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PerX Project Completion Report 

Project Sign-off

1. Project Outputs

All the project deliverables, as listed in the Project Plan, have been submitted to JISC and have been accepted, with the exception of the following:

1. Implementation of automatic harvesting of OAI repositories within the pilot. 

Explanation: As reported in the PerX Setup & Maintenance Issues report: http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm, and the Supplementary Case Study: PerX Experience of Harvesting & Utilising Metadata from Oxford Journals http://www.icbl.hw.ac.uk/perx/casestudyoxford.htm automating the harvesting process proved to be a considerable challenge.  It is perhaps salient to note that high profile OAI Service Providers such as NSDL or OAIster have clearly expended considerable effort to implement automated harvesting approaches.  In contrast, the PerX project employed a single part time software developer (0.25 FTE) for all technical aspects of the project.  Specific issues affecting the process of automating harvesting included: 

· Repository Errors - Repository failed to respond to OAI-PMH requests or delivered error messages (e.g. timing out or service unavailable (503) errors, empty or incomplete results returned). 

· Inability to Implement Incremental Harvesting - Theoretically, OAI-PMH supports incremental harvesting where a service provider performs a single initial full harvest followed by repeated smaller scale incremental harvests to keep the metadata up to date (e.g. added records, modified records, deleted records). However, incremental harvesting is often impossible due to the fact that support for deleted records is inconsistently implemented by data providers. In practice, often the only reliable way to ensure that a data providers' metadata is up to date is to perform another full harvest. 

· Problems with Resumption Tokens - Resumption token errors occur or the repository does not provide resumption tokens (e.g. at time of writing JORUM does not provide resumption tokens despite the collection being over 1000 items). 

· XML Errors - XML errors which cause the harvesting process to fail.

Despite investigating a number of third party harvesting tools and investing effort into automating the harvesting process, this part of the project therefore proved difficult. Automatic harvesting was implemented for only a small number of PerX targets and this was achieved in the latter stages of the project. Basic automatic harvesting was enabled for five targets (ARC, GROW, Inderscience, Oxford Journals and SearchLT) which permitted these targets to be reharvested on a weekly basis.

2. Report on the feasibility and desirability of utilising filtering techniques to provide better search and browse results.
Explanation: Adiuri, one of the project partners, and who originally produced ADC techniques which were to be used in this filtering process, went into receivership soon after the beginning of the project, and the objective of testing filtering techniques was cancelled.  Instead of such effort on filtering, and as agreed in a change report with the DRP Manager, additional work was undertaken by the PerX team to develop a PerX Toolkit to provide cross-search software to replace SPP software.

3. Further reports from Focus Groups/interviews with users and questionnaire on issues pertaining to the enhanced pilot.

Explanation: Because of delays resulting from the need to replace unsuitable and unsupported SPP software, and the subsequent in-house development of a new PerX toolkit to replace it, it was not possible within the planned timescale to test the effectiveness of the improved version of the Pilot with end-users.

All core project documents have been submitted to JISC and have been accepted.

2. Intellectual Property Rights

There are no outstanding IPR issues.

3. Project Staff

Roddy MacLeod. 0.25fte

Continues as Senior Subject Librarian, Heriot Watt University Library, and as TechXtra Manager, and will provide Management Support to the JISC funded ticTOCs project. 

Malcolm Moffat. 0.4fte

Continues as Project Officer, Institute for Computer Based Learning, and as TechXtra Project Officer, and ticTOCs Project Officer.

Dr Santiago Chumbe. 0.25fte 

Continues as Research Associate, Institute for Computer Based Learning, and as TechXtra Technical Manager and ticTOCs Technical Manager, plus involvement in other ICBL projects.

