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	The JISC funded Welsh Repository Network project has worked in association with the Wales Higher Education Libraries Forum (WHELF) to create a network of twelve repositories across Wales. Every Welsh Higher Education Institution, ranging from small teaching based institutions, to large research intensive institutions now has its own open access repository. This document contains a case study for each of the repositories, detailing the repository hardware purchased, and the reasons behind the purchasing decisions made.
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Introduction

The 'Welsh Repository Network' is a project that has been funded by the JISC
 to create a network of twelve repositories across Wales. Each higher education institution in Wales has been provided with the resources to purchase repository hardware or a hosted repository system along with support and assistance via the Repositories Support Project
 enabling them to operate effective institutional repositories. 

This project helps to address the Welsh Assembly Government's Reaching Higher objectives in respect of improving institutional efficiency, increasing capacity and encouraging collaboration, and also helps to make a significant contribution to the overall aims and objectives of the JISC Repositories and Preservation Programme
. 

Background
At the beginning of the Welsh Repository Network project, of the twelve higher education institutions in Wales, only two had repositories, and these were being operated as pilot systems. The aim of the project was make these into fully supported production systems, and to install, configure and embed repositories in the remaining ten institutions.

Repositories are becoming increasingly important in the higher education sector not only as tools to provide an open access environment for the dissemination of research and compliance with funder mandates, but also as curation, management and reporting tools for their institutions.

The JISC provided £4,000 to each institution to purchase the hardware required to run a repository, or as a contribution towards a commercial hosting contract with an external repository hosting company. Due to the variations in size, background, and current computing infrastructure at different institutions, they each chose different hardware and software solutions. This report contains a case study from each of the institutions describing their institutional makeup, their current computing infrastructure, and what hardware they purchased.

Of the twelve repositories, 9 are locally hosted and run using open source software (DSpace
 or EPrints
), two are hosted by a neighboring institution and run using DSpace, and one is commercially hosted using DigitalCommons
 from the Berkeley Electronic Press.
The Repositories
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	Trinity College Carmarthen
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	University of Glamorgan
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	University of Wales Lampeter
http://eisteddfa.lamp.ac.uk/
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	University of Wales Newport

http://repository.newport.ac.uk/
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	University of Wales Institute, Cardiff
http://repository.uwic.ac.uk/


	Repository Implementation Case Study:

Aberystwyth University
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Vital statistics:

· Repository: CADAIR (http://cadair.aber.ac.uk/)

· Platform: DSpace

· Hardware overview: 1 dedicated web application server and 1 shared file and database server

Institution overview

Aberystwyth University dates back to 1872, and was one of the founder members of the University of Wales. The university mixes research activities and teaching, having over 8,000 undergraduate students and more than 2,000 postgraduate students.  The university has 16 academic departments crossing many disciplines. Library and IT provisions is provided by a combined Information Services department.

Repository background

Aberystwyth University first installed an institutional DSpace repository in 2006 as part of the Repository Bridge
 project. This was a JISC-funded project investigating ways of transferring electronic theses between institutional and national libraries for archiving. This repository was run as a pilot service, with submissions either being made by academics or by project staff. There was no dedicated support for the repository, in terms of support staff or server maintenance (e.g. backups). The server was low-powered, which whilst being powerful enough to run a pilot system, was not deemed suitable for a full institution-wide supported service.

Hardware background

The hardware infrastructure at Aberystwyth University centers around to two geographically-remote computer rooms. Systems requiring a high level of resiliency are duplicated in both rooms, managed by a load-balancer. 90% of systems are currently run on individual servers, which typically cater for one server (or group of services) per server. The remaining systems run as virtual servers on larger virtual server host machines.

Resilient services typically store their data on the central  mirrored Storage Area Network (SAN) which is split across both computer rooms whereas other systems store their data locally. All machines are backed-up centrally to tape, via a second SAN which can be used to quickly retrieve recently backed-up data.

Chosen solution

The repository hardware solution chosen by Aberystwyth University was to continue providing a DSpace service, and in order to make the transition to a fully-supported service the hardware needed to be changed. At the same time as the repository being upgraded, the university was procuring a new web content management system (CMS) which had similar requirements:

· Java web application server

· Oracle or Postgres database server

· 99.999% uptime not currently required.

