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Agenda

▪ Research Lifecycle models

▪ Developing Research Data Management (RDM) 

Services

- Policies

- Costs

- Data Management

- Infrastructure

▪ Repository Certification



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3/81

Introduction

▪ Perspective change

- ‘DMP lecture’

• Researcher / data scientist perspective

– How should I manage my data? 

– How to comply with policies?

- This lecture

• You need to design a solution at an institution supporting data management 

and preservation

– Taking into account technical, organisational, cultural, political problems…

• What do you do?!
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The size and governance structure 

of institutions has an impact

Large, hierarchical institutions

- Move slowly

- Require a lot of advocacy

- Have more resource

- Economies of scale

Smaller institutions

- More agile

- Simpler communication

- More focussed vision

- Less resource
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Establish a long term governance group

▪ Good mix of representatives 

from operational units

▪ Senior management 

leadership 

▪ Avoid relying on one or two 

key individuals

▪ Keep the group active

Image credit: http://www.executive-coaching-services.co.uk/executive-coaching/leaders.jpg

http://www.executive-coaching-services.co.uk/executive-coaching/leaders.jpg
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Be aware of existing infrastructure

http://www.dcc.ac.uk/projects/opd-for-rdm

In many 

HEIs 

services are 

beginning to 

be 

embedded 

but aren’t 

joined up 

effectively

http://www.dcc.ac.uk/projects/opd-for-rdm
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Understand processes

▪ Research Data Lifecycle Models

- Describe roles of stakeholders

- Help in

• tailoring services

• identifying responsibilities

• defining infrastructure

- NOT to be used by researchers

- Examples

• UK Data Archive

• Digital Curation Centre

• University of Central Florida
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UK Data Archive Lifecycle model



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9/81

Digital Curation Centre Lifecycle Model

http://www.dcc.ac.uk/resources/curation-lifecycle-model

http://www.dcc.ac.uk/resources/curation-lifecycle-model
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University of Central Florida Lifecycle Model

http://guides.ucf.edu/ScholarlyCommunication/ResearchLifecycle

http://guides.ucf.edu/ScholarlyCommunication/ResearchLifecycle
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Developing Research Data 

Management (RDM) Services

▪ Components of an RDM service infrastructure

- RDM policy and strategy

- Business plans and sustainability

- Guidance, training and support

- Data management planning

- Managing active data

- Data selection and handover

- Data repositories

- Data catalogues
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Developing Research Data 

Management (RDM) Services
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Going over to related Principles 

Going over to the creation of a Policy

Starting with some Taboos1

2

3
Going over to Rules, Legislations and    

Regulations (canons, norms, guidelines) 4

Understanding policies
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Taboo

A taboo is something, which is forbidden or disapproved of, or 

placed under a social prohibition.

“Thou shalt not delete scientific data“

“Thou shalt not destroy infrastructures”

Usually a negative assertion. 

In society and academic environment taboos are accepted only 

if they are just a few.
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Principle

▪ A principle is a fundamental truth or proposition that serves 

as the foundation for a system of belief

Research data are to be preserved

Research data are to be kept FAIR - Findable, Accessible, 

Interoperable, Reusable.

Research data infrastructures are to be kept accessible

▪ Format: positive assertion
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Policies

A policy is…

- a course of action or principles adopted by an organization 

“The Institution [name XY] will preserve its research data infrastructure 

always accessible and free to its members according to the FAIR 

principles”

General assumptions concerning policies: 

▪ A single Policy
- the policy is a single entity, it should not be in competition with other 

policies

▪ Creators of Policy do not want to modify it

▪ Policy is usually accepted after a while

▪ Policy offers the frame for the generation of Rules
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Rules, Regulations

▪ Rules are prescribing conducts or actions

▪ They are generated by the founder of “orders”

▪ Characteristics of rules are:

- There may exist “lots of rules”

- Rules are not always clear

(they often need interpretation according to the situation)

- Rules are usually accepted, but often imposed procedures

- It is allowed to modify Rules

- The Law is an expression of rules
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Rules, Regulations

