instance, more choices of data to access. 

2) Connection from the Community PoP to the CSL at a chosen Service Provider.  This connection 
may be in the context of login, metadata browsing or creation, search, data movement or 
whatever.  It is the fundamental connection introduced by EUDAT.  For a new community, 
“joining” EUDAT implies being able to make this connection. 

3) Connection from the CSL to the data storage area “owned” by the community repository from 
which a particular user connection (1) originates: a user of CP A accesses their own data on CP 
A’s disk, via the EUDAT CSL.  The EUDAT CSL will need to be adaptable to work with different 
resources here.  The ability to make this connection is strongly coupled with the ability to make 
connection (2), and again is a key part of “joining” EUDAT. 

4) Connection from the CSL to a data storage area not owned by the community repository from 
which a particular user connection (1) originates: a user of CP A access data from storage 
“owned” by CP B.  Technologically the same as (3), this connection nevertheless crosses an 
“ownership” (or policy) boundary.  The ability to make this connection is what defines EUDAT as 
a collaborative data infrastructure, but its realisation is more a matter of policy than technology.  
This kind of cross-community connection is one for which the onus is very much on the core 
EUDAT project to provide the solution.  

5) Connection from the CSL to a data storage area provided by a third-party Storage Provider.  The 
actual data accessed here may be related to any or none of the communities A, B (or C): they 
may be replicas of data stored elsewhere on disks owned by C; they may be public-domain data.  
If EUDAT intends that non-community-owned resource be made available (indirectly) to users, 
then this is the connection that must be made.  Again, from a technological perspective it is 
(probably) the same as (3), but as with (4) it crosses a policy boundary. 

6) Interaction between a researcher and EUDAT “directly” through an EUDAT PoP.  This connection 
suggests that EUDAT provide a user-facing interface – a web portal, perhaps, an aggregated 
metadata catalogue.  Should EUDAT provide this connection?  In some ways it undermines 
Principle 2 that data (and implicitly metadata) are best curated in their own communities. 

7) Direct connection between a CP and the CP’s storage resources.  This connection is the “this is 
what we do right now” connection.  Ideally, connections of this nature will disappear in favour 
of type (2) connections, but it may be the case (and certainly will be during service 
development) that these connections persist.  Whether the CSL needs to “know” about these 
“sideband” connections, and what implications there might therefore be, is an open question. 

6.3. Partnership Models 

EUDAT is already a federation in the sense of a number of entities working together under a European 
project framework, but longer term this is insufficient.  Fundamental to a sustainable CDI is a sense of 
trust between those who deposit data and those who host them, and fundamental to creating that 
sense of trust is a simple and transparent model of interaction. 

Researcher Users within a given community will want to go to their favoured Community PoP, or an 
EUDAT PoP, and either find and access interesting data relevant to them, or upload their data (with 
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some agreed additional metadata) and have confidence they will be safe.  Researchers will not want to 
have to go to a second site to fill out a form, or “sign” an agreement with a different Service Provider 
each time they upload a dataset.  The internals of the EUDAT CDI – both technologically and 
organisationally – must remain hidden from the Research Users. 

Issues of trust and “with whom do I make this agreement” arise most obviously for Research Users 
wishing to deposit their own data for long-term safe keeping.  We concentrate on this scenario below. 

6.3.1. Pairwise partnership agreements 

From the logical model presented in the previous section “joining” EUDAT in a technological sense 
means being able to make links of the appropriate kind.  If we couple this to the “keep it simple for the 
users” comment above, we can draw the diagram below (Figure 10).   

 

Figure 10. A set of possible pairwise partnership agreements between the logical (legal) entities described in Figure 9. 

In this model a Research User contracts with their local Community PoP for data hosting services (eg. an 
Italian seismologist would contract with INGV).  This keeps things straightforward and localised for the 
Research User and is an interaction to be recommended.  The interaction between Research Users and 
the PoP is governed by a suitable Service Level Agreement (SLA) and its counterpart, an agreed 
Acceptable Use Policy (AUP). 

The Community Manager at CP ‘A’ may wish to outsource all provision of actual storage to a third party 
but again, may wish for the convenience and legal simplicity of dealing with a local provider.  CP ‘A’ 
(depending on its status as a legal entity or not) would thus contract with a single Service Provider to 
host that community’s research data.  Assuming service level agreements are acceptable, this 
interaction is independent of any interaction by the Research User with the Community PoP. 

