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Executive Summary

In the 10th anniversary year of the Open Archiving Initiative it is necessary to elevate research data to

be a first -class citizen in the world of open scholarly communication. Such a profound goal requires

far more than technica | capability, but encompasses significant change for all stakeholders. Data

curation and data management is often seen as an additional task for researchers. Itis, however, a
critical part of research best practice. In this project we are attempting to ma ke it a seamless part of a
researchers' daily workflow across a wide range of disciplines as a cornerstone of research practice.

This report describes the initial findings from the Institutional Data Management Blueprint (IDMB)
project, which aims to crea te a practical and attainable institutional framework for managing research
data throughout its lifecycle that facilitates ambitious national and international e -research practice.
The objective is to produce a framework for managing research data across t he whole lifecycle that
encompasses a whole institution (exemplified by the University of Southampton) and based on an

analysis of current data management requirements for a representative group of disciplines with a

range of different data.

This report co vers the data management audit, kick  -off workshop, and data management framework
development within the project.

The project website is  at www.southamptondata.org

Key Findings

Notable conclusions so far inclu  de:

1 There is a need from researchers to share data, both locally and globally;

1 Data management is carried out on anad  -hoc basis in many cases;

1 Researchers 8demand for storage is significant, and outstripping supply;

1 Researchers resort to their own best  efforts in many cases, to overcome lack of central
support;

1 Backup practices are not consistent, with users wanting better support for this;

1 Researchers want to keep their data for a long time;

9 Data curation and preservation is poorly supported;

1 Schools re search practice is embedded and unified;

1 Schools data management capabilities vary widely.

In terms of gap analysis, the following major conclusions can be inferred:

1 Policy and governance is robust, but is not communicated to researchers in the most
accessible way;

1 Services and infrastructure are in place, but lack capacity and coherence;

1 There is a lack of training and guidance on data management.

It is apparent that there is no coherent data management approach, with the current business
model not being scalable, nor sustainable, to meet the current and future demand required to
support the university’s strategic goals to deliver research excellence.
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A three -layer metadata strategy based on Dublin Core has been proposed to provide a unified
approach to improving data management across all disciplines.

Three pilot implementations around archaeology, the Southampton N anofabrication Centre , and
meta -search across federated repositories, have been described and development work is starting on
these.

Itis clear that the current data management situation at the University of Southampton is analogous

to the HPC landscape at Southampton a decade ago. The institution successfully moved to a more

coordinated HPC framework since then that provides world -leading c apability to researchers through

a sustainable business model. A similar step change in data management capability is required in

order to support researchers to achieve the Universit):
decade.

Recommendations

The d ata management audit and gap analysis indicates where improvements can be made in the

short, medium and long -term to improve data management practices and capabilities at the

University. The following  preliminary recommendations are put forward for short (one year ), medium
(one to three years ), long ( more than three years ) term action. The exact timing of implementation of
recommendations is subject to further prioritization by the institution.

Short-term (one year)

Crucial to supporting researchers is th e consolidation of data management into a coherent framework
that is easy to understand, use, and has a sustainable business model behind it. A number of major
recommendations are put forward here for the short -term:

1 Create an institutional data repository
1 Develop a scalable business model
1 One-stop shop for data management advice and guidance

Medium -term (one to three years)
The medium term (1 -3 years) presents opportunities to enhance research capability and profile:

Comprehensive and affordable backup service for all
Open research data mandate, and supporting infrastructure
Research data lifecycle management

Embedding data management training and support

= =4 4 =4

Long-term (more than three years)

Long -term aspirations can provide significant benefits realisa tion across the whole University, and a
stable foundation for the future:

1 Provide coherent data management support across all disciplines
1 Embed exemplary data management practice across the institution
1 Agile business plan for continual improvement

Institutional Data Management Blueprint 0 page 4
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Nomenclature

AIDA Assessing Institutional Data Assets

ECS School of Electronics and Computer Science
HPC High Performance Computing

IDMB Institutional Data Management  Blueprint Project
iSolutions Central IT organisation

JISC Joint Information Systems Committee

NAS Network attached storage

SES School of Engineering Sciences
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SUSSED University web portal

UoS University of Southampton

VPN Virtual Private Network
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1 Introduction

In the run-up to the 10" anniversary of the Open Archiving Initiative it is necessary to elevate research
data to be a first -class citizen in the world of ~ open scholarly communication. Sucha  profound goal
requires far more than technical capability, but encompasses significant change for all stakeholders.

The aim of the Institutional Data Management Blueprint (IDMB) project is to create a practical and
attainable institutional framework for managing r esearch data that facilitates ambitious national and
international e -research practice. The objective is to produce a framework for managing research data
that encompasses a whole institution (exemplified by the University of Southampton) and based on

an analysis of current data management requirements for a representative group of disciplines with a

range of different data. Building on the developed policy and service -oriented computing framework,
the project will scope and evaluate a pilot implementation plan for an institution  -wide data model,
which can be integrated into existing research workflows and extend the potential of existing data

storage systems, including those linked to discipline and national shared service initiatives.

The project build s upon a decade of previous open access repository initiatives at Southampton to

create a coherent set of next actions for an institutional, cross -discipline 10 -year roadmap, which will

be flexible in accommodating future moves to shared services, and provide a seamless transition of

data management to knowledge transfer, from the individual to the community and from the desktop

to institutional, national and international repositories (Figure 1). The outcomes from this project,

which will draw together techni  cal, organisational and professional expertise from across the
institution, wild.l be widely disseminated within the s¢
Plan How-T o @hrough this project the University of Southampton will continue its work at the

forefront of the Open Access movement and leverage its innovation and experience in this area to the

benefit of the UK and global academic community.

Institutional Data Management: Curation & Transformation

Journals Trust & Research-led
Blogs Evaluation Learning &
Forums Services Teaching

blogsbChemTools

>
E
=
=)
=
=
o
(e}

COLLAB!)RATION
KNOWLEDGE

Workflow & y Access &
Analysis Preservation

Services Repository

INSTIT!JTION
INFORMATION

[ experiment

SEAMLESS INGEST TOOLS ™

R4
Experimen Observation & Calculation &

INDIVI{)UAL
DATA

Measurement Survey Simulation

INSTITUTION

Figure 1. Institutional Data Management and Transformation

Since the Budap est Declaration in 2001 *, the Open Access movement has seen scientific knowledge
become more available, with the community starting to experience the benefits of this , in terms of
better awareness and enhanced citations. In order to fully realise the benef its of open access, the
next step is to make the data upon which this knowledge is based, and the processes and analyses by

! http://www.soros.org/openaccess
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which it is attained , more freely available and easy to access.  The successful management, curation
and preservation of UK research  data has been increasingly recognised as a significant issue for the
national research infrastructure since the appearance of the government report 0Science and
Innovation Investment Framework 2004 -2 0 1 4, évhich in turn has led to a series of studies and

reports designed to help define the research data landscape 2. There has been a great deal of work
contributed to defining and scoping aspects of the research data lifecycle , a number of which have
sought to engage directly with researcher s, which is recognised as increasingly important ~ *. Defining
the responsibilities for managing data from inception to preservation is now clearly recognised as a

complex process shared between individual researchers and research groups, institutions, funders

and natio nal agencies. This is driven by many agendas, including groups of users, different funding
agencies and programmes, politics, and technology trendsetters. A constant factor is the institution -
a centre for cohesion, curation and cooperation - which is res ponsible for its own research data at
some, or maybe all, of its lifetime, within a fragmented and volatile world. In order to acknowledge
and manage these responsibilities, institutions require an overall framework within which to plan and

develop their d ata management strategy. Many of the landscape studies so far have been highly

detailed analytical descriptors of theoretical models, with some testing of assumptions, which

institutions can find difficult to implement, and which can be too complex to win engagement from
researchers. The management of data requires a multifunctional team approach which can bring

together the knowledge and expertise of both researchers and professionals within an institutional

policy and technical framework. Southampton has a proven track record in creating a team approach

to managing research outputs evidenced from the extensive work with repositories in institutions and
disciplines over the past decade, as shown in Figure 2 (taken from http://bit.ly/25Cght ).

Repository Timeline for University of Southampton

- BOAI + Berlin3 + IR- RAE2008
— JISCCLARE T JISCMDC
= Full OA mandate
= ECS OA mandate
T IR RAE mandate
= EPrints announced = JISCmyExperiment
T SconIR T Etheses mandate
T JISCEdSpace
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
= OR2008
< Cogprints < ROAR < EPSRCNRMN
SSSRI repository (planned)
= NERCSERPENT
= JISCKULTUR
~ ECS EPrints ~ ECrystals = Masters thesis repository

= EPrints Services

Nanofabrication Centre
(planned)

= EPSRCCAHO

Figure 2: Repository Initiatives at Southampton. http://bit.ly/25Cght

This project focuses on developing a long -term solution, fully detailed and costed, for a single
institution by leveraging open standards and service -oriented approaches. The work will involve
developing policy, distilling best practice from an institutional viewpoint, deploying a pilot data

management framework, and dissemination within and outside the University of Southampton. One

of the principal aims of the project is to provide a framework which is deliverable in terms both of

cost and practical application, and which is the result of working directly with researchers to avoid

over -complex and potentially time consuming processes. An e nterprise architecture will be developed
based on a service -oriented approach that encompasses existing services, and is extensible as new

2HMSO 2004
% most notably the feasibility study for a distributed data service, the UKRDS, see http://www.akots.a
* http://www.jisc.ac.uk/whatwedo/programmes/digitalrepositories2007/dataauditframework.aspx
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services become available; in line with the JISC e  -Framework. This is based on the extensive
experience of the Southa mpton project team, through a number of data management and related

initiatives, funded from a variety of sources. ®* Recommendations from the DISC -UK DataShare project °
highlights this level of detail as the next step 00We propose that teffoitacrossandl abor
among institutions can be a model for future development as we move from discussion to full

i mpl ementation of policies and practices relateBy to b
going through the detailed planning process fo r one HEI we will provide a level of insight and

experience that is currently not widely available within the sector for others to benefit from. We will

use an O6open sourced approach to strategy development

this p roject.

Expected outcomes from the project include:

1 Pathfind er for an institutional data management strategy for the next decade ;

1 Data management institutional blueprint based on an analysis of data management

requirements and current best practice;

Service-oriented, extensible enterprise architecture model for data management;
10 -year business model roadmap;

Best practice gap analysis report;

Pilot implementation for infrastructure, human and technological;

Workshops, training, website and reports fo r dissemination of best practice.

E ]

In achieving these outcomes, the project aims to add value to individuals, the institution and the

research community, in the following ways:

1 Coherent data management strategy for a single institution;
i Change management s trategy for open access of data

1 Development of cross -professional skills base for managing research data, including graduate

student training;

1 Preservation and curation of research data at an institutional level;
1 Advocacy and best practice guidance for re  search workflows and data across disciplines;
1 Cost-benefit analysis of implementing the framework;
1 Detailed business model blueprint for others, to accelerate early adoption.
For this project we take a holistic view, so our definition of data is very broa d. It includes not only
experimental, observational and derived research data, but also that required to produce,
demonstrate and record provenance. Hence we include computer code and lab oratory /field notes in
our remit. This is to ensure that our institut i onal approach encompasses all o

requirements, which can then be narrowed as required.

5e.g. eCrystals Federation, DataShare, myExperitBRC SERPENT, Kultur, and Materials Data Centre amongst others.
*DNBSys | o3 al OR2Yy I fRE] A ¥WI W2ARISESu®l HDK N HO (i BUKDfabdielJ2 & A G2 NKA S
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1.1 Report Structure

This report covers the initial  findings from the Institutional Data Management Blueprint (IDMB)
project. The following sections are included:

2. Data management audit. An audit has been carried out to find out how users manage their
data, and how the University supports them. This is the results of an online questionnaire and
interviews with 50 researchers. The AIDA (Assessing Institution  al Digital Assets) toolkit has
been used to benchmark current capability at the departmental/school and institutional level.

3. Kick-off workshop. A report on the kick -off workshop held on 24 March 2010, with over 40
attendees, describes the quick wins, long term dreams, and current issues  described by the
participants.

4. Data Management Framework. This section describes the current and proposed future
direction, for an integrated data management framework for the University of Southampton. It
includes: policy, governance and legal issues; services and infrastructure; gap analysis, and;
metadata strategy.

5. Pilot implementations. A brief description of the three pilot studies that are being carried out
in archaeology, the Nanofabrication Centre , and for a reposito ry meta -search prototype.

The report concludes with a set of recommendations for the institution based on our initial findings
Appendices are included with the questionnaire, interview questions, AIDA survey, and funders o]
policies.

Institutional Data Management Blueprint 0 page 13
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2 Data Management Audit
2.1 Methodology

A key part of the IDMB project is to engage with users to ascertain current data management practice,
support and constraints. In order to do this we have extend ed the data management audit carried out
for the Southampton School of Social Scie  nces as part of the DataShare project ’. This was carried out
alongside face -to-face workshops with the research community, as described in Section 3.

The audit inv olved a four -pronged approach to gather quantitative and qualitative data at the
individual, School and University levels

1 Online questionnaire. This was used to provide guantitative information across a spectrum of
areas including current practice, policy , and governance. These were targeted at individuals in
the Schools of Electronics & Computer Science, Engineering Sciences and Humanities.