The solution chosen was to buy three new servers:

· A shared file and database server

· Two web application servers – 1 for each service. Whilst the applications could co-exist on the same server, for commercial support contract reasons, the CMS application was kept on its own server.

The three servers are located in the same computer room. They could have been split between the rooms, however if an issue (e.g. maintenance work requiring a complete power-down) affected either room, it would mean a loss of service. By keeping the machines in one room, only large-scale works on that room would require the service to be suspended. To minimize backup software licensing costs, all ‘data’ is held on the shared file and database server. This means only one backup licence is required.

Hardware specification

The shared file and database server has the following specification:

· Dual-core Intel Xeon 3.2GHz

· 4GB RAM

· 4 * 500GB SATA 2 (RAID 1 mirrored) split 50/50 with the CMS

The web application server has the following specification:

· Dual-core Intel Xeon 3GHz

· 4GB RAM

· 2 x 73GB SCSI drives (RAID 1 mirrored)

Software solution

The repository runs using DSpace 1.5. It runs on Tomcat 6 behind Apache 2.2 (using mod_jk), and authenticates users using LDAP. The database runs using Postgres 8.1. All data is held on the central fileserver, except for the search indexes which are held locally on the application server for speed. They can easily be rebuilt in the event of data loss as the machine is not backed up.

Future options

The current hardware platform is expected to last for at least three years. It is not envisaged that either the CPUs or the RAM will require upgrades during that time. Disks may need to be added if space becomes a problem, but it is hoped that 400GB should last for some time.

If upgrades to the service were to be considered in the future, it is likely that this would address the issue of lack of resiliency in the system, in the event of any of the servers failing. The most likely solution to combat this would be to move the data onto the SAN, and to make the servers virtual servers. These can then be moved between virtual machine hosts in different computer rooms, and would benefit from the mirrored SANs.

	Repository Implementation Case Study:
Bangor University
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Vital statistics:

· Repository: Repository@Bangor (http://dspace.bangor.ac.uk/)

· Platform: DSpace

· Hardware overview: Shared space on the central web platform system

Institution overview

The university, now known as Bangor University, was founded in 1884 and has over 10,000 students and 2,000 members of staff. Bangor University’s mission is to provide teaching and learning of the highest quality, and to contribute to the development of the economy, health and culture of a sustainable Wales and a sustainable world.

Bangor University has a strong research base across a spectrum of academic disciplines engaging in research at national and international levels. The University provides strong support for research activities including encouraging links with commercial and industrial bodies in the UK and overseas.

Repository background

Initially, the Repository@Bangor project (originally known as Bangor Research Archive - BaRA) was led by the University Library with a small amount of resource sourced from IT Services (the library and IT service departments are independent sections within the institution) for initial setup. While this arrangement was successful in setting up the software and gaining an initial understanding of what a digital repository could do for Bangor, little other progress had been made during the following two years. The importance of repositories throughout the country and the forthcoming introduction of the Research Excellence Framework (REF) made the role of Repository@Bangor more important, and subsequently our Pro-Vice Chancellor for Research gave the necessary support to fully implement the repository. Now the repository is no longer controlled by the library; instead a small group of staff (two from the university’s Research Office and two from IT services) are now implementing Repository@Bangor.

One of the reasons for involving the Research Office in the repository project is to integrate the submission and/or publication of research output into the existing workflows of the University. Currently all research output is recorded by the Research Office in their own central in-house database. This however only stores metadata and not digital copies of the research output. The current DSpace implementation will store publication metadata and copies of the research output will be added retrospectively. 

The current integration model is as follows:

1. Research publication metadata is submitted to the Research Office via an in-house system.

2. The Research Office staff verify and correct this data.

3. This data is then processed by in-house software to then populate DSpace with the respective metadata for the publications.

Note that the Research Office database is also processed by other systems to collate information for School and College web sites and for research assessment exercises.

Hardware background

The infrastructure at Bangor University is transitioning to housing all central computing server facilities in two purpose built datacenters. Critical services are replicated in both locations to offer resilience and minimal disruption in the case of failure. Where possible services are to be hosted on Virtualization Platforms that offer abstraction from the underlying hardware. This also allows for hardware issues to be dealt with without affecting production services.

