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In this paper, I present the Library’s contributions to an institutional infrastructure to support research data management. 

I begin by outlining library repository services for supporting curation and discovery of UNSW research materials. 

This is followed by a use case which shows a researcher’s engagement with services for managing research data.

In particular, I highlight the relationships between the infrastructure and research practice, as well as institutional relationships between research, library and IT organisational units.

To conclude, I look briefly at future directions for the library’s services for managing research data.


UNSW Library Repository Services

 Library role in management and curation of
research materials

* Fedora for underlying storage technology

o EXx Libris Primo for search and discovery service

« Java EE6-based content management interface
 Web-based repositories for research material

* Faculty-based (disciplinary) collections
 ResData - research data management service

o Catalogue of datasets

 Research data management plan
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In addition to the institutional repository for open access publications, the library has developed two major services to support management of research material.

The first Library has two In order to support research data management at University of New South Wales (UNSW), the UNSW Library is contributing to the development of a research data management (RDM) service. In this paper, we present the Library’s key contributions to an infrastructure to support the service, including a curation-focussed information repository based on Fedora Commons software. In particular, we highlight the important relationships between the key stakeholders that the infrastructure embodies. The infrastructure also provides a foundation for establishing future relationships between new and existing stakeholders, thereby developing a sustainable information ecosystem for managing and disseminating UNSW research data. 




Research Data Publishing &
Management

e Increasing importance of publishing research data as
Important resources

— facilitates validation, reproducibility and attribution
— requires efficient management

« Recommendation/requirements from funding bodies
for research data management plans

— the Australian Code for the Responsible Conduct of
Research

— Requires institutional policies, infrastructure and
support services



Presenter
Presentation Notes

In line with international trends relating to the management of research data - including those that support validation, reproduction and attribution of data - applicants for funding from the Australian Research Council are asked to “[o]utline plans for the management of data produced as a result of the proposed research, including … storage, access and re-use arrangements” (Australian Government, Australian Research Council, 2014, p. 15). 


As specified in the Australian Code for the Responsible Conduct of Research, researchers are not solely responsible for managing their data. They need to be supported by their institutions, ideally, through an institutional framework which includes policies, infrastructure and support services. Developing such an infrastructure requires institution-wide collaboration -  with contributions from key stakeholders. 


Research Data Manhagement

Research Data Management (RDM)

Planning

Curation

Publishing

11

RDM Infrastructure (Services)

Support

Storage

Discovery
& Access

Research Policy
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By which I mean this … researchers to this … it needs to be supported by services fro RDM which are underpinned governed by and documented in an institutional policy framework


UNSW RDM Services — an institutional
collaboration
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At unsw we have started


UNSW RDM Services Architecture
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Scenario: Researcher Research Data Storage

| am a researcher with a current research
project for which students are collecting
data. | want to create a research data
management plan to help them with their
data management and also provide data
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Scenario: Researcher Research Data Storage

Step 1: Create a Research Data
Management Plan (RDMP) through the
web interface. The researcher will be
prompted for information which aligns with
requirements of the university and funding
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[Change this scenario step]


Scenario: Researcher

Step 2: When submitted, the RDMP will
be managed in ResData and will be used
as a basis for subsequent data
management activities for that project.

Research Data Storage
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Scenario: Researcher Research Data Storage

Step 3: Information about existing grants
is available in a feed from the UNSW data
warehouse (JULIA). The ResData record
is prepopulated with these metadata.
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Scenario: Researcher Research Data Storage

Step 4: A report of the RDMP can be
exported through the reporting service.
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Scenario: Researcher Research Data Storage

Step 5: Once a dataset has been collected T -
the researcher can create a dataset
description record through the Dataset
Metadata Deposit interface or through
other services that automate capture from
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Scenario: Researcher Research Data Storage

Step 6: These dataset records, when sent
to ResData, are pre-populated with RDMP
metadata for that project.
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Scenario: Researcher

Step 7: A DOI can be requested at the
time the metadata record is created or at a
later date. The DOI, created through the
ANDS Cite My Data service and DataCite,
allows the dataset to be cited in

Research Data Storage
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Scenario: Researcher

Step 8: Information in the RDMP record
will enable the Data Storage Interface to
determine where the data can be located
(either locally or externally), who may
access it, and the associated retention
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ResData Integration with UNSW Enterprise

Databases
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Fundamental to the system is that ResData, in the first instance, integrates with UNSW enterprise databases


ResData Publish Workflow

ANDS Cite My Data C'tle DOl » ANDS Cite My Data
Data Service Resolver Service API for
| SEEE requesting and
‘ assigning DOls to
dataset records
Request Receive Landing # Dataset | « DOl access resolves to
record pol Page Record Ianding page
» Landing page provides
t access to both the
published record and
4 A
ResData other related resources
Fedora
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Further along the research lifecycle, ResData provides a service for requesting and assigning dois. Because dataset records in ResData are linked to related publications in UNSWorks, the UNSW IR, the service supports citation of data …