1 Interviews. Follow -up interviews with willing questionnaire responden ts were used to obtain
more details from indivi  duals to provide more qualitative data. This allowed us to drill  -down
into specific area that participants were particularly interested/concerned with.

1 AIDA (Assessing Institutional Data Assets) tool8. The AIDA self -assessment tool is
designed to provide benchmarking data on the level of data management capability available.
Here it has been applied at the School and University levels.

1 Crowdsourcing. In order to obtain additional feedback and experimental crowd -sourcing
approach has been piloted. Thisisu  sing the project website (  www.southamptondata.org ) and
uses an ideas box approach.

In this section we describe the results from the questionnaire, interviews and AIDA benchmarking.

Key findings are brought  together in section 2.3. These findings are used to guide the data

management framework described in section 4, the pilot implementations described in section 5, and
produce initial recommendations in section 6.1.

7 Gibbs, H., (2009), Southampton Data Survey: Our Experience and Lessons Learned, DISC-UK DataShare project

8 http://aida.jiscinvolve.org/wp/
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2.2 Results

2.2.1 Questionnaires

In order to obtain quantitative data around research data management, an online questionnaire was
devised based on the approach used in the previous DataShare project. The project team refined the
guestionnaire to provide a balance of level of detail, completion time, and categorisation of results in

the most usable format. The questionnaire comprises 30 questions and takes 15 or more minutes to
complete.

The qu estionnaire was split into three sections: About You; About your data; Final comments. The full
guestionnaire is shown in Appendix I. While most of the questions were quantitative, additional text
boxes for qualitative information were included where appro priate °.

The survey and interviews required ethics clearance before they could be launched, and they have

been successfully completed by participants in the Schools of Humanities , Electronics & Computer
Science (ECS) and Engineering Sciences (SES). Followi ng the kick -off workshop (see section  3), senior
stakeholders agreed that the questionnaire should be rolled out across the whole University o}
comprising 23 Academic Schools. The final project report will include updated quantitati ve data and
analysis for this more comprehensive survey .

Due to the ethics clearance, individual invitations were sent out to potential respondents to the
guestionnaire website ( http://www.isurvey.soton.a.uk/663 and the URL was advertised on the project
website.

In total 114 researchers completed the questionnaire, of a total of 282 attempting it. This indicates a
40% completion rate, with the majority who did so achieving this in less than 15 minutes. T he
guestionnaire may be streamlined for the university -wide rollout in an attempt to increase the
completion rate. The breakdown of respondents by Academic School and research role is shown in
Table 1.

Note that the answers to the questionnaire were from individuals, and the statements they make
based on their own knowledge. Therefore some answers may not reflect the true situation, only the

responsvewt 6

® Where there is a mix of qualitative/quantitative data in a singl e question (e.g. O6other please speci
with an *.
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Electronics and | Engineering | Humanities Total
Computer Sciences (Archaeology
Science only)

21 9 11 41

Academic or

equivalent (e.g.

HEFCE-

funded)

Research 6 10 3 19
Fellow (e.g.

Project-

funded)

Student

Table 1. Survey respondents, broken down by school and role (Q1.2 and Q1.3)

2.2.1.1About You

This section describes the responses for each question, including additional qualitative data where
appropriate.

Q1.3 Research Role*

Research Student

— Other

Research Support (e.0. Technician) \

Research Fellow {e.g. Project-funded)

Academic or equivalent (e.g. HEFCE- funded)

Figure 3. Please describe your research role.

A handful of respondents identified other research roles:
- Publicity coordinator (ECS)

- Research Engineer on KTP [Knowledge Transfer Partnership] Project (SES)
- Administra tion; Experimental Officer (Archaeology)
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Computational medelling—

Nano Science

Matarials
Chemistry

UNIVERSITY OF

Southampton

————— Cther

Archaealogy

Figure 4. What is your area of research?

A wider range of researchers in ECS and SES were surveyed than originally considered when drafting

the surveyfor et hi c al

Table 2.

approval
Respondents described their research, which is dive

Thus a |l arge number

i dent i fi ¢

rse and difficult to categorise, as indicated in

Electronics and Computer Science Engineering Sciences

Communications (x 4)

Web science / Semantic Web (x2)

Power Engineering

Computer Vision (x2)

Medical Biological (x4)

Human -Computer Interaction / Accessibility
(x3)

Networks / Grid (x2)

Hydrodynamics / Fluid mechanics

Image and sensor archives

Industrial Information management
e-learning (x2)

Nano science, experimental engineering,
Preservation and access to digital  audio -
visual content

Software Engineering

Aerodynamics

computational modelling experimentation in
marine field

Deployable structures

Electrochemical Engineering

Experimental

Fluid Mechanics

MEMS Ultrasonics Microfluidics

Space Structures

Table 2. Questionnaire respondent research areas
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2.2.1.2About your data

Q2.1 Ownership of research data*

Funding body

— Don't know

Institution

"
School >

Project Team

~—— Other

Yourself

Figure 5. Who do you believe owns your research data?

The responses for this question, which could be multiple, show that 29% identify themselves a S
owning their data. This  compares with 25% for School/University (combined) and only 6% for the
funding body. 14% of respondents did not know who owned their research data.

A number of specific funding bodies were identified as owning data : PASCAL Network, Airbus France,
Rolls Royce, Defence Science and Technology Laboratory and the BBC.

There were a number of comments indicating the ownership of their data varied depending on project
agreements and could be shared between multiple bodies. A comment about archaeological objects
indicated that they are the property of the owner until an agreement is reached for deposit in a

museum

Q2.3 Data types*

nple to gene sequences, chemical structures or literary texts) ———————

——Derived (resulting from processing or combining

netadata than the computational data arising from the model) —

Observational {of specific phenomena at a specific time or lo

it may in practice prove difficult or not cost-effective to do so) ——————

Figure 6. Characteristics of the data - please tick all that apply
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The responses to this question are split relatively evenly between observational (20%), experimental
(23%), computer code (22%) and derived data (20%). This is perhaps expected as there is typically a
data pipeline going from experimental/observed/simulation data to derived data.

The split by Sch ool indicates that ECS and SES respondents held  relatively more computer code (75%
and 86% respectively) than in the Humanities (13%)

&

MS Word or equivalent word processing software —

Digital audio files
Digital video files

— Fieldwork data

«— Laboratory notes

Excel sheets or equivalent spreadsheet software

—— Video tapes
- Audio tapes
——Slides - physi

— Diata automatically generated from or by computer programs

Websites
Data collected from sensors or instruments (including questic
Images scans photos or X-rays
Computer software source code

Figure 7. Data types - please tick all that apply

The spread of different data types is wide, indicating that it is difficult to focus on any one type.
Interestingly, 28% is office productivity file formats (e.g. Microsoft Word, Excel and PowerPoint, or
equivalent). Also, media formats account for 21% - e.g. images, audio, and video .

Respondents f rom Archaeology identified a number of additional data types - Physical objects (lab
samples, artefacts), site drawings, ArcGIS files, bibliographic data, lllustrations based on data, current
ethnographic data and 3D motion capture. ECS identified medical trial data, Mathematica
[computational/modelling software]; Organisational data; calculations; rules & scoring systems;

interviews and case studies.

(Some of these were identified under responses to 2.3 Characteristics of the data.)

Q2.4 Hardware/Software compatibility issues

Figure 8. Do you currently have any data which is no longer compatible with existing software
or on hardware media that are not now widely readable?
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Only 13% of respondents to this question highlighted compatibility problems with their data.

Of these, d ata on floppy disks and zip disks were commonly identified. Other issues included
Betacam Video tapes of interviews, paper -based data (ECS), audio cassette tape, 1930s -1950s glass
lantern slides, 1950s lar ge plate negatives, files in older versions of AutoCAD/Geoplot (Archaeology).

Q2.5 Experiences of reusing data from previous projects

Yes

Figure 9. Have you ever re-used your own data from previous projects?

66% of respondents said they did re  -use their own data from previous projects. A mixture of
comments indicating this was easy, difficult or varied; with a majority (60 -70%) in each school
indicating reusing their own data was relatively easy.

In Archaeolog y there were three comments about difficulties in using old data with modern software,
and also concerns about loss of data and accessibility to others. Also one respondent mentioned
visiting museums to refresh his memory of objects (with varying success i n locating them).

In SES difficulties in using electronic data over 10 years old and time needed to process data were
identified. In ECS need for format conversion and the importance of reusing code was identified
(including the use of versioning software e.g. OForgeo).

Q2.5 Have you ever used data from external sources?

Yeg

Figure 10. Have you ever used data from external sources?

59% of respondents said that they had used data from external sources.
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Q2.6 Experiences of using external data

This qualitative follow -up t o question 2.5 elicited interesting
using external data varied widely, from being seamless, to being extremely difficult and potentially
expensive.

Both ECS and Archaeology had signi ficant usage of free data, and issues of cost and licensing
inhibiting use of other data. More specific issues included licensing for software associated with
specific instruments and for reproduction rights.

Archaeology also identified issues with format of the data, lack of standards in 3D data, time
consuming process (and organisations slow to respond to requests for data) and good
documentary/manuscript data available from Record Offices.

ECS mentioned use of open source software, difficulties in getti ng hold of/using and lack of support
from data providers.

In SES less had used free data (availability was a problem), more had to contact the author, and
sometimes to ask them questions to be able to use it.

Q2.7 Who is responsible for managing your data*

Research groups

Research Assistant

+— Nobody
——NMNational data centre or data archive — give details

—Other = give details

‘— Project manager

You

Figure 11. Who is responsible for managing your data? - please tick all that apply

There was general consensus that the individual researcher was responsible for data management o}
63%. Two national data centres were named (PASCAL NoE, Archaeology Data Service). ECS and SES

also identified research students and sometime researchers from another school as being

responsible.
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Q2.8 Where do you store your current data*
—————— 'MWy documents’ on iSolutions PC
External Hard Disk —— iSolutions provided file server
«—— Extemnal/commercialiweb data storage facility - give details
—Other provided file server e.g. by Schoaol/unit - please specify

SE/Flasl ive/Mamory stick
USE/Flash Drive/Mamary k —Othar - give datails

Paper/file records

Co/oVD

Local computer
Figure 12. Where do you store your current data? - please tick all that apply

A wide array of data storage locations were highlighted in this question. 24% use their local

computer, with 38% using CD/DVD, USB flash drive or an external hard disk. 23% of respondents used
a file server, either at the University or off -site.

People in ECS use a number of external/commercial storage facilities including SourceForge, Google
code, Google Documents, Zotero filestore and a website provided by sponso red company. Also

mentioned included a remote collaborative environment server hosted by the Open University and
private clouds.

There were many respondents from ECS who used file servers provided by their school. In addition
they mentioned: Forge SVN serv er (using the Git interface), a compute server which runs both
relational and RDF -based data stores, IT Innovation file servers, PASCAL Forge/EPrints/Data
Repository/Video Lectures, servers bought for the project and those run by students in their group.

SES use external facilities including HECToR, National Grid Service, network drives of industrial

partners and some crucial codes on Amazon's S 3 service. School provided facilities included SES

Research Folder, 0Gui ded s Hrarbg dSoldions)v RIfl, MShometsénier2éB, Cl u st «
SESNETs1 file server and CT data h eld locally on servers b ought on research grants.  Some used their

home PCs for backup.

Archaeology mentioned using Flickr, Integrated Archaeological Database (YAT hosted). A number of
school -provided shared areas were mentioned, but appear to all refer to Resource (centrally provided

by iSolutions). Note a recent audit of archaeology filestores indicates that the situation is more

complex.
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Q2.9 How much electronic data do you currently retain? - please tick all that apply

500 GB - 1 Terabyte (T 1000 GB)

1 TB or more

100 - 500 GB

— Don't know

N/A Paperfilm based data

Up to 2 Gigabytes (GB) (up to one writeable DVD full)

2-20GB

Figure 13. How much electronic data do you currently retain? - please tick all that apply -
Current project

This question was split to try and ascertain data requirements for typic al projects, and over the career
of a researcher. We present detailed and aggregated resultsin  Table 3 and Table 4 respectively.

It is interesting to note that for a typical project the breakdown by School indicates that in Humanities
57 % of respondents held up to 100GB, with only 6.6% holding more than 1 00GB. Also, 30% of
respondents in Humanities did not know how much data they held.

Table 3. Data stored per project, including aggregated results

13%

22%

19%

53%

16%

6%

9%

= 31%
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500 GB - 1 Terabyta (TB 1000 GB)

Don't know

100 - 500 GB

2-20GB

20 -100 GB

N/A Paper/film based data
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Up to 2 Gigabytes (GB) (up to one writeabla DVD full)

Figure 14. How much electronic data do you currently retain? - please tick all that apply - In

total.

Perhaps surprisingly in the aggregated total storage for researchers, the average up to 100GB is 39%,
similar to that for a typical project. More expected is that a larger fraction (47%) describes their total

storage as abov e 100GB, with 21% above 1TB.

Here SES respondents showed a much higher percentage with over 100GB of storage requirement -

61%.