Example:

“Our University will maintain accessible our 

infrastructure each day from 9:00 a.m. to 12:00 

a.m and offer support only on Friday from 7:00 

a.m. to 8:00 a.m. The research data, that are 

publicly funded are to be kept free and 

accessible to all members of our University 

each Sunday, from 9:00 to 12:00 a.m.“
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Taboos Principles Policies Rules

Negative assertion

few

“You shall not delete 

scientific data”

“Youl shall not destroy 

infrastrcutures”

Positive assertion

more than „few“

“Research data are 
to be kept FAIR -
Findable, Accessible, 
Interoperable, 
Reusable.”

“Research data 
infrastructures are to 
be kept accessible”

A course or principle of 

action. Policy offers the 

frame for the 

generation of Rules,

should not be in 
competition with other 
policies

“The Institution [name 

XY] will preserve its 

research data 

infrastructure always 

accessible and free to 

its members according 

to the FAIR principles”

Rules prescribe conducts or

actions; define who what

when and where should be

done according to the

Policy

“Our University will 

maintain accessible our 

infrastructure each day 

from 9:00 a.m. to 12:00 

a.m and offer support only 

on Friday from 7:00 a.m. to 

8:00 a.m. “
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Why these differentiations?

▪ It is important to identify the different semantic 

levels

▪ Understanding of the semantic hierarchy is 

useful in order to produce appropriate 

guidelines
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This project has received funding from the European Union’s Horizon 2020 research and innovation programme under 

grant agreement No 654139.

Policy – LEARN project

▪ Leader Activating Research Networks

▪ Research Data Management Policy

- can be tailored by any University or Research Institution

- based on existing European policies
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Outreach example: Austria

▪ Adaptation to needs of

- five Austrian art universities 

(started) 

- three Medical Universities 

- TU Wien
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Policy sections

1. Preamble

2. Jurisdiction

3. Intellectual Property Rights

4. Handling Research Data

5. Responsibilities, Rights, Duties

5.1  Researchers are responsible for:...

5.2  The [name of research institution] is responsible for:

6. Validity

http://learn-rdm.eu/wp-content/uploads/RDMToolkit.pdf?pdf=RDMToolkit

http://learn-rdm.eu/wp-content/uploads/RDMToolkit.pdf?pdf=RDMToolkit


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
24/81

Policy section examples

▪ 5.1 Researchers are responsible for:

- Collecting, documenting, archiving, providing access to and storing or ensuring 

the proper destruction of research data and records. (…) Such information 

should be included in a Data Management Plan (DMP) that explicitly defines the 

approach to matters of data collection, administration, integrity, confidentiality, 

storage, use and publication. 

▪ 5.2 The Institution is responsible for:

- Designing and deploying mechanisms and services for the storage, 

safekeeping, registration and deposition of research data to support current and 

future access to research data during and after the completion of research 

activities;

▪ Tricky points:

- How do you define research data? (publications, source code, raw data..)

- Who are researchers? (students, employed formally, etc.)
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Homework – read TUW policy

https://www.tuwien.at/en/research/rti-support/research-data/research-data-management/policy/
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RDM policy and strategy

▪ Develop a strategy

- Understand your current position and where you want to be to 

define your strategy

- Map out a programme of activity to deliver infrastructure and 

services

▪ Develop a policy

- Draft a policy based on external drivers and local context to 

establish your core RDM principles

- Ratify the policy then undertake advocacy work and pilot studies to 

aid implementation

- Consult broadly to gain consensus and secure support
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BUSINESS PLANS AND 

SUSTAINABILITY
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Who pays for what?
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Identify the cost structure

http://www.curationexchange.org/images/rdo_canvas_step9.png
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Understanding costs of curation

▪ Curation Cost Exchange (CCEx)