Service Provider ‘A’ in turn may wish to spread the load of data hosting by contracting with other Service 
or Resource Providers, again in a pairwise fashion.  Agreements of this nature may, for instance, allow 
Service Providers to target each other’s infrastructure in a common iRODS domain, or to make use of 
commercial cloud Resource Providers if appropriate; whatever their nature, they will be hidden from the 
Community PoP, again, subject to suitable SLAs. 
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This model puts the onus of (potential) multiple contractual interactions on the Service Provider –  or, 
speaking loosely, on the EUDAT CDI itself.  This is almost certainly the right emphasis for the model. 

6.3.2. EUDAT Resource Provider as a legal entity 

 

Figure 11. A variation on the pairwise partnership model; EUDAT Resource Provider form a well-defined legal entity (perhaps 
a European Research Infrastructure Consortium) with which Community PoPs can contract. 

A variation on the above model brings the EUDAT Service Providers together under a single legal 
umbrella (a European Research Infrastructure Consortium (‘ERIC’), for example).  This model offers 
potential simplification for the Service Providers, requiring a single, common agreement between them.  
It may require the creation of an EUDAT “legal office” to manage the ‘ERIC’ framework (or equivalent), 
or each of the partner entities may have the power to enter into arrangement with external Community 
PoPs individually. 

Two disadvantages to this approach are apparent.  Firstly, it may reduce the flexibility to introduce new 
Service Providers since they must now join a legal consortium, rather than simply contract pairwise with 
another Service Provider.  Secondly, especially with the introduction of a ‘EUDAT legal office’, it reduces 
transparency for the Community PoP (and thus may decrease trust); contracting with a local HPC data 
centre may be easier (in many ways) than contracting with a virtual legal entity.  A third disadvantage 
could arise with an ‘EUDAT legal office’: this would be a new component in the CDI infrastructure with 
its own sustainability issues. 
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6.3.3. A single EUDAT legal entity 

 

Figure 12. A fully-integrated EUDAT incorporating storage and community services. 

A third partnership model is illustrated in Figure 12.  Here, all Community PoPs and Service Providers 
“join” an EUDAT legal entity (loosely, an ‘ERIC’).  Simplicity for the EUDAT members is increased 
dramatically, reducing the number of contractual agreements need to one.  Again, as with the previous 
model, there may need to be a “legal office”, or it may be (as illustrated here) that each Community PoP 
in the EUDAT ‘ERIC’ has the power to contract with Researcher Users on behalf of the whole of EUDAT. 

One possible drawback of this is the lack of transparency (and thus potentially trust) for the Research 
User.  If the Research User is able to contract with their preferred Community PoP, this risk is reduced, 
although it may be that the Community PoP is not able to offer terms as flexible as they might like 
because of the binding EUDAT ‘ERIC’ agreement.  Another advantage is that contract conditions might 
vary a lot depending on the user communities and the kind of resources they use.  Thus, different CP 
contracts might be useful for different communities. 

While this model has obvious benefits for the EUDAT partners, its benefits for the Research Users are 
less obvious, and it may risk the Principle that Data are best curated in their own communities by 
eroding the identity of the Community PoP. 

6.4. Joining and Leaving – the Community Integration Toolkit 

So far in this chapter, the distinction between “communities” – whether long-term community 
organisations, short-term community projects or community-focused websites or CPs – is glossed.  The 
models suggested here are likely only to be feasible for “larger” or “significant” CPs and persistent 
community organisations.  How EUDAT should support smaller, less organised communities, is an issue 
that needs to be addressed, and is the focus of EUDAT’s proposed Community Integration Toolkit (CIT). 

An equally pertinent question particularly relevant for smaller communities is: what happens if a CP is 
no longer funded (e.g. because the associated project has ended)?  In the model presented here, this 
would result in the CP leaving EUDAT; what, then, will happen to the data stored by that community’s 
Research Users? 
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Having divorced the storage layer from the CP layer, we can assert that the data will remain safely 
stored independent of the existence or otherwise of a web interface or toolset.  However, should EUDAT 
consider “adopting” the CP and its related tool resources, and what implications would this have for 
cost?  Again, the CIT should address this question. 

One final point for the CIT is to consider developing a “template” of a CP that can be easily set up and 
configured by a relatively inexperienced member of a smaller research community.  As an example, 
social science and humanities communities might be unwilling to hire a programmer to set up an 
interface if they don’t know of how much use it will be eventually.  A template CP would reduce the 
barrier to entry for smaller communities; alternatively EUDAT could provide a “programmer for hire” 
who will possess the skills to help the community connect to the CSL. 

Work on the CIT is scheduled to start at the beginning of EUDAT’s second year. 

6.5. Engagement Models 

EUDAT will not operate in a vacuum.  In the longer term EUDAT will be part of a rich European research 
infrastructure which will include high-performance computing systems and distributed compute 
clusters, as well as emerging discipline-specific data infrastructures.  How will all these things work 
together? 