Table 4. Data stored in total per researcher, including aggregated results

Institutional Data Management Blueprint

6%

12%

21%

24%

2%

21%

39%

47%
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Q2.10 How long do you keep your data?

The working practices of researchers, in terms of their curation and preservation behaviour, were
guestioned here. The most significant result is that 42% of respondents state that they keep their

data forever. This question does not include correlated dat a on where this data is kept, but read in
line with Q2.8, it can be assumed that a significant number of users do this locally (local PC, CD/DVD,
external hard drives, USB flash drives).

It shows that researchers value their research data, and therefore pr efer to keep it well beyond the
end of a typical project (assuming most projects last less than 10 years).

Forever—— ~— Don't know

‘Unm the end of a project/body of work/when results are publi
Up to a year after the end of the work

1-5years

50 years or more but with a defined lifetime —

25 - 50 years
10 - 25 years

5- 10 years

Figure 15. How long do you keep your data?

Table 5. Longevity of data storage

1%

17%

9%

27%

5%

1%

6%

42%

= 53 %
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Q2.11 Do you keep data for compliance reasons?

Figure 16. Do you keep data for compliance reasons?

Only 11% of respondents stated that they had to maintain data for compliance reasons.

A supplementary question was asked to ascertain how long data was held for compliance reasons.

The most common length  for keeping data to maintain compliance was 5 years; also other periods

were given included 15 years, until the project is over , and forever. Also recycling data for other

projects leading to incremen t al use and keeping data to 6écover our

Q2.12 Have you ever experienced storage problems due to the size of the files?

Figure 17. Have you ever experienced storage problems due to the size of the files?

The majority (61%) of users said that they had experienced st orage constraints at some point, with
users in SES being particularly affected (72%), compared with ECS (57%) and Humanities (56%).

Institutional Data Management Blueprint 0 page 26



UNIVERSITY OF

Southampton

Q2.12a Method to overcome storage issues®

aved to portable media e.g. memory stick/USB/flashdrive/CD

— Qther

Purchased an external hard drive

Requested additional storage space from iSolutions

Figure 18. How did you overcome these storage issues? (please tick all that apply)

In order to overcome storage constraints 81% sought a local solution (external hard drive, CD, USB
flash drive) to overcome this.

A significant number of responden  tsin SES (33%) and Humanities (61%) requested additional central
storage from iSolutions.

ECS respondents often identified requesting additional space on ECS servers and improving capacity
of existing servers. Also using external storage and removing olde st data were mentioned.

For SES there were comments identifying deleting/compressing files, an extra internal hard drive and
storing data at home.

In Archaeology, school specific storage space and storing on earlier departmental computers were
mentioned.

Q2.13 How frequently do you backup your data?

After every update

At least monthly —————y

— Automatically via iSolutions nightly backup (retained for thrae
7 ‘I do not back up my data

Mo fixed schedule - when | remamber

At least quarterly

At least annually
At the end of a project/body of work

Figure 19. How frequently do you backup your data?
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Backup behaviour shown in  Table 6 shows that almost half (47%) of respondents had a regular
backup routine, with 7% used the University central backup system via iSolutions

Only a very small fraction (2%) did not say they p erformed backups, who were all in ECS. Almost a
third (32%) said that they did perform backups, but not according to a regular schedule.

Table 6. Backup frequency

16%
8%
2%
21%
5%
= 52%
1%
1%
32%

3%
= 37%

Q2.14 Where do you back up your data*

This question permitted multiple responses. Over two thirds (68 %) used a local solution to store a
backup of their research data.

ECS mentioned using Google, public/private clouds, duplicate file servers, source code backed via ECS
subversion repository, IT Innovation internal file servers (NAS and SAN based systems).

SES mentioned using local Microsoft Home Server, company backup system, emailing to themselves
(web email account), home PC and Amazon S3 clo  ud storage. Archaeology mentioned using
Integrated Archaeological Database, Windows Live Skydrive and external par t nsemwes dystems.

Institutional Data Management Blueprint 0 page 28



UNIVERSITY OF
Southampton

School/unit ~ provided file server

My own tape backup system
‘My documents’ on iSolutions PC

To iSolutions provided file server
External hard disk >
»— To iSolutions backup system

*—To externalicommercialiweb data storage facility - give detail

— Other - give details

‘Papcr»‘file records via photocopy of similar

USB/Flash Drive/Memory stick

Another computer

9

Figure 20. Where do you back up your data? - please tick all that apply

CD/DVD

Table 7. Backup location

21%

9%

14%

23%

1%

68 %

11%

5%

5%

3%

24%

4%

6%

10%
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Q2.15 Depositing data with other services, such as the UK Data Archive

Only 10% of respondents said that they deposited data with other services. These were all in

Archaeology, using Archaeology Data Service (ADS), except one ECS respondent who identified using
the TPTP (Thousands of Problems for Theorem Provers) Library.

Figure 21. Do you deposit your data with other services, such as the UK Data Archive?

Q2.16 Keeping track of where data is stored, and what it relates to*

Other - please give details

In a remote database (e.g. iSolutions national archive) —

In a local database (e.g. research group)—

In a paper logbook

Figure 22. How do you keep track of where your data is stored, and what it relates to? - please
tick all that apply

A third of respondents used a paper logbook for keeping track of their research data. Just over
another third used either a spreadsheet (13%) ) or electronic logbook (23%) to perform this task. Only
1% used either a local or remote database for this.

45% of researchers responded with ~ Other . The most common other solutions identified were a mental
record and through file/folder naming, with the fo llowing also mentioned
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Giving each project a unique code, paper/computer files cross reference these

Coloured pdf

(Student) paper note books

Electronic written reports

Keeping track of location of paper data sheets by emailing to themselves

Using specific programs / services (SPSS, National Grid Service Oracle Service, ArcGIS metadata
file, PASCAL NoE)

=A =4 =4 -4 A -4

There were also many comments saying their files were not well organised.

Q2.17 Allowing others access to your data - during the lifetime of a project

Figure 23. During the lifetime of a project, do you allow others access to data on which you are
working?

Three -quarters of respondents did say that they allowed access to their data to other people during a
project. The most common answer was colleagues (sometimes including students), collaborators and
industrial partners. A few from all three disciplines share data to those that request it. A few in ECS

host public datasets, and one in Archaeology uses the GENIE data management archive. One in SES
uses their own data as teaching aids.

For those who answered No, reasons for this were solicited. The most common (67 %) was that sharing
was not required. Confidentiality or data protection issues were significant (42%), wit h some license
agreements expressly prohibiting sharing of data (17%). A sixth of respondents also stated that that

the data was not fully documented.

Other issues with sharing this data identified were - data is available as required by local research
team; not wishing to give access to data they had paid for and no -one had asked for it.
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Q2.18 Allowing others access to your data - after a project has ended

Figure 24. Do you allow others to access your data once the project is finished?

Other - give details
ata is no longer is a format that iz widely readable/accessible ———

The data is not fully documentad

Licence agreements prohibiting sharing

Confidentiality or data protection issues

Figure 25. If no, what access issues are of concern to you? Please tick all that apply

Again, just over three quarters of respondents (78%) shared their data after the end of a project.
Confidentiality and data prote  ction was again highlighted as a significant reason for not sharing
(45%), along with license agreement prohibiting sharing (25%).

Similar to Q2.17 colleagues, collaborators and partners were common answers. More willingness to
share data to external users , mostly on request (where possible) 0 about a third in Archaeology, a
fifth in ECS, but only one respondent in SES.

Other issues identified were mostly sharing not being required or no -one had asked. As in 2.17 one
respondent was unwilling to share data they had paid for. One person in Archaeology indicated data
was available via publications, and objects in a local museum.
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Q2.19 Details of data management plans requested by funder(s)

Figure 26. Have you ever been asked by a funder to produce a Data Management Plan?

Only 13% of respondents said that they had been required to submit a data management plan to their

funders. This is probably biased due to the sample population 0 EPSRC does not require data
management plans at p resent, while other Research Councils do (see Section 4.1). Archaeology
commonly identified AHRC as requiring this, and also mentioned the British Academy and MEPF/ALSF
(Marine Environment Protection Fund). SES mentioned RIfl (Research Institute for Industry - industrial
consultancy unit in the school). ECS mentioned NERC and the DTC (Doctoral Training Centre).

Q2.20 Details of School policies

Don’t know —

Figure 27. Are there any data preservation policies in place within your School e.g. data
preservation policy, record management policy or data disposal policy?

It is clear from this question that most researchers are unaware of the existence of School data
preservation policies (91%). SES mentioned the RIfl file storage policy, and the importance of storing
data on a research group server to preserve IP. In ECS a data disposal policy, and informal policies in
IT Innovation (e.g. two copies, two technologies, two locations) were mentioned , in addition to the
Data Protection Act.
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Q2.21 Would you find it useful to have university wide guidelines to manage and maintain your
research data?

Figure 28. Would you find it useful to have university wide guidelines to manage and maintain
your research data?

The majority of respondents (64%) agreed that university -wide guidelines for managing resear  ch data
would be useful.
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Q2.22 The biggest problem with regard to managing and storing your data

This open -ended question was aimed at finding out the most important problems facing researchers.
Commonly identified issues were:

1 Problems in backup due to
o lack of space
o time consuming (i.e. not automated)
1 Organising data
o finding and keeping track of their data (including knowing how an image/spectra/etc. was
obtained),
0 issues with version control especially for code.
1 Lack of space on fileservers (mostly  an issue for SES/Archaeology),
o problems caused by large files (storage, processing). Hadoop cluster + hdfs storage was
identified as a solution for the latter by one person.

ECS also identified the need for better guidance for good practice and issues with re mote access, not
all data being publishable, developing bespoke systems to manage data, limits on data crawling in

public data sources (delegate a crawl across humerous IP addresses to get round this) and not using
iSolutions for support.

Archaeology also identified a need to make data accessible after the project is finished.
Q2.23 How can the University make data management and storage easier for you

Question 2.23 aimed to solicit suggestions on how the institution can assist researchers with their
data m anagement. The main issues identified were:

1 More guidance needed (but not rigidly imposed rules 0 diverse needs of researchers) 0 including
what facilities/services were available, data management training

A need for more automated backup, especially for d ata on desktop/laptops

More storage space on network drives (20/100 GB/unlimited) and better ability to access

remotely. Comments about lack of space for PhD students, enterprise workers and having a high
capacity my documents/known archive space for each person

T Some in all three scERoionitss rfeogru edsatteadd an 6

f
f

ECS respondents also identified a need for a Git versioning server (with enough hard disk space),
software to help with data management/storage and a service to scan lab note books.

Archaeolo gy identified needs for uploading data to the University while in the field, developing an
ethnographic/archaeological archive, more space for physical data ability to archive data to the ADS.

SES also identified problems with accessing My Documents and us ing memory sticks on library
computers, and need for a system to zip files and archive logically (Linux), providing external hard
drives and initial advice on data management.
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2.2.1.3Further Comments

Q3.1 Any further comments

The questionnaire concluded with an open question to capture respondents other thoughts. These
are broken down by School below.

Archaeology

f
il

f
f

Happy with current set  -up - large amount of backed -up space (J drive)

Would be helpful to have a reference to query on data ownership/advice on shari ng primary
data

| keep records of meetings etc rather than actual research data

Space to store paper data is an issue (and the money or time to photocopy to keep backups).

We have taken to taking photographs of workbooks in the field so that we have some

electronic back -up of the day's work.

The main issue for me is about deposition and long -term curation of (digital) photo and video
archive

What to do with paper archives of FRU  (Faunal Remains Unit )?

Electronic & Computer Science

f
f
f

Large server needed for storing video data

Run training session "how to manage your data resource”

Issues in preserving AV data with complex rights issues limiting retention/use - completed
DRAMBORA risk assessment for PrestoPRIME project (threats including storage systems, file
formal/bit -level preservation e.g. migration) - including total cost of ownership over 10 years
Main issue for old data where author has left the university, need to avoid introducing more

admin

Avoid a complex centralised bureaucracy - just lots of storag e with good backup, everything
else is optional

Questions in survey pitched more to empirical data researchers thus harder to answer for
modellers

Engineering Sciences

f
il

Suggestion to provide all PhD students with 1 -2 TB external hard drive
Need for 4 TB of backed up space
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2.2.2 Interviews
Interviews have been conducted with some of those who filled in the questionnaires. To date, this is

as follows:
School Academics & Graduate Total
Research staff | students
Archaeology
Electronics and Computer 8 4 12
Science
Engineering Sciences 7 1 8

The interviews were semi  -structured, as shown in Appendix II. The interviews were split into three
major sections:

1 Managing data
1 School Policy and data management planning
1 Collaboration and sharing

Interviews were one hour long, with two interviewers, one subject specialist and one librarian. In each
case detailed notes were taken, along with an audio recording. Due to resource limitations
transcriptions were not produced, but notes and audio recording cross -references in order to
summarise our findings.

Despite the different subject areas and types of user, many common themes emerged and differences

in responses were minimal. This data complements the questionnaire responses to give us a pict ure

of researchersé data management experiences. Together
foundation for future planning.