- platform to understand and compare costs

▪ 4C analysed existing cost models

• 10 evaluated

• 78 assessment criteria

• you decide which is best for you

▪ Described cost drivers

- direct

• personnel

• infrastructure

- indirect

• quality and trustworthiness

• reputation and risk

http://www.curationexchange.org/

http://www.curationexchange.org/
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Business plans and sustainability

▪ Based on your strategy, develop a phased business plan covering 

projections for 3, 5 and 10 years

▪ Identify predicted costs and planned expenditures, together with an 

indication of the financial year in which expenditure will occur

▪ Consider whether any costs can be recouped, for example by 

charging for services

▪ Undertake a cost/benefits analysis to help make the case for 

investment

▪ Address sustainability issues and the associated long-term costs



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

GUIDANCE, TRAINING AND SUPPORT
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Guidance, training and support

▪ Single Point of Information

- Website

• Collate details of existing institutional support to provide a single, 

joined-up RDM guidance website

- Helpdesk

• Coordinate the provision of support, either through a central 

helpdesk or well-signposted contacts

▪ Trainings and Consultations

- Provide RDM training to support researchers 

and reskill support staff

- Offer more in-depth consultancy services
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Singe point of information - example

https://www.tuwien.at/en/research/rti-support/research-data/overview/

https://www.tuwien.at/en/research/rti-support/research-data/overview/
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Guidance, training and support

▪ Who can do this? 

▪ What is the profile of the best candidate?

‘We need 500.000 respected data stewards to operate the 

European Open Science Cloud’ 
http://e-irg.eu/news-blog/-/blogs/we-need-500-000-respected-data-stewards-to-operate-the-european-open-science-cloud

▪ Data stewards

http://e-irg.eu/news-blog/-/blogs/we-need-500-000-respected-data-stewards-to-operate-the-european-open-science-cloud
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Data Stewardship

▪ TU Delft in NL as an example

- Subject-specific Data Steward at every Faculty

- Half-time positions

- PhD holders in a given area proffered

- Strategic coordination from the Library
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What do data stewards do?

▪ Analyse data management needs

▪ Provide advice to researchers

▪ Train and inspire

▪ Help comply with funders’ and 

journals’ policies

▪ Develop faculty research data 

policies: roles and responsibilities 

of the different stakeholders 

▪ Trusted point of contact for data 

management questions
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DATA MANAGEMENT PLANNING
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Data management planning

▪ Data Management Plan (DMP) describes:

- how the data will be created

- how it will be documented

- who will be able to access it

- where it will be stored

- who will back it up

- whether (and how) it will be shared & preserved
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Do you really need your own 

DMP template?

▪ 1. Does your institution encourage/require that researchers write 

Data Management Plans, even if their funder does not require one? 

If so, what information are researchers asked to provide? 

▪ 2. Do DMPs submitted to research funders supply the information 

your institution asks for (if any), or are there additional questions 

that you want to ask? 

▪ 3. What guidance, examples and suggested answers can you 

provide to help researchers write DMPs? 

[http://www.dcc.ac.uk/sites/default/files/documents/tools/dmpOnline/DMPonline-customisation-guidelines.pdf]
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If you need one…

▪ Identify who and why will need this information

▪ Browse existing checklists for help

▪ Provide a template

- questions

- guidance

- possible answers

▪ Identify overlaps of your template (e.g. with Horizon 2020)

▪ Test it and incorporate feedback
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It is not only about DMPs…

▪ Design the whole data management process

- do you need different DMP phases?

- who receives the DMPs?

- who reviews them?

- who provides assistance?

- etc. 

▪ Provide a reviewers’ guide

- clear judgment criteria

▪ Offer default data location

- if you require people to deposit data and describe in a DMP, provide a 

place for doing that
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It is not only about DMPs…

▪ Establish a policy

- make a use of DMPs obligatory

- consider incentives and penalties

▪ Provide support

- tools

- examples

- trained staff for assistance in DMP creation

• related problem: Where do you find people with expertise?

▪ Awareness and understanding

- offer training material

- organise workshops

- related problem: How to teach correct data management practices at schools…



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MANAGING ACTIVE DATA
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Managing active data

▪ Host on your own ▪ Outsource?

