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	Outline project description

The project will implement an ingest service based on the OAIS reference model for institutional archives built using Eprints software. Working with the National Archives, the project will link Eprints through a Web service to PRONOM software for identification and verification of file formats. The project will emphasise automation, will provide modular tools for capturing metadata and will enable the identification and verification of file formats. The project will scope a technology watch service to populate and update PRONOM where full automation is not feasible for file format recognition.
This ingest service will be integrated into the Eprints deposit process for two existing institutional archives, at Southampton and Oxford Universities for evaluation, subject to prior satisfactory testing on pilot archives.
The British Library and Southampton University will build and test an exemplar OAI-based preservation service. This service could be used with any OAI-compatible preservation archive to create a software-independent preservation archive.
This project will work with other JISC approved projects in the JISC 4/04 programme and other JISC programmes to create institutional responsibility for preservation planning, data management, archival storage and administration, to effectively build a network of distributed and cooperating services that are based on the OAIS digital preservation reference model.


PRESERV (PReservation Eprint SERVices)

A proposal to Theme three: Institutional Repository Infrastructure Development of the JISC Institutional Digital Preservation and Asset Management Programme 2004 (Circular 04/04).
Submitted by the University of Southampton, supported by The National Archives, The British Library and Oxford University.

A.   Introduction – A brief outline of the nature of the work to be undertaken, the length of the project, the proposed start date (not later than 4th October 2004) and a summary of how the project will contribute to the programme.
The project will implement an ingest service, based on the OAIS digital preservation reference model, for archives built using Eprints.org software (hereafter referred to as Eprints in this proposal), the most widely used software for building institutional archives (Crow 2004). Working with the National Archives, the project will link Eprints through a Web service to PRONOM software for identification and verification of file formats, the only such system currently in operational use. The project will emphasise automation and provide modular tools for capturing metadata and for the identification and verification of file formats. Where full automation is not feasible in file format recognition, which requires 100% up-to-date data coverage, the project will undertake to scope a technology watch service to populate and update PRONOM, identifying the needs of different sectors.

This ingest service will be integrated into the Eprints deposit process for two existing institutional archives, at Southampton and Oxford Universities, for evaluation, subject to prior satisfactory testing on pilot archives 
The British Library and Southampton University will build and test an exemplar OAI-based preservation service using preservation metadata collected using Eprints. This service could in principle be used with any OAI-compatible preservation archive to create a software-independent preservation archive. The archives at Southampton and Oxford Universities will be used as the testbed for this service to provide additional distributed archival capability.
The project will work with other projects in the JISC 4/04 programme and other compatible JISC programmes to develop institutional responsibility for preservation planning, data management, archival storage and administration, to effectively build an OAIS implementation over a network of distributed and cooperating services.

The project will last for two years from the programme start date at the beginning of October 2004. 

B.   Project description – A description of the intended project plan, timetable and deliverables, risks, and an explanation of how the detailed project outcomes will be of value to the JISC community.  Bidders should also include statements regarding IPR and sustainability issues. 

Deliverables

1. Adapt Eprints software to allow the collection and dissemination of preservation-oriented metadata to supplement the current bibliographic information. 

2. The National Archives will develop and host a Web service and/or downloadable software for file format recognition based on PRONOM software. Southampton will develop Eprints to allow it to use the tool in one or more of the above configurations.

3. Integrate (1 & 2, i.e. implementing an OAIS ingest service for Eprints archives) into the Eprints deposit process for two existing institutional archives, at Southampton and Oxford Universities, to evaluate this service, subject to satisfactory testing on pilot archives 

4. Build and test an exemplar OAI-based preservation service (using metadata harvested from preservation-participating Eprints archives, DSpace repositories, etc.) based on the digital preservation policies and practices of the British Library. 

