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Executive Summary
This project funded by the JISC Repositories Start-Up and Enhancement Programme enabled Nottingham Trent University (NTU) to develop an Institutional Repository (IRep) for the storage of a wide variety of materials, teaching and learning, research and institutional in an eclectic variety of formats integrated into a single search facility. Essentially we wanted to build a location for anything and everything which will extend the body of knowledge held by the University for the benefit of its members.
Its main purpose is to preserve and showcase the huge range and variety of outputs from the University, and to assist NTU authors in promoting their research to a wider audience with their ideas and findings more readily accessible to all interested parties.

Professor Neil Gorman, Vice-Chancellor, said ‘the IRep has a significant role to play in increasing the world’s access to the first class work and research being undertaken at NTU. IRep will ensure that the exciting and innovative work that the University produces is as visible and accessible as possible to the global community, helping to raise the profile of Nottingham Trent University and its staff.’

NTU’s Institutional Repository includes research collections such as journal articles and conference papers, as well as a corporate collection (material such as corporate images and presentations), and a learning and teaching collection to share innovative practice with the wider academic community. It preserves the scholarly and institutional information of NTU for the future and facilitates wider access to academic research. It provides a full citation for each item, and wherever possible, the complete content subject to any copyright restrictions. It delivers a key initiative from the University’s Information Management Strategy.

The year long project has been a collaborative effort led by the library, with significant input from the research and academic community across the University. On behalf of NTU, LLR is overseeing the development of the repository and actively mediates the addition of all new material.
The project delivered a technical platform for the repository, based on the Ex Libris DigiTool application; developed policies and procedures to make its research output more accessible; established workflows centrally within the University for the inclusion and subsequent management of material within the repository; developed a range of interfaces to the repository content, including access through the University library’s established federated search engine, in order to make the content as widely available as possible; and developed strategies for the ongoing promotion and expansion of the repository through liaison and advocacy work with academics, researchers and administrators.

Background
Early in 2006 NTU was in the process of reviewing and developing an institutional wide approach to Information Management. As part of this work we identified that a number of external drivers [1] highlighted the need to increase the profile of and access to Nottingham Trent University’s research output and other scholarly works. We were also looking at ways in which we could effectively manage the Intellectual Property of the University.

‘Repositories are important for universities and colleges in helping to manage and capture intellectual assets as a part of their information strategy. A digital repository can hold a wide range of materials for a variety of purposes and users. It can support research, learning, and administrative processes.’ [2]
As part of this review we highlighted that:

· The University’s current content management service is aimed at Web Content management, and not directly related to digital asset management

· Through the Library Management System and other electronic facilities, the Libraries provide easy access to licensed and subscription digital information resources

· There was a significant requirement to open up resources locked to one particular course within our Virtual Learning Portal to other staff and students

· An enhanced requirement existed for wide access to digital learning resources (partly being fostered by the plans to move from an in-house developed Virtual Learning Portal to a new Virtual Learning Environment).

As a consequence, we identified that there are specific needs related to identification, metadata and searchability that necessitated the consideration of a digital asset management system to enable exploitation and control of the University’s scholarly works and other digital assets.

NTU identified that it wanted to establish an enterprise level system so that we could capture all research, scholarly works and digital assets that enhance learning, to eliminate duplication at the local level, and to provide a well managed, systematised, extensible, scalable, sustainable, standards-compliant Institutional Repository system for the benefit of staff and students.

We identified that digital assets such as theses, published papers, pre- and post-prints, and other e-scholarly works:

· Can be difficult to find;

· Duplicated across the University;

· Stored in an ad-hoc manner;

· Not compliant with copyright requirements;

· Deficient in appropriate metadata and open standards/access requirements;

· Under-exposed or not exposed at all;

· Cannot be searched via a single search engine;

· Cannot be ingested into a centrally management system.

We wanted to develop a successful system which delivers a sustainable way of managing these digital assets, and could expose these assets to researchers, staff, students, and to the wider community. These assets needed to be searchable, discoverable, deliverable, sustainably managed on a ‘one object-many uses’ model, copyright compliant and rights-managed, and be preserved into the future.
Aims and Objectives

The overarching purpose of the project was to raise the profile and accessibility of NTU generated research and other resources (of a range of formats) through the implementation of a sustainable technical platform and associated policies and workflows within the institution.

Specifically the objectives were to:

· Identify, procure and embed a technical platform for the repository.

· Assist the University in developing policies and procedures to make its research output more accessible

· Establish workflows centrally within the University for the inclusion and subsequent management of material within the repository

· Develop a range of interfaces to the repository content, including access through the University’s established federated search engine, in order to make the content as widely available as possible

· Develop strategies for the ongoing promotion and expansion of the repository through liaison and advocacy work with academics, researchers and administrators

None of these objectives changed during the course of the project.

Methodology

At the start of the project a multi-skilled cross unit team formed of IT specialists, library staff, educational development staff, and academics was put together to successfully oversee the project from concept through to implementation. The overall project approach consisted of the following key strands:

· Selection and implementation of technical platform.
· Identification of the content and its ownership.

· Identification of appropriate workflows and metadata schemas for the identified content types and subsequent testing.
· Integration of repository content with existing resource discovery systems within the University.
· Development within the University of appropriate frameworks and policies for the capturing and use of repository content.
· Promotion and expansion of the repository within the University.
 
In order to conduct these strands to completion we created six workstreams (Procurement, Content, Technical, Business Processes, Communication & Training) led by key members of the project team who reported on progress and issues on a weekly basis. While the procurement process remained with the senior member of the Libraries and Learning Resources (LLR) department and was completed fairly early in the life cycle of the project, the other workstreams were a collaboration between LLR and other departments and remained active during the duration of the project. LLR has well established close links with the University’s central Information Technology (IT) department (Information Systems) which supported with the technical and implementation process of the project. University’s Educational Development Unit and the academic schools and departments provided input and support on the content aspect. The teams of specialists within LLR would manage the workflows associated with content ingest ongoing maintenance of the repository, including the application of appropriate metadata standards.
Implementation
Setting up a project management structure

At the start of the project a project steering group was put together to provide overall management and direction to the project. The steering group consisted of representatives from key areas of the University who had interest in the project and of people leading the project’s workstreams. This group met on a regular basis during the course of the project providing steer and control, looking at risk and issues and progress to ensure the objectives were delivered.
A project manager and a project team were appointed early in the project to ensure the delivery all the tasks set out in the project plan. The team members were selected from relevant departments to produce a multi-skilled cross unit team capable to progress the main aspects of the project. 

However a few months into the project, it was noticed that due to the number of people on the project team who were also members of the Project Board, clarity with regards to roles and responsibilities in the respective groups was being compromised. We therefore decided to reduce the core members of the project board and project team taking the opportunity to clarify the workstream leaders of the project, their roles and who would be supporting them. This helped to regain focus and to allow the workstream leaders to meet weekly to update on progress and manage the work of the teams involved in the project.
A project space on the NTU network as well as distribution lists were setup to facilitate communication and sharing information on the project.
The project management activities lasted the whole duration of the project.

Selection and procurement of the technical platform
By June 07 the project team had successfully identified and procured a technical platform for the implementation of the repository. The key technical features identified for the system were:
Standards compliance
· Compliance with the OAI-PMH
· Support for the storage and delivery of simple and multi media data stored of a wide range of file formats (text, images, datasets, video, audio, etc…)

· Support for a range of compound file formats and protocols (METS, MPEG21, IMS CP and JPEG 2000)
· Support for a range of metadata standards (Dublin Core, MARC and METS)
· Awareness of SCORM
· Awareness of NISO standards for institutional repositories
· Support for OAIS reference model
System functionality and interoperability

· Ability to integrate with other University Library systems, Learning systems and corporate systems and applications (Library Catalogue, electronic searching [eSearch], Virtual Learning Environment)

· Ability to control remote search-engine indexing, to filter crawled contents (enabling appropriate materials to be harvested for the OpenDOAR initiative and others as required)

· Robust scalability and extensibility – minimal inherent constraints on object size, collection size, or hierarchical collections with internal nesting 

· Support for institutional authentication standards (IP address authentication, LDAP, Athens and Shibboleth).  Ability to support single sign on.

