





laboratory equipment deposits data and metadata directly into a repository; this data
(or at least the metadata) is then shared between institutions.

9.2.1.3 Ecosystem: eBank UK — the national scale

The ecosystem of dataset repositories developed in eBANK UK captures the
interactions of an institutional crystallography dataset repository federation with
publishers and other services such as aggregators and other dataset repositories
outside the federation. For example, e BANK UK has successfully demonstrated how
the underlying data from an experiment can be made available in or through a
publication. Such interactions also indicate that the connections that might exist
between a data ecosystem and other ecosystems; for example, those in the print
publications world. The three scales can be represented as follows,

Figure 14 e BANK UK at different ecological scales

9.2.2 Dataset Species

At the Institutional Data Repository level, species are:

e Users e Scientists o Institutional Repositories
e Funders e Metadata e Datasets (Crystallography)
e Researchers e Relevant

Institutional

Stakeholders

At the Institutional Data Repository Federation level, species are;

e Users e Scientists e Institutional Repositories
e Funders e Metadata e Datasets (Crystallography)
e Researchers e Policy makers e Aggregator services

At the eBankUK Model level

e Users e Scientists e IR Federations

e Funders e Datacentrers e Datasets

e Researchers e Publishers e Aggregator services
e Presentation / Portal

services
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9.2.3 eBank UK interactions

For each scale within the eBank UK ecosystem, real and potential interactions have
been detailed below. It is useful to identify potential interactions to assess how they
might help the population, community, or ecosystem flourish. For example, in
eBANK UK the symbiotic relationship between institutions holding crystallography
datasets and data centres is vital for the success of the ecosystem and needs to
recognised and nurtured. The species and interactions of the dataset ecosystem are
discussed in detail in the recent report ‘Dealing with Data’.**.

9.2.3.1 Interactions at the institutional dataset repository level

Species, Direction of Species, Type of interaction
interaction
Lab Machine = Lab Repository Deposit
Lab Repository = Institutional Data Repository Deposit and Validation
Data Analysis
Chemistry Blog & Institutional Data Repository Deposit, Share. collaborate
Scientist and & Lab Repository, Institutional Deposit, Discover, Re-use,
Researcher Data Repository administer
Funder 334 Scientist Capture data, make data
available
Dataset & Publication Link

9.2.3.2 Interactions at the

federation level

Species, Direction of Species, Type of interaction
interaction
Institutional Data 334 Institutional Data Repository Curate, Policy Development,
Repository (A) 3B) Preserve, Develop Standards,
Share Advocacy, Share
Training
Institutional Data & Institutional Repository Validate, search, Harvest,
Repository (A) Dataset Federation Expose Records and Metadata
Users = Institutional Repository Discovery, Reuse, Linking,
Dataset Federation Citation
Presentation = Institutional Repository Discovery, Reuse, Linking,
services (Google Dataset Federation Citation
Scholar, CiteSeer,
ChemRefer)
Funder & Institutional Repository Capture data, make data
Dataset Federation available, make federation
possible
Aggregator Service & Presentation Service Data discovery, linking and
citation
Publishers & Aggregator Services Search and harvest
Subject Repository & Aggregator Services Search and Harvest
Institutional N34 Aggregator Services Validation, search, harvest
Repository
Institutional & Library and Information Harvest, expose, discover,
Repository Dataset Services citation
Federation
Institutional & Publishers Citation, Publish, discover
Repository

% Liz Lyon (2007) Dealing with Data
http://www.jisc.ac.uk/media/documents/programmes/digital repositories/dealing with data report-

final.pdf
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9.2.3.3 Interactions at the eBANK UK level

Species, Direction of Species, Type of interaction
interaction

Institutional & Library and Information Harvest, expose, discover,
Repository Dataset Services citation

Federation

Institutional & Publishers Citation, Publish, discover

Repository

Institutional & Data Centre and Aggregator Harvest, expose records and
Repository Dataset Services data

Federation

Institutional & Digital Curation Centre Advisory
Repository Dataset

Federation

9.2.4 An eBank UK food web

The interactions with an eBank system could be viewed as simple food web.

Publicationq

Presentation-and-
Discovery--Servicesy

\

Aggregator-
Servicesq

LDataseﬁ]

Metadatay

tDataseﬁl

Metadatay

Datasetq

LDataseﬁl

Metadatay

LDataseﬁl

Metadatay

LDataseﬁl

Metadatay

Metadataf

Figure 15 eBank food web

The food web shows how different species are ‘consuming’ others who are acting as
nutrients. Although the figure is quite like an architectural representation of
harvesting it should be noted that the interactions may also reflect processes other
than technical ones (i.e. harvesting). There are also possible ‘chemical’ interactions
between nutrients, e.g. data and metadata which could be analysed.