5. Prototype other preservation planning services by identifying "trigger events" and significant metadata in consultation with stakeholder communities and based on stakeholder requirements, responsibilities, document lifecycles, organisational lifecycles, etc. Identified communities include:

a. authors

b. leaders of research groups

c. heads of institutions

d. funding agencies

e. programme managers within funding agencies

f. the Digital Curation Centre

g. other JISC projects (in 4/04 and other programmes) working towards broader OAIS model integration

h. as well as preservation service providers 

6. Define a technology watch service to populate and update PRONOM for file format recognition and verification, identifying the needs of different sectors. 

7. Adapt core Eprints distribution to include features of (1 & 5); refine the PRONOM Web service and make available for use by other archives (2); both subject to satisfactory performance within selected institutional archives (3)

Institutional archives and Eprints 

“It is important to build the concept of preservation from the outset” (JISC Circular 4/04, note 10). In the digital era, the ‘outset’ for most new research and educational materials will be the institutional archive, or repository. 

The most widely used software for building institutional archives is Eprints (Crow 2004), developed at Southampton University and now used in over 130 archives in all regions of the world. A list of Eprints archives with a graphical indications of the level of content is available in the Institutional Archives Registry (http://archives.eprints.org/eprints.php).

Eprints has been a product of JISC-funded projects since 1997, when its precursor was designed for the Cogprints archive of published papers on cognitive science. The transition towards support for institutional, rather than subject-based, archives began with the Open Citation Project (JISC-NSF 1999-2002) and the project’s involvement with the inaugural Open Archives Initiative (as it was to become) meeting in 2000. Eprints was the first software for building archives to comply with version 1.0 of the OAI-Protocol for Metadata Harvesting (PMH). Separately Eprints was funded by JISC to be turned into open source software, leading to its latest incarnation as GNU Eprints, available under the GNU open source software licence. Most recently the Eprints user deposit interface has been investigated and enhanced as part of the TARDis project (JISC FAIR 2003-2005) and extended to e-science data collection as part of the eBank UK project (JISC-EPSRC Semantic Grid and Autonomic Computing Programme).

Eprints and OAIS ingest 

Eprints is thus an established, flexible infrastructure that is used to collect and manage user-defined metadata, and can therefore be seen as contributing to a critical component in the widely accepted digital preservation reference model, the Open Archival Information System (OAIS). Specifically, it forms a process in what the OAIS refers to as ‘ingest’:

the set of processes responsible for accepting information submitted by Producers and

preparing it for inclusion in the archival store. Specific functions performed by Ingest

includes receipt of information transferred to the OAIS by a Producer; validation that the information received is uncorrupted and complete; transformation of the submitted

information into a form suitable for storage and management within the archival system; extraction and/or creation of descriptive metadata to support the OAIS’s search and retrieval tools and finding aids; and transfer of the submitted information and its associated metadata to the archival store. In short, the Ingest function serves as the OAIS’s external interface with Producers, managing the entire process of accepting custody of submitted information and preparing it for archival retention. (Lavoie 2004)
This project’s view of OAIS ingest accords closely with that of Wheatley (2004) in which he emphasises the need to automate and provide modular tools for the “potentially high effort, high cost function” of capturing metadata, and the capture of Representation Information (RI). RI is metadata that describes how the bytestream of a digital object can be turned into a human readable representation, and “will play a crucial role in achieving long term digital preservation and data curation”. RI is what in preservation metadata terms OCLC (2002) refers to as the viability of digital resources.

According to Wheatley, a range of institutional repository ingest functions will need to be developed,  including:

• Automated extraction of metadata

• Automatic identification of file formats

• Verification of an objects compliance to a relevant file format specification

The project will adapt the Eprints software to allow the collection and dissemination of preservation-oriented metadata to supplement the current bibliographic information. This involves defining extra metadata fields, updating the user interface and the OAI protocol interface. 