- Sensitive data?

- Jurisdiction? 
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Managing active data

▪ Review data holdings and RDM practices to see if the 

current infrastructure and systems are sufficient

▪ Where appropriate, make a case for investment to 

provide additional research data storage

▪ Develop procedures for the allocation and management 

of research data storage

▪ Provide flexible RDM systems to support the creation, 

management and sharing of data that meet a diverse 

range of research contexts and needs
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DATA SELECTION AND HANDOVER



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
49/81

Data selection and handover

▪ Identify which data fall under your remit and establish criteria 

to guide decisions on what to keep

▪ If establishing a repository, develop deposit agreements and 

high-level guidance

▪ Develop or use existing deposit tools to ease the process of 

handover

▪ Advocate the benefits of data deposit

to encourage uptake

▪ Support research groups to develop

guidance and offer input to decisions
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Data selection and handover

▪ Data Management 

Infrastructure

- Integrate existing 

systems

- Seamless data flow

▪ More details on 

process monitoring and 

automated data 

capturing in the lecture 

on Reproducibility
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DATA REPOSITORIES
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Data repositories

▪ Discussed in the lecture on Repositories

▪ Where required, develop and maintain an institutional data 

repository

▪ Explore options to align your repository with existing systems, for 

example for Research Information Management

▪ Decide what role external data repositories will play in your RDM 

strategy

▪ Provide guidance and support to direct researchers to relevant 

services
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DATA CATALOGUES
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Data catalogues

▪ Topic covered in the lecture on Repositories 

▪ Define the metadata you need to record research datasets

▪ Establish a system for capturing and displaying a record of 

research data holdings

▪ Integrate systems to harvest data and embed metadata creation 

into existing workflows

▪ Expose metadata for inclusion in national

catalogues or other relevant services
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Summary

▪ It is not only about technical solutions!

▪ Integration is crucial

- systems

- stakeholders groups

- services

▪ Develop a vision and a plan

▪ Include all stakeholders

▪ Make incremental development
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REPOSITORY CERTIFICATION
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Motivation

▪ Trust that data remains useful and meaningful into the 

future

- Will the repository exist in the future?

- How is data stored?

- Is a preservation plan in place?

- etc.

Are all of them 
trusted repositories? 
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Certification Standards

Core

Extended

Formal ISO 16363

DIN 31644

CoreTrustSeal.org
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Core Trust Seal (CTS) - procedure

▪ Self assessment based on a checklist

▪ Guidance

- online tools

- documents and webinars

▪ Review of the self assessment by two reviewers

▪ Assessments publically available

▪ Renewal every three years
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CTS Requirements

▪ Organisational Infrastructure (6)

▪ Digital Object Management (8)

▪ Technology (2)

https://www.coretrustseal.org/wp-content/uploads/2017/01/20171026-CTS-Extended-Guidance-v1.0.pdf

https://www.coretrustseal.org/wp-content/uploads/2017/01/20171026-CTS-Extended-Guidance-v1.0.pdf
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Organisational Infrastructure (6)

▪ R1. The repository has an explicit mission to provide access to 

and preserve data in its domain. 

▪ R3. The repository has a continuity plan to ensure ongoing 

access to and preservation of its holdings. 

▪ R5. The repository has adequate funding and sufficient numbers 

of qualified staff managed through a clear system of governance 

to effectively carry out the mission. 
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Digital Object Management (8)

▪ R7. The repository guarantees the integrity and authenticity of 

the data. 

▪ R10. The repository assumes responsibility for long-term

preservation and manages this function in a planned and 

documented way.

▪ R12. Archiving takes place according to defined workflows from 

ingest to dissemination. 

▪ R13. The repository enables users to discover the data and refer 

to them in a persistent way through proper citation. 
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Technical (2)

▪ R15. The repository functions on well-supported 

operating system and other core infrastructure 

software is using hardware and software technologies 

appropriate to service it provides to its Designated 

Community.