4. Dissemination Plan

Articles and papers 

Allinson, Julie and MacLeod, Roddy (2006) 'Building an information infrastructure in the UK', Research Information, October/November 2006. http://www.researchinformation.info/rioctnov06digital.html 

Chumbe, Santiago, MacLeod, Roddy and Kennedy, Marion (2007): Building Bridges with Blocks: Assisting digital library and Virtual Learning Environment integration through reusable middleware. Paper presented at ELPUB 2007, the 11th International Conference on Electronic Publishing, focusing on challenges for the digital spectrum, Vienna, Austria. http://eprints.rclis.org/archive/00009545/ 

Chumbe, Santiago and MacLeod, Roddy and Barker, Phil and Moffat, Malcolm and Rist, Roger (2006) Overcoming the obstacles of harvesting and searching digital repositories from federated searching toolkits, and embedding them in VLEs. In Proceedings 2nd International Conference on Computer Science and Information Systems, Athens, Greece. http://eprints.rclis.org/archive/00006394/ 

MacLeod, Roddy (2006) 'Engineering: the changing information landscape', Freepint Newsletter 198, 19th January 2006. http://www.freepint.com/issues/190106.htm#tips 

MacLeod, Roddy (2006) 'PerX: Pilot Engineering Repository Xsearch', D-Lib, In Brief, Vol 12 No 3, March 2006. http://www.dlib.org/dlib/march06/03inbrief.html#MACLEOD 

MacLeod, Roddy (2006) 'The PerX Project - not just for engineers', E-MmITS, the electronic newsletter of the Multimedia and Information Technology Group Scotland, Spring/Summer 2006. http://www.slainte.org.uk/mmits/files/PDF/emmits/spring06.pdf 

Mentions of PerX in the press, etc: 
e3 Information Overload. http://blog.case.edu/bcg8/2005/12/16/perx_pilot_engineering_repository_xsearch 

OA Librarian. http://oalibrarian.blogspot.com/2005/11/pilot-engineering-repository-xsearch.html 

KnowledgeSpeak.com. http://www.knowledgespeak.com/resourcenew.asp#188 

PRWeb. http://www.prweb.com/releases/200635/3/prweb360220.htm 

Peter Scott's Library Blog. http://xrefer.blogspot.com/2006/03/marketing-with-metadata.html 

ucjournals blog. http://ucjournals.blogspot.com/2006/03/marketing-with-metadata-how-metadata.html 

VIP. http://web.vivavip.com/forum/Wire/read.php?i=1523&t=1523 

OA Librarian. http://oalibrarian.blogspot.com/2006/03/perx-project-and-marketing-with.html 

ResourceShelf: http://www.resourceshelf.com/2006/04/new-subject-based-cross-repository.html 

CurrentCities: http://lists.webjunction.org/currentcites/2006/cc06.17.5.html 

Tales From The Terminal Room, May 2006: http://www.rba.co.uk/tfttr/archives/2006/may2006.shtml 

Internet Happenings, Events and Sources: http://zillman.blogspot.com/2006/04/marketing-with-metadata-how-metadata.html 

eLucidate Vol.3 Issue 3, May 2006, p.11. 

Library + Information Update, 5(7-8) July/August 2006, p.15. 

Ariadne Issue 48, July 2006: http://www.ariadne.ac.uk/issue48/newsline/#news6 

Martha L. Brogan "Contexts and Contributions: Building the Distributed Library" http://www.diglib.org/pubs/dlf106/DLF106part3b.html#s4ss2p8 

Peter Scott's Library Blog: http://xrefer.blogspot.com/2006/12/perx-shared-services-report-now.html 

Knowledgespeak News. "Ex Libris adds engineering and technology resources to MetaLib" http://www.knowledgespeak.com/newsArchieveviewdtl.asp?pickUpID=3691&pickUpBatch=587#3691 

Library Technology Guides. "Ex Libris Adds TechXtra and PerX Configurations to MetaLib" http://www.librarytechnology.org/ltg-displayarticle.pl?RC=12437 

Ex Libris. "Ex Libris Adds TechXtra and PerX Configurations to MetaLib" http://www.exlibrisgroup.com/newsdetails.htm?nid=518 

Ex Libris Adds TechXtra and PerX Configurations to MetaLib. http://www.ukeig.org.uk/members/access/elucidate/elucidate_2007_4_2/press_releases.html#exlibris 

Ex Libris Adds TechXtra and PerX Configurations to MetaLib. eLucidate, Vol 4 Issue 2, March 2007, pp28-29 

Library projects: PerX http://hwlibrary.wordpress.com/2007/06/04/library-projects-perx/ 

5. Exit Plan

We confirm that Heriot Watt University will continue to host the PerX project web site for 3 years after the project ends and assist JISC in archiving it subsequently.  We understand that PerX outputs will be deposited in the Information Environment OA repository.

