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2 Project Summary

The aim of iridium was to produce a pilot infrastructure for Research Data Management at Newcastle
University. This would be achieved by scoping requirements, formulating a draft policy, providing tools
to support that policy and providing a framework to support researchers in the use of the policy and
the tools. A further outcome would be a business case for the implementation of the support
necessary to meet key institutional data curation and research lifecycle management objectives.

Requirements were scoped via a '10 minute' online survey and an inductive thematic analysis based
on interviews with researchers. Based on this, and on a review of existing relevant University policy
and guidance, the University Research Office formulated 10 high level policy principles supported by
a code of good practice.

On the technical side, a prototype research data catalogue was produced in order to satisfy funder
requirements for discoverability of research data. This was supplemented by an investigation of

http://www.dcc.ac.uk/
http://admire.jiscinvolve.org/wp/
https://data.blogs.ilrt.org/
http://blogs.bath.ac.uk/research360/
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available tools and technologies to support RDM, the most promising of which was the CKAN open
source data portal.

In terms of support, a web site was developed to provide an initial focus and to give a context to the
policy principles. In addition an invitation to tender was issued for the production of training materials
based on stakeholder mapping.

In the final analysis, the size of the task facing the project was underestimated at the outset. However,
valuable lessons have been learned, knowledge has been gained, necessary cross-service alliances
have been forged and the University is now in a much better position to take RDM forward.

3 Main Body of Report

3.1 Project Outputs and Outcomes
All outputs are available from http://research.ncl.ac.uk/iridium/outputs/ unless otherwise indicated.

Output / Brief Description and URLs (where applicable)
Outcome
Type

Report Online survey as to the current position based on input from 128 respondents. Full
and summary reports are available.

Report Inductive thematic analysis based on 29 x 1 hour interviews with researchers. Full
and summary reports are available.

Evaluation Extensive information gathering to forming a knowledge base of external RDM tools
and support/training materials utility (see Appendix 8.1).

Policy Draft RDM policy and code of good practice as brought before University Research
Committee on 12 Dec 2012.

Software Specification for a Research Data Catalogue which links data sources to publications,

prototype research projects and funders. See Appendix 8.2 for user testing.

Report Investigation of the use of the SWORD protocol to provide easy data deposit. See
Appendix 8.3

Report Description of the implementation of SWORD endpoint within e-science central

Code Code for the implementation of SWORD endpoint within e-science central.
http://sourceforge.net/p/esciencecentral/code/HEAD/tree/trunk/code/server/SwordAPI/
Test code:
http://sourceforge.net/p/esciencecentral/code/HEAD/tree/trunk/code/tests/sword-tests/

Report Investigation of CKAN API. See Appendix 8.4

Code CKAN Java client code https://github.com/andmar8/CKAN-Java-Client

Report CKAN case study. Covers implementation, Shibboleth integration, data harvesting
and automatic metadata attachment.

Support The website http://research.ncl.ac.uk/rdm/ provides an initial focus for RDM support
giving context to policy principles and expanding code of good practice.

Report Human Factors Integration Mapping — associating stakeholders with support
requirements

Support Tutorial and workshop content. See Section 3.2.5.

Support Research data management plan template and guidance.

Report DCC DMPonline (v3) tool evaluation. See Appendix 8.5.

Business case
assessment

This was brought before the University Research Committee on 30 April 2013 and
proposed the recruitment of a research data manager to coordinate continuation of
the work done by iridium. Available on request to janet.wheeler@ncl.ac.uk
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3.2 How did you go about achieving your outputs / outcomes?

The aim of iridium was to produce a complete holistic plan and infrastructure for RDM at Newcastle
University, making data generated by research at the University both available and discoverable with
effective curation throughout the full data lifecycle in consultation with the researchers. The project’s
methodology was based around the specific objectives that needed to be fulfilled to achieve this —in
outline as follows.

* Gain a full understanding of the needs and requirements for Research Data Management by
conducting a survey.

* Use the outcomes of the survey to inform the production of a policy framework.

* Identify tools and systems, including existing institutional ones, that could be used to support the
requirements gathered by the survey and those generated by the policy.

* Produce support materials.

¢ Combine tools, systems and support materials to produce a pilot Research Data Management
Infrastructure.

The aim and objectives did not change during the course of the project.

Evaluation of stakeholders (stakeholder survey) established a base line of current practice, and in
addition to the topics discussed during team meetings the support team also evaluated:

¢ External sites, existing documentation and tools
* Internal data flows and current processes
* Deliverables developed during the project including human factors support such as the website

Costs were kept to a minimum by using survey monkey rather than focus groups and met by the
institutional contribution, iridium support team and project manager. The evaluation criteria outlined in
the project plan proved ambitious in the timeframe of the project although still relevant as RDM
matures at Newcastle.

3.2.1 Project setup

A Project Manager led the project with support from a Project Management team and administrative
support based at MEDEV, SMSED. This was overseen by the Project Director. The Project
Management team met every 2 weeks to review workpackage é)rogress and Programme reporting.
Project setup was initiated by establishing a project mailing list”, website® and online collaborative
environment’. The final project plan was submitted and required no further changes.

The project assembled a Steering Group comprised of directors of services for the project partners.
The Steering Group met five times during project duration.

The project team met for an hour every 2 weeks throughout the project. Smaller working groups on
requirements gathering, policy, technical tools, user-testing and business case development were
convened as necessary to progress workpackages.