· Ability to decentralise upload process alongside centrally managed permissions control

· Simple, intuitive, easy-to-use input and upload interface for adding content

· Support for Copyright and Rights management at point of upload and entry

· Support for workflow management for objects and collections; with checks and permissions

· Support for both bulk ingest and individual object upload

· Support for file versioning 

· Ability to export bibliographic information and metadata in standard format such as XML and RSS
· Ability to link to content housed externally to the application

· Ability to generate granular and customisable usage statistics

Search, access and retrieval functionality

· Support for standard searchability methods, including z39.50, and SRU/SRW 

· Support for persistent URLs creation and inbound and outbound OpenURL linkages

· Search capability by variety of filters and ‘Simple’ and ‘Advanced’ retrieval options

· Compliance with web accessibility standards and legislation

· Easy to use and intuitive user interface; functional out-of-the-box; easy to brand and customise

· Ability to integrate user prompts and links to support documentation and services.

We also looked at the Technical Requirements Specification document from the MIDESS project [3] to do a comparison between solutions and at the end of our evaluation the proprietary software DigiTool from Ex Libris appeared to be main contender for what we wanted to achieve with our timescale and resources. However following a demonstration of this system, it appeared that two features were not directly supported by DigiTool; file versioning and understanding of a SCORM compliant object. After reviewing these two features we accepted that DigiTool allowed for several versions of an object using Manifestations (having more than one object per record) and recognised that even though DigiTool could not directly deliver SCORM compliant objects through its interface it could still store the object which was satisfactory to the project team.

Finally to complete the evaluation of the system, some members of the project team visited Liverpool John Moore University to seek on advice and experience on this product as they already had been running this solution for over a year. 

At the end of this process we were confident that DigiTool would support successfully the management of the digital assets of the University as well integrate with the other services delivered at NTU. 
Following the acquisition of the technical solution, early July 07 we started the process to investigate the supporting hardware for the solution and our requirements. The technical team worked together with the content experts and Ex Libris to identify the hardware capable to support the anticipated size and growth of the repository but also to integrate with the current hardware spectrum already supported by the Information Systems department at NTU.
In order to increase sustainability of the new service, we also decided to enter into an escrow agreement with Ex Libris for DigiTool. However following further investigation it became apparent that the project team would have to look in more detail at escrow agreement strategy within NTU, and also establish whether or not Ex Libris would deposit DigiTool into the National Computing Centre (NCC). When finally Ex Libris released DigiTool to NCC and we were confident of the strategy of University, we entered in an escrow agreement.
Maintenance of the software, hardware and escrow agreement has been embedded into the existing processes and workflows of the University.
Content identification and Metadata
The primary aim of this project was to research, specify, procure and implement an Institutional Repository which enables the management of a wide range of digital assets. The core of the repository will be the digital archive of the University’s research output defined by the RAE process and focuses on peer-reviewed post-publication outputs [4] or post-prints: 

· Books/book chapters

· Journal articles

· Conference papers

· Patents

· Software

· Internet publications/websites

· Performances

· Compositions

· Designs

· Artefacts

· Exhibitions

· Research reports

· Digital or visual media

· Research datasets.

However, we identified that the repository will not merely duplicate existing channels of scholarly publication, but will also include a range of grey literature [5] such as:

· Pre-prints or papers not intended for publication

· Working papers and methodologies

· Doctoral theses 

· Laboratory technical reports

· Conference contributions (unpublished)

· Papers in support of grant applications or to funding bodies

· Project reports.

We believed that the decision to include these may be determined by the prevailing research culture in individual disciplines, including requirements by individual funders and/or areas where pre-publication dissemination and peer-review is encouraged or by publisher’s restrictions on access to material but wanted the repository to be ready to accept this type of material.

Taking this hybrid and inclusive approach to both formal and informal scholarly output extended beyond the traditional research-led contents of a repository and enabled us to include a range of objects linked to learning and teaching at the University. This might include:

· Textual course material

· Multi-media course material

· Online examination papers

· Image datasets

· Digitised special collections and archives

· Selected post-graduate dissertations.

Therefore one of the main activities which took place right at the start of the project and which lasted the whole duration was to identify the source and ownership of the content to be ingested into the repository. We envisaged having three main collections to encompass the wide range of materials we wanted to expose through the repository and to assign content leaders and experts for each of the collection. The role of the content leaders was to work and communicate with the content experts in each area to define, gather and describe the content that will go into the repository.

Several meeting and workshops were organised with key stakeholders to help the project team to clearly define the way to organise our content into collections and the person who will lead work for each collections. We decided to take a hybrid approach in organising the content between a subject based collections and collections of interest.
The three initial collections identified were: 

· Research and Scholarly Collection: We identified that the content of this collection would be driven by the NTU Research Publications Database (RPD) already in place at the University. LLR has the ownership of this database and has a strong link with the academic community to facilitate the gathering of information for this database which contains over 9000 records. However because this database was designed for a specific purpose it only contained metadata records of the Research and Scholarly work produced at NTU. Most of the full text item (or equivalent) for these records are either kept with the authors or published with various publishers. We understood that the first step was to get the records from the Research Publications Database into the new repository and to put in place at a later date the processes needed to get the objects for the records where feasible and appropriate. This task rested primarily with the Information Resources service from the Library and was led by Rob May from the project team.
· Learning and Teaching (L&T) Collection: We decided this collection would be a more discreet collection compared the one above and was anticipated to have a diversity of content types and formats. The idea behind this collection was to expose the exemplar and mature Learning and Teaching materials created by the University rather than every single item available. The University had a project to replace the existing Virtual Learning Environment (VLE) with a new system (Desire2Learn [6]) which specifically came with a Learning Object Repository (LOR) component. We therefore had to investigate how DigiTool and LOR could potentially work together in the context of the University. Following some initial research and discussions with the two systems manufacturers, it became evident that technically it could be possible to have some level of interoperability between the two systems. However due to the very different timescales of the two projects we opted for the approach of having our Educational Development Unit (EDU) department working with the Learning and Teaching coordinators and the academics to select the exemplar materials. The amount of content for this collection was anticipated to start rather small until the new VLE is completely integrated into the University. EDU had the task of collecting and describing the content for this collection and the work was led by Vicki McGarvey.
· Corporate Collection: Again we envisaged this collection to be a more discreet but with a diverse range of content type, including presentations from senior members from the University, images from the Marketing department and other materials from the Professional Services. Gathering content for this collection has proven to be more difficult than anticipated due to the diverse source and ownership for the content. We approached several departments at the University to investigate their corporate materials but in many case after initial conversations it was clear to us that these departments were looking at a Document Management System for their digital assets rather than the functionalities of an Institutional Repository. This collection was led by Liz White from LLR.
Concurrently to the work done identifying the content source and ownership and in parallel to the technical implementation (described below) work, we had to decide on what metadata standard to use, which metadata to store and present for each content type and finally who will provide the metadata for each collection. Helen Adey took the lead on the metadata aspect of the project. DigiTool features flexible metadata schema, such as MARC, Dublin Core, MODS and METS, which support the cataloguing of various content type. 

We ran a series of workshop between our content experts, our cataloguers and project team members to decide which approach to take on metadata. At the end of this process we agreed to use Dublin Core as the primary metadata schema for the repository partly due to its simplicity and its ability to facilitate harvesting. 
Technical Implementation

From early July 2007 we started implementing the technical solution. The first task on the installation and configuration of the technical platform was to setup the purchased hardware (server and disk cage, backups, etc…) and the initial software (OS, Firewall, etc…). This task was carried out by the Information Systems department which would be subsequently managing and supporting the existing support structure and processes for the University. Following this process the system was then handed over to the Ex Libris technical experts for them to install and configure DigiTool. We did not experience any issues during these few steps which allowed us to have an out of the box system handed back to us mid August 2007 ready for us to build a test system and start customising it for our need. This work was to be done by Richard Cross and Fay Harrison from the e-Services area in LLR as they were also managing the other Library Management Systems at the University and they received technical training during October 2007 from Ex Libris.
From October 2007 to December 2007 we went through the most important steps of the creation of the demo system and the configuration of the interface. Broadly the activities which took place were:

· System Management

· Set up appropriate software plug-in on staff PCs
· Set up the Admin Unit 

· Set up Access for administrative staff
· Collection Management

· Clear of all default out of the box collections
· Set up the three new collections, sub-collections and their description using both Node and Logical collections
· Set up search syntax for lowest-level logical collections
· Define the indexing requirements
· Metadata Management

· Deploy Meditor clients to eServices staff PCs  to allow metadata management

· Add all local required Dublin Core fields to application schema

· Amend Dublin Core by adding local Dublin Core fields, which are then functional throughout the application

· Provide technical advice for metadata mapping for NTU Corporate Collection for content submitted by the central area.
· Provide technical advice for metadata mapping for the Research and Scholarly Collection for content from the NTU Research Publication Database.