Services that have not yet been transitioned to the Virtual Platform are running on dedicated standalone servers. This is currently the case with our DSpace repository which shares hardware with the Bangor Web Platform. Further details on the hardware used are available in the following sections.

Chosen solution

The repository software chosen was DSpace. This choice was based primarily on the number of other institutions that have made use of this Open Source product to get started with digital repositories. DSpace is hosted on the central University Web Platform which was being updated around the time the original DSpace project started at Bangor. The digital repositories funding provided by JISC was added to the funding for the Web Platform update to enhance the system specification in order to host the digital repository in addition to the University web content.

The DSpace application is hosted in the Tomcat Java Application Server that is part of the Web Platform. The back end DSpace datastores also share the PostgreSQL database and local dedicated disk array present on the Web Platform.

As previously mentioned the DSpace digital repository has been integrated with existing in-house databases of research output already maintained within the University. 

Currently the transfer of data from the in-house publication database to DSpace is via the DSpace import/export directory based format. No edits are made directly to the DSpace repository. Custom tools were produced to transfer the data from our existing research publication database to DSpace.

Hardware specification

The repository runs on the recently upgraded central Web Platform at Bangor University. This platform has the following specification:

· 2x Dual Core AMD Opteron Sun Fire X4100. 8GB RAM. SAS RAID1 OS disk.

· 12x 80GB HDD Sun StorageTek RAID Array. Approx. 700GB usable.

Software solution

The repository is currently DSpace version 1.4.2 (to be upgraded to 1.5.1).It runs on Tomcat 5.5 behind Apache 2.0. The database runs Postgres 8.1. All data is held locally and backed up centrally. The operating system used is CentOS 4.7.

Future options

Future implementations of Repository@Bangor are likely to make more use of virtualization technologies to provide both resilience and efficiency gains. The demands placed on the DSpace front end system are relatively low in our case and hence do not require dedicated hardware. We are also likely to move the back end database and filestore storage onto our central Storage Area Network to provide better resilience and protection for the critical data. This is something we would consider mandatory before relying on DSpace as an authoritative source for digital copies of research publications.

Bangor University currently has a production repository as well as a development repository for testing and planning the upgrade to DSpace 1.5.

Implementation Issues

The main issues we faced in implementing Repository@Bangor were allocation of resources, mainly in terms of the staff time of suitably skilled individuals. DSpace itself is a complex software solution that requires quite advanced technical expertise in order to properly configure a production system. For example, to customise the aesthetic elements a developer with knowledge of Java and associated build systems is required. This is unusual for what is presented as a turnkey solution. 

To make the most of DSpace quite a high level of expertise with metadata and curation principles is also required. This is verified in the “Creating an Institutional Repository: LEADIRS Workbook” document published by the DSpace developers which gives guidelines as to the amount of staffing resource required to successfully implement a DSpace based repository.

DSpace also requires cross-domain specialist knowledge (as noted in the DSpace implementation guidelines). This knowledge needs to span software engineering and systems administration as well as digital curation.

	
Repository Implementation Case Study:
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Vital statistics:

· Repository: Cardiff ePrints Caerdydd (http://eprints.cf.ac.uk/) now superseded by
         ORCA Online Research @Cardiff (http://orca.cf.ac.uk/)
· Platform: EPrints

· Hardware overview: 1 virtual server on an ESX cluster split over 2 sites

Institution overview

Cardiff University was founded by Royal Charter in 1883 and is currently recognized in independent government assessments as one of Britain's leading teaching and research universities, with c26,000 students and c6,000 staff. Academic activity at Cardiff University is carried out across 28 schools and numerous other research centres covering the humanities; the natural, physical, health, life and social sciences; engineering and technology. Library and IT provision is the responsibility of a combined Information Services department.