6.5.1. Interfaces with PRACE and EGI 

Let us centre this discussion around a Research User.  The archetypal user analysis presented in [4] can 
be distilled to provide us with a remarkably simple set of requirements for “inter-infrastructure” 
operation.  Figure 13 illustrates this simplified – and yet enlightening – picture. 

 

Figure 13. A simplified illustration of the essential connections between European research infrastructures.  Dashed lines 
indicate user-instigated control flow; solid lines indicate system-level data flow. 

For a Research User, the essence of interfacing with EUDAT, PRACE and EGI together is: 

1. The ability to identify oneself in the same way to any of the infrastructure domains, and have 
that identity propagate (perhaps by proxy) automatically to any other – a true single sign-on for 
European research e-infrastructure. 
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2. The ability to move data to and from permanent storage (under EUDAT control) to be processed 
on HPC (PRACE) or cluster/cloud (EGI) systems in the same way – a common set of protocols for 
data movement around the European e-infrastructure. 

That second functional requirement implies a key non-functional requirement at the system level 
connecting the infrastructure domains, vis: 

3. The most efficient (shortest network path) connection between data storage site and data 
processing site. 

This yields a very simplified view of interactions between European infrastructure domains, but 
consequently one which is easier to address.  EUDAT’s policy of interaction with PRACE and EGI should 
focus around these two user-level needs – common identity and common data-movement protocols – 
and the system-level requirement of keeping network paths as short as possible (between “EUDAT 
equipment” and “PRACE equipment” hosted at the same site, for instance). 

6.5.2. Interfaces with ESFRI and other scientific data infrastructures 

The question of how new scientific or research data infrastructure projects will “interface” with EUDAT 
depends partly on the long-term structure of EUDAT (cf. Chapter 6).  EUDAT’s Community Integration 
Toolkit is intended to address exactly these issues and will be a key work stream in Year 2 of the project. 
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7. LEVELS OF SERVICE 

A number of the interactions described in Chapter 6 will require quantified agreements between EUDAT 
actors, and these will naturally be governed by service level agreements (SLAs).  The exact contents of 
EUDAT SLAs will depend on the details of services that EUDAT will offer to Research Users, and whether 
or not these services are charged for or free-to-use. 

Using the Safe Replication service case [1] as a lens to view possible EUDAT SLAs with, we see a need to 
define the following: 

1) User – EUDAT or Community PoP (i.e. this would take place through a Web-interface, i.e. 
accessing the EUDAT resources as a user). 

2) EUDAT Service Provider – Resource Provider (this is more technical, imposes EUDAT’s 
requirements onto the service providers). 

3) (Possibly) EUDAT Service Provider – HPC Facilities. 

Those SLAs should define the services provided at the three points above and should include the 
following concepts: 

 Definition of the services provided & the scope of services; 

 Period of agreements; 

 Data back-up & data security; 

 Service availability; 

 User support; 

 Volume management (forecast, response levels); 

 Performance monitoring; 

 Key performance indicators (KPIs, e.g. mean time between failures (MTBF), mean time to repair 

or mean time to recovery (MTTR), response time, communication principles, error 

levels/downtime allowance, fault recovery (time, methods)); 

 Intellectual property rights/confidentiality; 

 Provision of additional services; 

 Annual performance review. 

On the subject of what level of service Research Users might reasonably expect to receive free of 
charge, an illuminating comparison can be made with existing consumer-level “cloud-based storage 
solutions” which offer free storage.  The table in Annex A summarises the terms and conditions and 
levels of service for a number of current cloud Resource Provider.  The overwhelming conclusion from 
this survey is that free-of-charge services (and indeed, some services with modest charges) offer no 
guarantees of service with regard to data loss or service availability.  They may lose your data; you have 
no recourse.  This is well worth bearing in mind in designing future EUDAT SLAs, in particular for the 
Simple Store service case offering. 
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8. COSTS AND FUNDING OPTIONS 

The EUDAT Description of Work notes that: “funding scenarios will cover the acquisition, replacement, 
upgrade or enhancement of hardware and service provision and also long term operational and 
management costs.”  The lessons from the cost analyses of digital archives and libraries reviewed in 
Chapter 2 suggest that placing the emphasis on replacement hardware costs is unwise; the main source 
of costs is the up-front staff time for data ingest, curation and, often, dissemination. 