ResData Metadata Ontology
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ResData Ontology
And underpinning ResData is an RDF ontology that defines a variety of semantic metadata elements and rules, which facilitate information capture and querying, storage (Fedora), and exchange (storage and discovery services in fig. 1). 
The ontology defines the following key concepts
Dataset represents a description of the main outputs of a research activity. A dataset could be derived from, or be related to, other datasets.
Process or methodology provides information about the processes/workflows/methods used to produce a research dataset. This may include information about the software tools or algorithms used in the research.
A project or grant describes the research activity, of which a dataset is an output. 
A party/contributor represents a person or an organisation that has contributed to the production of a dataset. Typically, a contributor or party also has a role in the associated project or grant.  A dataset can have one or more parties or contributors associated with it.
Research data management plan describes a plan associated with a project or grant. A research data management plan includes information about storage, methodology and contributors associated with the research outputs – i.e. the datasets. This enables useful semantic correlation between a plan and dataset – e.g. plan information is used to create a dataset record. 
Use of a semantic web or RDF/OWL ontology to represent the ResData ontology enables extensibility for the key concepts, to accommodate future requirements of the UNSW research community. 
The ResData ontology is included in the ResData source code that is publicly available from SourceForge under Mozilla Public License ResData on SourceForge, available at: http://sourceforge.net/projects/resdata/

 mainly based on ANDS Rif CS ontology – concepts inherited from open provenance model
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The previous slides showed relationships between research practice and UNSW systems, and between elements in the ResData service … but we all know that these interfaces are socially and culturally defined and mediated by policies and support services. These policies and services, along with systems and workflows comprise an ecosystem in which research data are managed.

Governance and Support models for RDMP
Development of the RDM service was based on institution-wide collaborations between key stakeholders. Infrastructure developments were overseen by a Board, chaired by the Pro Vice-Chancellor (Research), and were informed by expertise from a Business Advisory Group, whose membership comprised UNSW senior researchers, and policy, technical and administrative staff from the University’s IT, library, grants management, analytical, and graduate research units. 

Following the release of the service to the UNSW research community in January 2014, an IT research support specialist has been employed for 12 months to roll out the service and to on-board early adopters of the service. 

Under business as usual, coordinated support services from across the stakeholder units will promote the service and facilitate its useability. 

The partnerships that have formed between the Division of Research, UNSW IT and the UNSW Library, in both governance and support capacities, are fundamental for ensuring that the infrastructure is fit for purpose and is sustainable as a long-term service for the UNSW research community.  


Library Research Data Management Support Model
To promote the RDMP infrastructure as a long term sustainable service, the library has a team of specialist librarians - the Faculty Outreach Librarians, who provide comprehensive information resources and ongoing support to UNSW researchers. 

A series of factsheets - based on key concepts of research data management planning have been created: 
Data documentation and metadata
Access, reuse and sharing
Intellectual property, copyright and licensing
Data citation
Data storage and security
Preservation and archiving

These have been written with reference to UNSW services and infrastructure, and address practices and procedures to guide researchers through UNSW processes and services for managing their data.



Sustainability

* Two levels of relationships

* Research projects, outputs (data), and the associated
personnel

* Roles and responsibilities associated with the provision
and sustainability of the service components

 Flexibility
e Future requirements
» Changing organisational structure and relationships
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A Sustainable Instituional Collaboration
The success and sustainability of the RDM service is contingent upon serving the ongoing and evolving needs of the USNW research community. For this reason it was important to establish a strong relationship with UNSW researchers during initiation and development of the RDM infrastructure. Maintaining and fostering these relationships is equally important for sustaining the service. 

The layers in the RDM infrastructure are underpinned by two main levels of relationships:
Research projects, outputs (data), and the associated personnel
Roles and responsibilities associated with the provision and sustainability of the  service components 

Evidently, sustainability and growth of the first level is heavily dependent on the second level of relationships. Failure to integrate information from the UNSW grants management system with ResData, for example, significantly reduces the capability of creating data management plans for existing research projects, which in turn, makes storage provisioning for researchers in the storage layer less sustainable.
Adherence to suitable policy and governance is key to both establishing new relationships, and sustaining existing partnerships embodied by the RDM infrastructure.
A necessary condition for successful implementation and integration of the management and storage layers in the RDM infrastructure (previous slide) was a shared understanding of policies and decisions among project partners. Clear and thorough documentation at all stages of the project, including the current state of RDM infrastructure and services at UNSW, and agreement on system-wide workflows and specifications were critical for successful implementation of all RDM services.
Project governance was critical for establishing these understandings between partners, and the governance model for the ongoing operation and enhancement of the RDM service will be critical for ensuring its sustained usefulness to UNSW researchers.

The RDM service infrastructure is designed to be flexible, to accommodate future information management requirements. The long-term efficacy of the RDM service is, however, predicated on a degree of flexibility in the relationships and the associated responsibilities embodied by the underlying infrastructure. 
This is where the primary relationships – at the level of University Librarian, CIO and DVC(R) – all of whom are either members of or deputised on the Project Board – is critical



Conclusions and future work

* Higher degree research candidates
« RDMP template
« Automatic allocation of storage

* Research Data Storage Infrastructure (RDSI)

RDS I

Research Data Storage

Infrastructure

e Data Documentation Initiative metadata (DDI)
« UNSWorks preservation policy and procedures
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We are currently extending the service are to develop RDM procedures for the University’s higher degree research candidates.

Immediate plans to grow the service will enable researchers to upload data directly to a national data store (RDSI) using the UNSW RDM service. 

Future work will also focus on providing support for additional metadata and data formats as well as ensuring their long-term preservation. In particular, incorporation of Data Documentation Initiative (DDI) metadata in the ResData service will enable researchers to more efficiently deposit their data in disciplinary stores such as the Australian Data Archive.  

The preservation policy and procedures for UNSWorks will be extended to implement preservation measures for ResData.   

These developments are intended to enhance the ecosystem for managing UNSW research data, by establishing new workflows and relationships - at the level of metadata, researchers, and national and disciplinary data stores.

 



ResData URL

https://resdata.unsw.edu.au/pages/authenticate.faces



https://resdata.unsw.edu.au/pages/authenticate.faces
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