Repository background

Cardiff University first installed its EPrints institutional repository Cardiff ePrints Caerdydd  in 2005. Cardiff ePrints ran as a pilot service until January 2009. It was populated initially in collaboration with 3 targeted schools (Engineering, Optometry and the School of Nursing and Midwifery). The deposit process has been mostly carried out by project staff. In 2007 another project was set up to undertake an advocacy campaign to promote awareness and progress the development of the pilot institutional repository. During this time the benefit of making RAE publications visible to a wider audience was recognized and there was also support for the inclusion of electronic theses.

The Institutional Repository Upgrade Project completed in January 2009 took on these recommendations. This expansion has taken the repository beyond its pilot status requiring resilience and formal support. The project has delivered hardware and software upgrades, plus the bulk import of RAE publication data. The upgraded repository ORCA Online Research @ Cardiff is to be formally launched at the end of February 2009.  

Hardware background

The hardware infrastructure at Cardiff University is split across 2 main sites – the Heath Campus and Cathays Campus.  There are many secure rooms over the 2 Campuses that house servers providing all University computing services. 

As part of the Modern Working Environment project hardware is now concentrated on 2 separate sites within the Cathays Campus. Split across the 2 sites is a central mirrored Storage Area Network (SAN) although some systems do have local storage. Systems requiring a high level of resiliency are duplicated in both rooms and managed by a load-balancer. 

Chosen solution

The repository hardware solution chosen by Cardiff University was to continue providing an Eprints repository but to update the hardware as it had become out of warranty and to provide greater resiliency. At the same time as the repository was being upgraded the University was investing in a new cluster of virtual server hosting machines with SAN storage.

The solution chosen was to have a single virtual server running both EPrints and its backend mysql database. As the virtual server storage is allocated on a central mirrored SAN spread over 2 sites this provides resiliency in the case of any outages at a single site. Only if a major event occurred would the service be affected.

For a backup solution the data is backed up incrementally to one of the University’s central backup servers on a nightly basis with full backups running once a month, enabling a rebuild to take place quickly if it were ever required.

Hardware specification

The virtual server hosting cluster specification is:

4 Sun Fire X4150 servers

1024GB RAM in total

Unspecified SAN storage

The virtual server specification is:

2 x CPU

4GB RAM

230GB SAN Storage

Software solution

The repository runs using EPrints 3.1 with a MySQL 5.0 backend behind Apache 2.2. Authentication is via LDAP and the application and database is located on a single server.

Future options

The hardware maintenance on the Virtual Server cluster is set to run for three years but it is not foreseen that the virtual server will have to be changed during this time. 

Even if there is the need for extra memory or disk space they can be added with a minimum of downtime.

	Repository Implementation Case Study:

Glyndŵr University Wrexham (formerly NEWI)
	




Vital statistics:

· Repository: Glyndŵr Research Online  – http://epubs.glyndwr.ac.uk

· Platform: Berkeley Press DigitalCommons hosted service (http://www.bepress.com/ir) 
· Hardware overview: Not applicable

Institution overview

Glyndŵr University can trace its history back to 1887 with the foundation of the Wrexham School of Science & Arts.  1975 saw the formation of NEWI (North East Wales Institute) with the merger of Denbighshire Technical College, Cartrefle Teacher Training College and Kelsterton College, Connah’s Quay.  In 2004 NEWI became a full member of the University of Wales and on 19th July 2008 NEWI gained University status to become Glyndŵr University.  The University has around 6,000 students, with around 350 from overseas.  54% of our full-time students are over 21 on entry and 17% are aged over 40.

Repository background

No repository was in place before the project commenced.

Hardware background

Not applicable.

Chosen solution

Not applicable

Hardware specification

Not applicable.

Software solution

DSpace was initially considered as a platform but we felt that a hosted service proved the best solution for our context. The reasons for this include:

· DSpace would have required some level of dedicated technical support in order to set it up and to upgrade and maintain it. Such staff resource was not readily available.

· Additional funding required to buy a hosted solution was available from the university’s research fund.

· DigitalCommons offered all of the required functionality and flexibility that Glyndŵr required from an institutional repository.

· BEPress were able to set up and configure the repository within two weeks of our decision to purchase the system.

· DigitalCommons includes the facility to allow local academics to easily publish their own electronic publications and journals – a facility not included in any of the open source repository platforms.

· BEPress have a lot of experience in providing institutional repositories and were available to provide not only support, but also advice.