File format recognition and verification: the National Archives’ PRONOM service

Adapting Eprints alone is insufficient – integration with other preservation systems such as those that address the storage and use of Representation Information will be crucial, says Wheatley. The one Representation System currently in operational use is PRONOM, developed by Tessella, National Archives (TNA), Wheatley reported. With TNA, the project will develop Eprints to enable it to access a file format recognition service based on PRONOM. 

PRONOM was first developed by the National Archives' Digital Preservation Department in March 2002. Its genesis lies in the need to have ready access to reliable technical information about the nature of the electronic records stored in a digital archive. By definition, electronic records are not inherently human-readable – file formats encode information into a form which can only be processed and rendered comprehensible by very specific combinations of hardware and software. Technical information about the structure of those file formats, and the software products which support them, is therefore a prerequisite for any digital preservation regime. Intensive research and liaison with major software developers led to the creation of an initial core data set of software product information, and this work is ongoing.

The Web-enabling of PRONOM 3 in February 2004, the most recent stage in the evolution of this system, represents the starting point for the development of PRONOM as a major online resource

for the international digital preservation community, with plans for major enhancements over the next 2-3 years. Plans for development work on PRONOM 4 are currently being finalised. (http://www.nationalarchives.gov.uk/pronom/).

As part of its work on PRONOM 4, TNA will develop and host a file format identification tool which can be deployed as follows:

· As free downloadable software which can be used either as a standalone tool via a Java GUI, or via an exposed programming interface, or API, which can be integrated with other software.

· As a Web service hosted by TNA.

The tool will use file format signature information stored in PRONOM to perform the identification. Southampton will develop Eprints to allow it to use the tool in one or more of the above configurations. This interface will create an enhanced infrastructure service directly usable by institutional archives, digital libraries and OAIS ingest software.

Integrating ingest with working archives

The project aims to produce a prototype service based on these components, the enhanced Eprints interface and PRONOM Web service, within six months. This is vital to allow implementations to be tested on pilot archives, with a view to integrating and evaluating this approach with real working archives:

· The institutional archive exemplar at Southampton produced by the TARDis project (http://eprints.soton.ac.uk/)

· Oxford University Eprints service (http://eprints.ouls.ox.ac.uk/)

As developed by TARDis, the Southampton archive will have a broad disciplinary basis, and will eventually incorporate the Electronics and Computer Science departmental Eprints archive (http://eprints.ecs.soton.ac.uk/), “by far the best-populated” institutional archive in the UK.

Oxford Eprints is a cross-disciplinary digital archive for research articles written by Oxford University authors. It has been initiated in collaboration with Oxford University Press and is one of the SHERPA partners using Eprints software.

Working with the community (1): scoping a technology watch service for PRONOM

In an idealised scenario an Eprints archive would communicate with a version of PRONOM that would analyse files directly and report on their formats. This may be too ambitious. A fully automated technology watch Web service will need to deliver alerts which are accurate 100% of the time. This depends on 100% data coverage and quality which, at present, is not feasible. Anything less, and the service will deliver incorrect alerts, which will seriously decrease its usefulness and undermine its credibility. In the planned PRONOM service, there would be a manual check stage on all alerts, before they are released externally. This will be absolutely essential, since some alerts will be the result of outdated information, PRONOM not knowing about new tools, for example.

Instead, the project will scope a technology watch service to populate and update PRONOM, identifying the needs of different sectors.

Working with the community (2): preservation services

Recognising the broad scope and implications of the OAIS digital preservation reference model – covering preservation planning, data management, archival storage and administration, as well as ingest – to effectively build an OAIS implementation it is clearly necessary to be able to work within a network of distributed and cooperating preservation services. The project will consult with key stakeholders in identified communities to prototype preservation planning services. These communities include:

· preservation service providers 

· other JISC projects (in 4/04 and other programmes) working towards implementation of the broader OAIS model

· The Digital Curation Centre in terms of testbeds, standards, etc.

· as well as participants in the institutions producing the content (authors, mediators, editors, but also research leaders and heads of institutions) 

· and funding agencies.