· Provide technical advice for metadata mapping for Learning and Teaching Collection for content submitted by EDU.

· Agree single set of descriptive labels where Dublin Core tags are used for more than one mapping
· Test edit, update and change of ingested metadata records using Meditor client

· Test addition of objects/manifestations (and additional objects) to existing metadata records

· Client deployed to staff PCs; core variables established, including functional connection to core Admin Units

· Perform basic record management and maintenance 

· Content Ingest Management
· Create of suite of XML mapping schemas

· Set up ingest chain and confirm workflow through each of stages

· Ingest materials into the Repository using a combination of .csv metadata file; xml mapping document and associated files testing all possible and desired file types.
· Confirm operation of content removal and reload mechanisms

· Review ingest log files

· Content Deposit Management

· Set-up Depositor templates

· Establish submission formats (Rules for submission based on format)

· Draw up material flows (Workflow rules for each material type)

· Set up draft Depositor profiles (Generic identities for depositor types)

· Experiment with sample submissions using the Deposit Module

· Set up generic simple Approver account

· Test functionality of Depositor-Approver workflow cycle up to point of approval for ingest

· Investigate PDS based authentication for depositors

· Content Indexing Management
· Set up new required logical base and indexing routines

· Test that indexing routine function as intended in respect of collections
· Resource Discovery (user front end interface) Management
· Customise and brand the Resource Discovery environment to match NTU’s branding

· Customise collections
· Test content rendering in viewer

· Test search functionality and record retrieval

· Test full range of object delivery management, including the JPEG2000 viewer

· Test load management of multiple user activity in the resource discovery environment

· Test record saving, exporting and emailing

· Test collection management is functioning correctly; amend as required

· Authentication Management
· Configure login to use the University LDAP Patron Directory Service
· Refine PDS configuration to use SSL connection

· Customise generic PDS login page

· Test login page

· Remote Searching Management
· Set up search configuration for DigiTool in MetaLib (eSearch)

· Test functionality of deep-linking to object record and objects

· Test OAI search requests retrieve records from the repository
· OpenURL Management
· Setting up connection to the SFX OpenURL link server 
· Testing content retrieval through SFX

· OAI-Harvesting Management
· Identity mechanisms and filters by which local Dublin Core fields are managed / ignored by OAI requests

· Test that search-string requests are returning correctly formatted XML

· Once ingest is in use, test that XML retrieval functions correctly for loaded records and objects

· Copyright and Licence Control

· Test content access management based on copyright and licence constraints

· Server Management

· Setup server maintenance routines
· Register and manage domain address for the repository: irep.ntu.ac.uk

· Manage Web services

· Manage firewall settings and ports for web services

Early in January 2008 we had a fully functional repository. We loaded a wide range of test content into the repository which allowed us to demonstrate the full functionalities to a wide range of audiences within the University. This process allowed us to fully adapt the repository to the needs of the University and to identify any pitfalls prior to the launch.
Two weeks before the launch date, once we were satisfied with the architecture of the collections, the content and the configuration of the repository we took out all the test content from the repository and ingested the actual content which took us longer than we had expected due the very large amount of records to ingest in the Research and Scholarly collection. Retrospectively, we should have allowed more time to this task and allowed no other activities to take place in parallel to this work such as demonstrations of the system and change on the system configuration. In particular we encountered a problem during the change of the ports of the web services a week before the launch which caused a break in the service for two days which fully utilised our technical resources and delayed the work of content ingest. The problem was eventually resolved following an extensive collaboration between the technical leader of the project, the IT department and the technical support from Ex Libris which has a support office in Israel which allowed us to solve the issue over a week end. 
Finally the technical team of the project has also been involved with the DigiTool Product Working Group [7] and engaged in the DigiTool Enhancements Process. It ensured that we had a chance to convey to Ex Libris the development we would like to see happening on future version of the DigiTool product in order to support our objectives.
Policy & Guidelines
As early as June 2007, the project team explored the requirement of policies to support the repository and work in this area was taken forward by Lisa Warburton. We used the OpenDOAR Policies Tool [8] to help us creating the foundation of our policy and guidelines for the use of the repository. The draft policy and guidelines documents went through a series of review by the project team and project board until we were satisfied that the documents could be circulated to a wider audience for comments and review. We submitted these documents to the University Research Committee, the Academic Standards and Quality Committee and the Governance & Legal Services department to ensure they fit with the overall strategy of the University. This process took much longer than anticipated as we went through a series of reviews with these committees. By early April 2008 we finally obtained a sign off for these documents from the University’s Senior Management Team.
The policy and guidelines documents will be reviewed at least on a yearly cycle to ensure their relevance to the objectives of the Repository but also their fit with the University strategy.
These documents can be directly accessible from the NTU IRep web site at: 

http://www.ntu.ac.uk/LLR/irep/index.html
Copyright and Intellectual Property management
During the course of the project and following presentations to various stakeholders of the project, we realised that copyright and IPR issues was one of the main concerns for the content owners and it was important to give it the appropriate effort to facilitate acceptance of the repository in the institution. Two distinct issues came to light because of the collections we chose to make available through the repository. While the University would normally retain the intellectual property for the content related to the Corporate and Teaching & Learning collections the copyright status for the Research & Scholarly collection would be strongly dependant on the authors and publishers.
For the research outputs we acknowledged that publishers’ copyright policies would vary considerably on this issue.  We also appreciated that many journal publishers will allow pre-prints and/or post-prints to be deposited in institutional repositories, but not the final published version. Therefore LLR took on the task of working with the academic and researcher community to check the copyright status of their work for possible inclusion in the repository where we already had a metadata record for it. If their work had already been published, then we assumed that probably they had assigned or transferred their copyright to the publisher and this would impact on how we could make their work available in the repository. Therefore we took the approach that for journal articles, LLR will check the RoMEO database [9] of publishers' copyright policies before any items are made available into the repository. For other types of material, such as book chapters, conference papers, it was decided that LLR would  help the academics and researchers to check the agreement they signed before we could include any material to the repository where we had a metadata record for it. For any unpublished work, we acknowledged that it was still protected by copyright but in some circumstances, the University would claim copyright ownership so LLR will also support them to check with University’s Intellectual Property Policy for clarification and where possible to include the materials in the repository.
For inclusion of future work into the repository we strongly advised the academic and researcher community that the best way to avoid any problems with copyright was to retain their copyright whenever possible. However, we also fully appreciated that getting their work formally published would be a high priority for them and that in some cases retaining copyright might jeopardise publication so it was difficult to strike the right balance. We recommended them to look at the newly emerging author rights licences produced by JISC/SURF Copyright Toolbox [10] that allow negotiating rights with publishers. We also encouraged them for the future to read carefully any copyright assignment or transfer documents they are presented with before to signing them and reminded them that LLR offered expertise in this area. We finally strongly encouraged them to keep an electronic copy of any material they submitted for publication in the future whether that is a pre- or post-print version as many publishers will allow these to be made available within institutional repositories.
For materials in the Corporate and Learning and Teaching collections the approach was different as the University would normally retain the intellectual property for these types of materials governed by the University’s Intellectual Property Policy and Copyright in Learning and Teaching Materials policy.
These policies state what copyright statements should be used on all significant materials and that the minimal statement that should be used is based on the “All Rights Reserved” declaration. By its nature, this type of statement (or derivative) does not conform to the concept of Open Access and any use of the materials covered by this statement is extremely restricted. Therefore we explored the possibility of using Creative Commons [11] licenses and submitted a proposal to the University to use such licenses so it would enable the University as a copyright owner to grant some or all of its rights to the public while retaining others – basically moving from an "all rights reserved" to "some rights reserved" situation. 

Our findings for the use of Creative Commons in the context of the University were: 

Creative Commons licences – positives

· The licences can help simplify the management of intellectual property rights.

· Legal concepts are more accessible

· Control is in the hands of the authors and creators

· They can reduce reliance on specialist legal advice

· There is a well established and growing body of users and proponents worldwide, including: MIT (as of December 2007 1,800 courses are now licensed under by-nd-sa); Public Library of Science; the Internet Archive, the Open University; the Forum for the Future; JISC.