However, the EUDAT CDI is not a perfect match for a digital archive.  While it is likely that EUDAT must, 
in due course, adopt (at least in part) frameworks like OAIS or DSA its activities are not purely those of a 
digital archive.  Thus it would be wise for EUDAT to perform its own activity-based cost modelling 
exercise.  Timing this will be the challenge for the project in its second two years; begin too early and 
EUDAT’s activities will not have settled into anything approaching a “production” phase; too late and 
there will be little if any time to take on board lessons learned. 

8.1. Exploration of Costs – ABC for EUDAT 

How much will it cost to operate a CDI?  How will these costs be apportioned?  How much will EUDAT 
need to charge for services?  Who gets the bill?  The user?  The user's funding body?  If the users see a 
single, common data infrastructure, but the underlying services are distributed – dynamically – across 
many nations, how should money flow to where it's actually spent?  How will the costs + service levels 
compare with “equivalent” models already out there: commercial data services (eg. Microsoft Skydrive, 
Google, Amazon); “box-in-the-corner-of-the-office” services; national data services (eg. DANS, UKDA, 
the UK’s NERC data services)? 

These are the questions that this plan needs to address, with the first – how much will it cost to operate 
a CDI? – clearly the most pressing.  To understand the answer EUDAT will need to take a reasonably 
rigorous approach to identifying and modelling costs, and our suggestion is that the project initiate an 
activity-based cost modelling exercise. 

In doing this, the first things that needs to be understood is: should this be an ABC model for EUDAT as a 
whole, or for its individual components (Community PoPs, Service Providers, Resource Provider)?  To 
control the scope of this activity, our aim must be to create first of all a generic qualitative model which 
can be applied to different sites by varying the quantitative information used in each stage. 

Figure 14 sketches a very basic outline of an ABC model for EUDAT. 

ABC modelling seeks to identify the total costs of an organisation under a number of headings or 
“resource pools” (taken, for instance, from its balance sheet), the organisation’s products (or “cost 
objects” in ABC terminology) and the set of activities it undertakes in going about its business.  The ABC 
process then identifies and quantifies mappings from the resource pools to the activities (“resource 
drivers”) and from the activities to the cost objects (activity cost drivers): creating a particular product 
usually requires a mix of activities, and each of those activities will draw from different parts of the 
resource pool. 

At this stage of the EUDAT project we can make a first estimate of the resource pools and cost objects, 
but identifying detailed activities (and thus drivers) is currently not possible. 
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Figure 14. An outline ABC model for EUDAT. 

 

8.1.1. Cost objects (EUDAT month 12) 

Drawing from the core service cases identified in [1] we suggest that EUDAT is aiming to create four 
high-level products: 

A Data Store Service: Characterised by the Simple Researcher Data Store, this is a service which will 
allow Research Users to upload and share their datasets with colleagues.  The service will offer PID 
registration, basic metadata entry and basic backup, but not long-term curation and archiving. 

A Data Archive Service: Characterised by the intent of the Safe Storage and Metadata service cases, the 
Data Archive Service is essentially a long-term curated version of the Data Store Service.  Consequently, 
we would expect this service to require much more in the way of curation, archival and long-term data 
management activity to produce, and to thus be more costly than the Data Store Service. 

A Data Access Service: EUDAT will provide Research Users with access to its stored data (subject to 
licensing policies).  Principle 3 from Chapter 5 suggests that this service will be free at the point of use; 
thus while there will undoubtedly be costs associated with this service, EUDAT should expect no 
matching revenue stream.  A Data Access Service will thus be a pure cost centre. 

The Metadata Catalogue: EUDAT aims to create a common metadata catalogue covering at least basic 
information for all its registered data.  This will be a key output of the project, and we would expect it to 
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be a major cost object.  The creation and curation of a common metadata catalogue is likely to require 
significant activity in staff-intensive areas and is thus likely to be costly to produce. 

8.1.2. Resource Pools (EUDAT month 12) 

At this stage of the project we can make reasonable projections for the types of resource EUDAT will 
need and thus we can identify broad categories for potential resource cost pools.  Following the 
examples of other studies (cf. Section 2.1) we divide the costs into two main pools: salary and non-
salary. 

Salary resource pool 

We identify three classes of staff resource needed to undertake EUDAT’s activities. 

IT Staff are those responsible for installing, maintaining and operating the IT hardware and software 
infrastructure underpinning the EUDAT CDI.  Here we might collect system administrators, data 
base administrators, software developers and hardware experts. 

Curation Staff we classify as distinct from IT staff.  Curation staff are those whose expertise lies in the 
understanding of data archiving, metadata standards and long-term archival processes.  If IT 
staff would provide the machinery of a metadata catalogue, curation staff would understand 
what to put in it, and how best to organise it. 