Future options

As the repository develops we will continue to promote the service and its benefits to academics, researchers and external stakeholders.  We will re-brand accordingly for Glyndŵr University.

	Repository Implementation Case Study:    
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Vital statistics:

· Repository:  http://dspace2.isd.glam.ac.uk/

· Platform: DSpace

· Hardware overview: 1x Windows Server 2003 virtual server 

Institution overview

The Royal Welsh College of Music and Drama was founded in 1949 and as the National Conservatoire of Wales, provides specialist education, training and professional performance in music and drama for approximately 480 undergraduate and 110 postgraduate students. In January 2007, the College became a subsidiary of the University of Glamorgan. Library and IT provision operate as separate functions.

Repository background

There was no repository before the project began.

Hardware background

The repository is hosted by the University of Glamorgan. Their hardware background is that they have traditionally had a growing number of HP Proliant servers running Microsoft Windows environment with limited specialist services running on SUN Solaris and other Unix-type operating systems.  They are now moving to a HP/VMWare farm running virtual servers of whatever flavor operating system is required (albeit currently still predominantly Microsoft Windows).

Chosen solution

Following a comparison of DSpace, EPrints and Intralibrary, the University of Glamorgan opted for DSpace, a decision that was also used by the Royal Welsh College of Music and Drama. This is hosted on a VMWare virtual machine running Windows Server 2003. The server is connected to the corporate SAN.

Hardware specification

1 x HP Proliant DL385 with shared access to 900Gb SAN disk storage.

Software solution

DSpace 1.5.1 is installed, running on Windows Server 2003. The web application server is tomcat, and the database server is Postgres.

Future options

The use of virtual hosts for the system enables incremental growth of the capacity and capability of the server as demand increases.  The University of Glamorgan also intends to provide enhanced resilience through replication across multiple sites for disaster recovery purposes. 

	Repository Implementation Case Study: 
Swansea University
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Vital statistics:

· Repository: http://cronfa.swan.ac.uk/

· Platform: DSpace

· Hardware overview: 1 virtualized dedicated server

Institution overview

Swansea University (founded 1920) is a research-lead university, having over 12,000 undergraduate and almost 2,000 postgraduate students. The University has ten academic schools crossing many disciplines. A converged Library and Information Services department is responsible for library and academic IT provision (with a separate department for administrative computing).

Repository background

Cronfa, the Swansea University Research Repository, is a new initiative. The University has no previous online repositories.

Hardware background

LIS-managed systems were previously based on lots of individual servers, but in 2006 we decided to invest heavily in virtualization. All new services are deployed onto our VMware ESX system.

Chosen solution

After a trial period of around 6 months where Library and Information Services (LIS) at Swansea University  installed and attempted to use DSpace and EPrints in a meaningful way we decided that DSpace was the software that best fitted our needs in relation to file types supported and ease of deployment.

The test repositories were deployed on a VMWare virtual machine running SUSE Linux 10.1. Since deciding on a single choice of software LIS has now deployed DSpace on a dedicated virtual machine running MS Windows 2003 on the LIS Systems VMware ESX ‘hypervisor’ data centre. 

We now hope to announce a working system to our user community by the end of 2008, in order that we can participate in WRN launch activities early in 2009.

Hardware specification

At present our repository server has one processor, 2GB of RAM and 8GB of hard disk space (not including OS size). The ESX virtual machine has 2GB RAM and is connected to our institution’s SAN infrastructure. All backup and resilience is provided by the virtual machine environment based around an 8 node cluster. Daily and weekly backup is performed at the file level and the OS level due to the massive amounts of RAM and Hard Disk available on our data centre.

Software solution

DSpace 1.5.1 is our software of choice. At present it is running with the out of the box configuration. We are using the JSP interface at the moment but plan to move to the XML GUI interface because of its potential to make branding of the software easier.

Future options

At present we have no plans to change our hardware base. 