· Licences have been ported for use in the English and Welsh, and Scottish jurisdictions

· The licences are expressed in three ways

· They provide a way to publish materials digitally with minimum legal intervention and cost and in a way that gives some degree of control over the intended uses the materials can be put to.

· The structure and value of the licences is that they are built on traditional copyright, property and contract law.

Creative Commons licences – negatives

· The licences were originally aimed at individuals in the “creative industries” and some legal observers have argued that they are therefore unsuitable for universities.

· They do not have any way to control or assert database right – probably as a result of their American origins.  However, collections will remain protected by database rights whether or not it is mentioned in a licence.

· The licences can not be revoked, although if a licence is breached by a party then it is automatically terminated.

· They do not have a “non-endorsement” clause to prevent future users from associating the materials with ideas, values or organisations that the University or individual creators might find repugnant or damaging to their reputation.

The licences have a specific clause that prohibits the use of technical protection DRM measures such as passwords or encryption to restrict access to materials carrying a Creative Commons licence. (Creative Commons critics claim this clause prevents such licensed materials can not be used for e-learning purposes if the materials are deposited in secure network environments. Adherents argue that the clause is to prevent the use of Creative Commons licences on materials that are initially released in a restricted manner. They also argue that once the material has been made available it is permissible for it to be subsequently used in a secure environment such as a VLE – users are still free to take and use the material outside the protected environment.)
Creative Commons licences - Consequences for the University if proposal adopted
· All University materials containing third party content that are selected for deposit in the IRep would need to be checked carefully to ensure that is permissible to licence that content using Creative Commons.

· University created materials that contain third party content licensed under the Creative Commons attribution, non-commercial, share alike (by-nc-sa) licence would also need to be licensed under the same licence.

· The two University copyright policies, the Copyright in Learning and Teaching Materials and the Intellectual Property policy, would both need amending to reflect this change in policy.

· As the licences are non-exclusive the University would be able to licence commercial use of the materials if desired if either of the two most restrictive licences were used.
At the time of this report being written the proposal has yet to be accepted as it will have to go through a series of endorsements through several committees at the University.

Workflows and Business Processes setup
Due to the very different nature of our three initial collections we had to define and set up three different workflows and supporting business processes.
· Research and Scholarly Collection: As established earlier in this report, this collection would be driven by the NTU Research Publications Database which was already sustained by existing processes until eventually IRep will supersede the Research Publications Database.  However until then we established that we wanted to build on theses processes as follow:
1. LLR will regularly send requests to the academic and research community to provide metadata and content and copyright status of their publications and research outputs.
2. The academics and researchers fill in the metadata templates provided for each of their content type and submit them back with the object itself if available to a central mailbox managed by LLR.
3. The Information Resource team in LLR will check where unclear the copyright status for each of the content submitted
4. The cataloguers team in LLR will do quality check of the metadata to ensure that all required fields are provided as well as in the right format but will not check on the accuracy of the data itself. They will also update the Research Publications Database records.
5. The eServices team in LLR will process the metadata and objects and will ingest them in the repository.
6. Any subsequent modification of the material ingested will be dealt by the cataloguers’ team in LLR using the repository metadata editor (Meditor) client.
It was agreed that ownership for this collection would lie with the NTU Associate Deans of Research.
· Learning and Teaching Collection: The processes we put in place for this collection can be described as follow:
1. a) Educational Development Unit (EDU) department working with the Learning and Teaching coordinators and the NTU academic community will select the exemplar materials to go into the repository.
b) Alternatively academics will have the ability to send requests for inclusion in this collection to a central mailbox managed by LLR which will be forwarded to EDU for them to process.
2. EDU will work with the content owners to gather the metadata and objects and will fill in the Excel metadata template provided by LLR.
3. The Information Resource team in LLR will check that there are no copyright or IPR issues related to the submitted content.
4. The cataloguers team in LLR will do quality check of the metadata from the returned Excel template to ensure that all required fields are provided as well as in the right format but will not check on the accuracy of the data itself.
5. The eServices team in LLR will process the metadata and objects and will ingest them in the repository.
6. Any subsequent modification of the material ingested will be dealt by the cataloguers’ team in LLR using the repository metadata editor (Meditor) client.
It was agreed that ownership for this collection would lie with EDU.
· Corporate Collection: Again for this collection the processes to put in place were rather simple and the less restrictive as possible and can be described as follow:
1. a) Anybody at the University will be able to sent requests for inclusion in this collection to a central mailbox managed by LLR.
b) The Director of LLR or the NTU Commercial Director will identify content to go into this collection.
2. LLR will be screening the initial requests to ensure it fits with the aim of the collection and will seek confirmation for inclusion from the Director of LLR or the NTU Commercial Director or their delegates.
3. LLR will create metadata for the objects working with the content owners and describe them in an Excel metadata template provided by LLR.
4. The cataloguers team in LLR will do quality check of the metadata from the returned  Excel template to ensure that all required fields are provided as well as in the right format but will not check on the accuracy of the data itself. 
5. The eServices team in LLR will process the metadata and objects and will ingest them in the repository.
6. Any subsequent modification of the metadata ingested will be dealt by the cataloguers’ team in LLR using the repository metadata editor (Meditor) client.
We had an issue relating to identifying the ownership of this collection due to the wider range of content and area that this collection could cover. Following a presentation to the project to the Information Management Steering Committee and discussion at a project board level it was finally agreed that the ownership for this collection will lie with the Director of LLR for the academic aspect of the content and with the NTU Commercial Director for the marketing aspect of the content.
As part of the policy development it was agreed that requests for any new collections and significant sub collections to be added to IRep would be referred to the NTU Information Management Steering Group. This group has representatives from all the key areas of the University (Academic and Professional Services) and oversees the development of the University’s capability to develop and use information and communications technology resources to improve the operations of the University and the support that it provides to its stakeholders.
Interoperability and integration with other institutional systems and external systems
· End user authentication and authorisation: DigiTool is based on the same model as the other Ex Libris products and its Patron Directory Services (PDS) module presented us with a wide range of options for implementing access control to the repository. PDS is an authentication hub for all Ex Libris products and allows integration with proxy servers, LDAP directories, ILS patron files, and single-sign on systems such as CAS, as well as integration within a Shibboleth framework.
Because the University had integrated other services using the PDS module, it was quick and straightforward for the team to implement this feature as we just had to build on the existing framework to control authentication to the repository. Once we completed this work, it meant that we could implement access control to our repository content in using our Microsoft Active Directory service. Regarding access for users outside the University, DigiTool provided us with the option to create local users to the system but we decided not to activate the existing feature within the project timescale.
By providing our users login into the repository allowed us also to offer them extra functionalities such as keeping searches history, collecting items in a basket for quicker access and changing some preferences in the use of the system.
In regards with the integration between the repository and the Shibboleth framework, it was our original intention to develop it. However due to the tight timescale of the project and also as the library was already looking at “shibbolising” their other Ex Libris based services the integration was not delivered through this project. However the project team was very confident that it would be delivered within the next few months following the end of the project.
· Integration with eSearch (Metalib): eSearch is the library federated search system which conducts simultaneous searches in multiple and heterogeneous, information resources such as library catalogues, journal articles, newspapers and selected quality Internet resources. Early on in the implementation of the repository we investigated the integration between the two systems and we managed to integrate them so our users could search content of the repository not only from the resource discovery interface of the repository but also through the eSearch service already long established at the University. 
We have provided availability for the users to perform 'All Fields’ and ‘Title’ searches directly from the eSearch interface and also allowed thumbnails to be returned for display within this interface where available. However by the end of the project there were still a few issues regarding records presentation within eSearch and these will require additional refinement. These will be addressed during the ongoing management of the repository. Also we discovered one minor drawback with returning IRep records through eSearch such as if multiple object manifestations are attached to a single record, only a link to the primary object is returned. However we agreed this was acceptable as once the users click on an IRep record returned by eSearch they would be redirected to the full IRep record and therefore would have access to all object manifestations attached to the specific record.
· Integration with SFX: Our approach with the “Research and Scholarly” collection was to ingest into the repository the totality of the 9000 over records from the Research Publications Database regardless whether or not we had the full text items (or equivalent) to ingest as well. We accepted the fact that at the early life of the repository we would not have the full text items for very large numbers of records available (particularly for journal articles) and that we had to put in place the process to gradually acquire them when and where possible. We also accepted that in some cases we might not be in position at all to ingest full text items due to publishers’ restrictions or that it might take a long time to do it. Therefore we had to make the best effort to allow our user access to them wherever their location might be. 