The project support team of postgraduate students were recruited through the University Careers
Service advertisement®. These positions were part-time for up to 8 hours per week (dependent on
Faculty guidelines) for the duration of project. Not all students who were offered a position accepted,
leading to a requirement for an addition recruitment cycle. This seemed a particular issue in Faculty of
Medical Sciences (FMS) where there was a suggestion that the role was not so compatible with local
working practices. Overall 8 students were in post from across all three Faculties (with 1 from FMS).

The members of the postgraduate support team were inducted in late January 2012 with a session on
project context and RDM basics. They were fully embedded in the project and their role constituted a
wide of activities. They conducted information gathering and numerous evaluations of external RDM

iridium project mailing list (iridium@ncl.ac.uk).
http://research.ncl.ac.uk/iridium/

Project collaborative environment (http://researchtools.ncl.ac.uk/).
http://research.ncl.ac.uk/iridium/vacancies/

©® N O O
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tools and support materials. Internally they supported requirements gathering interviews, interim
analysis, policy mapping, tools and support material testing, documentation writing and website
editing, blog posts and dissemination materials (see 3.1). The support team also undertook general
administration duties such as arranging interviews, assisting team meetings and summarising
information for reporting.

The recruitment of a technical developer within the Digital Institute was delayed as a result of an
institutional freeze on appointing IT posts. This meant that the initial requirements gathering phase
was delayed against the original workplan.

Internal and external stakeholders were kept abreast of developments by the project team as outlined
in the dissemination plan. Formal reporting was through monthly reports via email to the Programme
manager and blog posts to the Programme were conducted. Internal reporting was to the Steering
Group and the University Research Committee.

3.2.2 Conducting the surveys

RDM requirements gathering was conducted by online and in-person methods. A working group led
by the DI was established to formulate qualitative interview questions and one led by RES to write the
quantitative web based survey. Questions were tested and modified based on pilot testing.

A wide range of research and related staff were invited to be interviewed across all the Faculties
Academic Units and senior managers. Participants included research deans, principal investigators,
research associates, computing support officers, data managers, technical support staff and
postgraduate research students. Face-to-face semi-structured interviews of 1 hour duration were
conducted with 29 members of the local research community (for template development see blog®)
were trf(a)nscribed and a two stage thematic analysis was conducted as described by Braun and
Clarke ™.

Full methods are described in the analysis report”. In summary, the first stage of analysis was
deductive, and conducted by interviewers on the transcripts of the interviews. Five initial themes were
perception (concepts of data and data management), purpose (data usage and destination), process
(data lifecycle), people (data lifecycle), and provoking (catch-all to gather any other salient points
expressed by interviewees). The second phase used results of the deductive analysis as a starting
point and attempted to build meaningful themes from whole data corpus. Analysis was done by a
single researcher and generated a new set of themes of diversity, data analysis, longevity/lifecycle,
responsibility and sharing and collaboration:

* Diversity: there is a great deal of diversity amongst users and any policy should enable users to
achieve best practice rather than apply a one size fits all “solution” to data management.

* Data Analysis: much of the processing of data that currently takes place on local machines would
be more efficiently accomplished on larger scale servers, but that users are largely unaware that
such services may exist in the University.

* Longevity / Life Cycle: a strong consensus that data should never be thrown away. There should
be separate systems for archiving data and current data.

* Responsibility: who should be doing what with the data, with storage, with security and with
access. Many interviewees were unclear about what falls to them and what the responsibility of
the University is.

e Sharing and collaboration: the concept of data access, in particular sharing data with
collaborators, both internal and external, was a strong theme. This becomes problematic with very
large data sets, or with collaborators insisting on using “their” systems.

Survey questions

http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium_main_survey questions for website 1
6 2 2012 v1 LW.docx

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology,
3(2), 77-101. doi:10.1191/1478088706qp0630a

Interview analysis

http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium_interview thematic analysis 5 7 2012

v1_PH.pdf
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Overall from the interviews and their analysis it can be concluded that requirement were that:

* University should state minimum RDM standards expected and provide basic RDM guidance
* Anintegrated institutional RDM approach needed

* Researcher RDM flexibility should be supported if in line with good practice

* Ease of integration of future institutional systems/tools and policies, with existing local/research
group tools/systems/policies is required

* Better promotion/awareness of RDM-related operating standards, tools and expertise together
with available national services is needed

e Guidance on managing the archiving of research data would be particularly welcome

* Tools/guidance facilitating individual research group data sharing/collaboration (internally within
and external to institution) are needed

e Tools for facilitating the discovery of research data as research outputs alongside web
profiles/publications would be welcome

The ten minute online survey (see blog for template questions“) was open for approximately 7 weeks
from 23 March to 11 May 2012. Invites were distributed to circa 850 research project Principal
Investigators of recently active projects identified from MyProjects database to complete on behalf of
research projects. It was also publicised through the Registrar’s regular consultation emails to Head of
Departments and through the University wide ‘NU Connect’ newsletter.

Responses were received from 128 research projects and full report is available from the project
website'. A summary of findings is described below:

e 23% of research projects had a formal data management plan

* 64% of projects’ data location was serviced by the institution

* 50% of research projects shared data externally

* 73% of projects shared data internally

e Data retention up to 10 years was most common

* Only 5 of 128 projects said they were aware of training sessions and materials on RDM

Further guidance was most frequently requested on the Data Protection Act, Freedom of Information
Act, data security, Funders minimum requirements, NHS requirement, University requirements and
data management tools. Projects were unclear on their intellectual property rights.

3.2.3 Formulating the policy

Policy analysis was an important aspect of the project led by the Research Office but involving staff
from across the project team.