2.2.2.1Managing Data i Storage

A significant issue for researchers was the availability of adequate, secure storage that was easy to
use. This is seen as one of the most pressing issues at all levels, from senior researcher to PhD
students. While availability of storage at School level varies, as indicated in the questionnaire results
and data infrastructure audit in Section 0, the interview responses share many common themes.

1 By far the majority of users did not use the University storage facilities under My Documents or &l
drive. Instead data was either stored on personal pc or laptop. Backups were most often done
using purchased hard drives (many research students buying them out of their own pocket) kept
at home, and memory sticks, discs or in emails. When asked why they did not use Univer sity
storage, this was either because they were not aware they could request more storage, they were
worried that they would lose control of their data (especially if they were to move on), ease of
access off campus or worry t $ysteam. Tihdse whohad ekpergepcedlod3d ost 6
of data through not backing up, not surprisingly over -compensated by having a variety of back -
ups, often up to 6 external hard drives and thus created a new problem of ensuring that all
versions were the same.

9 Despite the fact that iSolutions offer to increase quotas on request, many did not realise this or
thought their need would still be greater. Many store huge amounts of high speed imaging data
or graphics and small increases nowhere near enough.
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1 In Archaeology and SES there are huge amounts of physical data (models, artefacts, pottery,
bones for example) kept in offices or in labs. Some of these are labelled and organised, but many
are not & simply being kept in bags/boxes in the office. Also a lot of paper f iles, notes and
photographs which could not be backed up.

1 Most people seem to keep data indefinitely as never sure if it might be needed again or if others
may want to use it. With rapidly developing software and technology, this has meant that some
have data is in formats which cannot be used. In some cases this is not recoverable as the disk
has deteriorated and is unreadable. iSolutions have helped in some cases, but it is an ongoing
problem for others.

1 Limited use of Data archives such as ADS and UKD  ata Archive, sometimes it is felt that data may
not be important enough.

T Legacy systems: computers on OSESNetd store My Docur
backed up or available on public machines, and no access to Networked drives.

1 Iridis (high performance computing) 9 offers limited space and have been issues transferring data
to/from this. Also, if people are encouraged to move low -use data, then more guidance is needed
to using alternative locations (one valuable dataset ended up on lo ts of external hard drives).

1 Deleting data hardly ever happens (especially true in Archaeology) as cannot be reproduced in
many cases, especially if dependent on a particular moment in time or the environment.

1 Not sure how long iSolutions keep things for.

1 Shared storage space may mean that no  -one takes responsibility, especially if the objects stored
are models, objects, etc.

1 Papers and objects vulnerable to damage and wear and tear over time.

2.2.2.2Managing Data 1 Access
Here interviewees were asked to describe how they keep track of and are able to access their research
data.

1 Most people have a system of storing data which works for them using a folder structure with
appropriate metadata. However, metadata can be very subject specific and personal 0 most
people agreed that others would find it difficult to know where to look or make sense of it without
extra information such as personal knowledge or a spreadsheet.

1 Need for better applications for secure sharing of large files with collaborators d also need for
downl oad Managerd to avoid f il ShareRointr Gogetlogging softwdre me i n-
(not available from iSolutions) would be useful when multiple people are working on a
programme.

1 Confidence in access to personally stored data gives way to doub t when asked if others could
easily find their way around the data. General acknowledgement in principle that a template with
metadata might be a good idea, but worry that to cover so many different subjects the metadata
would have to be so generalastob e useless.

1 Could be problems when a PhD student or post doc leaves in making sure thatthe  supervisor has
access to their physical and electronic data and that it is labelled in a way they understand.
Would be good to have a consistent system in place.
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1 Concern that access to data will no longer be possible when students have left the University and
free software no longer available.

1 Some students have trouble getting VPN to work so buy their own external hard drives.

2.2.2.3Managing Data i Compatibility
Some user s had issues with compatibility of data with software availability over time. This was
highlighted in the questionnaire and probed further here.

1 Has been a problem for many people 0 significantly senior staff who have been working with data
foralong tim e. Software can change without warning and they have not got the time or technical
ability to keep up to date with new formats.

1 Computers can be linked to instruments/testing machines which are old, maybe as much as 10
years, and are difficult or impossib le to replace without replacing the instrument as well. Older
operating systems can mean problems accessing the network and installing software.

1 A case of someone reverse -engineering some data 0 trying to solve own compatibility issues
because mainly imag es.

1 Have used open source software in some cases but others mostly do not use it so data has to be
constantly re -formatted.

1 3D data cannot be saved into a good useable format.

2.2.2.4Policy, Guidance and Training

The issue of support for researchers, in terms of policy, guidance, and training was a major theme
within the interviews across the spectrum of interviewees.

1 There was a general lack of knowledge, particularly amongst the Ph.D students, as to what was
available both in terms of what iSolutions could offer , storage and who to contact for help.

1 Many students asked for training to be given in data management 0 early in their studies and to
be given a small project with which to practise the knowledge so it would not be forgotten easily.

1 Academics also acknowledged that this was an area where students needed skills training.
Without experience and training, students did not realise the need for a system until too late into
their research and ended up with data in lots of different places w hich needed to be pulled
together.

1 Both academics and researchers tended to use their own systems but most thought that
University guidelines would be useful as long as they were flexible enough to cover all subject
areas meaningfully.

1 Although some peop le had worked out automated systems to back up data on external hard
drives, others had not and would find guidance here useful.

1 Trade -off seen between access and storage advantages and the inconvenience involved in having
to do things in a certain way 0 especially if mid -experiment.

1 Happy to follow if professionally done and not too general.
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2.2.2.5Data Management plans

Within this sample group, only the Humanities researchers are generally required to complete data
management plans (see Section 4.1), hence the relative lack of interest in these questions.

1 Most students had never made a plan nor had heard of it. Some academics had done one but
they were in the minority. In SES, there were few formal plans and those had usually been at the
request of industrial funders. There had been some informal planning 0 storage space needed
and how long it would take to run the information. Most of the issues for SES focused on data
security and confidentiality.

1 Some people work with commercial data which has different requirements to academic research
and so there can be many approaches as companies have their own specific archiving
requirements. Would be better if there was just on e way.

1 Feltit would be a good idea for PhD students to do one.

2.2.2.6Collaboration/Sharing

The idea of sharing data, both internally and externally to the University, was probed and elicited a
variety of responses. These largely backed up the quantitative data from the questionnaires.

1 Within Archaeology, there were no real issues with sharing data. Almost everyone was happy to
share, especially when the project was finished. Reservations were either because data was not
complete and could be misinterpreted, or uncertainty as to ability to share as some objects had
been borrowed by special agreement with Museums, etc and it was felt that the data may not be
theirs to share.

1 In SES, there seemed to be much more reluctance to share due to: worry that the data woul d be
used in ways other than was intended, worry that data may not be understood correctly, easier to
create own data, and unwillingness to trust people who you may not know very well that the data
would be correctly acknowledged and cited.

1 ECS are mostly happy to share. However, they share the same issues with SES concerning trust
outside the University as they also have had shared data which has been unacknowledged.

1 Issues of confidentiality, data protection, etc. 0 so outside personal control.

1 If owners hip of the data is uncertain or felt it belongs elsewhere, then there is reluctance to share
for ethical reasons.

1 Felt that drawings should be freely available. Some re -draw images to avoid expensive copyright
fees but this means that each copy becomes in creasingly inaccurate and is a waste of time.

1 Sometimes this has only been possible because of networking and knowing the right people to
ask favours from. This can be difficult for new researchers, though the trust element comes into
play here.

1 Not enoug h knowledge of copyright issues to know whether this is always possible.
1 Long term security and easy access.
1 Some things too personal to share 9 fieldwork log books for example.

1 Not sure who has the responsibility for a borrowed object 0 University, person borrowing & able to
share?
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1 Feel there is zero connectivity between institutions at the moment.
2.2.2.7Wishlist
At the end of each session, interviewees were additionally asked for a number of wishes to help with
their research data management. This was similar to the approach used in the kick  -off workshop,
described in Section 3.
1 An easy-to-use Data Management plan which is flexible enough to be used by an entire institu tion

but also takes specific subject needs into account. An ability to link to subject -specific directories

and taxonomies would be useful.

1 Training to be delivered to all new PhD students and researchers, and academics if desired. Who
is to deliver the training? Training might be more a way of looking at the issues, a way of
thinking, rather than specific systems which may be replaced.

1 Manpower to support and update any system.
1 A dedicated archive keeper for non  -digital records.

1 Ability to locate materia | more easily in an institutional system 0 present impossibility of finding
anything on University web pages and in file structure.

1 Better ways and facilities of sharing documents between agreed people.

1 To be warned when software and existing technology is about to expire and told what to do about
it Woul d also be useful to have a oLibraryodé of ol c
data and convert it.

1 A way to archive emails for posterity as an academic record d in the way that letters were archi  ved
in the past.
1 Guidelines as to how long official reports or data should be kept 0 useful for staff working with

admin files as well.
T An extremely |l arge networked drive with the option t

1 More storage space with  larger quotas given without having to keep requesting. Many students
from other cultures do not feel they can ask for more so buy their own hard drives instead. It was
suggested that 100 gigs per PhD student would be a better allocation. Also that it be easier to
request more space instead of emailing for each little bit.

1 More knowledge as to rules of ownership.

1 Data management as a data store @ access to an unrestricted volume of date where all information
can be deposited, maintained, backed up, time lo gged and easy to access.

9 Fire and hard disk crashes left the feeling that a secure centralised form of storage would be best
as long as could log in and manipulate data in own way.

1 Front end applications allowing connections to be made via Web 2.0
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91 Ability to connect with others using same interests and literary sources which could be picked up
from raw data, literary data (eg.library records) and other global projects. In the way that Amazon
suggests other books from your past purchases.

T A 0Ot ool b oversity lefp and guidelines so you could select what you needed.
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2.2.3 AIDA

In order to provide atop -down view of research data management at the University of Southampton,
we have chosen to adopt, and adapt, the Assessing Institutional Data Assets (AIDA) toolkit *°. This is
being carried out as part of the Integrated Data Management Planning Toolkit and Support project "

The AIDA toolkit was designed principally to assess digital asset management capability of
institutions, and was targeted initially at dig ital preservation. Hence the audience was records
managers, librarians, data curators and repository managers. The context of the IDMB is different,
however, as it includes the earlier stages of data management, from creation, through usage, ending
up with preservation and curation.

The IDMB team has worked with Ed Pinsent, at the University of London Computer Centre, to adapt
AIDA for our own use ata departmental level. AIDA is a self -assessment toolkit and comprises of
guestions in three major categories , following the three -legged stool digital preservation model
developed by Cornell University

1 Organisation

0o Ownership and management
Policies and procedures
Policy review
Sharing of Research Data / Access to Research Data
Preservation and continuity of research data
Internal a udit of research activities
Monitoring and feedback of publication
Metadata management
Legal compliance
IPR and rights management

o Disaster p lanning
1 Technology

o IT environment and infrastructure
Appropriate technologies in place
Ensuring availability and integrity
Integrity of information
Obsolescence, format management
Security of environment
Metadata creation
Institutional repository managemen  t

O O OO0 O o o o o

O O O O O O O

Resources

Financial sustainability plan
Resource allocation

Risk analysis

Sustainability of funding
Staff skills

Staff numbers

Staff training

O O OO0 O o O

The detailed questions for each category are shown in Table8, Table 9, and Table 10.

10 http://aida.jiscinvolve.org/wp/

M hitp://wvww.jisc.ac.uk/whatwedo/programmes/mrd/supportprojects/idmpsupport.aspx
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Use of the tool at Department/School level has been attempted, although accurate results are difficult

to obtain. Each question requires an answer to estimate the level of confidence in capa bility for each
topic. This is difficult at the School level when there are a large number of researchers. In the case of

SES this is in the hundreds, and so it is difficult to make this assessment. Here we have made best

efforts to estimate the level ofa  ctivity, and there is therefore a significant degree of uncertainty in the
results. On a five -point scale we estimate error is at least one point either side, i.e. +/ -20%, although
errors could easily be larger.  Due to the level of uncertainty we have not presented absolute
numerical scores, but instead present a brief narrative assessment that describes the level of activity
and capability within the bounds of uncertainty. It is, however, a useful exercise in order to identify
areas for improvement, and it is in this light that AIDA has been used here.

The forms have been completed in a collaborative way between relevant members of the IDMB team

in each School, in conjunction with senior managers. Note that the University is reaching the end of a
consolida tion exercise for its IT provision. Therefore research data systems and their management is
currently moving from local to institutional level of responsibility over the space of this project. The

AIDA results try to capture this transition phase, with an eye to the equilibrium future state.

2.2.3.1School of Chemistry

The School of Chemistry is in a period of structural transition 0 this report considers the period up to
1* August 2010 and subsequent reports will highlight the new structure. This report therefore
provides a baseline, against which the new structure will be compared.

The School of Chemistry comprises over forty research groups, along the following themes:

1 Synthesis & Catalysis
1 Chemical Biology and Electrochemistry
1 Interfaces & Materials

This struc ture, implemented in 2004, was a departure from the traditional structure of Chemistry
departments based around the sub  -disciplines of Inorganic, Organic and Physical chemistry. The
School has a tripartite mission 6 education (UG & PG), research and commer cialisation, each bringing
different needs with respect to data sourcing and management.