This approach, which recognises that centres of preservation expertise are often likely to be outside the institutional archive, is consistent with the RLG-OCLC (2002) approach to Trusted Digital Repositories:

A trusted digital repository is one whose mission is to provide reliable, long-term access to managed digital resources to its designated community, now and in the future. Some institutions … may choose to manage the logical and intellectual aspects of a repository while contracting with a third-party provider for digital file storage and maintenance.

Specifically, the project will build and test an exemplar OAI-based preservation service based on the digital preservation policies and practices of the British Library, a trusted digital repository. The British Library has long had the role of preserving and protecting the UK’s cultural, academic, and business publications, and now through digitisation and its work with ‘born digital’ materials it is extending this responsibility to digital resources.

This exemplar will use metadata harvested from preservation-participating institutional archives, and will be independent of the software used to build the archive, which could in principle be based on Eprints, DSpace, or other software.

Other preservation services will be prototyped by identifying significant metadata in consultation with the above stakeholder communities and based on stakeholder requirements, responsibilities, document lifecycles and organisational lifecycles, for example. This is a potentially complex area that might be assisted by "trigger” events. An example of this approach informed the Harvard University Library Study of Electronic Journal Archiving (http://www.diglib.org/preserve/ejpreps.htm). The study proposed three "trigger" events based on access: 

(1) when the content is no longer available online, 

(2) when the title ceases to be published, 

(3) after a defined amount of time has passed. 

The study reported that the third type of trigger event generated comment. In terms of institutional archives and stakeholder interests these defined times must be extended to defined events, which might relate to the end of a funded research programme (from the perspective of a funding agency, for example), or the approach of a research assessment exercise (from an institutional perspective, say).

In this way a project manager or institutional research director or national funding manager is able to audit and sign-off the preservation decisions to make sure that allowances have been made for appropriate research outputs for appropriate purposes for appropriate periods of time. This multilayer service approach will ensure that all stakeholders have the opportunity to take some action (e.g. EPSRC may archive data in a national repository, whereas the institution may want to make its own local arrangements for immediate follow-on research activities) or make representation about the chosen actions.

Having established a Web interface between Eprints and PRONOM at an early stage (6 months) leading to testing on pilot archives, the aim is to use this as a foundation for the wider investigations in the stakeholder communities (see timetable below).

LOCKSS

There are other areas of content storage for preservation that might be investigated elsewhere in the JISC 4/04 programme as part of trusted preservation services, such as an extension of LOCKSS to replication of content from institutional archives. If so, this project would be happy to work with those projects as an extension to deliverable (4), to build and test exemplar preservation planning services. Southampton University Library is considering whether to host a LOCKSS service for journal content. Although journals are intended to be the core focus of the LOCKSS strategy, the principle of caching copies of resources at multiple sites, mediated by a robust and secure peer-to-peer polling system, is clearly one that could equally be applied to the broader contents of institutional archives.

Risks

1. Judging the appropriate moment to transfer an Eprints-PRONOM enabled service from pilot archives to full working institutional archives at Southampton and Oxford Universities (deliverable 3) could be difficult. By their nature pilot archives are a limited version of real archives, circumscribed in terms of users and content. One of the strengths of this project will be its ability to work with substantial real archives, but by this stage in their development it can be anticipated these archive will be reaching levels of activity that will make administrators more wary of changes to interfaces and key services without convincing evidence of the reliability and integrity of the new services.

2. The development by TNA of a Web service and/or downloadable software for file format recognition is a small increment to, but is also integral to, the development PRONOM 4 software. TNA has still to agree funding and detailed time estimates for this development (separately to this proposal). Southampton University will develop a Web service wrapper to function with the current PRONOM Web site to mitigate this risk slightly.