Two options were available to use and we decided to implement a combination of them. The first option was to provide a direct link to where we knew the external location of the full text items (or equivalent) was so for example the direct link to journal articles on the publishers’ web site or link to conference web site for conference proceedings. This method was not ideal particularly for journal articles for our internal community as such links are context insensitive and therefore does not allow our users to access “the most appropriate” location of an object in the context of the University. Therefore we looked at using the SFX OpenURL link server from Ex Libris already available at NTU to allow us providing context-sensitive linking to full-text article. The main difficulty to integrate SFX with the repository was caused by the lack of qualification of the Dublin Core schema in used creating ambiguous fields difficult for the SFX server to correctly process the request. As a work around we decided to pass DOIs to the SFX server so it reduced considerably ambiguity due to the uniqueness of the field. However this is limiting us with regards to the number of records we can provide SFX linking to as there are only a limited amount of records with DOI. It was agreed that was an issue that would be looked at the ongoing management of the repository.
· Integration with NTU Researcher web profiles via X-Server: It was envisaged at the end of the project that IRep would be holding all the records from the Research Publications Database and that we will have a process in place to update both systems with publications details. Therefore we investigated ways which would allow us to eventually use IRep to completely replace the RPD. One major feature of the RPD is to publish a publications list for each researcher on their NTU profile web pages. This is supporting the RAE requirements. 
Replacing the RPD with IRep meant that it would need to support the same functionality and level of services that was delivered by the RPD. The solution for us was to use the X-Server component from DigiTool to develop a way to publish publication lists on the research web profiles. This component enabled us connectivity to the repository via a standard XML interface. However although this functionality was fully tested and proven to be working we did not implement it during the life of the project. There was a concern regarding the degree of aesthetic presentation which could be achieved of the data exposed via the X-Server and that no action can be taken until the Associate Deans of Research at NTU sign off on this aspect to ensure that the same level of services is maintained during the RAE review period.
· Integration with the Desire2Learn (NTU’s VLE): This project did not deliver computerised integration with Desire2Learn due to the very different timescales of this project and the project delivering the new VLE for NTU. In January 2007 the University started a significant new project to replace the existing virtual learning portal with a new VLE system. The timescale and objectives of this project were on a completely different scale to our project. However early on we identified that the software vendor providing the University with the VLE and the one providing the institutional repository were working together to provide integration between both system via APIs. Also Desire2Learn came with its own learning object repository. It was envisaged that the learning object repository would be closed and used as working space to enable learning object sharing across the NTU community. The learning and teaching materials to go into the institutional repository would be on exemplar materials selected by the academics through their learning coordinator and EDU. These materials would be submitted to JORUM as well through EDU.
· Interoperability with Google: At the start of the project it was anticipated that Google would retrieve items from the repository using the OAI-PMH 2.0 protocol supported by Google Sitemaps [12]. The process would have been rather straightforward with NTU submitting the repository baseURL (http://irep.ntu.ac.uk/OAI-PUB) to Google Sitemaps registration page. This also could be applied to search engines such as Yahoo, MSN Live Search and Ask who also adopted the Sitemaps protocol. However by the time we went live with the repository in early May 2008, Google had released a statement saying that they were retiring support for OAI-PMH in Sitemaps [13]. This was quite a drawback for the project as one of the main pieces of feedback we received from the academics when presenting them about IRep was the clear benefit offered by the repository of having their publications found by search engines. Ex Libris has plan to release in the second quarter 2008 a refinement to Digitool's 'database replication' functionality, which will enable the generation of a full static html site map - effectively a copy of every full record in the database stored as a web page. All search engines (including Google) will then be able to crawl and index the contents of the IRep using traditional harvesting mechanism. Without such functionality, the withdrawal of OAI-PMH support by Google would continue to prevent comprehensive indexing of the IRep collections. Digitool's OAI-PMH functionality will continue to work alongside the new harvesting routines, for those services still supporting the OAI-PMH protocol.
· Interoperability with repository directories: The project registered with openDOAR using the OAI-PMH protocol and at the time of writing this report still had to register to other open access repositories such as ROAR, Intute, and OAIster using the same mechanism.
Communication and advocacy
The communication and advocacy aspect of the project had several facets. Communication to the wider community was delivered through the typical JISC activities such as project reports, project web site, networking events at the JISC Programme reunions and JISC distribution lists. 

During the first few months of the project, communication about the project was done informally through the project board members. While the project executive ensured that the Senior Management Team, Information Management Steering Group of the University and other relevant parties were informed about the direction and progress of the project, the academics and researcher representative on the board disseminated information to the academic and researcher community through established processes. The project manager also kept informed the Programme and Project office of the progress through regular reports.

Early in January 2008, once we had a working repository with heterogeneous test content inside we started a more formal advocacy process to disseminate detailed and targeted information to the NTU community. We took a top-down approach focusing first on the Vice Chancellor, Pro Vice Chancellors, Deans and Associate Deans of Research, College Research Committees and School Executives and other high level stakeholders at the University. From February to the end of April 2008 near the launch, the project team delivered on average one presentation and demonstration a week relating to  the repository. Taking this approach helped us to build and develop a case demonstrating the value of the repository to the institution as a whole but also to the wider community as a whole showcasing University outputs.
One month prior to the launch with the support of the web and marketing teams we put together a web site to support the launch and ongoing advocacy of the repository. It was decided that the web site would be embedded within LLR pages supported by the Policy and Guidelines documents, a comprehensive sets of FAQs and a statement from the NTU’s Vice Chancellor supporting the benefits of the repository. However we wanted to increase its visibility by providing a point of entry from the main NTU homepage and we managed to get a permanent link from the “Fast Find” area and also a good exposure from the Press Release area on the main homepage for a few weeks. 
Finally we organised for the web site to be accessible from the relevant section of the Research web site and Research intranet. 

The launch of the repository was supported by the announcements on the University grapevine, an email to the entire University community and a launch event inviting the main stakeholders of the project.

Finally the project put in place the processes to support active advocacy of the repository to the academic community using the existing communication platform in place with the Academic Liaison Team. 
Training and User Support
The project identified that the responsibilities to manage and support the repository will lie within LLR teams and therefore most of the training took place in this area.
The eServices team in LLR had taken the task to manage the back end system management and administration and attended several training sessions from Ex Libris. These training sessions took place during August and September 2007 once we had the “out of the box” system install on our server and ready to be developed and tailored to our need. Training was also delivered to key members of the IT department so they could ensure appropriate support for the server and database administration.
Later on during the project, we looked at having more tailored training delivered to the eServices team and Information Resources on the metadata management and mapping as they would be the teams doing the technical ingest of the content into the repository. In addition to this the Cataloguers team went to metadata training specific to repositories.

We felt confident that once these groups were trained and understood the process and procedure around metadata management, they would be in a good position to cascade down some of this training to other staff exposed to the creation and manipulation of metadata for the repository. 
Also the project allowed specialist staff to be trained on the Copyright and IPR aspect of the repository.
Finally presentations and training were delivered to the Academic Liaison Team and to the user support team from the Library as they would be provided front end user support for the repository. 
Outputs and Results

The main output of the project is the new institutional repository (IRep) service for Nottingham Trent University. It went live on the 7th of April 2008 and is now directly accessible at http://irep.ntu.ac.uk/. IRep allows the University to expose and disseminate not only the University’s research and scholarly outputs but also corporate content and learning and teaching materials through an easy to use, integrated and corporate system.
The repository has been developed on the DigiTool platform from Ex Libris. This solution was selected based on an evaluation process of the requirements of the University against the different solution available. Once identified, the project put in place the technical infrastructure to support this solution based on our requirements and ensured that it was embedded within the existing processes and procedures of the IS department supporting the new platform.

At the start of the project, we identified the areas leading the development on each identified collection and by the end of the project we had defined ownership of the content. IRep is made up of three initial collections which are the Corporate collection, the Teaching and Learning collection and the Research and Scholarly collection. This latter one is the most significant and contained at the launch over 9500 records ingested from the University’s Research Publications Database. The project acknowledges this collection does not contain a large amount of full text items or equivalent attached to each records and that it would take time to populate. However the project did put in place the processes which will allow for the gradual ingesting of legal copies of publications where available. Specialist staff in the library will be continually working with the academics community, the RoMEO database and the publishers to acquire the content related to the Research and Scholarly collection. The Corporate and Learning and Teaching collections started significantly smaller as the content is much more targeted however it is also envisaged it to grow gradually with the help of active advocacy. 
Once the server and software were in place, and that we clearly identified the collection to be first created in the repository, the project started working on the development of the policy and guidelines. 