The work began with a thorough review of all existing relevant University policies and guidance“.
Existing guidance was then pulled together with new material (identified as necessary in the surveys)
to form the first content drafts. The draft policy principles were structured around the DCC research
data lifecycle and the code of practice designed to map to the principles.

The draft policy principles are comprised of 10 general high level items, this is supported by the much
larger code of good practice (which is in turn supported by the website). The policy principles are
static but the code of practice allows for quick revision based on changes to received good practice.

Stakeholder survey http://iridiummrd.wordpress.com/2012/05/22/iridium-research-data-management-

requirements-online-survey/

Survey report

http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium_online survey report 17 8 2012 v2.1
SK.pdf

RDM policy analysis http://iridiummrd.wordpress.com/2012/10/03/iridium-reporting-on-existing-internal-and-

external-rdm-related-policy-analysis-mapping/

14
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The draft policy and code of practice brought before University Research Committee on the 10
December 2012. The Committee asked that further consultation with the Faculty Research
Committees take place. Feedback received from this consultation related predominantly to the code of
practice, which was subsequently amended.

3.2.4 Tools and systems

A broad discovery exercise and review of external RDM tools to meet local requirements was
conducted. External tools were identified from the DCC website search, including the newly
established ‘Tools and Service’ catalogue, those referenced in Jisc Managing Research Data
Programme dissemination, the small number identified in the requirements gathering, and those
known to project team members.

Tools were initially assessed for local institutional utility and integration with existing local technical
infrastructure. A refined list of key tools going forward for evaluation was identified (see blog).

The range and capability of tools and systems to support RDM was found to be surprisingly immature
and the availability of general solutions (such as technologies to support institutional repositories) was
overestimated by the project team. This meant that consensus was not reached on pilot options until
late in the project.

Technical effort was expended in the following directions.

* Development of a prototype research data catalogue. In broad terms this joins up data from two
University research information management systems to associate projects with publications and
to allow the addition of a small set of metadata and the location of data supporting the publication.
This was undergoing additional user testing as the project drew to a close; a full specification is
available from the project outputs web page.

e Evaluation and customisation of the DCC’s RDMP online system (see Appendix 8.5).
* Investigation of the use of the SWORD protocol to provide easy data deposit (see Appendix 8.3).

Following a conversation with Stuart Lewis, we attempted to implement the SWORD ‘right click’
desktop client™ but ran aground on Windows user interface issues.

We provided some assistance to the Bath Research360 project with the SWORD client they were
developing for sakai, which is in use at Newcastle as a virtual research environment. Following on
from that we looked at the possibilities of doing something with the SWORD libraries and sakai
but concluded that such a development was almost a project in its own right.

* Investigation of the provision of e-science central'® (a cloud-based platform for data analysis) as a
service, including the provision of a SWORD endpoint. The SWORD implementation is fully
functional (create, read, update and delete of both metadata and files) and is described on the
project website'’; see Section 3.1 above for code locations. This implementation did raise an
issue in that there is a problem with some of the operations resulting in the use of Java code
provided by the SWORD standard website (swordapp.org) — it only became apparent during the
system test phase that the code provided by them would not work for some situations.

* Identification of potential data repository solutions that could be used at the research group level if
necessary.

Sharepoint was considered but we were unable to find any evidence of it currently being used to
manage research data (rather than acting as a catalogue or research information management
system). Given that the University has only a legacy Sharepoint service and that we would need
to both manage expectations and produce a convincing business case for the expense of running
up a full production service, we moved on.

http://github.com/kshepherd/RightClickDeposit
http://www.esciencecentral.co.uk/ - a cloud-based platform for data analysis
http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium_e-
Science Central SWORD 28 2 2013 v1 DM.pdf
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Oxford’s Dataflow® systems were tried out quite early on. At the time we thou%ht they were a bit
too immature and didn’t use a version of Linux that we support (see blog post’ ). We intend to
revisit this in the future.

It wasn’t until the October 2012 programme meeting and the emergence of CKAN as a possibility
that we saw something that could possibly be developed to meet our needs. We investigated the
API (see Appendix 8.4) and were able to set up a small pilot with a research group in Agriculture,
Food and Rural Development, who are using it to archive their data (see project outputs for case
study).

Very recently we have talked to vendors who are seeking to market curation solutions alongside
their storage offerings, but remain unconvinced as to maturity and potential value for money; it is
therefore likely that we will follow the open source route, at least for the time being.

3.2.5 Support

A range of activities and stakeholder mapping was conducted (see project plan). The user needs
analysis from requirements gathering was fed into the human support infrastructure. Clearly there was
a widespread requirement for updating and upskilling staff and research students in appropriate
research data management approaches.

A review of existing training was undertaken with representatives of faculties, RES and Staff
Development Unit (SDU). Locations for embedding RDM training in staff and student induction were
identified. A website was developed in the institutional content management system Terminal 4 to
support staff development in RDM (see Appendix).

Two ‘writing days’ were set aside for planning and writing documentation, with the following outputs:
* Re-drafted: policy principles and good practice guide

* Website wireframes plus some content (about, tools, etc.)

* Website development tools reviewed

e Tools guidance (How to: RDC) and other tools (outline/pointer)

* FAQs

e Good practice guide reviewed in detail

* Presentation dissemination

e Support implementation plan updated

An invitation to tender was issued and generated two responses. Netskills’ tender was accepted and
they were contracted to develop a 2-hour workshop with speaker notes and activities, and an on-line
tutorial from information provided on the website. They were also tasked with interviews with students
and staff to describe the importance of RDM techniques, and webcasts of common tools. Workshops
were developed (see dissemination) to promote engagement with the outputs.