Funding comes from a variety of sources, including Research Councils , charities, the European
Community, US Government sources and Industry in the UK, Europe and the U SA. Researchers carry
out extensive experimental, computational (including HPC) and theoretical work.

The core activities of the School generate large volumes of raw and processed data arising from
synthesis, characterisation, modelling and computation ca ptured by traditional lab notebooks weakly
associated with digital storage. The scale is highly variable with multiple and conflicting formats and

the extent of metadata potentially complex. The School houses a number of notable support

facilities, includi ng:

UK National Crystallography Service
NMR facility

Mass spectrometry laboratory

1 X-Ray diffraction facilities

=A =4 =

which, as such, demonstrate greater concern with users data and its curation than the average
research group.
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There is a highly observed and  well developed safety culture with the result that all information
relating to safety is highly organised, quality controlled and curated across the School. Other types of
research input and output are much more variable across research groups.

The followi ng sections summarise results of the AIDA assessment, however it should be noted that
these are daveragedd responses, due to the difference

2.2.3.1.1 Organisation

Ownership and management of research data appears to be v aried. A solid research culture and best
practice is exercised across the School, including monitoring and feedback for publications and data
publication. The latter is encouraged and actively pursued in some cases. Knowledge of data

responsibilities and p  olicies appears unified within the School. Sharing, access, preservation and

continuity of data is consolidated, with some pockets of excellence. Metadata management and

sharing rights management are both areas where improvements could be made. The School takes
care to ensure legal compliance  and safeguarding IPR and this is embedded within the culture. There
is, however, room for improving awareness of relevant legislation.

2.2.3.1.2 Technology

Historically the technology infrastructure has been localised at the Sc hool level, although this is now
being consolidated with the institutional IT provision (iSolutions). Due to this situation, appropriate
technologies, availability, data security and managing obsolescence of data formats has been

performed locally. There i s a gradual move to more institutional level of consolidation in areas such

as metadata management, and support through our institutional (EPrints) repository.

2.2.3.1.3 Resources

The availability and allocation of resources for data management is localised, with an
acknowledgement that staff support could be significantly improved. There is recognition that a
financial basis for this is required, and there is some consolidation of how income might be
generated from research data in this context.

2.2.3.2School of Engineering Sciences (SES)

The School of Engineering Sciences performs research across a wide -range of areas, with groups in:

Aerodynamics & flight mechanics;

Astronautics;

Bioengineering;

Computational engineering design;

Electro -mechanical engineering;

Energy tech nology;

Engineering materials and surface engineering;
Fluid -structure interaction;

National Centre for Advanced Tribology (NCATS).

=A =4 =4 -4 =4 -4 -4 -8 -4

Its researchers carry out experimental, computational and theoretical work and they have access to
numerous laboratory and high performance computing facilities. The School carries out work that is

funded from a variety of sources, including research councils, the EU and industry. It houses a
number of research centres and partn  erships with industry:

1 Lloyd's Register University Technology Centre (LR UTC) in Hydrodynamics, Hydroelasticity and
Mechanics of Composites;

1 Royal National Lifeboat Institution Advanced Technology Partnership on Maritime Engineering
and Safety (RNLI ATP);
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Ministry of Defence/Lloyd's Register Centre of Excellence for Marine Structures;

DePuy International University Technology Partnership (UTP) in Bioengineering Science;
Rolls Royce University Technology Centre (UTC) for Computational Engineering

Airbus Noise Technology Ce ntre;

Microsoft Institute for High Performance Computing ;

National Centre for Advanced Tribology at Southampton (nCATS).

=4 =4 =4 -8 -4

2.2.3.2.1 Organisation

In this School the research group is the effective operational unit for much of the data management
activity, in the context of project teams which may span research groups; and include members from
outside the School. This is the case for ownership, policy, procedures, sharing, access, preservation
and continuity of research, metadata management. A culture of good research practice, including
monitoring and feedback of publications, legal compliance, IPR and rights management, is embedded
across the School.

2.2.3.2.2 Technology

Technological infrastructure is being consolidated with the institutional IT provision (i Solutions), and
varies across the School with some localised provision currently. Appropriate technologies are
deployed at a localised (project) level to meet specific needs, within the background of core provision.
Institutional repository support is loca lised but has recently been provided (via EPrints) but has yet to

be used extensively. Areas which are localised and in which there is room for improvement include:
availability, information integrity, dealing with obsolescence, and metadata management.

2.2.3.2.3 Resources

Resources tend to be managed at the project level, notably technology, although some financial
sustainability planning is done at the School level. Staff skills and development is generally
consolidated, although staff numbers are limited.

2.2.3.3School of Humanities (Archaeology)

The School of Humanities carries out research in a number of related disciplines:

Archaeology;
English;

Film;

History;

Modern languages;
Music;

Philosophy;

=A =4 =4 -4 -4 -4 -4

It also houses a number of research centres:

Centre for Medieval and Renaissance Culture ;

Centre for Transnational Studies;

Southampton Centre for Eghteenth Century Studies;
Parkes Institute for the study of Jewish/non -Jewish relations;
Centre for Applied Language Research.

Centre for Maritime Archaeology

Archaeological Com puting Research Group

Centre for the Archaeology of Human Origins

=A =4 =4 4 -4 8 -8

Humanities also engages in consulting activity, primarily in the area of archaeological geophysics
under the aegis of Archaeological Prospection Services of Southampton. In this study we have
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focussed on researchers in archaeology, as they are also one of the pilot study groups. Where
appropriate Faculty level information has been incorporated. We anticipate that the completed IDMB
project will be able to draw on a full Al DA appraisal of the Faculty of Humanities in order to
contextualise data management policy and practise within the archaeology pilot.

2.2.3.3.1 Organisation
Ownership and management of data tends to be localised, and carried out at a research group level
with projec t teams managing data explicitly. Within this context, policies, procedures, preservation,

audit, monitoring and feedback on publications , IPR and metadata management are all areas for
improvement.
Sharing and access to research data is well understood and largely consolidated, with pockets of

excellence for sharing beyond the institutional boundary.

2.2.3.3.2 Technology

Technological infrastructure is largely localised but is being consolidated with the institutional IT
provision (iSolutions).  This includes use of a ppropriate technologies, availability, integrity of
information, managing obsolescence, an dmetadata creation. Within this context hardware and
software provision is consolidated, and institutional repository support is becoming more so.

2.2.3.3.3 Resources

The mana gement, allocation, and financial sustainability planning for resources is carried out at a

local level. Technological resources tend to be managed at a project level, and is moving to an
institutional level, within the context of our IT service restructur ing. Staff skills and development is
also localised, with the limited number of staff available.
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Table 8. Departmental AIDA questions - Organisation

ORG 01: Ownership and Our Department has a formal statement on ownership and
Management management of research data

We know who owns data and who is responsible for
managing it

We know who owns subsidiary documentation and
notebooks

We have written guidelines to support the formal statement
The statement is shared in the Departm  ent

The statement has been accepted by the Institution

ORG 02: Policies and We have written policies and procedures for management
procedures of research data (e.g. a Data Management Plan)

We have written policies and procedures for preservation of
research data

We have written policies and procedures for data sharing

We know how we will manage our research data now and in
the future

We have written guidelines to interpret the policies

The policies and procedures have been implemented at the
highest level

The policies and procedures are followed

The policies and procedures are fully integrated with each
other

The policies and procedures relate to our research data in a
meaningful way

We include statements about data sharing when we apply
for a researc h grant

ORG 03: Policy Review Our written policies and procedures are subject to regular
internal review

Our written policies and procedures are assessed by a
Committee / Panel / Reviewers

We take action, amending and revising the policies after
review has taken place

ORG 04: Sharing of We can, and do, share our research data as appropriate.
Research Data / Access We share research data with our immediate colleagues
to Research Data We share with others in the University

We share with others outside  the University
We re-use and re -purpose data (secondary use is allowed)

We collaborate with each other and with others in the
scientific community

We have full access to our data

We allow access during the project lifetime

We allow access after the projec t lifetime

We share data in a timely way

We share data with as few restrictions as possible
Our sharing is licensed as needed
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ORG O05: Preservation We are aware of the need for long -term continued
and Continuity of availability of research d ata
Research Data We have made successor arrangements for research data

(when members of staff leave)
We know about our preservation requirements

We know how long the research data should be retained
after its immediate use has ended, or on completion of the
research

We have a contingency plan
We use external services for deposit / preservation
We are confident that our research data is protected

ORG 06: Internal Audit Researchers keep track of their actions
of research activities Researchers keep formal records
The records are updated regularly
Notebooks, spreadsheets, and databases are used

Researchers record the stages in the creation and usage of
their research data

Changes to the data are recorded

Because of these activities, we know what researchers are
doing wi th their data

ORG 07: Monitoring and We publish our research data as appropriate
feedback of publication Our research data is citeable
We have knowledge of the use being made of our data

We monitor on a regular basis the usage that is being
made of our research data

We follow timescales for release of data after publication
We ensure that our data sources are acknowledged

ORG 08: Metadata We use metadata schemas to annotate and organise our

management I’eseafch data
We put some or all of our research d  ata in a repository that
requires the supply of metadata

We are aware of external metadata standards and use them
Our data is fully retrievable

Our data can be discovered easily

Our research data is self -documenting

Our use of metadata is supported by Info rmation
Management professionals (for example a repository
manager, digital librarian or archivist)

We create quality metadata (provenance, context etc) which
makes the research data understandable to secondary
users
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We retain our research data in line with legal compliance
reasons

We ensure correct and legal usage of the research data
during lifetime of the project

Where appropriate, we protect the confidentiality of the
research data during lifetime of the project

We lock down research data after the project completes
(e.g. for legal proof or protection of patents)

Access to research data (by staff, internal or external users)
is managed and monitored at all times

We are aware of legislation that affects our research data
(e.g. Data Protection, Freedom of Information)

We have procedures to ensure ethical use is made of our
research data

We have clarity on the ownership and rights associated
with all of our research data

Researchers understand their responsibilities for rights
management

We make use of Creative Commons and Scientific
Commons to allow the correct degree of sharing and
protection

Attribution is clear and well -managed

Mechanisms are in place for the automati ¢ detection of
rights expiry, where needed

Mechanisms are in place for managing access to our
research data in line with IPR, copyright, attribution etc.

We are confident we can safeguard IPR, proprietary data
and patentable data

We have formal arrangements in place to ensure research
could continue in case of data loss

We have a written disaster plan

We have a written plan for continuity of research

Our plans are tested, reviewed and updated regularly
Our plans are communicated to all the staff involved
Our plans have organisational acceptance

The disaster plan has an owner and project manager
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Table 9. Departmental AIDA questions - Technology

TECH 01: Tech nological We have an infrastructure appropriate for our research data

The infrastructure supports the amount of data we hold

Our departmental set -up is harmonised with the central IT
infrastructure

We have a formal list of our IT  assets

Our departmental set -up allows us to share research data
as needed

Our departmental set -up is supported by appropriate SLAs

Infrastructure investment is planned to meet Departmental
needs

TECH 02: Appropriate We have the correct sort  of software for research data and
technologies its management

We have the correct sort of hardware for research data and

its management

The software and hardware matches the anticipated

lifespan of the data

The software and hardware is appropriate for storage of

our re search data

The software and hardware is appropriate to allow
Departmental access to our research data

The software and hardware allows us to share our research
data (e.g. through deposition in public databases)

TECH 03: Ensuring We know where our data is backed up; numbers and
availability and locations of all copies are known
integrity Our data is backed up with a reliable frequently
Backup allows for anticipated growth of our research data
collection

Multiple copies of research data are synched

We do not rely on local copies (including local drives,
laptops, memory sticks etc) for storage

We discourage "offline working" in favour of working with
centralised and managed storage

We have sufficient network space for storage and the file
sizes of our data present no problems

Data storage program includes offsite storage and/or
outsourced external storage

We have arrangements for storing non  -digital data,
including paper
We deposit our data with other services
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TECH 04: Integ rity of We have mechanisms to detect data corruption
information We have mechanisms to avoid data loss
We have mechanisms to repair damaged or corrupted data
Preventive detection checks take place regularly
We have a media testing program for CDs and DVDs
We consider our rese arch data to be safe from corruption

Data that is released for sharing is validated and verified in
line with accepted best practice and is of high quality

TECH 05: Obsolescence Ourresearch data is kept in file formats that will support
its longevity; we work to standards for data formats

We do not use storage media (like CDs, DVDs) for long -
term storage

Research data is not kept on local drives, laptops or
memory sticks

We have a good understanding of obsolescence issues
Obsolescence is dealt with pro  -actively
We have a file format registry

TECH 06: Changes to Not needed

critical processes

TECH 07: Security of The hardware on which our research data is kept is secure
environment Our working environment is secure
Information environment is analysed sy  stematically
Research data is stored in an access -controlled area

External threats and denial of service attacks are addressed
by regular analysis

TECH 08: Security Not needed
mechanisms
TECH 09: Not needed

Implementation of
disaster recovery plan
TECH 10: Metadata We make use of automated metadata tools to create and
creation manage metadata as appropriate

Tools are useable and are used

Tools allow us to locate and use the research data

Tools are integrated with the research data lifecycle
TECH 11: Institutional We use a repository to manage and store some or all of our

Repository research data
The repository is usable and is used

Research data is protected in the repository

The repository has appropriate security embargos in place
The repository allows sharing of research data internally
The repository allows sharing of research data externally
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Table 10. Departmental AIDA questions - Resources

RES 01: Financial The business plan supports the sustainability of our
sustainability plan research data

We generate income through our research data

Our research data collection is self-supporting

RES 02: Review of

business plan

RES 03: Technological Sufficient money is being invested on the technology we
resources allocation need for our research data (not just storage)

There are dedicated funds available for technology
development in support of our research data

Technology Watch is in place for emerging technologies
Future technological requirements are anticipated

Department is capable of assigning the necessary
technological resources to the research data collection

RES 04: Risk analysis We have a formal risk management plan in case of data
loss

Risk analysis is based on existing standards

RES 05: Transparency
and auditability

RES 06: Sustainability of There will be enough money to keep our research data safe

funding for research Funding is inbuilt to the core function of our Department
data
RES 07: Staff skills Department has the requisite skills available to manage its

research data

Our funding enables the steady maintenance of core staff
skills

RES 08: Staff numbers Department has enough staff to manage its data

RES 09: Staff Staff are competent in research data ma  nagement
development Staff skillsets have currency
Staff skillsets evolve in line with technological changes
We have a professional development and training policy
We have a training budget
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Table 11. Departmental AIDA Stages
Stage ACKNOWLEDGE / Very low confidence.
1 Nobody in the Department is doing this.
NO ACTION We don't have any formalised financial or staffing
policies.