These documents, available from http://www.ntu.ac.uk/llr/irep/, went through a series of review and sign off by several committees of the University and received a final sign off by the Senior Management Team of the University by the launch.
A few months prior to the launch, the project engaged in a promotional campaign to market the repository and its benefits to the academic community. Several demonstrations and presentations of the institutional repository to various groups at the University starting from the VC, Pro VCs and Deans down to the School Executives but also to Research Committees and much more eclectic committees. We ended up doing on average one presentation a week from February to April. The project also put in place the platform to carry on promoting the repository to the academic staff and others stakeholders. 
Finally the project allowed the creation of a project web site (http://www.ntu.ac.uk/irep/) disseminating information about the project as well as its outputs. Also a web site http://www.ntu.ac.uk/llr/irep/  was created to support the institutional repository as a new service at the University disseminating a statement from the VC encouraging the use of the new repository, general information on the service, FAQs and the Policy and Guidelines supporting the repository.

Outcomes

The overarching purpose of the project was to raise the profile and accessibility of NTU generated research and other resources through the implementation a sustainable technical platform and associated policies and workflows within the institution. 

Specifically the project outcomes are:

· The implementation of a technical platform for the repository supporting a wide range of format from textual content to multimedia materials.
· The development of policies and procedures to make the intellectual outputs of the University more accessible.
· The creation of workflows centrally within the University supporting the inclusion and subsequent management of material within the repository.
· The creation of a range of interfaces to the repository.
· The development of strategies for the ongoing promotion and expansion of the repository through liaison and advocacy work with academics, researchers and administrators
The project successfully delivered its objectives driven by the methodology and approach originally established by the project team. Before the project, NTU did not have a suitable platform to expose, store and preserve its key intellectual outputs and which made them difficult to find, stored in an ad-hoc manner, often under exposed or not exposed at all and possibly not compliant with copyright requirements. The project created a fully operational repository for an institution which did not have one and contributed to make more contents available to the University and the wider community. This new environment captures all research, scholarly works and provides a placeholder for the digital assets that enhance learning but also corporate materials. It provides a well managed system supported by a set of policy and guidelines and embedded with the business and operational processes of the library.

The series of demonstrations done to numerous groups at the University dramatically increased the awareness and benefits of having a repository for the NTU community. It positively reinforced the message to the creators of the University’s intellectual outputs how this new service could maximise the visibility and impact of their work. The top down approach the project team took in promoting the repository worked very well and to the team surprise created a snow ball effect allowing us to cascade down the presentations to wider audiences. Also the feedback received from these presentations was very positive and constructive which supported the idea that institutional repositories are not perceived as a treat. Saying that, during these sessions there were a lot of concerns raised regarding copyright and licensing. The team acknowledged all these comments and put in place a platform to assist the stakeholders of the repository in clarifying rights issues and helping them to seek and make arrangements which will facilitate deposit of content into the repository.
In term of interoperability the project created interfaces to other internal and external systems which in long term will facilitate the dissemination of the outputs in the repository to a large audience. One major drop in the expectation of the project team to make content of the repository harvestable and discoverable from search engines such as Google and Yahoo was due to the late announcement in from Google retiring support for OAI-PMH in their Sitemaps protocol. However Ex Libris had a really quick response to this announcement and been working in releasing to its customers a new mechanism to support Sitemaps based harvesting. It is understood by the project team that this feature will in the final testing phase by Ex Libris and will be release in a very close future.
In terms of sustainability, the University has made a long tem commitment in supporting the continuing support, development and promotion of the repository. The Library has taken the responsibility of the development of the repository on behalf of the University and will lead the active mediation for the addition of all new material. The daily management of the repository has been included in the operational tasks of the Information Resource section of the Library and a new working group of five people led by a repository manager was created to ensure that the right level of support and resources would be allocated to the repository for its development. In terms of financial sustainability, the University has integrated the cost of maintaining and developing within the annual operational budget of the Library (Staff time, training, and advocacy) and the Information Systems (Software and Hardware maintenance) departments. 
Conclusions

The project started out with a rather ambitious objective taking in consideration the short timescale of the project and within a year it successfully delivered a system and platform providing Nottingham Trent University with a sustainable way of managing its digital assets, and exposing them to researchers, staff, students, and to the wider community. 

In retrospective, we accept that we did not provide specific innovative solutions to common problems faced by other institutions when introducing an institutional repository. It has been a tremendous learning curve particularly for the whole project team and other areas in the library who lead works on the project. However we believe that the approach we took on the project worked well and by following best practices it allowed us to apply local solutions to create a fully functional institutional repository, integrated as a the service within the University. The project team appreciated that the chosen technical platform, DigiTool and Ex Libris provided the right support and a versatile environment to achieve the project objectives within the short timescale. The system went live with over 9000 records in the Research and Scholarly collection which is a major achievement for the project in providing access to the work and research being undertaken at NTU to the global community. The project has also put the processes in place for this collection to develop with time and to make more digital objects attached to the records. It also created the platform for the other collections to grow and future one to be incorporated. 

The top down approach taken by the project team in promoting the repository into the institution has made a significant impact in embedding the repository and concept into the University and raised its profile among the community.

The project team acknowledges that following up the completion of the project, there will be a tremendous amount of work that will have to take place in order develop the repository, strengthen its adoption in the University and increase its impact on the community and the open access initiative.


Implications and Recommendations
The introduction of an institutional repository at NTU has brought clear benefits to our institution however it also introduced new challenges and future development work.
We found it was a great advantage to have librarian cataloguers ensuring compliance and monitoring the metadata quality as they were already familiar manipulating such data within other systems. However the cataloguers felt it was a step backward to use Dublin Core as the metadata schema due to its lack of richness in comparison to other schemas they were used to manipulate. However the project team purposely selected the Dublin Core schema in part due to its simplicity for the ease of manipulation by people having no expertise in this kind of data. We noted that the content owner had different interpretation on what was a descriptive field for their content and we took the opportunity to introduce Dublin Core as a step to simplify the effort for the content owners to describe their materials. Another step was to have the cataloguer team in the quality assurance stage of the metadata creation. Yet the use of the Dublin Core schema brought another issue in terms of interoperability with SFX due to the lack of qualification and the ambiguity in the fields. This highlights the importance on selecting the right metadata standard early on the life of the project.
We thought that with the timescale and environment of the project, using a proprietary solution to support the repository considerably helped the installation and deployment of the repository and allowed to have quickly an operational out of a box solution ready for us to configure and shape to fit the University’s requirements. The level of support received by the solution provider was invaluable in getting us live and operational in a short period of time.

In terms of accelerating the acceptance rate of the repository within the University, it was proven particularly useful to promote the repository at the highest level of the institution and to drill down to the other layers of management and responsibilities in the organisation.
We noticed during the communication stage of the project that the academic and researcher community did not have widespread knowledge in tools such as the RoMEO database or JISC/SURF Copyright Toolbox which could help in asserting the copyright status of their publications. Therefore one of the follow up action of the project was to ensure that the existence of these tools is better disseminated to the academics and researchers.
In order to strengthen the position of the repository in the institution and the community there are a number of tasks and development activities that will need to be undertaken after the project:
· Acquire the full text items for the records in the Research and Scholarly collection when and where possible working with the academics and the publishers.

· Put in place the new mechanism for the repository to support Google harvesting using the SiteMaps protocol.

· Replace the NTU Research Publications Database by IRep in order to remove duplication of effort and data and to establish the repository as being the one source of information in regards to the Research and Scholarly materials at the University.

· Introduce self deposit of materials in the repository by the authors of materials at NTU.

· Introduce and facilitate the use of Creative Commons licensing for the University owned intellectual property.
· ‘Shibbolising’ IRep.

· Carry on the active promotion of the repository to the NTU community. 