9.2.5 Environmental factors in the eBank ecosystem

Environmental factors which benefit e BANK UK include:

e “Will and motivation’ i.e. agreement amongst community that it should
happen (i.e. right conditions)
e Bringing together of multidisciplinary team
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e Homogeneity of datasets within the field of crystallography compared to the
heterogeneity of datasets in other disciplines (e.g. physiology) which allows
the easier implementation of dataset repository

¢ Funding

e the Research Assessment Exercise (stating that all publications submitted for
the exercise make their underlying data freely available)

e the Open Access movement (arguing that all publications should make their
underlying data freely available).

¢ the Guardian newspaper campaign ‘Free our data’ (arguing that publicly-
funded data should be freely available- with particular (but not exclusive)
focus on Geospatial data *°)

Factors potentially hindering the eBank UK ecosystem include:
e Competition for resources from eprint repositories (Resources such as
:finance, storage space, infrastructure or expertise).
Potential institutional immaturity in storing and exposing datasets locally.
a lack of clarity about dataset ownership within institutions
copyright restrictions,
other legal or ethical constraints,
embargo periods (researchers or others wanting to restrict access to their data
for an initial period)

9.2.6 Biodiversity

It could be suggested that e BANK UK represents a monoculture. and, though very
successful, might be fragile in the longer term. Consequently an important question,
highlighted by an ecological approach is whether the conditions created to make
eBank UK successful (e.g. funding, conditions, level and quality of interactions) can
be sustained and replicated in other environments with the establishment of other
subject specific institutional dataset repositories and federations. Does eBank UK
resemble a monoculture because something within the design makes it so, or is it
because it is the first such ecosystem to be developed (and is therefore a prototype for
future institutional dataset repositories).

9.2.7 eBank UK: resource tracking

There are many resources that are passed between entities at different levels in the
eBank UK ecosystem. They include the funding required to set up an institutional
dataset repository, user training materials, the datasets themselves, their associated
metadata.. If such resources are viewed as nutrients their movement around the
ecosystem can be tracked. Such an approach facilitates an understanding of what has
been or is needed to help the system thrive, through asking questions like “Has this
repository entity benefited from resources provided by others? If so where did the
resources come from? Are they available to a other entities in the ecosystem?”’

It would be interesting to examine how datasets move and are transformed through an
ecosystem, and what effect this may have, for example on their increased use perhaps,
again this is something that could be modelled and simulated mathematically e.g.

e does the adding of quality metadata increase discovery and reuse

% hittp://www.freeourdata.org.uk/
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¢ is analysed data more used in an ecosystem
¢ is the way datasets are disseminated important to the way it is discovered

Ecology can perhaps provide a fresh way of looking at existing systems and the
interdependencies between entities.

9.2.8 Dataset Ecology Diagrams

The final section of the eBANK UK model presents diagrams before and after an
ecological approach has been applied.
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10 An ecologically-influenced approach and existing
work

The wealth of existing work within the repository space has created a degree of
divergent approaches and terminological confusion in communicating how
information and repository systems interact with each other, with other systems, with
people, and of how the flow of information resources is managed. Knowledge and
use of existing reference models, architectures and frameworks is often either geared
towards members of specific communities, e.g. digital preservation, space science, e-
learning or e-assessment or focused purely on technical architecture, without
reference to the dynamics of a living system.

The ecological metaphor introduces a new set of terminology to this already crowded
space. This section of the report aims to explore, briefly, how this ecological
approach aligns with existing work and how it might be used in conjunction with
them to support and enlighten, rather than duplicate. This exploration specifically
engages with repository-related work ongoing in higher and further education in the
United Kingdom.

10.1 The OAIS reference model

The Reference Model for an Open Archival System (OAIS) is aimed at information
systems wishing to undertake long-term preservation in the UK it use in connection
with repositories has been supported by many organisations, such as The Digital
Curation Centre, the Digital Preservation Coalition, JISC, The British Library and The
National Libraries of Scotland and Wales.

OALIS defines a reference model as “A framework for understanding significant
relationships among the entities of some environment, and for the development of
consistent standards or specifications supporting that environment. A reference model
is based on a small number of unifying concepts and may be used as a basis for
education and explaining standards to a non-specialist” *°. The OAIS reference
model is very much an abstract framework and communication tool, working at a high
level to specify functions and concepts, within the context of long-term preservation.
Recent work °’ has shown that its applicability goes wider than that as it identifies an
environment containing consumers, producers, repository functions and information
flow common to many repositories, whilst bringing with it a heightened awareness of
preservation issues. OAIS might prove useful for repositories wishing to
communicate or audit their internal functions in relation to a detailed abstract model.
Its focus, though, is on the ‘archive’ or ‘repository’ as a single system and it lacks
support for defining and understanding the ways in which repositories interface with
each other and with other systems.

3% Consultative Committee for Space Data Systems (2002). Reference Model for an Open Archival
Information System (OAIS). Blue Book, January 2002. Retrieved 2005-04-20, from:
http://ssdoo.gsfc.nasa.gov/nost/wwweclassic/documents/pdf/CCSDS-650.0-B-1.pdf

37 For further information refer to Allinson, Julie, OAIS as a reference model for

repositories : an evaluation, UKOLN, November 2006
http://www.ukoln.ac.uk/repositories/publications/oais-evaluation-200607/
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