Admin Staff form the final category, including office staff, project managers and other staff in non-
technical specialist roles. 

Non-salary resource pool 

Here we identify four simplified categories of resource. 

IT Capital are the costs associated with initial purchase of data centre hardware – disks, servers, 
network switches etc. – and any necessary software. 

IT Recurrent are ongoing costs associated with running the EUDAT IT systems, including hardware 
maintenance contracts, ongoing software licences, network fees, power and cooling costs. 

Facilities costs include capital costs for data centre buildings and space.  Whether recurrent power and 
cooling costs should be categorised here is debatable. 

Office costs include the costs of housing necessary admin staff and non-specialist hardware such as 
laptops or PCs. 

8.1.3. Activities and drivers 

The identification of activities, and the associated resource and activity drivers, is an exercise that will be 
undertaken during project year 2.  The precise timing of this will depend on the maturity of the 
emerging EUDAT CDI and operational processes. 

8.2. Possible Funding Models 

EUDAT has two main mechanisms to generate funding in order to sustain the collaborative data 
infrastructure: 

1. Charge for its services. 
2. Obtain underpinning funding from European research funding sources. 
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Charging for services is an option that must be explored.  While the preservation  of research data long-
term must be regarded as a public good, placing more of the burden of preservation upon the active 
users of data provides the right emphasis. 

8.2.1. Charging for EUDAT services 

Data Access 

In looking at the four cost objects in Section 0 we noted that EUDAT’s principles dictate that the Data 
Access Service is free at the point of use.  We could qualify this to say: “EUDAT’s data is free at the point 
of use for non-commercial research purposes”.  Charging commercial Research Users for access to 
EUDAT data is a possible funding option.  One obvious consequence of this requires the policing of each 
and every user of the service (perhaps via authorisation mechanisms where identities are associated 
with a sponsoring organisation).  Further, should charging be done by the query, by the megabyte or by 
some other measure?  We can argue that the evidence on cost drivers from digital archives suggests 
that providing this kind of service is unlikely to be a major source of costs, so the additional overheads of 
policing this kind of commercial/non-commercial arrangements may not be worth the investment. 

Data Store  

Charging Research Users to store their data, either short-term or long-term, offers a more tractable 
approach to generating funding.  For the short-term (Data Store) we need to bear in mind that such a 
service would compete with existing consumer-level Cloud storage options like Dropbox10, Microsoft 
Skydrive11 and Google Drive12, and with researcher-focused cloud-like storage sites such as Figshare13 or 
myExperiment14.  Many of these services offer reasonable amounts of storage (up to a few tens of 
gigabytes) for free, but it is worth noting (cf. the analysis in Chapter 7 and Annex A) that many of them 
offer no guarantees about data storage or backup, and few offer upload protocols beyond http.   

As part of a Data Store service EUDAT will have one particular unique selling point: registration of 
uploaded data into the EUDAT domain and inclusion in the global metadata catalogue.  This will allow 
Research Users to connect their data with other relevant data across the EUDAT domain, offering 
something that simple cloud storage does not.  Add to this some guaranteed level of backup (via iRODS 
replication, perhaps) and/or some method of high-performance data access (gridFTP, for example) and 
it may prove sufficiently attractive to Research Users for EUDAT to be able to levy a modest charge for 
simple data storage. 

Data Archive 

A fully-fledged Data Archive Service arguably provides the greatest possibility for generating funding.  
This service is likely to make largest use of (expensive) staff-time in the initial ingest and curation of 
research objects for long-term archiving.  It is also a service which has no obvious competition from 
commercial cloud-based Resource Provider.   

With research funders worldwide increasingly requiring that data outputs from funded work be archived 
[12] there is a natural drive, and an increasing acceptance, that data will be archived, and an increasing 
awareness that this will not happen for free.  EUDAT can tap this drive by offering an (perhaps the) 

                                                             
10 See www.dropbox.com. 
11 See skydrive.live.com. 
12

 See drive.google.com. 
13 See www.figshare.com. 
14

 See www.myexperiment.org. 
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archival service of choice for European researchers and funders, with the added selling points of linking 
metadata across domains.  In this “depositor pays” model, funding for long-term data archiving can be 
built easily into research grants; EUDAT should publish its charges for long-term archiving in clear and 
unambiguous ways to ensure grant authors find it easy to apply for, and justify, the right amounts in 
proposals. 