Human Factors Integration mapping identified the stakeholder ‘who’ and ‘when’, and their ‘trigger’
(what might cause them to seek information about RDM), with the ‘tailoring’ of workpackage outputs
required. The trigger could be the submission of a funding proposal, the requirement to make
metadata available to support a publication, staff development session or implementing good practice
in a research team. The linking of stakeholders, with the project outputs in a timely fashion ensures a
‘just in time’ methodology. Thus outlining a plan for the transition of domain knowledge from the
project and embedding of RDM good practice within the institution and its support post project.

3.2.6 Dissemination and engagement

Dissemination and engagement was conducted by regular updates including internal stakeholder
engagement to the University Research Committee, University Research Forum, Faculty Research
Committees through in person attendance and briefing papers.

18

0 http://www.dataflow.ox.ac.uk/

http://iridiummrd.wordpress.com/2013/02/14/iridium-evaluation-of-datastage-and-databank-research-data-
management-tools-from-dataflow-project/
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Wider University dissemination was carried out through the institutional ‘NU Connect’ newsletter and
Registrar’s consultation emails. Outputs and request for consultation were shared through the project
website.

The project regularly engaged with the Jisc Programme through attendance and presentations at
Programme Meetings, related DCC meetings and conferences. Highlights were:

e DCC Roadshow North East (presented)
 DCC Storage for RDM (attended)

* Digital Research Oxford 2012 (poster presented)
e Jisc Training Programme meeting (attended)

* ARMA Conference (poster presented)

* ECRM12 Conference (poster presented)

e KAPTUR Visual Arts and RDM (attended)

Specific engagement was carried out with the programme Research360 (University of Bath) project
with a feedback email sent in March 2013 by Andrew Martin (ISS, Newcastle University) to Dr
Catherine Pink and Jez Cope on the SAKAI platform technical work for RDM and community
documentation.

The project blog posts were well received within the Programme and fostered sharing of outputs and
a richer understand of the RDM domain®.

The project has also been contact by the University of Massachusetts Medical School and Florida
State University on RDM/librarianship and digital assets framework analysis respectively.

Blog posts http://iridiummrd.wordpress.com
53 blog posts written, 4211 page views and 42 comments as of 29 April 2013.
Project website 1915 unique page views?' as of 29 April2 2013.
Project Twitter feed 119 followers®, 320 tweets as of 29 April 2013.
Publicity materials 1 Newsletter, 14 draft posters, 2 ‘NU Connections’ articles and 2 University

Registrar consultation emails.

3.3 What did you learn?

* Online survey and interviews showed the diversity of research data types, locations, volumes, etc.
and that this was not generally explicitly planned and managed in line with a formal research data
management plan (RDMP) that would support best practice.

* Researchers were already involved in sharing research data (more often than had been
anticipated).

* Finding individual research staff following the full research data lifecycle (from conception all the
way through to long term retention and archiving if required) within a research project was not
always immediately easy, with most focus and familiarity with data collection/analysis phase,
however interviews helped identify those applying at least part of the pathway.

* A RDM policy was desired by the local research community to clarify expectations. The type of
tools needed to support RDM was largely not expressed. Specific training in RDM had not been
attended mostly and sources of training were not known to most.

* RDM tools available externally were either very specialised e.g. Datashield (Data aggregation
through anonymous summary-statistics from harmonized individual-level databases) and Omero
(specialised microscopy image repository) or too immature technically to implement as highly

0 http://iridiummrd.wordpress.com/

http://research.ncl.ac.uk/iridium/
https://twitter.com/iridium_mrd/
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available production services. However, a lesson learned by the technical team is that high
availability is not necessarily a major criterion for such tools. We also learned that, although there
is nothing wrong with SWORD as a protocol, implementing it is difficult.

Core metadata for research data sets was largely already available through existing research
information management systems such as MyProjects and Mylmpact and could be comparatively
easily (and at low cost) combined with additional minimal metadata entry to populate a proof-of-
concept Research Data Catalogue that could provide search functionality and for retrieving
metadata.

The postgraduate support team provided a pool of enthusiastic support with an understanding of
specific research discipline approach and terminology. They were generally flexible in availability
and could be directed to collectively complete tasks at comparatively short notice, thus providing
a timely response to the project’s immediate needs. Their location in Faculties provided guidance
on approach and understanding of local environments.

There was an administrative burden in terms of recruitment, contracting and HR administration.
The support team needed line management, final copy editing/review of tasks and varying
degrees of coaching. During the course of the project some students required time away from
duties for field work or for unanticipated leave due to demands of their studies, which required
redistribution of project workloads.

The need for policy is undermined without the appropriate infrastructure, however the policy is
needed to justify the development of the infrastructure.

Requirements and policy development were circular and iterative, in that for researchers to
express what requirements they had, an outline of the policy principle expectations, roles and
responsibility are need to identify current gaps in practice. Requirements are required to populate
the policy principles. Thus linear workpackages were not always beneficial. Lack of clear tools
identification may have resulted from this.

The term “research data management” has multiple connotations and is even unused in some
disciplines (humanities and visual arts do not generally talk about “research data”). It is often
confused with research data storage, assistance with which was often regarded as more
important than assistance with the management and curation of stored data.

The Staff Development Unit delivers general project management skills, research supervisory
training and training in statistical analysis, but does not cover RDM and RDM planning.
Additionally there was a requirement for database management.