· Implement of a test environment for the repository to facilitate future developments.
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Appendixes
Appendix A – Glossary and acronyms
API
An Application Programming Interface is a source code interface that an operating system, library or service provides to support requests made by computer programs
CAS
Central Authentication Service is an enterprise Single Sign-On solution for web services
CQL
Common Query Language or contextual query language is a formal language for representing queries to information retrieval systems such as search engines, bibliographic catalogues and museum collection information

CURL
Consortium of Research Libraries in the British Isles – See RLUK

Desire2Learn
Desire2Learn is a Learning Environment software package from the company of the same name

DigiTool
DigiTool is a digital repository software package from Ex Libris
DOI
A Digital Object Identifier is a permanent identifier given to an electronic document.
Dublin Core
The Dublin Core metadata element set is a standard for cross-domain information resource description. It provides a simple and standardised set of conventions for describing things online in ways that make them easier to find

EDU
Educational Development Unit is a NTU department

eSearch
See MetaLib

EThOS
Electronic Theses Online Service (EThOSnet) is a project funded by JISC, CURL and the project partners, to bring the UK to the forefront of international e-theses provision
ICT 
Information & Communications Technology

IMS-CP
IMS Content Packaging is an e-learning standard defining some learning content or an assessment that can be delivered, for example by a Learning Management System

IP
Internet Protocol is the method or protocol by which data is sent from one computer to another on the Internet
IPR
Intellectual Property Rights
IRep
NTU Institutional Repository
ISO
International Organisation for Standardisation

JISC
Joint Information Systems Committee mission is to provide world-class leadership in the innovative use of ICT to support education and research

JORUM
JORUM is a JISC funded free online repository service for teaching and support staff in UK Further and Higher Education Institutions
JPEG
Joint Photographic Experts Group is an ISO group of experts that develops and maintains standards for a suite of compression algorithms for computer image files
JPEG 2000 
A wavelet-based image compression standard by the JPEG committee

LDAP
Lightweight Directory Access Protocol is an application protocol for querying and modifying directory services running over TCP/IP
LLR
Libraries and Learning Resources is an NTU department

LOR
Learning Object Repository

MARC
Machine-Readable Cataloguing is a set of standards for the representation and communication of bibliographic and related information in machine-readable form, and related documentation
MetaLib 
MetaLib is a federated search system developed by Ex Libris. MetaLib conducts simultaneous searches in multiple, and often heterogeneous, information resources such as library catalogues, journal articles, newspapers and selected quality Internet resources
METS
Metadata Encoding and Transmission Standard is an XML Schema designed for the purpose of creating XML documents that express the hierarchical structure of digital library objects, the names and locations of the files that comprise those objects, and the associated metadata
MIDESS
Management of Images in a Distributed Environment with Shared Services METS is a JISC funded project that is exploring the management of digitised content in institutional and cross-institutional contexts through the development of a digital repository infrastructure
MODS
Metadata Object Description Schema is an XML-based bibliographic description schema developed by the United States Library of Congress' Network Development and Standards Office.

MPEG
Moving Picture Experts Group

MPEG-21
An MPEG standard aiming at defining an open framework for multimedia applications

NISO
National Information Standards Office

NTU
Nottingham Trent University

OAI
Open Archives Initiative
OAI-PMH
Open Archives Initiative Protocol for Metadata Harvesting is a protocol developed by the Open Archives Initiative. It is used to harvest (or collect) the metadata descriptions of the records in an archive so that services can be built using metadata from many archives
OAIS
An ISO reference model for an Open Archival Information System which is an archive, consisting of an organization of people and systems, that has accepted the responsibility to preserve information and make it available for a Designated Community
OAIster
OAIster is a union catalog of digital resources. They provide access to these digital resources by harvesting their descriptive metadata using OAI-PMH

OpenDOAR
Directory of Open Access Repositories is an authoritative directory of academic open access repositories
OpenURL
OpenURL is a type of URL that contains resource metadata for use primarily in libraries
PDS
Patron Directory Services is the authentication module for Ex Libris products
RLUK
Research Library UK mission is to increase the ability of research libraries to share resources for the benefit of the local, national and international research community

ROAR
Registry of Open Access Repositories is a worldwide registry operated by the University of Southampton. Its strong points include statistics on the growth rates of individual repositories, cumulated globally
RoMEO 
RoMEO is a continuing project developing and maintaining a database that lists journals' and publishers' copyright agreements.
RPD
NTU’s Research Publications Database
RSP
Repositories Support Project is a major JISC initiative to support the development and growth of the UK repositories network
RSS
Really Simple Syndication is a family of Web feed formats used to publish frequently updated content such as blog entries, news headlines, and podcasts
Sitemaps
The Sitemaps protocol allows webmasters to inform search engines about URLs on a website that are available for crawling. A Sitemap is an XML file that lists the URLs for a site

SFX
SFX is an OpenURL link server from Ex Libris. It allows context-sensitive links to article full-text and other library-defined resources
SCORM
Sharable Content Object Reference Model is a collection of standards and specifications for web-based e-learning
SRU
Search and Retrieve URL (Uniform Resource Locator) Service is a standard search protocol for Internet search queries
SRW
Search and Retrieve Web Service is a web service for search and retrieval. SRW provides a SOAP interface to queries, to augment the URL interface provided by its companion protocol Search/Retrieve via URL (SRU). Queries in SRU and SRW are expressed using the Common Query Language (CQL)
TCP/IP
Transmission Control Protocol/Internet Protocol is the basic communication language or protocol of the Internet

VLE
Virtual Learning Environment is a software system designed to support teaching and learning in an educational setting
XML
Extensible Markup Language is a general-purpose specification for creating custom markup languages
Z39.50
Z39.50 is a NISO standard client-server protocol for searching and retrieving information from remote computer databases
Appendix B – Statistics
1. Number of records in the IRep by Collections – From 1st April 2008 until 2nd July 2008
	Collection
	Number of records

	Corporate Collection
	20

	Research and Scholarly Collection
	9774

	Learning and Teaching Collection
	23

	Total
	9817


There is a small degree of overlap in the record sets; as a minority of records belong to more than one collection. As indicated elsewhere, more than 90% of the contents of the IRep currently consists of metadata records without objects attached.

2. Full-text objects in the IRep – From 1st April 2008 until 2nd July 2008
	Content Type
	Number of Objects

	Adobe Acrobat (.pdf)
	2

	Microsoft Office Word (.doc)
	2

	Microsoft Office PowerPoint (.ppt)
	15

	Audio files (.mp3)
	11

	Image files (.jpeg)
	18

	Image files (.bmp)
	9

	Web files (.html; .php, et al) [Note - current policy is to link to remote files in such cases rather than store local copies of web files)
	933

	Total
	990


3. Most active patrons – From 1st April 2008 until 2nd July 2008
This report lists IRep patrons by type in descending order of their number of IRep sessions From 1st April 2008 until 2nd July 2008

	Patron
	Count

	GUEST (internal and external users from NTU)
	1980

	DIGITOOL (Logged User from NTU)
	74

	CATALOGUER (Logged User from NTU)
	23

	CAT2 (Logged User from NTU)
	21

	LIB3CROSSR (Logged User from NTU)
	14

	lib3crossr (Logged User from NTU)
	13

	CAT1 (Logged User from NTU)
	12

	CAT3 (Logged User from NTU)
	7

	lib3harrief (Logged User from NTU)
	6

	lib3pottesp (Logged User from NTU)
	6

	LIB3SHAWHA (Logged User from NTU)
	3

	ahe3millsea (Logged User from NTU)
	3

	lib3mayre (Logged User from NTU)
	3

	CAT4 (Logged User from NTU)
	2

	com3lonjodl (Logged User from NTU)
	2

	lib3harrajs (Logged User from NTU)
	2

	LIB3WHITEEG (Logged User from NTU)
	2

	LIB3FITTEM (Logged User from NTU)
	2

	Total
	2175


4. Most popular IRep Objects viewed – From 1st April 2008 until 2nd July 2008
This report lists, in descending order of popularity, objects viewed in the IRep (so this is only a count of click-throughs where objects exist and are stored in the IRep)
	PID
	Label
	Usage Type
	Entity Type
	Count