6. Sustainability Plan

The work undertaken by PerX has enabled enhancements to be made to the TechXtra http://www.techxtra.ac.uk/ service, which is funded and maintained by Heriot-Watt University as a free service for the online community.  Content has been added to this service, which now cross-searches a significant percentage of the targets investigated via PerX, and enhancements have been made to the interface.  Further enhancements await implementation).  Usage of this service has gradually increased over the period of the PerX project, and is approaching 20,000 unique site visits per month.  It is possible that some sponsorship may enable the continuation of the Civil Engineering demonstrator http://www.engineering.ac.uk/civil/ developed by PerX. 

Other PerX Outputs may influence the development of the JISC IR Search service.

7. Budget

We received £3,000 from ICE for additional consultancy and setup work relating to the Civil Engineering Demonstrator.  This was used to pay additional staff costs arising from the development of the demonstrator.  We received £1,000 via the Stargate Project which enabled extra staff effort into that project.

Lessons Learned

8. Aims and Objectives

We feel that the project very much fulfilled the need originally envisaged, and resulted in a considerable number of relevant outputs (reports, documents, pilot, demonstrator). 

The PerX Project had four Aims and sixteen Objectives.  All aims were achieved and almost all objectives.  Three objectives were partially completed and one was cancelled.  Completion of partially achieved objectives was essentially outwith the control of the project.  

To be more specific:

1. The objective: Using the pilot subject-based cross-repository search tool as a testbed, ascertain from a selection of academic end-users in engineering their opinions on the appropriateness of the subject-based approach to resource discovery, and the effectiveness of different versions of the pilot,  was partially met.  The Pilot was used as a testbed, and opinion from a selection of end-users was gained.  Feedback and questionnaire reports are available at: http://www.icbl.hw.ac.uk/perx/userfeedback.htm   

An improved version of the Pilot which cross-searches over 35 targets was also developed.  Details of enhancements are available at: http://www.icbl.hw.ac.uk/perx/pilotenhancements.htm  

However, because of delays resulting from the need to replace unsuitable and unsupported SPP software, and the subsequent in-house development of a new PerX toolkit to replace it, it was not possible within the planned timescale to test the effectiveness of the improved version of the Pilot with end-users.

2. The objective: Investigate and implement automatic methods of harvesting repositories, was partially met.  A variety of ways to potentially implement automatic methods of harvesting repositories were investigated, and attempts were made to implement these.  However it was found that these methods required significant manual intervention, and it was therefore not possible to implement fully automated reharvesting.  These issues are discussed in the Setup and Maintenance Report available at: http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm  and in the Case Study: PerX Experience of Harvesting & Utilising Metadata from Oxford Journals, available at: http://www.icbl.hw.ac.uk/perx/casestudyoxford.htm
3. The Objective: Enable reuse and tailoring of search results by users, was partially met.  Several enhancements to the service (Full text indicators, Advanced Search refinements, etc) which were not anticipated in the Project Plan, but which were highlighted as being of benefit through feedback from focus groups and an online questionnaire, were implemented.  It is hoped that the ones which were not implemented (Post Search Clustering (tailoring of results), and Record Selection, to enable users to select, view, export (reuse) and remove selected records), may be implemented after the official end of the project and incorporated into the TechXtra service..

Details of Pilot Service Enhancements are available at: http://www.icbl.hw.ac.uk/perx/pilotenhancements.htm
4. The Objective: Trial Adaptive Concept Mapping techniques for facilitating retrieval of resources within the pilot, was cancelled due to partner Adiuri, who originally produced ADC techniques, going into receivership.  Instead, additional work was undertaken to develop a PerX Toolkit to provide cross-search software to replace SPP software.

9. Overall Approach

If we could start again, we might not have been so ambitious in terms of having so many objectives and in terms of the amount of work to be undertaken by a relatively small project.  In retrospect, we should have applied for a larger amount of funding.