We do not have financial autonomy.
We have no evidence of any action.

These things are implied rather than ac  tually carried
out.

We don't meet the benchmark but we acknowledge this
is the case.

Stage ACT / Some confidence.
2 At least one person in the Department is doing this.
LOCALISED We have evidence of some local activity.
Practices can vary, and are ad-hoc and inconsistent.

Work on this is still unfinished or it has only just
started.

Financial allocation in this area is uneven.

Stage CONSOLIDATE / Medium confidence.

3 At least three people in the Department are doing this,
CO-OPERATE and are doing so in harmony with each other.

Practices are consistent within the Department.

Their activities still cover only a few defined areas of
managing research data, not everything.

These actions are local and only affect our Department.
We are not yet harmonise d with the entire Institution.

Stage  UNIFY High confidence.
4 DEPARTMENT / Everyone in our Department / Research Group is doing
this.
INTERNAL These actions are fully in place.
INTEGRATION All defined areas of financial practice, funding and

staffing are covered.

We have a strong evidence base and can demonstrate
these things.

However, although we're all integrated and harmonised,
the rest of the University hasn't caught up with us yet."

Stage EXTERNALISE / Very high confidence.

5 Everyone in our Department / Research Group is doing
EMBED this, and it is embedded in our workflow to the point we
don't have to think about it.

All new staff who join the group comply with this.
No staff members are left out or overlooked.
We are harmonised w ith the rest of the Institution.

We may be working, where appropriate, to agreed
external standards.

We are working, where appropriate, with others outside
the University.
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2.2.4 Crowdsourcing

In order to try to capture ideas from the user community, we have d eployed an experimental
crowdsourcing technique on the project website 0 www.southamptondata.org . Crowdsourcing is
essentially an online  suggestions box through which visitors can also vote with either a posit ive
(thumbs up) or negative (thumbs down) response for each proposed idea , with the website

maintaining a cumulative score for each . Here we are using a free trial of the Idea Scale online service
(http://ideascale.com /). Figure 1 shows how this is embedded on to the home page, and how the
results can be browsed and voted on.

[g(... — ["u«w,a o ees 57 eaScue - Wirdow Tcroet xpirer " et o S |
m- (1 vt o southamptondstarg m' I3 et southampton desscate com S R =124 | X |28 googi home page e
& Favorites | @8 Southampton Data Management - Home: e Favortes (] University of Southampton Idess - by ldeaScale B v @ v @ v Pagev Sy~ Tookv @~
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_ Recent (10) | Popular (10) | Hot(0) | InReview (0) | InProgress (0) | Complete (0
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unix ssh metadata isolutions
Institutional Data Management PR m— Usage statistics Fs—
Blueprint Project 10 ideas posted
Iagree
In the run-up to the 10th anniversary of the Open - 3comments 28votes 19 use:
Archiving Infiative  is necessary to elevate research ™ 2
data to be a first-class ctizen in the world of open e
scholarly communication to enable transformative L Subscribe 7 1disagree
inter-discipnary research. Such a profound goal View Resuts © Newldess RsS Feed
requires far more than technical capability, but Poldaddy com Top ide eed lagree
encompasses significant change for all stakeholders © New Comments RSS Feed

=

I disagree

The aim of the Institutional Data Management
Blueprint (IDMB) project is to create a practical and
attainable institutional framework for managing
research data that facilitates ambitious national and
international e-research practice. The objective is to

produce a framework for managing research data that ————— 2
encompasses a whole institution (exempified by the new idea Qg Vs

How can we help?

¢ |deaScale
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University of Southampton) and based on an analysis 7 Idisagree
of current data management requirements for a Hot Ideas
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different data
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I disagree

Building on the developed pokicy and service-oriented
computing framework, the project will scope and
evaluate a pilot implementation plan for an institution-
wide data model, which can be integrated into existing
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Figure 29. Crowdsourcing from project home page (left), and results (right)

While only a few ideas have been posted, they do seem to be of merit, and have been voted on.

Crowdsourcing results, as of 7 September 2010, are shown in Table 12. We aim to promote this
platform more in future to try and elicit more response from the community. As it is a low/zero cost
task, we feel that it is worth piloting to see if it is worth further investment in the future for this, and

other, projects.
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Table 12. Crowdsourcing Ideas

Credit staff for creating data. Admittedly this is more at the REF level, but staff
should be credited with creating and publishing good data, if they support others
writing good papers.

More file quota. | would like more file quota on my iSolutions central data store.
This includes My Documents, and/or separate filestore for research data.

Information Governance policies. It would be very helpful to those in the Health
area and probably elsewhere if we had some comprehensive institutional policies
to support Data Management infrastructure.

Right Click Metadata Capture. | would like to be able to right click on a file in
windows explorer and have a standard mechanism for entry of file -type specific
metadata that is stored in the file if possible but also in an external network

metadata store.

Stable target location for UNIX backup. | would like a stable target location for
my unix backu p, to be accessible via ssh, scp, sftp, sshfs. Stability in this case
means multiple years/decades long term. | would like to point to the backup

target once when | arrive and then forget about the backup.

Automatic capture of standard data. When a standard format dataset is
produced, it should be as painless as possible to store and publish it.

Single well managed research data repository. Rather than have lots of little
sites, keep all the research data in one big tool. Make it easy to get the d ata out
so we can build subject specific overlays and tools, but manage curation

centrally.

Encourage use of machine readable datasets. PDF and other "rendered"
formats are not very useful for reuse.Excel, CSV & RDF are much more useful for
the long ter m.

Archive Software as well as data. If bespoke software was used to produce data
or results (graphs etc) then the software should be archived to allow the work to

be repeated. If it requires anything beyond a known baseline linux/windows then
perhaps t he entire stack (OS/libs/app) should be stored. If the software is

compiled, then the method of compilation should be preserved. The same also

goes for software required to interpret or view some data then that should be
preserved too. There's the oft told story of the NASA data carefully preserved, but
nobody thought to keep a copy of the data structure or software used to view it!

JISC have an interest in this area; http://www.software.ac.uk/
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2.3 Summary

In this section we have described the data management audit carried out within the Schools of
Archaeology, Electronics & Computer Science, and Engineering Sciences. An online questionnaire was
supplemented with face -to-face interviews in order to drill  -down o n particular topics to obtain a fuller
picture. In summary, the following are some of the key points obtained:

Guidance and advice on research data management was limited ;

Researchers resorted to  their own best efforts in many cases, e.g. USB hard drives

1
91 Knowledge of available capability and resources was limited ;
1
1

Data requi rements are growing, almost half of respondents stored more than 100GB of research
data;

Most users had experienced problems due to lack of storage ;

Longevity of storage is considerable , mean 5 years, many researchers express preference for
keeping research data 'forever' ;

Backup practices were inconsistent, with users wanting better support for this ;
Researchers need help on howto organise their research data ;
Many researchers share, o rwould like to share, their data ;

Many researchers use other people's data, particularly within their own group ;

= =4 =4 =4 =

There is considerable scope for improvement in the provision of resources and capability

A modified version of the AIDA toolkit was used to perform benchmarking of the current status of
research data management in the three Schools surveyed. While some concerns over the validity of
the process for completing the AIDA survey were expressed, it has proven useful as a basic check.

In addition to the findings above from the questionnaires and interviews, the following could be
inferred from the AIDA process:

9 Capabilities across different Schools varies, with pockets of best practice throughout ;
1 Schools research practice is embedded and unified ;

1 Most of the data management capability tends to be localized;

1 Formalization of data management policies and procedures would be beneficial ;

1 Technological capability needs to be more uniformly supported at the institutional level

1 Resources are generally i mited.

These preliminary findings will be augmented with results from other Schools and Faculties across
the University of Southampton, for the final report.
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3 Kick-off Workshop

A workshop was held at the University of Southampton on 24 March 2010 to engage the researcher
community in the IDMB project.  We had over 60 delegates from 10 of 23 academic schools attend. We
also had key representatives from the Research & Innovation Ser vices, iSolutions, Library and IT
Innovation (university s pin-out company).

The project has high -1 e v e | backing from the University of Southa
workshop was opened by Professor Phil Nelson, Deputy Vice -Chancellor for Research . The audience

was briefed on the aims of the IDMB project, and there was general agreement that this topic was

i mportant to the University and the attendeefs rol es.

3.1 Outputs

The aim of the workshop was to elicit feedback from the attendees on their current views on data
management support at the University, and to provide some insight to the project on what directions
would be beneficial for researchers, and related staff, at the University.

After an overview of the project was presented, a general discussi on was opened out. Key issues
raised in this discussion  are shown in Table 13.

Table 13. Kick-off workshop discussion

| Question: Discussion:
To what extent do Research Councils (RCs) The University is responsible for its own
understand the cost implications of data data.

s
management: Some RCs require you to upload data into an

archive.

Some RCs give part of your grant for data

management.
Soon, all RCs will have a data management
policy.
What legal issues are being investigated in This comes under the governance IDMB work
IDMB? package and is being explored

Conditions may be put on data sets.
S3RI* are working on data confidentiality.

Need to think about how you will manage
the data before you start your project.

Is software data? Yes, although issues regarding ownership
and IPR must be covered carefully.

12 Southampton Statistical Sciences Research Institute (SI3f1)/www.southampton.ac.uk/s3ri/
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1 Quick wins. Actions that can help in the short
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asked to highlight:

-term with data management

1 Dreams & aspirations. Long-term goals that could make a deep impact on the productivity
and visibility of research data and processes.
1 Issues & frustrations. Problems and barriers to being able to practice good data

management.

The collated answers to these three questions are shown in

Ask Tesco/BP how they do it!

University standards /
protocol guidelines.

Data management pro -
forma.

Seminars about data
management.

Advice on data labelling.

Make Graduate School data
management course
compulsory.

Are people aware of existing
data services at the
university?

No quotas for file storage.

Secure data more quickly
and risk analysis of data
loss.

Stop single point failure of
hard drives.

Easy access to r epositories
across departments.

Repository for data
management plans.

Visibility of my research
history and related
colleagues / students.

Seamless integration from
papers to source data.

Central data body linking all
university / RC archives
together.

Int uitive and natural system,
making putting data in and
getting it out

Automated archive and
meta -data generation.

Knowledge base for sharing
research data and resources
0 including bibliography

lists, external data sets,
contacts etc.

Expert support for planning
and implementing data
management plans Kudos for
good data management.

Integrated policy approach
by RCs internationally.

Capturing data in electronic
form, without overhead (e -
lab note books).
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Table 14.

Table 14. Kick-off workshop outputs

Metadata: how to make it
meaningful and useful later
is hard to define upfront.

Ongoing curation costs and
implications are not fully
understood.

Responsibility of data
generated by former
university members.

Researcher s ex
own data: guidelines, times
etc.

Viewing / reprocessing data
if you do not have the
original program installed.

Multiple institution /
university guidelines.

Legal issues; FOI requests
indicate that the public
oownso the
university.

dat a

Security: Who has access and
where? What are the
implications of a
compromise? Who is
responsible?

Should we curate bad data?