	Repository Implementation Case Study:

Swansea Metropolitan University
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Vital statistics:

· Repository:  http://dspace.smu.ac.uk/

· Platform: DSpace

· Hardware overview: 1 dedicated repository server

Institution overview

Swansea Metropolitan University was granted its university title in January 2008 immediately following the granting of Taught Degree Awarding Powers and is an accredited institution of the University of Wales. Our mission statement states that SMU is a ‘comprehensive, vocational, student-centred institution of HE committed to widening participation, life-long learning and the enhancement of opportunities. The University is determined to provide a stimulating, progressive and sustainable environment for learning through excellence in teaching, applied research and consultancy’.

In session 2008/9 5396 students enrolled and of these 3754 were full-time. The Library and Learning Resources Service operates on three sites, providing for Townhill Campus, the Mount Pleasant Campus and the Dynevor / Alexandra Road Complex respectively.

The University has three faculties with 17 schools or centres covering many disciplines:

· Faculty of Applied Design & Engineering

· Faculty of Art & Design

· Faculty of Humanities

Repository background

Swansea Metropolitan University had no repository before the start of this project.

Hardware background

At the time the repository server was purchased the general computing infrastructure at Swansea Metropolitan University was changing from standalone servers used for different services to a SAN based virtual infrastructure using blade servers. The repository server was the last standalone server to be purchased. The majority of servers run Windows Server 2003, however a few servers run Linux for specific services.

Chosen solution

The server chosen was an HP ProLiant DL140G3. This was purchased to match hardware used by the South West Wales Higher Education Partnership (SWWHEP) project partners. It was decided to purchase a server with substantial storage space (4TB) in order to provide plenty of space for the service to grow over time.
Hardware specification

The server has the following specification:

· 2 x Dual Core processors (1.6GHz)

· 2GB RAM

· 4TB storage

Software solution

We chose DSpace as the preferred software solution because we had previously used DSpace successfully as a document management solution and we felt comfortable that we had the in-house knowledge to manage DSpace. The DSpace version is 1.5, running on Tomcat 5.5.26, Apache 2.2 and the database is Postgres 8.0.

Future options

We currently have no plans to upgrade in the near future.

	Repository Implementation Case Study:
Trinity College Carmarthen
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Vital statistics:

· Repository: Trinity College Carmarthen - Repository (http://dspace.trinity-cm.ac.uk)

· Platform: DSpace

· Hardware overview: 1 dedicated server

Institution overview

Trinity College Carmarthen was founded in 1848 and currently caters for the needs of approximately 1650 FTE students.  The mission of the College is to drive forward a learning agenda that supports widening access and increased participation in higher education offering a wide range of degree schemes and learning programmes. The College also acknowledges and recognises the importance of investing in third mission activities, research and scholarly activity to underpin effective teaching. Trinity received Taught Degree Awarding Powers (TDAPs) in 2008.
Repository background

Trinity had no repository prior to the commencement of the project.

Hardware background

As a relatively small institution, Trinity was keen to develop a repository with minimal hardware maintenance and low support costs.  The College operates a separate Learning Resources Centre and Network Systems unit, and the chosen hardware needed to be located in the College server rooms with backup and upgrades performed by Network Systems staff while being administered remotely from the Learning Resources Centre.

Chosen solution

In order to develop a repository from scratch, Trinity opted for a DSpace installation set up with support from the Repositories Support Project.  As DSpace is an open source solution and financial as well as technical support has been provided by the Repositories Support Project, Trinity have been able to set up a repository in a short space of time at a low financial cost.  

The DSpace server is supported by Network Systems and based in the server room while administration of the repository is the responsibility of the Learning Resources Centre who also provide support for academic staff in adding content and metadata.

Hardware specification

HP ML350 G5 Tower, Xeon 5320 1860-2x4Mb / 1066 Quad Core

Smart Array controller E200 / 128mb BBWC, DVD-R-RW

4Gb PC2-5300 RAM
17” TFT

Software solution
The repository runs using DSpace 1.5 including the additional Welsh language pack. It runs on Tomcat 6 and authenticates users using the local Microsoft ActiveDirectory. The database uses Postgres 8.2.  All data is held on the single DSpace server located in the Network Systems server room.

Future options

The Learning Resources Centre is currently in discussion with Registry and Network Systems with the intention of integrating the repository with the College’s Directory of Research and Scholarly Activity.  It is hoped to include data from the Directory on the Repository dynamically in the form of academic staff profiles and bibliographies on Repository Collection index pages.  It is also hoped in the future to include some Masters dissertations on the Repository.