Metadata Catalogue 

One of the key goals of EUDAT is the creation of a discipline-spanning catalogue of data stored within 
the CDI.  The richness of such a catalogue creates a potentially valuable resource.  Tapping that value, 
however, may be difficult.  Arguably it runs counter to the principle of free at the point of use; charging 
for access to the metadata catalogue will stand as a dis-incentive for researchers to explore its 
possibilities for their own research questions.  While we should expect that building and maintaining the 
catalogue is likely to prove costly (with a high proportion of curation staff time required), pressure to 
charge Research Users for access to the resulting product should be resisted.  The EUDAT Metadata 
Catalogue is arguably a public good, and other methods to fund its maintenance should be sought. 

8.2.2. Underpinning funding 

The discussions in the previous section suggest that of all EUDAT’s likely products, only the long-term 
archival service is likely to be able to generate a revenue stream of any significance.  Thus, it is unlikely 
that EUDAT can continue to exist without some level of core or underpinning funding.  Underpinning 
funding would support the free-at-the-point-of-use services of data access and the metadata catalogue. 
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9. RECOMMENDATIONS AND OPEN QUESTIONS 

We conclude with a number of recommendations for the EUDAT Executive Board, and further note a 
number of open questions. 

9.1. Recommendations to the Executive Board 

1. Adopt a set of principles to guide the long-term development and operation of EUDAT, as 
suggested in Chapter 5. 

2. Support an activity-based cost modelling exercise across EUDAT.  Such an activity would be 
conducted by WP2 but would possibly require cooperation from elements of partner sites 
beyond the immediate boundaries of the EUDAT project (office or legal staff, or wider system 
administration staff for instance). 

3. Ensure that the key issues of user identity and common data movement protocols form the focus 
of inter-working discussions with external entities such as PRACE and EGI, as well as those 
between community data infrastructures. 

4. Recommend that all EUDAT members (Community PoPs, Service Providers and Resource 
Providers) undertake an initial self-assessment under, for example, the Data Seal of Approval 
guidelines as a step  towards long-term accreditation as Trustworthy Digital Repositories or 
Outsourcing Organisations. 

9.2. Open questions 

1. Does the empirical result of “weak cost scaling with archive size” hold for a distributed 
organisation like EUDAT in the petabyte-to-exabyte regime?  An activity-based cost modelling 
exercise may provide some answers, but proper assessment may only be possible in the longer 
term. 

2. Should EUDAT become a legal entity?  The authors see arguments both ways, and an answer at 
this stage of the project is not clear.  What is clear is that this question should be reviewed on a 
regular basis as the project develops longer-term working practices. 

3. How best should EUDAT address the legal problems in trans-national access to resources?  This 
is probably not an issue during the project funded phase but it will become important for 
sustainability and transition to an European wide operational service. 

4. Does the ERIC framework offer an underpinning funding stream in addition to or in place of 
charging for EUDAT services?  
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11. GLOSSARY 

AAA Authentication, Authorization and Accounting. 

AAI Authentication and Authorization Infrastructure. 

ABC Activity based costing.  A standard management approach for analysing and 
organisation’s costs based on activities rather than things. 

API Application programming interface. 

AuthN Authentication – the process of identifying an entity by means of a credential that 
the entity is exposing via a secure mechanism – “I am who I say I am”. 

AuthZ Authorization – the process of granting access to a service – “I am allowed to do 
this”. 

CDI EUDAT Collaborative Data Infrastructure. 

CLARIN Common Language Resources and technology Initiative. An ESFRI project in the 
Social Sciences and Humanities domain. 

CMS Content Management System. 

CP Community Point-of-Presence. 

Curation Provision of domain-dependent contextual support for permanent access to the 
meaning of data – including metadata, lexica, etc. 

Curation and 
Preservation 

The process of ensuring that data can be re-used over time. 

DANS Dutch Data Archiving and Network Services. 

DoW Description of work – usually, the EUDAT description of work. 

DSA Data Seal of Approval.  See http://www.datasealofapproval.org/. 

EB EUDAT Executive Board. 

EGI European Grid Initiative. 

e-IRG e-Infrastructure Reflection Group. 

EISCAT_3D The next generation European incoherent scatter radar system. An ESFRI project 
in the Environmental Sciences domain. 

ENES European Network for Earth System Modelling. 

EPIC European Persistent Identifier Consortium.  See http://www.pidconsortium.eu/. 

EPOS European Plate Observing System. An ESFRI project in the Environmental Sciences 
domain. 

ESFRI European Strategic Forum on Research Infrastructures.  ESFRI  supports a 
coherent and strategy-led approach to policy-making on research infrastructures 
in Europe. 
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ESGF Earth System Grid Federation.  An open source distributed data and computation 
platform, enabling world wide access to peta/exa-scale scientific data. 

FP7 Seventh Framework Program. 

GC EUDAT General Council. 

GÉANT European multi-gigabit computer network for research and education purposes.  