The Identification of ‘carrots’ to promote good practice in RDM was harder than ‘sticks’. There
remained a culture in some disciplines of researchers owning their data (that they often wanted to
keep indefinitely) where the rewards and recognition for making data more discoverable and
accessible needed to be clarified. Therefore achieving institution-wide change in practice to meet
national standards required continued awareness of RDM through existing staff and student
development programmes, website information and word of mouth dissemination. On-going
consultation would also provide channels for embedding.

A useful finding was the clarification and separation of active data and archival data (static)
institutional requirements and implications.

A Senior Management advocate at the highest level is required within the institution to drive wide-
reaching implications of institutional RDM and is critical.

REF2104 had a greater impact on the project than was anticipated.

3.4 Immediate Impact

This project has raised awareness of the issues at all levels of the organisation.

There is an aspirational policy available in draft which can provide a focus for future discussion
and policy formulation.

There is a dedicated support site for researchers with an email contact for enquiries
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Training of PI's, research associates, support staff and others involved in research is an important
part of future RDM implementation across the institution. iridium has supported the development
of training materials that can be taken forward for adoption by SDU and the Faculties. Other
materials can stand alone on, for example, the RDM webpages on the University website.
Improved RDM planning by individual researchers can be supported by the DMPonline RDM
planning tool and the authoring of a Newcastle-specific template

Research Funding Development Managers are better equipped to deal with increasing demand
for explicit RDM planning within funding applications.

Project partners are more knowledgeable of the domain and confident in recommending what the
institutional RDM approach should be.

The immediate impact on the wider community was to contribute to the HE sector approach in
responding to address institutional RDM through the Jisc Programme and to provide feedback
and evaluation of RDM tools, support materials and strategy.

3.5 Future Impact

The project has raised the need for a strategy to implement RDM at the highest level. The future
impact depends on institutional priorities for RDM in the context of the provision of other services in
the institution. The current draft IT strategy refers to data curation and the Library’s library strategic
planning acknowledges the need for metadata services to support data curation.

Development of the RDC functionality will ensure that data is discoverable in line with funder
expectations and embedded in the day-to-day functions of the institution.

RDM as a topic will have higher recognition
Training materials in regular use and maintained/kept up to date by appropriate services

One of the longer term outcomes of the project was the agreement by ISS to continue to develop
CKAN as a potential basis for an institutional repository.

The DMP Online system may also be implemented with a Newcastle hosted version.

4 Conclusions
Policy and future plans

The project findings were able to underpin development of a business case for continuation,
based on a conservative approach to forward planning, and aimed at maintaining the institutional
national and international reputation and competitive edge, and avoiding future penalties.

The draft institutional RDM policy and associated code of good practice for data management
promotes compliance with current funder expectations (noting that the national policy landscape
remained fluid), and makes the expectations, roles and responsibilities for the research
community clearer by promoting alignment with best practice.

The survey suggested that a majority of users’ storage needs fell within the service currently
provided by ISS; in order to promote good practice this could be provided as part of the overhead.
For the remainder with significant needs, costs for data management and storage should be built
into research proposals.

Investment is required in RDM support across Central Services, Faculty and individual research
groups.

Increased research data discoverability may present unanticipated scenarios and governance
opportunities.

Human factors

Compliance with requirements for RDM, particularly DMP, has been greatly enhanced by the
provision of information and signposting for researchers via the website.
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e Support materials such as guidance on available external approved national data archives and
discipline repositories should be tailored for integration and/or adaption by individual research
group discipline needs.

e The content of the 2-hour workshop designed to be delivered to research students is relatively
stable (not requiring extensive upkeep) due to being fairly generic within the current policy
context.

* Embedding RDM in existing staff development programmes (one day research supervision and
three day conducting research training) has given a pro-active dimension to human factors
support.

* Staff recognise the potential benefits of access to datasets from elsewhere.

e Further embedding in the institutional infrastructure is desirable particularly via faculties with
expert training given to research support staff on a ‘training the trainer model and introductions
during staff and student induction.

e A formal requirement for RDM represents an opportunity to embed good practice in terms of data
storage and curation.

Tools

e The CKAN data portal software shows promise as a data repository at the research group level,
and the fact that instances can be federated could allow it to fulfil this function at the institutional
level; we should therefore continue to develop it as a service. We should, however, also continue
to investigate additional solutions as they arise — one size will not necessarily fit all.

* The Newcastle-specific DMP template encourages improved identification of research project
responsibilities, pro-active addressing of research group and institutional technical and training
infrastructures required and methods to maximise research impact. It provides a potentially
valuable source of corporate information on current trends and on project needs and direction.

* A university-wide system with the functionality of the proof-of-concept RDC is required to support
compliance with RCUK funder requirements on data discoverability (and pull together separate
metadata i.e. from Mylmpact and MyProjects).

* Simple end user tools to more accurately and easily cost individual RDM element resourcing (disk
space, repository deposit, quality assurance, curation, retention duration) were needed to help
research groups identify the implications of their needs in a timely manner, and these costs
should be included into grant proposals where possible. Requirements should be identified during
grant applications processes (using a light-touch approach) and advice sought if needs were
outside of standard provision.

Metadata

After much discussion it was decided to promote simple metadata based on keyword and indexing of
related publications (where possible) and free text entry. Social media approaches promoting
frequently used words would be adopted, but formal taxonomies would not.

Licensing and ethics

Further work is needed in the area of confidential data and longitudinal studies, for example, in order
to safeguard human participants and support funder-compliance with complex research studies.

Existing non-exclusive ‘in perpetuity’ licences were chosen to safeguard users and the owners of data
set. Future access will require development of technical access management (access control).