Lost data.
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3.2 Summary
The kick -off workshop was well attended by a wide cross -section of the University population,
highlighting the importance with which this subject is held institutionally . The level of engagement

was high during the workshop and provides additional data that is consistent with the results of the
data management audit described in Section 3.
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4 Data Management Framework

4.1 Policy, Governance and Legal Issues

Research data managemen tis a core capability of any research organisation, such as the University of
Southampton. The management of research data is fundamental to good practice, and it is expected

that all those engaged in research follow appropriate procedures. With current a nd future legislation
and drivers to open up data, it is important to consider what is required to support researchers. In
this section we describe the current governance framework that exists at the University, including

both internal and external d  rivers. Compliance is discussed and  recommendations are provided in
order to improve the communication and implementation of data governance at the University of
Southampton to better support its researchers

4.1.1 Internal Governance

This section describes the  current internal governance structures surrounding research data
management a t the University of Southampton

4.1.1.1Research Integrity and Academic Conduct
Researchers at the University of Southampton are treated professionally and a code of conduct is in

place that sets out the standards by which they are expected to adhere to. This document is openly
published [1] and covers the following areas:

Leadership and organisation

Academic conduct

Academic Fraud

Documenting results and storing primary data
Publication and its responsibilities

Academic discourse

Ethical conduct of research

Refereeing

Complaints

=A =4 =4 -4 -4 -4 -4 - -4

The practice documented here is generally pervasive across t he institution, through Graduate School
training and supervision  to personal development of researcher s. Of notable relevance to this study is
the policy on Documenting results and storing primary data #* which states:

oThroughout their wcbceforresaarchers to kegpdull,dleap and secure records,

whether in paper or electronic form, of their procedures and results, including interim findings where

applicable. They should include accurate and contemporaneous records of primary experiment al data
and results, in a form that will provide clear and unambiguous answers to questions concerning the

validity of data later. This is necessary both to demonstrate good research practice and to answer

subsequent questions. Such  records should be kept for 10 years after collection or subsequent
publication, whi chevef(riepokratautbdords highlighting)

It is this area that the IDMB project is focussing on, in terms of how the institution can better support
this.

13 http://www.soton.ac.uk/ris/policies/integrity. html
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4.1.1.2Intellectual property
Intellectual property (IP) is knowledge created and includes inventions |, literary and artistic ~ works, and
symbols, names, images, and designs used in commerce; IP is owned by the original creator. A

summary of intellectual property rights is given in Table 15.

Table 15. Intellectual Property Rights

Registered Rights Patents. Patents are a 20 year monopoly awarded by the State for
patentable inventions. For an invention to b e patentable it must be novel,
inventive and capable of industrial application (and not in excluded
categories). Patents can be obtained for a new product, a new process or
method and in some circumstances new uses for an existing product. To
obtain a pate nt an application must be filed and relevant fees paid to the
government.

Registered Design Rights. Registered Design Rights protect the
appearance of the whole or part of a product, particularly its colour, shape,
textures, lines and contours. The design must be new (not the same as one
already in the public domain) and have individual character (must give a
different overall impression to an informed person). Registered Design

Rights last for 25 years (renewable every 5 years).

Registered Trade Marks. Trade Marks are applied for through the Patent
Office and are used to protect a word, logo or other symbol (including
noises, smells and sounds) applied to or associated with classes of
products or services. A registered Trade Mark is granted for an unlimited
duration (providing it is renewed every 10 years) and is denoted by ®.

Unregistered Copyright . Applies to literary and dramatic work and is an automatic right,

Rights there is no need to apply. Works should be marked with the authors name,
date created and ©. The right continues for 70 years after the death of the
author.

Unregistered Design Rights. Design right allows you to stop the copying
of your design therefore you must be able to prove that it is your design

that has been copied. There are no regi  stration formalities, but you should
record the design in a design document and be able to prove when the
design was first created. Protection lasts for 15 years from this time.

Common Law Trade Marks. Common Law Trade Marks are trade marks
mostcommonly est abl i shed through 6used6 and/
reputation. It is then likely that the mark is already used to sell or advertise

goods or services for a period of time sufficient that the public comes to

associate the Mark with those commodities. It must be proven that a rival

using your mark intends to mislead or confuse consumers.

Know how, Trade secrets, Confidential information. Value of the above
Intellectual Property cannot be undervalued. It is the knowledge you have

that adds something extra to a process or method and cannot be deduced

from the end product. In most circumstances such information should only

be revealed under ¢ onfidentiality or non-disclosure agreements.
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The University has obligations, under the terms of most grant funding, to both disseminate and

foster exploitation of research results. Patenting is a valuable tool for promoting the commercial

development of inventions that need sustainable financial investment. The University may also have
obligations to its commercial and academic collaborators to co -operate in the protection and
exploitation of research results. Obtaining patent protection, however may in cur substantial external
costs (£100,000s), with significant expenditure in the first three years. The University has a dedicated
department (Research and Innovation Services) that can advise on the protection of IP and the data

related to the specific IP.

4.1.2 External Drivers

I n this section we describe the many external drivers
respect to data management and publication. This is a fluid area, especially with the advent of the

Freedom of Information Act 2000, and the recent Climategate * issues. This section is tackles the

following themed areas: funders, Climategate, data security, and Freedom of Information.

4.1.2.1Research Councils

A significant proportion of the Universityd@®CUKgandar ch
similar overseas funding agencies. RCUK comprises:

Arts and Humanities Research Council (AHRC)

Biotechnology and Biological Sciences Research Council (BBSRC)
Engineering and Physical Sciences Research Council (EPSRC)
Economic and Social Researc h Council (ESRC)

Medical Research Council (MRC)

Natural Environment Research Council (NERC)

Science and Technology Facilities Council (STFC)

=A =4 =4 -4 4 -4 -4

These are non -departmental public bodies, accountable to Parliament, and are charged with funding
scienceandresear ch t hrough investment of taxpayerds money.

Any research funded by RCUK must adhere to the guidelines set out by the individual Council

providing the funding. Research Governance is the responsibility of the Research Organisation,
including maintaining hi  gh standards of research integrity and methodology. This is described for the
University of Southampton in Section 4.1.1.1 of this report.

In terms of data managem ent, the different research councils have different detailed policies, but

adhere to a general set of principles. In 2009 the Digital Curation Centre (DCC) produced a report

entitled OA report on the range of pol oocibe$ 3leqdhiedr
considered:

1. Curation requirements of UK research funders
2. Gaps in current curation policies
3. Recommendations of policy development

DCC quotes from a Research I nformation Network (RIN) |
requred for effective stewardship of digital research da
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1. The roles and responsibilities of researchers, research institutions and funders should be
defined as clearly as possible, and they should collaboratively establish a framework of codes
of practice t o ensure that creators and users of research data are aware of and fulfil their
responsibilities in accordance with these principles.

2. Digital research data should be created and collected in accordance with applicable
international standards, and the proce sses for selecting those to be made available to others
should include proper quality assurance.

3. Digital research data should be easy to find, and access should be provided in an environment
which maximises ease of use; provides credit for and protects the rights of those who have
gather or created data; and protects the rights of those who have legitimate interests in how
data are made accessible and used.

4. The models and mechanisms for managing and providing access to digital research data must
be both eff icient and cost -effective in the use of public and other funds.

5. Digital research data of long  -term value arising from current and future research should be
preserved and remain accessible for current and future generations.

DCC researchedthe mainUKrese arch funders®é policies and related su
summary is shown in Appendix IV. It can be seen that there is variation between the different
funders , with EPSRC and STFC having few requirements relating to data curation. It is also interestin g

to note that guidance and monitoring is not well covered.
DCC believe that essentially, the funding bodies require two stipulations relating to research outputs:

1. Research outputs are created in an appropriate manner to ensure that they can be made
widely accessible

2. They are maintained in the long  -term to facilitate future access, either under the auspices of
the institution in which the funded researcher is based or by means of deposit in a special
repository or data centre.

DCC believes that significant  action is required in developing institutional policies. They recommend
that a group developing curation policies should consider:

1. Resources such as the OpenDOAR (http://www.opendoar.org/index.html ) policy tool, UK Data
Archive ( http://www.data -archive.ac.uk/ ) and DCC guidance should be used where possible
to help close gaps in the digital curation landscape. Making policies available will also help
others build on best practice.

2. Policies need to be mindful of context: a data management plan for example needs to
complement and work in harmony with the relevant institutional and repository requirements
for curation.

3. Existing structures could be used to embed curation in research workflo ws, for example
researchers could be directed to advice on data management as part of funding application
procedures in the same way ethical approval is currently ensured.

4. Existing staff such as librarians, Freedom of Information officers or departmental
representatives could take on a broader support role to act as curation champions and broker
relations between staff and the various support services.
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5. Attention should be paid to encouraging uptake of any new policy. Preliminary scoping
exercises, test phas es or a reward system that recognises researchers who adopt best
practices could be useful.

6. Policies need to be practical and accompanied by the required support infrastructure to
ensure they can be implemented. A mechanism to monitor implementation and re vise the
policy to amend inappropriate clauses is crucial.

The DCC has produced a 0Checkl i s[5]. Theyhelieve thisawillaid ma na g e me |
researchers when producing data management plans within proposals to funding bodies and the
subsequent development should the grant application be successful.

DCC sum up by stating that there are three broad issues that will need to be addressed by all
stakeholders o0if we are to create a stable base from \

1. Identify roles and responsibilities for curation.
2. Assess cost and benefits to determine how and by whom curation should be financed.

3. Develop a robust and sustainable curation infrastructure with appropriately skilled staff.

4.1.2.2European Commission

Andrew Smith from UKRO * was contacted concerning European Commission (EC) policies concerning
data management. The EU does not have a specific policy rega rding data management however in the
current Seventh Research Framework Programme (FP7) the EC is running a pilot scheme initiative on

open access to peer reviewed research articles Grant agreements in these areas signed after the

beginning of the open acc ess pilot will contain a special clause requiring beneficiaries [6]:

1. to deposit articles resulting from FP7 projects int 0 an institutional or subject  -based
repository;

2. to make their best efforts to ensure open access to these articles within six mo nths
(Energy, Environment, Health, Information and Communication Technologies, Research
Infrastructures) or twelve months (Science in Society, Socio -economic Sciences and
Humanities).

There appears to be no specific requirement around data relating to rese arch articles.

4.1.2.3Technology Strategy Board (TSB)

Dr John Morlidge , who is a Lead Technologist at the TSB , was contacted to discuss any data
management requirements of research grants. Dr Morlidge stated that there are no formal policy
documents in place. Th e TSB would expect data management to be arranged between the project
partners in the Collaboration Agreement and any IPR developed during the project.

The only mention of data is in the typical Pr oj ect Offer Letter that states
respons ible for producing all information, maintaining proper records, complying with the terms of
any | egislation or regulatory requirements and the TSI

5 http://www.ukro.ac.uk/
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4.1.2.4Industry

Research and Innovation Services at the University of Southampton handles industrial interactions. A
discussion was held with Kevin Forshaw  in R&IS concerning specific requests from industry

concerning data management. Mr Forshaw has been involved in many contract negotiations with

indu stry but could not recall a specific request regarding data management. However, the School of
Engineering Sciences at UoS hosts a University Technology Centre for Computational Engineering

funded by Rolls Royce. They have stipulated that all files relati ng to the centre are hosted on a

separate, secure server. Other technology centres within SES and the University more widely, have

similar agreements in place.

Within UoS, company specific data is  typically covered by a confidentiality agreement (CDA). Wit hin
the CDA, UoS agrees to keep all the data relating to the project and not disclose for a period of 5
years but periods up to 20 years have been agreed.

4.1.3 Climategate

The Climate Research Unit at the University of East Anglia has recently been embroiled in controversy
relating to the authenticity and access to rese-malch d:
and data were leaked following the hacking of a University server and articles soon appeared in the

media suggesting data irregularities [7, 8]. When asked for information under the Freedom of

Information Act (FOI), the scientists could not produce location data from Chinese weather stations

and it appeared that e -mails suggested manipulation of the data. Furthermore, it was alleged that

CRU had been obstructive to data requests under the FOI Act. Investigations by the House of

Commonsd Science and Technology Select Committee [9] ¢
Panel commissioned by the UEA [10] concluded that there was no evidence of mal practice on the part

of the CRU and Professor Phil Jones though they did find that there was room for improvement in

some of the CRU's working practices.

This case highlights issues surrounding how data is managed and subsequently shared as well as the
need for guidelines on institutional data management.

4.1.4 Data Security

The School of Medicine at UoS is particularly concerned with information security where records of
patients are involved. It is also possible that personal data may be held by Schools such as Health
Sciences, Law and Humanities. For example, all applications to the Integrated Research Application
System (IRAS) must provide details and copies of policies in the National Information Governance
Board (NIGB) section of the application. These inc  lude:

1 Compliance with information security standards

1 Details of Data Protection Registration

1 A copy of the Information Security Policy

1 A copy of the Network Security Policy

1 Areference copy of any System Level Security Policies
Similar information regardin g information security may also be requested by Pharmaceutical
companies who are sponsoring research activities within the School of Medicine.

Additional information may be required regarding the implementation of these policies and how the
following are a ddressed:

1 Security and Audit Measures

1 Physical Security
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1 Network security
1 System Security Risk Review
1 System Monitoring
1 Encryption
1 Data Retention & Destruction
Currently within UoS there is no coherent set of policies that a third party can be direct ed to.

Table 16 shows a mix of Regulations, Guidelines and Policy documents that cover information
security at UoS but some do not appear to have been reviewed for over three years.