HPC High performance computing. 

ICSU The International Council for Science. 

iRODS Integrated Rule-Oriented Data System.  See http://www.irods.org. 

ISO International Organization for Standardization. 

LifeWatch E-Science and Technology Infrastructure for Biodiversity Data and Observatories. 
An ESFRI project in the Environmental Sciences domain.  

NREN National Research and Education Network. 

OAIS Open Archival Information System. 

OASIS Organization for the Advancement of Structured Information Standards. 

OSCT Operational Security Coordination Team. 

PID Persistent Identifier. 

PM EUDAT Project Manager. 

PMO EUDAT Project Management Office. 

PoP Point-of-Presence.  The user-facing part of a service. 

PRACE Partnership for Advanced Computing in Europe. 

Preservation Provision of generic support for permanent access to ‘physical’ data – the bits and 
bytes – including storage, replication, provenance, etc. 

QA Quality assurance. 

QoS Quality of service. 

Resource 
Provisioning 

Making available resources in terms of system platforms which consist of virtual 
and/or physical compute, storage and network components including firmware 
and a basic execution environment (i.e. operation system). It is not relevant 
whether resources are provided as physical or virtual instances, but these 
instances are located at a site. 

RI Research Infrastructure. 

RP Resource Provider: an organizational instance that provides maintains and 
operates processing, storage and network resources at a site. 

RP coordinator Resource Provisioning Coordinator: a person who is coordinating the timely 
integration and provisioning of resources (see also SHF). 

SAF EUDAT Services and Architectural Forum. 
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Service 
Provisioning 

Make services available which are deployed on top of resources. Services can be 
deployed and operate on top of resources which are provided at another site.  

SHF Service Hosting Framework: collaborative framework for the coordinated 
provisioning of – partly integrated – processing, storage and network resources 
for hosting (data-oriented) services. This framework allows local or remote 
service providers to deploy and – if needed – to operate their services. In many 
cases, after the deployment phase, services can be handed over to service 
operators at the centres that are providing the resource. 

SLA Service level agreement. 

SP Service Provider: a person, team or organizational instance in charge of deploying, 
maintaining and operating (providing) a service on top of resources provided by a 
resource provider (RP). A service provider does not necessarily provide the 
resources which are used. However, after a deployment and pre-production 
phase, services can be handed over to service operators at the centres which are 
providing the resources. In this case, Service and Resource Provider are located at 
the same site. 

SP coordinator Service Provisioning Coordinator: a person who is in charge of coordinating the 
timely provisioning of requested services.  

SVN Subversion,  a version control system.  See http://subversion.apache.org/. 

TF Taskforce. 

WDS The ICSU World Data System.  See http://www.icsu-wds.org/. 
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ANNEX A. CURRENT CLOUD STORAGE PROVISION 

This annex summarises findings on the terms and conditions for various current (mid-2012) cloud Resource Provider.  Originally carried out in 
the context of the EUDAT Simple Store, this review has interesting pointers to what might or might not be acceptable in future EUDAT service 
level agreements.  There are gaps in the table, but the overall picture is nevertheless reasonably clear. 

 

Service Cost 
Max 

Storage Longevity SLA Availability SLA Privacy SLA IP Rights Claimed 

Microsoft SkyDrive 
(free) 

0 7GB None None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety 

No copyright claim. Licence 
offered to Microsoft to 
"use, modify, adapt, 
reproduce, distribute, and 
display content posted on 
the service solely to the 
extent necessary to provide 
the service." 

Microsoft SkyDrive 
(paid) 

+20GB for 
£6/year, 
+B10050GB 
for £16/year 

107GB None None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety 

No copyright claim. Licence 
offered to Microsoft to 
"use, modify, adapt, 
reproduce, distribute, and 
display content posted on 
the service solely to the 
extent necessary to provide 
the service." 

Google Drive (free) 0 5GB Very Limited. "we may 
suspend or stop a Service 
altogether", but, "We 
believe that you own your 
data, and preserving your 
access to such data is 
important. If we 
discontinue a Service, 
where reasonably possible, 
we will give you reasonable 
advance notice and a 
chance to remove 

None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety. Right 
granted to share aggregated data 
with advertisers, etc. 

No copyright claim. Giving  
"Google (and those we 
work with) a worldwide 
licence to use, host, store, 
reproduce, modify, create 
derivative works (such as 
those resulting from 
translations, adaptations or 
other changes that we 
make so that your content 
works better with our 
Services), communicate, 
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information from that 
Service. " 

publish, publicly perform, 
publicly display and 
distribute such content. The 
rights that you grant in this 
licence are for the limited 
purpose of operating, 
promoting and improving 
our Services, and to develop 
new ones." 