5 Recommendations

The following recommendations are made with Newcastle University in mind but could be more
generally applied.

* As outlined above, research data management consists of policy and practice, training and
support, and technical support in respect of both IT functions and data curation. As these
component functions are spread across a multiplicity of services, coordination is required; in
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particular, joining up policy and practice with the technical support element is essential. In short,
research data management needs an owner.

The University needs to acquire central expertise in both digital curation and in long-term
management of large quantities of data. In particular, the use of Digital Object Identifiers should
be investigated.

The University should ratify a research data management policy which will underpin both the
expectations of funders and good practice in data management. Related to this is a need for
policies regarding data retention and release together with a means of implementing them, and a
requirement for suitable institutional licence(s) for released data.

Guidance regarding the production of research data management plans should be provided for
dissemination by the faculty Research Funding Development managers. In addition, data plan
templates need to be generated and regularly reviewed. These could be supplemented by
development of a version of the DCC’s RDMP online system customised for the University.

Support & training in RDM, based around good practice & planning, should be provided —
particularly to postgraduate students and RAs. This could use the project outputs as a basis
combined with a selection of the large volume of material that has been produced by the Jisc
Research Data Management Training programmeZS.

In order to move towards funder compliance, the functionality provided by the prototype research
data catalogue needs to be developed and enhanced by (at least) a search function and
automatic metadata harvesting. This could be done by developing the current prototype, by
developing the functions of the CKAN data portal, or by building it in to any redevelopment of the
University’s research information management systems.

Support for tools used to manage workflows and active data during the course of a project should
be provided. In particular, interfaces should be developed in order to facilitate transfer/deposit and
this in turn requires a strategy for systems integration. Good practice in security and storage could
be encouraged by the provision of an amount of storage to each research project.

A centrally managed data repository, or set of repositories, should be considered for research
data that needs to be retained locally after the conclusion of the project that generated it. Storage
vendors are only now waking up to this requirement and so development of a supported open
source solution such as CKAN seems to be the most likely scenario.

The University should seek alliances and opportunities for shared services — for example: use of
local and national Doctoral Training Centre network for delivery and coordination of RDM training
to early sta%e researchers; shared services for data curation within the N8 Research

Partnership 4,

As regards Jisc, we would recommend the following.

Funder data management plan requirements and updates should be provided as a national
service, including through data feeds/API provision for incorporation in local tools.

DCC DMPonline tool to provide maximal, on demand, customisation and editing of an institutional
template by the institution itself through access privileges.

Emerging RDM tools should be monitored and reviewed, with recommendation made to academic
community.

Facilitation of a community of practice around the provision of research data management
services; this would be particularly useful in areas such as CKAN development.

B http://www.jisc.ac.uk/whatwedo/programmes/di_researchmanagement/managingresearchdata/research-data-

24

management-training.aspx

http://www.n8research.org.uk/
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6 Implications for the future

This project has provided a view of the state of the art of RDM and signposted possible ways forward.
Its work should be of use to, for example, institutions which do not currently have a central data
repository or a data catalogue.

Technical development work started as part of the project will be continued - for example an
exploration of the scalability of CKAN to support research data curation and storage in a wider context
than the pilot study referred to here. What is required is the establishment of a community with a
common interest in this type of development.

It is currently not clear how the University intends to take RDM forward but most of the project outputs
are in draft / prototype / pilot form and so do not predicate the final form of any RDM service built upon
them. The support materials will be made available via the RDM web site (see Section 3.1) for the use
of Faculty Research Funding Development Managers, the Staff Development Unit and any other
interested parties.

7 References

See footnotes.
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8.2 Research Data Catalogue user testing
The back%gound to the proof-of-concept Research Data Catalogue (RDC) has previously been

described™".

Staff members from a specific institutional research theme were invited to use the system within a 4
week period, with sample research information data (projects, publications) from their own research
profile imported to the system. Testers were asked to link publications to the appropriate research
project (where possible) and identify where the research data was.

Representative quotes from testers:

| have had a go at using the Research Data Catalogue and on the whole it seems quite

straightforward to use.

I found the website easy to use, | did not encounter any problems.

1 did try and link it to the data sources with varying degrees of success and failure. | have a few

comments/feedback which may be useful.

Table 3. Themes and implications from comments received from user testers.

User feedback themes

Implications

Work was not funded through a grant

Representation of ‘unfunded’ projects/publications
within University system should be considered

Webpage needs a help section to explain what is
required for each field

System (both website and offline) documentation
should give further guidance and examples of good
practice in describing records

Function and definition of each ‘button’/feature

Documentation should explain better system functions
(i.e. 'filter', ‘metadata status’)

Publication data located in multiple locations

Practical guidance need on how to record publication
data sets. ‘Packaging’ of data sets and archiving in a
set location should be considered

Single data location record and other information
needs to be re-used for multiple publications

Common user responses should be selectable from a
template/common settings profile to save time

Efficient entry of the metadata

Use of quality metadata source to pre-populate records
should be considered (i.e. journal publication
keywords)

‘Auto-tagging’ metadata quality

System suggested ‘auto-tagging’ needs to be more
sophisticated

User reassurance on record entry completion

Usability to be improved by making save record feature
give more overt confirmation

Greater filtering of different publication types

More advanced filtering needed where possible from
underlying database records

User role delegation (i.e. Principal Investigator to Co-
investigator)

Role delegation functions from similar RIM systems
should be considered

Imported database records up to date

Needs to be investigated if specific to testing process
or reliant on external data feed provider/a reliant
system publication claim process

The RDC final specification is available from project outputs page®’.