If we could start again, and with hindsight, we would not have incorporated SPP software into our bid or project plan.  Explanation: when our bid was written, we believed that SPP software would be maintained by ILRT from August 2005. through funding from JISC.  We originally hoped to use the SPP software for the PerX Pilot, but found various unexpected issues/problems with it.  We hoped that these issues could be resolved through maintenance and development of the SPP software, however that software maintenance was not funded from August 2005, and was not in fact funded until May 2006.  As part of the SPP software maintenance work by ILRT, we agreed with ILRT a list of Maintenance/Enhancement tasks which we hoped would be completed at various dates to fit in with PerX developments, with all to be completed by end Sept 2006, which would have allowed us to plug it in to the Pilot in October.  However, this work was not completed by Sept.  We did, however, benefit from input by, and help from, Jasper Tredgold, ILRT, into one of the work areas - problems with the OAI component - when we proceeded with developing our own toolkit.  This assistance was much appreciated.  Having come up with our own solutions, PerX no longer had need of SPP software.  Developing these solutions caused delays to the original project timescale.

10. Project Outcomes

It is difficult to describe the outcomes and impacts without going into detail.

The two documents produced by the project - Listing of Engineering Repository Sources http://www.icbl.hw.ac.uk/perx/sourceslisting.htm ; and the Engineering Digital Repositories Landscape Analysis, and Implications for PerX http://www.icbl.hw.ac.uk/perx/analysis.htm  - have provided a better understanding and knowledge of the digital repository landscape in engineering, including gap areas, and have also identified other issues of potential interest to the wider digital repository community.  These include:

· That there is virtue in, and would be a level of community support for, a Subject Based Approach to Resource Discovery. 

· That there are differences between disciplines which need to be carefully considered when evaluating which approaches to resource discovery from digital repositories are likely to be successful. 

· That the Engineering Information Environment is complex, and any potential service which aims to facilitate resource discovery from repositories must take into account this complexity.

· That there are obvious gap areas where provision of repository sources is very limited or non existent. 

· That there are many relevant repository sources which are multidisciplinary in nature and many currently offer no effective means to subdivide collections on a subject basis. 

· That sources vary in their means of interoperability from currently un-interoperable, to non-standard interoperability (i.e. proprietary APIs), to fully functional interoperability based on established standardised means (e.g. Z39.50, SRW, OAI-PMH). 

More repositories of potential interest to the engineering community have become available since the start of the project, however the number of interoperable digital repositories is still limited.

Publicising the various PerX deliverables has increased awareness within the engineering community of the benefits of digital repositories.  

A better understanding has been gained of the practical challenges of utilising interoperability  standards, such as OAI-PMH, Z39.50, SRW/U, from a service providers perspective. This has been reported on in the PerX Setup & Maintenance Issues report http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm and in two papers: Overcoming the obstacles of harvesting and searching digital repositories from federated searching toolkits, and embedding them in VLEs http://eprints.rclis.org/archive/00006394/ , and Building Bridges with Blocks: Assisting digital library and Virtual Learning Environment integration through reusable middleware http://eprints.rclis.org/archive/00009545/ .  

Knowledge of end-user opinion on subject-based resource discovery services has been gained via the Focus Groups http://www.icbl.hw.ac.uk/perx/userfeedback.htm and Web Questionnaire http://www.icbl.hw.ac.uk/perx/userfeedback.htm  This will help to scope the future development of the common national repository infrastructure and the Information Environment.

Experience of attempting to automatically harvest repositories, and maintenance issues for subject-based cross-searching services has been gained.  This has been reported on in the PerX Setup & Maintenance Issues report http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm .  This knowledge will be valuable to anyone setting up a repository cross-search.

Experience of using shared services (IESR) has being gained.  This has been reported upon in the Shared Services Report http://www.icbl.hw.ac.uk/perx/sharedservices.htm 

Experience of embedding a cross-search service within a VLE has been gained and reported upon: http://www.icbl.hw.ac.uk/~santiago/perx/vle.html .  This will benefit those developing VLEs.

Knowledge about the maintenance effort required for subject-based services has been gained and reported on in the PerX Setup & Maintenance Issues report http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm  This will help to scope the future development of the common national repository infrastructure and the Information Environment.

Knowledge of the particular needs of a specific user group has been gained through the development of a separate, trial instance of the pilot: http://www.engineering.ac.uk/civil/ .  This will help to scope the future development of the common national repository infrastructure and the Information Environment.

Particular things to note and lessons for other projects in the DRP and elsewhere include those arising from the conclusions of the PerX Setup & Maintenance Issue http://www.icbl.hw.ac.uk/perx/setupmaintenance.htm#6 

In particular:

· Our experience shows that the amount of effort needed to maintain a potential subject-based service is significant, and larger than we originally anticipated.