Intellectual Property Rights

In principle, IPR is a matter for individual institutional archives and their users, and will vary depending on the types of materials the archives wish to accept. In this respect there is little direct impact on this project, which is concerned with materials that conform with these conditions and are acceptable by the archive. There could be an issue as far as archive content replication might be concerned (e.g. LOCKSS), should this be part of a preservation service performed by a third-party service such as a trusted digital repository. It would be appropriate to consider this issue as part of deliverable 4, an exemplar preservation service with the British Library.

Sustainability

It is the objective of the project to adapt the core Eprints software distribution to include features of  deliverables 1 and 5, and enable the Eprints-PRONOM service in two existing institutional archives, i.e. these are expected to be fully sustainable outputs, with provisos for the main risks outlined above.

Project management 

The project will have a full-time project manager throughout, responsible for promotion and advocacy, coordination with partners and all other identified stakeholders, evaluation and reporting. The project manager will report to JISC and be responsible for ensuring that the project meets all JISC requirements.

Dissemination

This will be a high profile project where all main partners are leaders in their respective fields, and it is hoped all will be active in reporting the work of the project. Dissemination plans are to present reports on the project at conferences in Europe and the USA, and in other parts of the world where the opportunity arises, throughout the duration of the project. Eprints software is used internationally, and it is expected there would be great interest in this community, as well as in the international digital library community, to hear of enhancements to the software to add preservation capabilities.

Management and steering

There will be a management group, with one or more members from each main partner, to direct the project. The management group will meet quarterly to review progress, ensure plans are achieved or updated as necessary, and to maintain a focus on the timely availability of deliverables.
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Conclusion

Preservation is about people. In an institutional archive, based on author self-archiving, preservation begins with the author.

It has been reported that Eprints software has, until now, been neutral on preservation. This presents an opportunity: with its flexible architecture, and by building on the existing models and standards described in the proposal, it should be possible to offer a basic Eprints-PRONOM service quite quickly. In other words, preservation will become an important component of Eprints, but Eprints will be only one component in a network of distributed and cooperating services based on the OAIS digital preservation reference model. Eprints is well suited to this role – by conforming with OAI it can be part of a network of OAI-based preservation services that would make preservation an external service to institutional archives, as proposed by James et al. (2003) and others.

Institutional archives present different technical challenges for preservation. Institutional archives are likely to contain a wide range of types of materials in a wide range of formats, and are likely to be relatively low cost per digital object stored, so will rarely be in consistent, well-structured formats such as XML. In terms of selectivity, institutional archives are likely to be only lightly moderated at input. 

In the past there may have been tensions between the needs of eprints services and preservation requirements - different pace, timescales, chronology, and different selection criteria. Institutional archives require immediacy and access. What matters for institutional archives is preservation of access.
All of these characteristics present challenges for preservation of the contents of institutional archives that can be met by this proposal.

C.   Budget 

Omitted in this version

D.   Key personnel – Names and brief career details of staff expected to contribute to the project, including qualifications and experience in the area of work proposed and evidence of any projects of similar nature successfully completed. Clearly indicate when posts will need to be advertised.

Dr Leslie Carr, Southampton University, Principal Investigator. 

Leslie is a Senior Lecturer in the IAM Group at Southampton University. He is director of Eprints software and manager of the JISC Opsis project developing Eprints. Also technical director currently for the eBank project (JISC 2003-2004) and previously for the Open Citation Project (JISC-NSF, 1999-2002), both of which have informed the development of Eprints (for the collection of e-science data, and OAI compliance, respectively). Leslie is a member of the OAI technical committee.

Dr Steve Hitchcock, Southampton University, research fellow, will share responsibilities for project management, promotion, advocacy, consultation, evaluation and reporting (total: 1.0 FTE).

Steve is a researcher in the IAM Group at Southampton University, where he has worked on electronic publishing and digital library projects since 1994, after a career in commercial publishing. He was project manager for the Open Citation Project (JISC-NSF, 1999-2002) and earlier worked on the Open Journal Project (JISC eLib 1995-1998). He is a member of the advisory board for the FAIR programme. He will fulfil these responsibilities from the project start in October.