26http://research.nCI.ac.uk/media/sites/researchwebsites/researchda‘camanagement/iridium Research%20Data%

20Catalogue%20Quick%20Start%20Guide April 2013 _V6_user-testing.pdf (accessed June 2013)

http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium_research data catalogue specification

07_6_2013 v1_PT.pdf (accessed June 2013)
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8.3 SWORD evaluation

The work carried out in relation to SWORD specification was essentially a completely open
investigation of the SWORD specification and its potential fit and ease of implementation for use with
research data management and related repositories and technologies.

In order to fully understand and assess the SWORD protocol you must first understand the
conglomerate of technologies that make up the spec. In essence SWORD is a “profile” of the ATOM
publishing protocol specification that also uses the Internationalised Resource Identifier (IRI)
specification and Basic Auth. Sword also has 2 variants, the original v1.3 and the later v2
specification, this investigation mainly focussed on version 2 but did not ignore for the older spec for
reasons of understanding the specifications evolution. In addition the SWORD website provided a lot
of useful introductory materials.

The majority of work, after assessing the various technologies, revolved around trying to understand
the example implementations and libraries written in the java programming language, this instance
was chosen fairly arbitrarily as a personal preference as one of the advantages of the sword profile is
its relative agnosticism to underlying technologies. The libraries come in two flavours, server and
client, i.e one allowing a repository to talk SWORD and the other talking SWORD to a repository,
respectively.

Getting first principles to work was surprisingly easy, but it quickly became clear that the ease of
implementation from thereon in was reliant on two things: 1) Your overall understanding of the
parameters passed and their usages in repositories and 2) if your chosen language has an element of
http file transfer that is easy, uncomplicated, well documented and correctly implemented. These two
points, it would seem, are the true dependencies to success in implementing SWORD interactions
and therefore it would seem wise to also invest time in becoming familiar with additional external
concepts such as Dublin core and the intricacies of file transfer for your specific choice of language.

Just as the client/server work was coming to the above two conclusions a blog post was contributed
back to the community as feedback of experiences so far
(http://iridiummrd.wordpress.com/2012/10/04/sword-v2-from-clueless-to-claymore/)

The overall impression gleaned from SWORD was a well thought through protocol that’s only main
lacking area is that of good, complete, examples of how to apply the technology best, but this is
probably indicative of any relatively immature protocol. It should be noted that the profile assumes you
are coming from a background familiar with repositories and related technologies, starting with
SWORD and working back into the repositories is quite an uphill challenge!

As a final recommendation, | have to wonder if either/or:

e The protocol could be abstracted a further level away from the atom publishing protocol and just
purely concentrate on how to standardise the packaging of depositing (over and above concepts
such as Dublin core) and let the implementer choose the transport medium (i.e. SOAP or REST),
this may also be more conducive to integrating authentication mechanisms other than basic auth.

* It might be worth considering a “lite/basic” version of SWORD that purely does a very common
type of deposit, for example unauthenticated deposit to a predefined place in a repository, even if
just for exemplary purposes.

Andrew Martin
June 13

8.4 CKAN API

The work in relation to the CKAN API was a similarly open ended investigation to the SWORD work
but since the realm of integrations and CKAN (as it turned out) seems even less mature then
SWORD, it ended a little more fruitfully with actual software contribution back to the community.

This package of work started with an assessment of what the APl was capable of (and by extension
what CKAN itself was capable of), the APl is split into several versions and programmatic
approaches. Versions 1 and 2 employ a REST-ish approach and the later version 3 adopts a style
closer to SOAP than REST, which may have HTTP verbs and JSON, but splits functionality up into
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URLs that do very specific things for specific objects. All versions, as you would expect, follow the
idea of passing objects for internal CKAN concepts such as users, groups, datasets etc...

Upon looking for clients to the API’s it was found that there is quite a reasonable spread of prewritten
clients in various languages, | concentrated most of my effort on looking at the PHP and Java
implementations; however, it became quickly obvious that the client code base had fallen somewhat
behind the server code base and the clients needed updating to the version 3 approach. Thankfully a
stub of a client already existed and from that | began to extend and reconfigure the code with the
intent of forming reusable patterns (i.e standardising a series of gets and sets to concepts and then
trying to incorporate “Object factories”) that could be easily ported and similarly update the PHP client.
This source was contributed to the community via github https://github.com/andmar8/CKAN-Java-
Client.

As an extension of this work, some very preliminary work was carried out to create a sakai tool to try
and test bed the client code. The sakai development environment, however, is not a small project to
figure out in itself, so | biased the majority of time on furthering the CKAN client.

Overall impressions of working with the CKAN API was it is refreshingly sane and given the pseudo-
REST approach is relatively simple to interact with, possibly mirroring the python-esque culture in the
CKAN background. This does have its downsides (or possibly a “community naivety”) though in that
there seems to be an overall approach of ignoring the difficulties of interacting with a potentially highly
dynamic API from very popular but lesser dynamic/non-prototypal languages.

In conclusion, from a developer’s perspective, CKAN is well documented and seems relatively stable,
but a (reportedly) fluid API structure could cause problems on going for integrators of strongly typed
and/or lesser dynamic languages (JAVA/C#/PHP), however my understanding of the “more fluid”
aspects of the API are geared more toward user extensions of the API, in which case you would hope
persons extending the API would be careful enough to document and write clients that support those
extensions. Initial attempts at community support was also slightly troubling as the time taken to
respond can be somewhat lengthy, but | think that is probably more a facet of the small size and
workloads of the development community than anything else.