▪ R16. The technical infrastructure of the repository 

provides for protection of the facility and its data, 

products, services, and users.
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Self-assessment examples

▪ Austrian example

- A Resource Centre for Humanities Related Research in Austria

• https://arche.acdh.oeaw.ac.at

- Self assessment

• https://www.coretrustseal.org/wp-content/uploads/2018/03/ARCHE.pdf

▪ More examples

- https://www.coretrustseal.org

/why-certification/certified-repositories/

https://arche.acdh.oeaw.ac.at/
https://www.coretrustseal.org/wp-content/uploads/2018/03/ARCHE.pdf
https://www.coretrustseal.org/why-certification/certified-repositories/
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Self-assessment example

https://www.coretrustseal.org/wp-content/uploads/2018/03/ARCHE.pdf

(this is just an excerpt of the full answer)

https://www.coretrustseal.org/wp-content/uploads/2018/03/ARCHE.pdf
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NESTOR

▪ DIN 31644 

- Deutsches Institut für Normung

- ‘Criteria for trustworthy digital archives’

▪ Derives from Trustworthy Repositories Audit & 

Certification (TRAC)

- document describing the metrics of an OAIS-compliant digital 

repository

- TRAC is discontinued, replace by the ISO 16363

- translated to German

▪ Uses OAIS terminology

https://en.wikipedia.org/wiki/Open_Archival_Information_System
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Open Archival Information System (OAIS)

▪ Was discussed in a separate lecture

▪ OAIS

- conceptual framework for an archival system dedicated to 

preserving and maintaining access to digital information over 

the long term

- defines concepts, terminology

- not to be instantiated!
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NESTOR requirements overview

▪ 34 criteria

- 12 obligatory

- other can be excluded when justified

▪ auxiliary questions

▪ self-assessment

▪ 2 external reviewers

https://d-nb.info/1047613859/34

https://d-nb.info/1047613859/34
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ISO 16363

▪ Uses OAIS terminology

▪ Based on TRAC

▪ Over 100 metrics

▪ Detailed instructions

▪ Full external auditing process

▪ ONE repository 

certified since 2012!

https://public.ccsds.org/Pubs/652x0m1.pdf

https://public.ccsds.org/Pubs/652x0m1.pdf
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Structure

▪ Organizational infrastructure

- Governance and organizational viability

- Financial sustainability

- …

▪ Digital object management

- Ingest: acquisition of content

- AIP Preservation

- …

▪ Infrastructure and security risk management

- Security risk management

- ….
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Metrics

▪ Metrics and their structure:

- Statement of requirement

- Supporting text

- Examples of Ways the Repository can Demonstrate it is 

Meeting this Requirement

- Discussion
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Metrics – self assessment

http://www.iso16363.org/?smd_process_download=1&download_id=30

http://www.iso16363.org/?smd_process_download=1&download_id=30
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ISO Process for Audits

▪ Preparatory work by repository

▪ First audit and resulting certification

- Identifies improvements needed

- Repository prepares improvement plan

▪ Repository implements improvement plan

▪ Surveillance audit after a period

▪ Re-certification
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Why certify a repository 

(using any scheme)?

▪ Builds stakeholder confidence in the repository

- researchers’, funders’, publishers’, etc.

▪ Improves communication within the repository

- roles and responsibilities

- processes

▪ Ensures transparency

- most assessments are public

▪ Enables comparison of repositories
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You should know

▪ What are the lifecycle models and how to use them?

▪ What are the components of an RDM service infrastructure?

▪ What is the scope of policies and how they drive DM activities and 

obligations?

▪ What are the cost drivers for data curation and how they impact design 

of RDM services?

▪ How do develop support services and who are data stewards?

▪ What to consider when implementing DMPs in an institution?

▪ What standards exist and why certification matters?

▪ What are the certification criteria and what is the process?
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Next lecture

▪ 27 May 2019

▪ Reproducibility

Re-executed

process

Original 

process

• Can I reuse her workflow?

• Do the results match?

• Have I done it correctly?
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