Table 16. Information Security policies and guidance

Documents around Information Security URL Date last
reviewed
Main Index to documents - University http://www.southampton.ac.uk/isolutions 01-Sep-
Regulations [regs/university/index.html 09
Regulations for the use of Computers http://www.calendar.soton.ac.uk/sectionl 28-Aug -
and Voice and Data Communications V/computers.html 09
Networks
Guidelines for Management and Use of  http://www.southampton.ac.uk/isolutions 18-Feb-
Software and Licensed Data Products [regs/university/softdata.html 09
Guidelines for Access to and http://www.southampton.ac.uk/isolutions 24 -Aug -
Dissemination of Information through [regs/university/inet.html 06
the Internet
Model regulations for facilities use http://www.southampton.ac.uk/isolutions 24 -Aug -
[regs/university/model.html 06
University data network — terms and http://www.soton.ac.uk/inf/termsandcon 01-Sep-
conditions ditions.shtml 09
Regulations for Use of iSolutions http://www.calendar.soton.ac.uk/sectionl 30-Sep-
Services Resources Vl/isolutions -resources.html 09
Public workstation area use policy http://www.southampton.ac.uk/isolutions 15-Feb-
[regs/isolutions/workstationarea.html 07
Legal & ethical use of facilities http://www.southampton.ac.uk/isolutions 30-Sep-
[regsl/isol utions/ethical.html 08
Data Protection Policy http://www.soton.ac.uk/inf/dppolicy.pdf 30-Sep-
08
Electronic Communications Policy http://www.southampton.ac.uk/isolutions

[regs/university/ECommsPolicy.html

Other institutions are more advanced than UoS in developing and publishing their security
information. Examples of good practice from other Universities are listed in Table 17.

Some of these institutions have used the Universities and Colleges Information Systems Association
(UCISA) toolkit Information Security Edition 3.0 [11]. The to olkit presents the components required to
assemble policies to meet local needs and meet the 1ISO20071:2005 standard.
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Table 17. University security documentation

University of http://www.it.bham.ac.uk/policy/documents/UoBInformationSecurityPolicy. pdf
Birmingham
University of Leeds http://campus.leeds.ac.uk/isms/information_security/index.htm
University of http://www?2.le.ac.uk/offices/itservices/resources/cis/iso/Policy -Documents
Leicester
University of http://www.reading.ac.uk/internall/its/help/its -help -pcsecurity/its -Information -
Reading Security.aspx

4.1.5 Freedom of Information Act

The Freedom of Information Act (FOIA) came into enforcement in 2005. Freedom of Information Ltd

[12] statethat 6t he FOI A has had a profound affect on the pub
provides companies, campaigners, journalists and citizens with a powerful new tool. Since 2005

everyone has, for the first time, a hoaldlehotedthay ¢dettainof a c ¢
data is exempt such as if disclosure compromises national security or is commercially sensitive.

An article by the BBC [13] investigated a request by |
University in Belfast to release over 40 years of research data concerning tree rings. The University

suggested a number of reasons for not disclosing the information such as commercial confidentiality

and intellectual property rights. However, a legal ruling by the Information Commissioner ¢ oncluded

that Queends had wrongly used | egal exemptions to witd.l
contempt of court if they did not hand over the data. At the time of publication the BBC stated that

OQueends is now consi der i negnanidassceptiod scientistsnido.claidglaba | as K
warming is a result of human activity. Below is an excerpt from his website [14]:

0Some people have asked why Queends University Belf ast
fact, most tree -ring lab oratories do not make their data available: it is not just QUB and Gothenburg

that have been reluctant. The reason for this was elucidated by Peter M. Brown, in April 2007. At the

time, Brown was president of the Tree  -Ring Society, which is the main intern  ational organization for

tree -ring researchers. Following is an excerpt.

€ they ARE my dat a. Funding agencies pay me for my ex|
be able to make some advance in our understanding of how nature works, not for raw da ta sets. é
is the understanding and inferences supplied by the scientist that funding agencies are interested in,

not her or his raw data.

In other words, even if the research and the researcher's salary are fully paid for by the public i asis

the case at QUB the researcher still regards the data as his or her personal property. Baillie

confirmed this in an interview with Times Higher Education i n July 2010, saying O0As
concerned, it was our data €é the datlhebméasngradment $ &e

Much of the controversy surrounding Climategate was concerned with refusals to disclose

information under the FOIA. A report by the House of Commons Science and Technology Committee

[9] statesowe can sympathise wit hmulthave feusdst frustratingto easdle wh o

requests for data that he knew, or perceived, were motivated by a desire to simply undermine his

worko6. They also add that his O0blunt refusal 6 to discl
practiceinthecl i mat e science communityoé. However, the report
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reach a firm conclusion on the basis of the evidence we took but we must put on record our concern
about the manner in which UEA allowed the CRU to handle FOIA requests. UEA needs to review its
policy towards the FOIA and reassess how it can support academics whose expertise in this area is
limited 6 .

The University of Southampton does have guidance on the FOIA and a form where third parties can
request information [15].
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4.2 Servicesand Infrastructure

4.2.1 Current Services and Infrastructure

This section summarises the as  -is infrastructure provided at the University of Southampton, and in
particular from the central ICT organisation (iSolutions) and the Schools of Chemistry, Engineering
Sciences and Electronics and Computer Science, in support of research data management.

4.2.2 Data Storage and Management Facilities

The University of Southampton has  recently consolidated its IT staff centrally, from a more devolved
structure. The central ICT department (iSolutions) offers a number of facilities for the storage and
some degree of management of various forms of data , shown in

Table 18. This table is compre hensive, and includes systems targeted at education, but which are also
sometimes used for research data.

Each School also has its own facilities, and these are described in more detail in Section 4.2.2.1.

Table 18. Central (iSolutions) data storage and management facilitiesé

' Facility Capacity/  Capacity = Accessibility  Structure  Notes
[total of Data
store
Personal 10s GB 10s TB Individual Low No formal quota, but
Fil estor expectation that volumes will
Document be low. Designed for

individual, personal and non -
collaborative data

0OResour c 100s GB 10s TB School Low Fixed size, designed for

Filestore administrative documentation
shared within a school of
group.

OResear c LowTB 100s TB Defined Low Intended for storage of large

Filestore group data sets specific to individual

research projects. Shared
amongst an identified set of

individuals.
IRIDIS Scratch  10s TB 10s TB Individual Low Very short term temporary
Space storage for working data sets

under computational
processing. Not backed up.

Mediabin 10s GB Low TB Defined Medium Web interface, primarily for
group

“Note that o0Capacity (per store)é6 refers to the size
capacity of the facility.
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web content management.

Content Low GB 100s GB Global Medium Content is globally accessible
Management when published

System

Document 10s GB 100s GB Defined High Any file format is supported,
Management group but the DMS is primarily a
System repository for reports,

spreadsheets and similar
office -style data. Aimed
towards administrative activity
rather than research data.
Collaborative amongst a
defined set of individuals.

Subversion 10sGB & 100s GB Defined Medium Primarily aimed at source code
100GB group or other version -controlled
text, but can be and is used

for storage of other data types.

EPrints Low GB 100s GB  Global High Primarily documents and
papers, though multimedia
supported

Portal Groups 100s MB 100s GB Defined Low Shared files via SUSSED portal

group

SharePoint 10s GB 100s GB  Global High Extranet, and pilots for

research data

Local PC 100s GB 100s GB Individual Low Not backed up, local storage
( 0\@cal\d) only.
Oracle RDBMS 10s GB Low TBs  Any High Data access is controlled by

custom applications  written by
the end user.

Microsoft SQL  10s GB Low TBs  Any High Data access is controlled by
Server custom applications written by
the end user.

LAMP MySQL  10s o 100s GB  Any High Data access is controlled by
100GB custom web applications
written by the end user.

Blackboard Low GBs Low TBs Defined Medium Educational course content
group
Perceptions 100s MB 100s GB Individual Low Primarily exam scripts and

associated media

Moodle 100s MB 100s GB Defined Low Educational course content
group
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4.2.2.1Schools ICT

In this section the IT infrastructure related to research data for the School of Electronics & Computer
Science, Engineering Sciences, and Humanities (Archaeology) are described. This is in the context of

the centrally provided capabilities described in s ection 4.2.2 , and the recent transitioning of staff and
resources from Schools to management by iSolutions.

4.2.2.1.1 School of Electronics and Computer Science

The Schoolof EIl ectronics and Computer Scienceds nine resea
research from core computer science, through to electrical and nano -engineering. Requirements

across these areas vary and the School has a number of systems to support their researchers (Table

19). As computing is core to their research there is significant School capability and expertise.

Researchers use the School facilities in the main, rather than central ones , and these are supported by

a team of dedicated staff.

4.2.2.1.2 School of Engineering Sciences

The School of Engineering Sciences has historically had its own IT systems, but these are gradually
being transitioned to iSolutions. The School system comprises three main file servers: two of which
are relatively old and of limited (100GB) capacity. The main School file server currently has a capacity
of 10TB and is used for research, administrative and teaching support.

Researchers al so have their own servers used for a variety of different roles. There is a significant
amount of computational research in the School, including eScience projects, that require the use and

development of specialist systems. Several researchers also make u se of national HPC facilities,
including leading the UK Turbulence Consortium. Lab oratory work also requires considerable data
storage in many instances, and | ocal solutions are of
include:
1 Computational result s from HPC, for research community use (publicly accessible);
1 Research file store for industry  -funded technology centres;
1 Experimental results for research community use;

1 Computational results and source code for researcher team;

Each of these cases involv es several terabytes of storage requirement, in some cases several tens of
terabytes. It is estimated that at least 50TB of data storage is locally provided by researchers and
their teams in SES, although this is a conservative estimate.

Researchers often take it upon themselves to purchase their own storage, either as local (e.g. USB)
hard drives, or servers. This cost has historically been born by the researchers in many cases, but this
has meant that market rates are leveraged, which is cost -effective at the time of purchase but may
have downstream consequences.

Researchers distinguish between reproducible and non -reproducible data. In the former case, setup
files and logs are often stored centrally (and hence backed up), so that data can be reproduced. For
the latter case users may be more willing to pay a premium for secure, backed up services.

The issue of data publication arises here, as several research teams host data for their communities.
This has many benefits for the ~ University , in terms of rais ing research profile, but is not supported
fully at present. It is an area that promises significant return on investment in terms of research
assessment, and visibility of the Uni v er sesearchd s
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Table 19. School of Electronics & Computer Science data storage and management facilities!?

' Facility Capacity/  Capacity : Accessibility  Structure :
[total of Data
store
Personal Staff 3Tb 20 TB Individual Low Quotas enforced, but requests fc
CAt Sa02 gygents more quota are routinely agreed.
520dz2YSY 16711 Designed for individual, persona
and noncollaborative data

adwS a2 dzN 100s GB  10s TB School Low Fixed size, designed for
Filestore administrative documentation

shared within a school of group.

GwSaSI N 1TBper 100sTB Defined Low Bought by projects. Intended for

Filestore project group storage of large data sets specifi
to individual research projects.
Shared amongst an identified se
of individuals.

Content Low GB 100s GB  Global Medium  Content igglobally accessible
Management when published.
System School Bespoke CMS & wiki

database tables. Includemcpot
I £201Ff WYSRALI
Document Management system.

Subversion/ 10s GR 100s GB Defined Medium  Primarily aimed at sourceode.
9/ { aC2 100GB group
EPrints 10s GB 100s GB  Global High Primarily documents and papers

though other formats supported

"Note that 0Cap a adfersyo the pize of arsiridividual Jlata set, rather than overall
capacity of the facility.
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4.2.2.1.3 School of Humanities (Archaeology)

In this section we describe the Archaeology researchers within the School of Humanities. These users
rely heavily on centrally provided IT infrastructure, while also having specialist requirements to
satisfy.

Extensive use is made of the central iSolutions My Documents and Resource file stores by all
researchers . The Archaeological Computing group makes particular use of HPC facilities, and hence
uses the attached IRIDIS scratch space for temporary storage of large working files.

A number of projects use the Universityds media asset
videos, although the experience is not ideal. This is also used to share media for marketing purposes.

EPrints is used for research outputs, as for all Schools, but is not currently used for management or

publication of data.

Specialist systems are used for speci  fic research projects, including:

Autodesk Vault, for CAD and 3D modelling data;

Integrated Archaeological Database (IADB);

Portfolio, used for photographic data management;

Web servers, LAMP, for project sites including research data, and online journal;
Other systems used, e.g. NOC and ECS.

= =4 =4 -4 4

It is notable that the Archaeology researchers were unaware of certain central facilities (e.g.
OResearchdé Filestore,) and in other cases have found
range of needs , e.g. need for a Portfol io system rather than MediaBin.

4.2.3 Data Infrastructure Analysis

In order to visualise the current IT infrastructure, Figure 30 shows each data store plotted against its
ability to share data (x -axis) and the degree of structure of the data (y -axis). Here we include
iSolutions and Archaeology systems, to illustrate the typical overlap between central and School

systems. The size of the bubble represents the maximum size of an individual data set within the

data store, and the arrows represent the total capacity of the data store, to the same logarithmic

scale. The colour represents the degree of difficulty to the end user in storing th eir data in this store;
systems that require the production of large amounts of structured meta -data, for example, will be
more red than green.
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