Dr Jessie Hey, Southampton University, research fellow, will share responsibilities for project management, promotion, advocacy, consultation, evaluation and reporting.

Jessie is currently working on the TARDis project (JISC FAIR 2003-2005), which ends early in 2005 when the library will seek to continue the embedding of the repository within the institution work practices. As a professional librarian/information manager Jessie has been involved in a number of digital initiatives with academia, research, IBM and local government services. She also previously worked on the JISC-funded ERCOMS and MALIBU electronic library projects.

A Technical Developer/Programmer, to be appointed, Southampton University, to work with Chris Gutteridge, the Eprints developer (total 0.625 FTE: 1.0 FTE Q1-2 and Q7-8; 0.25 FTE Q3-6). 

Will build the prototype ingest service to work with Eprints software: adapt the user and protocol interfaces to collect and disseminate preservation information; work with TNA to link Eprints through a Web service to PRONOM software. Build and test OAI-based harvester software and make available for use by preservation services. Will enhance the prototype service and harvester software following testing and evaluation of implementations in pilot and full institutional archives, and following feedback from stakeholders: work with the Eprints developer to add tested interfaces to core Eprints distribution. This person will be appointed for the project start, and is expected to work full-time in the first six months to produce the prototype Eprints ingest service and the harvester software. This workload will drop to 0.25 FTE during the consultation period but resume full-time to produce the release versions for implementation during the final six months of the project.

Pauline Simpson, Southampton University, advisor on institutional repository preservation needs.

Pauline is Head of Information Services, Southampton Oceanography Centre, and has wide experience of researcher needs and metadata issues. As TARDis project manager her interest also lies in a sustainable exit strategy for this Southampton Research Repository project, for which the preservation module proposed by this project would be timely.

David Ryan, Head of Archive Services at the UK National Archives, consultant on linking PRONOM file format recognition software with Eprints, and advisor on the implications of deposited file formats for future migration and preservation actions.

David is also Head of Digital Preservation, and leads the team that recently won the 2004 Pilgrims Trust Award for Digital Preservation. Before joining the National Archives, he was Head of Information Management at Pfizer Ltd, where he developed and introduced a major change programme in the management of electronic records. He began his career as Curator of Maritime Records at Merseyside Maritime Museum.

Adrian Brown, Services Manager in the Digital Preservation Department of The National Archives, coordinating development of PRONOM Web service to interface with Eprints software.

Adrian’s current projects include the TNA Web Archiving Programme and PRONOM. Previously at the Centre for Archaeology in Portsmouth, he developed and implemented a digital archiving programme designed to enable the long-term preservation and re-use of the CfA’s extensive and diverse digital collections. 

Richard Boulderstone, British Library, consultant on the dissemination and use of preservation data from institutional archives to external preservation services.

Richard is Director of e-Strategy at the British Library where a primary interest is the archiving of all types of digital materials, from digitised to databases..

David Price, Oxford University, consultant on the implementation of the preservation service for a test archive and subsequently for implementation in Oxford Eprints.

David is Head of the Systems and Electronic Resources Service of Oxford University Library Services, and brings a breadth of experience from managing digital objects in a UK copyright library. Oxford is also the home of the Oxford Text Archive and HUMBUL Humanities Hub, as well as a growing eprint service.

E.   Contact(s) – Contact details for one or more named individual or correspondence concerning the proposal 

Name: Dr Leslie Carr
Position: Senior Lecturer
Institution: University of Southampton
Email address: lac@ecs.soton.ac.uk
Postal address: Intelligence, Agents, Multimedia (IAM) Group, School of Electronics and Computer Science, University of Southampton, Highfield, Southampton SO17 1BJ
Telephone: 023 8059 4479
Fax: 023 8059 2865 
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