Google Drive (paid) 25GB for 
$2.49/month, 
100GB for 
$4.99/month 

 Very Limited. "we may 
suspend or stop a Service 
altogether", but, "We 
believe that you own your 
data, and preserving your 
access to such data is 
important. If we 
discontinue a Service, 
where reasonably possible, 
we will give you reasonable 
advance notice and a 
chance to remove 
information from that 
Service. " 

None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety. Right 
granted to share aggregated data 
with advertisers, etc. 

No copyright claim. Giving  
"Google (and those we 
work with) a worldwide 
licence to use, host, store, 
reproduce, modify, create 
derivative works (such as 
those resulting from 
translations, adaptations or 
other changes that we 
make so that your content 
works better with our 
Services), communicate, 
publish, publicly perform, 
publicly display and 
distribute such content. The 
rights that you grant in this 
licence are for the limited 
purpose of operating, 
promoting and improving 
our Services, and to develop 
new ones." 

Dropbox (free) 0  None None  No copyright claim. Licence 
granted to reproduce, etc. 
for the purposes of 
delivering the service 

Dropbox (paid)   None None  No copyright claim. Licence 
granted to reproduce, etc. 
for the purposes of 
delivering the service 
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Box (free)   None    

Box (paid)   Limited. They can 
terminate at any time, but 
if they do without "cause", 
they promise access to the 
data on request for 30 
days, subject to an 
additional (unspecified) 
cost. 

   

iCloud (free)   None None  No copyright claim. Licence 
granted to reproduce, etc. 
for the purposes of 
delivering the service 

iCloud (paid) +10GB for 
$20/year, 
50GB for 
$100/year 

 None None  No copyright claim. Licence 
granted to reproduce, etc. 
for the purposes of 
delivering the service 

YouTube  Unlimited 
(subject 
to certain 
constraint
s, 
including 
"standing"
) 

Very Limited. "we may 
suspend or stop a Service 
altogether", but, "We 
believe that you own your 
data, and preserving your 
access to such data is 
important. If we 
discontinue a Service, 
where reasonably possible, 
we will give you reasonable 
advance notice and a 
chance to remove 
information from that 
Service. " 

None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety. Right 
granted to share aggregated data 
with advertisers, etc. 

No copyright claim. Giving  
"Google (and those we 
work with) a worldwide 
licence to use, host, store, 
reproduce, modify, create 
derivative works (such as 
those resulting from 
translations, adaptations or 
other changes that we 
make so that your content 
works better with our 
Services), communicate, 
publish, publicly perform, 
publicly display and 
distribute such content. The 
rights that you grant in this 
licence are for the limited 
purpose of operating, 
promoting and improving 
our Services, and to develop 
new ones." 
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Evernote  60MB 
upload / 
month 

None None Standard privacy policy, with 
various caveats, allowing 
disclosure of content for (a) legal 
reasons, (b) protection of rights, 
and (c) public safety. Right 
granted to share aggregated data 
with advertisers, etc. 

No copyright claim. Licence 
granted to reproduce, etc. 
for the purposes of 
delivering the service 

Amazon Cloud 
Drive 

  None. "We do not 
guarantee that Your Files 
will not be subject to 
misappropriation, loss or 
damage and we will not be 
liable if they are. ", "We 
may change the Service, or 
any part of it, or end the 
Service, or any part of it, 
either temporarily or 
permanently, at any time, 
with or without prior notice 
to you." 

   

Figshare   None. "Company may 
terminate your access to all 
or any part of the Service at 
any time, with or without 
cause, with or without 
notice, effective 
immediately, which may 
result in the forfeiture and 
destruction of all 
information associated with 
your account, including 
User Submissions. " 

   

HECToR   Formally, none: "that the 
service is provided "as is" 
and we can't guarantee 
100% perfection. In legal 
terms, this means that we 
are excluding all warranties 
and conditions applying to 
the service, including those 
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implied by law." although 
"we agree to take 
reasonable steps to protect 
your data from being lost 
or corrupted, as described 
in our Data Backup Policy" 

Amazon S3   None. "your sole and 
exclusive remedy for any 
unavailability or non-
performance of Amazon S3 
or other failure by us to 
provide Amazon S3 is the 
receipt of a Service Credit 
(if eligible) in accordance 
with the terms of this SLA 
or termination of your use 
of Amazon S3" 

99.9% availability, 
otherwise a "service 
credit". Additional legal 
get-outs, such as 
"service is provided as-
is" 

Standard privacy policy, with safe 
harbour provision.  

 

 

 

 