· Our experience continues to show that persuading publishers to adopt standardised interoperable approaches such as OAI-PMH, in addition to their well established means of metadata exchange with the large search engines, is an uphill struggle.  What has also become apparent is the fact that commercial publishers often have bespoke methods of metadata exchange (e.g. via FTP, Custom XML Schemes), with a range of partner organisations (e.g. Aggregators, Seach engines etc).  Publishers are interested in ROI, and are unlikely to invest in interoperable approaches unless a return is guaranteed in the form of certain uptake of a particular method of interoperability via public, free services with very substantial usage patterns.

· Our experience shows that even where interoperable approaches are taken by publishers (e.g. OAI-PMH), the process of harvesting is often neither simple nor trouble free.  

· Our experience shows that users of cross-search services request a large amount of digital repositories to be cross-searched, especially, but not restricted to, commercial sources.  
11. Stakeholders

Some publishers have benefited from increasing the exposure of their content, and from a better understanding of the issues surrounding interoperability.

JISC will benefit from taking into account the project outcomes and conclusions in planning any future developments in the area of resource discovery via digital repositories.

Producers of institutional repositories will benefit from improved cross-searching of their content in any cross-search service(s) which takes account of the PerX outcomes.

Intute IR Search should benefit from an analysis of the PerX findings, which should allow them to better plan the development of their service.

12. Project Partners

The partners in the PerX project were Heriot Watt, Cranfield University, Institution of Civil Engineers/Thomas Telford Limited, Adiuri Systems Ltd, The Geotechnical, Rock and Water Resources Library (GROW), and RSC East Midlands.

Cranfield University provided valuable advice and support for the project, and contributed to the Focus Group exercise.  The Institution of Civil Engineers/Thomas Telford Limited provided considerable input into the project, and enabled the development of a separate instance of the pilot, and also for this to be evaluated by a selection of their members.  As stated above, Adiuri Systems Ltd unfortunately went into receivership.  Had we continued with the work to enable filtering of results, however, we would have been very over-burdened with effort.  There was less need to call on input from the Geotechnical, Rock and Water Resources Library (GROW) project than originally intended, because the GROW database was included in the Pilot without incident.  However, we were involved in the publishing of an article by GROW in Ariadne, and welcomed other input from Yan Han, from GROW, in the PerX Project.  The Regional Support Centre East Midlands were unable to have much input into the project, due to the enforced re-timing of the user testing process.

13. Project Management

We would advise other JISC development projects not to be overly ambitious when writing their bid documents, and to try to ensure that all effort is accurately costed at the planning stage.  In a fast-moving virtual world, however, this is more easily said than done.

14. Programme Support

The DRP Programme Manager was always extremely responsive, and on numerous occasions gave valuable advice and help to the project.  We would like to say that we appreciated the input from the Manager and from other members of the DRP Programme support team.

Our stated decision to take a broad view of digital repository sources, for reasons justifiable in terms of the project aims, meant that PerX’s direct involvement in the more specific Institutional Repository landscape was not great.  This also meant that other projects in the DRP did not have a great deal of influence on PerX.  

15. Future Work

PerX has identified serious issues associated with the automated re-harvesting of OAI-PMH targets, and possible solutions (such as the creation of a JISC shared harvesting service which would provide normalised and standardised metadata, harvested from relevant OAI data

providers) deserve further investigation and development.

JISC should encourage institutional repositories to produce high quality metadata encoded in high quality well-formed and valid XML files.

More R&D in the area of integration and reuse of cross-searching, which could complete the SRU/W embedding work started during the project. The R&D work would allow the PerX toolkit to be reused by external services, such as OJAX, and frameworks, such as an institutional portal.

PerX has also identified serious issues associated with the Sets used by OAI data providers. Therefore, more investigations into encouraging OAI data providers to use subject-based taxonomies for the creation of standard Sets are desirable.

Allow development of PerX Toolket into Open Source software.

JISC could develop subject resource discovery services which take account of the real information needs of users.

Appendixes

Appendix A.  Final Budget

* As a result of Adiuri Systems Ltd going into receivership, and extra work being undertaken on the PerX Toolkit, as agreed in a change report, £4,000 unspent from this item has been added to staff cost spend.
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