Andrew Martin
June 13

8.5 DCC DMPonline (v3) tool evaluation

8.5.1 Background

The web-based DMPonline (v3)*® research data management (RDM) tool, developed by the Digital
Curation Centre (DCC), was progressively evaluated between November 2011 and June 2013 to
support the draft RDM policy and local good practice. It should be noted that the tool is in continual
development and an updated version of the tool (v4) is expect in August 2013.

DMPonline supports writing research data management plans (RDMP) for most RCUK funders and 2
major biomedical charitable funders, where template guidance is provided by the funder. Its use is
formally recommended by certain funders such as the MRC.

8.5.2 Findings summary

DMPonline is a mature and comparatively easy tool to use. It proved a useful in supporting data
management planning. Provision of available RCUK funders’ templates and, importantly, in context
further good practice information and DCC Checklist guidance was valuable. The templates seem up
to data with recent changes to the NERC plan requirements implemented promptly.

By the nature of an online system it can support the sharing/collaborative aspect of RDMP. The tool
allows export of users RDMPs in common file formats for offline use and further editing of data
management plans which is still preferable for many users. Moreover, some formatting of exported
plans will likely be required to work within funder page length limits and readability.

% https://dmponline.dcc.ac.uk/
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Development of a local institutional template (post-award) was required as the available RCUK
directed (or inferred) templates only account for approximately one third of research projects funded
at the institution (for example the EPSRC is a notable exception without a mandated template). An
institutional template was authored after reviewing other RCUK templates across research disciplines
for the most pertinent question themes with additions to support local institutional priorities (e.g.
identification of RDM resourcing, not duplicating existing workflows on ethics permissions, etc.).

Local experience of using the DMPonline tool features was written up as a local user manual®®.

8.5.3 DMPonline recommendations

We recommend that addressing of the follow issues will aid DMPonline widespread utility both locally
and nationally.

General recommendations

* Noting existing documentation updated during evaluation period (DMPonline Quick Guide®, User
Guide®') and older screencast®, a full step-wise user manual is preferred from experience locally
to give confidence that end users were aware of all system functionality and correct use.

* End users need advance notification of any changes to tool function, features and funder
templates to allow for local resource planning and dissemination. A user subscribers’ email list to
announce these changes is needed as a priority.

e Particularly for users familiar with using official funder website directly downloaded template
versions, reproduction within the DMPonline tool and exported plan template needs to be nearly
identical for user acceptance.

* When a plan is shared with other users, notifications and history/versioning of changes made by
different users should be stronger.

* Exportation of guidance notes, in context of template headings, from tool ‘information’ pop-up
windows would be useful in the exported template as this seems to be a common end user
preferred way of working.

* When completing a plan, you can see the progress bar, but the progress bar does not tell you
which sections need completing or which questions were not answered, thus you can easily get
lost. Therefore greater tracking of progression is needed.

* Specific usability enhancements such as section heading titles navigation, or ‘hover over’
information, in addition to section numbers for easier selection of sections, and clarifying the
Iockir;g/duplication workflows , etc. These will be proposed on DCC DMPonline Github feedback
page™.

Specific recommendations on implementing an institutional RDMP

* A greater level of tool administrator privileges for an institutional template moderator in DMPonline
are needed so institutions can edit, update and revise templates on demand themselves. This
immediacy in making changes is essential.

* A DMPonline API for integration of up to date template content within institutional local systems,
in collaboration with Funders, as a supported national service, is desirable.

e Creation/uploading of novel templates by the end user would be a desirable and popular feature.

* More direct access and channelling to the institutional specific template via use of a specific URL
or linked to login details is required.

29

http://research.ncl.ac.uk/media/sites/researchwebsites/iridium/iridium NCL DMPOnline guidance DRAFT v
6 JW LW.docx

3 https://dmponline.dcc.ac.uk/system/attachments/12/original/DMP_Online Quick Guide.pdf?1350652998

31 https://dmponline.dcc.ac.uk/system/attachments/14/original/DMP_Online_User Guide.pdf?1350652948

32 http://www.screenr.com/Syo

3 https://github.com/DigitalCurationCentre/DMPOnline/issues
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Streamlining of numerous information ‘i’ buttons from DCC Checklists, external and institutional
guidance in several places of the onscreen display, within a template section, can sometimes
become confusing.

Question ‘logic’ of linked, follow on questions, needs to be more robust to remove questions not
relevant based on previous responses

8.5.4 Wider institutional data management planning implications

The increasing requirement for data management plans and an anticipated strengthening of the
review process leads to some notable points for consideration.

Formally documenting ‘end-to-end’ RDMP is new to many researchers and support will be
needed.

Robust data management planning takes time, particular if the process had not been documented
previously. A standard RDMP for each research group, to be adapted for specific individual
research project proposals would be beneficial. Sharing of RDMPs, with their examples of good
practice, and local peer review would be beneficial.

Elements of RDMP such as resourcing costs need to be considered at the earliest stage possible.
Ethical considerations already appear as a ‘flagged’ question early in institutional research
information management pre-award online workflow processes (i.e. MyProjectsProposals). Key
elements of RDMP need to be similarity addressed.

Arguably the current iridium project draft RDMP template if followed likely leads to more robust
institutional RDM planning as it has strong focus on resourcing, collaboration and auditing —
exceeding that required in some RCUK provided templates.

Estimating the RDMP needs based on number of grant applications and successfully awarded
projects, across various Funders and Faculties, will aid institutional resource planning.

Information contained within RDMP plans has the potential to be used for better future institutional
infrastructure and resource planning if it can be collated and analysed.
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