	1996
	Jerusalem's old city
	VIEW
	
	81

	1994
	Collaborative customer testing of MetaLib 4.0
	VIEW
	
	55

	1996
	Jerusalem's old city
	VIEW
	IMAGE
	50

	1396
	Open days: Student representatives
	VIEW
	
	46

	1611
	The living dead: 2 you have use me for a Fish long enough
	VIEW
	
	42

	71062
	A futuristic view of knowledge and information management
	VIEW
	
	39

	1995
	Collaborative customer testing of MetaLib 4.0
	VIEW
	
	35

	2192
	Libraries & Learning Resources staff meeting 2007 : Vice-Chancellor's briefing
	VIEW
	
	33

	1997
	Testing eSearch in Jerusalem - Grapevine
	VIEW
	DOCUMENT
	32

	1997
	Testing eSearch in Jerusalem - Grapevine
	VIEW
	
	30

	71061
	The 21st century campus
	VIEW
	
	29

	140143
	tomato
	VIEW
	
	28

	140168
	Review of 'Persistence: The story of a British communist'
	VIEW
	
	28

	1393
	Nottingham: Trams
	VIEW
	
	26

	1607
	PodSpot10 : an audio tour of the Boots Library
	VIEW
	
	25

	71003
	Libraries and Learning Resources (LLR) annual report 2004-2005
	VIEW
	
	25

	1608
	Boots Library podcast audio tour transcript
	VIEW
	
	24

	2189
	Identification of a novel epitope derived from the cancer-germline antigen, HAGE, displaying both in-vitro and in-vivo immunogenicity
	VIEW
	
	24

	71063
	eJournals from the library director's viewpoint
	VIEW
	
	24

	1384
	Boots Library glass roof : a photograph taken from the Boots Library Atrium on a sunny day.
	VIEW
	
	21

	1613
	Statistic tutorial : A test learning object from a Statistics tutorial
	VIEW
	
	20

	2188
	Identification of Enterobacter sakazakii from closely related species: the use of artificial neural networks in the analysis of biochemical and 16S rDNA data
	VIEW
	
	20

	1360
	Boots Library Information Desk : under construction
	VIEW
	
	19

	167483
	Berrington-Durham-doc
	VIEW
	
	19

	1610
	EDU - what we do
	VIEW
	
	18

	2191
	Libraries & Learning Resources staff meeting 2006 : Vice-Chancellor's briefing
	VIEW
	
	18

	1399
	Student work: Art and Design
	VIEW
	
	17

	70991
	Boots library: books
	VIEW
	
	17

	1361
	Boots Library glass roof : a photograph taken from the Boots Library Atrium on a sunny day.
	VIEW
	
	16

	70976
	Boots Library Information Desk : under construction
	VIEW
	
	16

	1362
	Clifton Campus Library Replacement Shelving project : photograph of stock being removed from old wooden shelving
	VIEW
	
	15

	1588
	Student volunteering group : a photograph of student volunteers from the School of Social Sciences
	VIEW
	
	15

	167488
	Jerusalem - Ex Libris commercial park, December 2006
	VIEW
	
	15

	167484
	Changing Acquisition Processes - photo 1
	VIEW
	
	15

	71066
	Changing acquisition processes as a result of customer value research
	VIEW
	
	15

	1391
	Boots library: books
	VIEW
	
	13

	140129
	jg
	VIEW
	
	13

	71002
	Libraries and Learning Resources (LLR) annual report 2005-2006
	VIEW
	
	13

	71070
	Benchmarking pilot : update
	VIEW
	
	13

	71068
	Introduction - NTU eLearning website
	VIEW
	
	13

	1385
	Clifton Campus Library Replacement Shelving project : photograph of stock being removed from old wooden shelving
	VIEW
	
	12

	2190
	Libraries & Learning Resources staff meeting 2005 : Vice-Chancellor's briefing
	VIEW
	
	12

	2075
	This generation: a project mapping consumer youth
	VIEW
	
	12

	1809
	Library users informing futures 2
	VIEW
	
	12

	1401
	Student riding: Brackenhurst
	VIEW
	
	12

	1358
	Boots Library current journals display shelves
	VIEW
	
	11

	1991
	Identification of Enterobacter sakazakii from closely related species: the use of artificial neural networks in the analysis of biochemical and 16S rDNA data
	VIEW
	
	11

	1402
	Two students; on campus
	VIEW
	
	11

	1392
	The Cornerhouse: Night photo
	VIEW
	
	11

	1992
	Identification of a novel epitope derived from the cancer-germline antigen, HAGE, displaying both in-vitro and in-vivo immunogenicity
	VIEW
	
	11

	140119
	Linda test1
	VIEW
	
	11

	1770
	Libraries and Learning Resources (LLR) annual report 2005-2006
	VIEW
	
	10

	70977
	Clifton Campus Library Replacement Shelving project: photograph of stock being removed from old wooden shelving
	VIEW
	
	10

	70995
	Student work: BA (Hons) Decorative Arts
	VIEW
	
	10

	71069
	EUNIS 2006 : Is Information Technology shaping the future of Higher education?
	VIEW
	
	10

	168116
	ALTM presentation to Peter Jones, MF May 2008
	VIEW
	
	10

	162773
	Improving customer satisfaction: changes as a result of Customer Value Discovery
	VIEW
	
	10

	140108
	Jerusalem MetaLib training 01
	VIEW
	IMAGE
	10

	1383
	Boots Library Information Desk : under construction
	VIEW
	
	9

	1606
	PodSpot09 : an audio tour of the Boots Library
	VIEW
	
	9

	71065
	Librarians and e-Learning - making a difference
	VIEW
	
	9

	73973
	8333
	VIEW
	
	9

	167485
	Changing Acquisitions Processes - photo 2
	VIEW
	
	9

	140124
	Linda test2
	VIEW_MAIN
	
	9

	1811
	Changing acquisition processes as a result of customer value research
	VIEW
	
	9

	1404
	Student work; BA (Hons) Decorative Arts
	VIEW
	
	8

	71066
	Changing acquisition processes as a result of customer value research
	VIEW_MAIN
	
	8

	167487
	Jerusalem Old City at night, December 2006
	VIEW
	
	8

	74102
	8334
	VIEW
	
	8

	71143
	PodSpot01 : an audio tour of the Boots Library
	VIEW
	
	8

	2186
	The biochemical differentiation of Enterobacter sakazakii genotypes
	VIEW
	
	8

	1587
	Ada Byron King 015 : a photograph of the suggested room layout for a general purpose teaching room in Ada Byron King building
	VIEW
	
	8

	1381
	Boots Library current journals display shelves
	VIEW
	
	7

	74335
	5637
	VIEW
	
	7

	74079
	8335
	VIEW
	
	7

	71064
	Library users informing futures 2
	VIEW
	
	7

	70993
	Nottingham: Trams
	VIEW
	
	7

	70974
	Boots Library current journals display shelves
	VIEW
	
	7

	2074
	Redefining the plural domains of graphic design (refereed) and orienting the subject towards a model that links practice, education and research
	VIEW
	
	7

	1920
	282 strains of Enterobacteriaceae
	VIEW
	
	7

	1813
	Introduction - NTU eLearning website
	VIEW
	
	7

	1810
	Librarians and e-Learning - making a difference
	VIEW
	
	7

	1808
	eJournals from the library director's viewpoint
	VIEW
	
	7

	167486
	MetaLib 4.0 testing Jerusalem December 2006
	VIEW
	
	7

	140151
	sunset
	VIEW
	
	7

	1806
	The 21st century campus
	VIEW
	
	7

	1772
	Libraries and Learning Resources (LLR) annual report 2005-2006
	VIEW
	
	7

	1771
	Libraries and Learning Resources (LLR) annual report 2005-2006
	THUMBNAIL
	
	7

	1612
	Thrive - interviews : taken from the module on teaching social & therapeutic horticulture conducted by David Jukes
	VIEW
	
	7

	1590
	Junction logo
	VIEW
	
	7

	1398
	Students: walking
	VIEW
	
	6

	1418
	Student work; BA (Hons) Decorative Arts
	THUMBNAIL
	
	6

	1417
	Award ceremony: student collecting award
	THUMBNAIL
	
	6

	140144
	Linda test3
	VIEW
	
	6

	71085
	METAL Project Consortium
	VIEW
	
	6

	70994
	Student work: Art and Design
	VIEW
	
	6

	70992
	The Cornerhouse: Night photo
	VIEW
	
	6

	11233
	The snake project. Emergent objects: performing design. School of Performance and Cultural Industries, University of Leeds, 17-19 December, 2007.
	VIEW
	
	6

	8553
	Reflection with practitioner students
	VIEW
	
	6

	1990
	Flow-cytometric assessment of cellular poly(ADP-ribosyl)ation capacity in peripheral blood lymphocytes
	VIEW
	
	6
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