Trinity would also be keen to take advantages of any future upgrades to the DSpace software to improve the functionality and performance of the system. 
	
Repository Implementation Case Study:
University of Glamorgan
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Vital statistics:

· Repository: University of Glamorgan Research Repository

· Platform:  DSpace

· Hardware overview: 1x Windows Server 2003 virtual server

Institution overview

The University of Glamorgan stems originally from the establishment in 1913 of a School of Mines based to serve the large coal mining industry in the South Wales valleys. It is now a multi-site organization, with campuses in Cardiff, Treforest and Merthyr Tydfil and includes a strategic alliance with the Royal Welsh College of Music and Drama. 

Around 21,500 students are currently registered with the University, 3,720 study at University of Glamorgan franchised partner colleges.  Some 18,200 of the total number are undergraduates. The University has a reputation for friendly and teaching-focused staff and is also active in many fields of research. 

Repository background

The University of Glamorgan did not have an institutional repository prior to this project.

Hardware background

The university has traditionally had a growing number of HP Proliant servers running Microsoft Windows environment with limited specialist services running on SUN Solaris and other Unix-type operating systems.  We are now moving to a HP/VMWare farm running virtual servers of whatever flavor operating system is required (albeit currently still predominantly Microsoft Windows).

Chosen solution

In mid-September 2007, the work of installing and configuring the system was carried out in collaboration with senior Learning and Corporate Support Services (LCSS) Information Systems (IS) staff, RSP, Wales, and LCSS Learning Resources (LR) internal IT support staff. The decision was made to acquire a virtual server system to host the University’s repository and that of the Royal Welsh College of Music and Drama (RWCMD) on the standard Windows OS. Back-up and server maintenance were agreed to be the responsibility of LCSS/IS staff, while front-end maintenance and system functionality development were assigned to LCSS LR staff.

The work of customizing the repository’s interfaces began soon after installation. Graphic branding with a page header bearing the University’s logo was completed in collaboration with the Marketing Office. Home-page text giving news and general information about the system has been added during the course of the project.

Hardware specification

1 x HP Proliant DL385 with shared access to 900Gb SAN disk storage.

Software solution

In June 2007, a report was prepared reviewing the suitability for our purposes of the DSpace, EPrints, and Intralibrary online repository systems against 15 operational and technical criteria. DSpace was selected on the basis of this report for its ease of use, structural and administrative flexibility, and the availability of DSpace-oriented support from RSP, Wales. Familiarisation with DSpace was subsequently gained through use of the demonstration DSpace system created by RSP Wales.

Having chosen DSpace, development and testing of the system began. This involved decisions about the user interface menus structure and the use of dummy records. Once this was done, testing was possible using the URL allocated address, test data was removed and live data put into the system.  The version of DSpace that was installed is 1.4.2; this however this has been subsequently upgraded to version 1.5.1.

Future options

The use of virtual hosts for the system enables us to incrementally grow the capacity and capability of the server as demand increases.  We also intend to provide enhanced resilience through replication across multiple sites for disaster recovery purposes.
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Vital statistics:

· Repository: Eisteddfa (http://eisteddfa.lampeter.ac.uk/)

· Platform: DSpace (externally hosted)

· Hardware overview: 1 dedicated repository server

Institution overview

The University of Wales Lampeter specialises in the liberal arts and has strong academic traditions in teaching and research dating from 1822. It is the oldest degree awarding institution in England and Wales after Oxford and Cambridge. It has about 1,000 students mixed between undergraduate and postgraduates.

Repository background

Lampeter has no repository before the project commenced.

Hardware background

Being a small institution, the IT department has to provide the full suite of systems required by a university, but with a low number of staff. Servers are purchased on an ad-hoc basis for new systems. Aberystwyth University is employed to provide some IT support for library systems at Lampeter University.

Chosen solution

Because of the pre-existing support arrangement between Lampeter and Aberystwyth University, it was decided to use the money to buy a dedicated repository server for Lampeter, but to pay Aberystwyth University to host the server and install, configure and maintain the repository platform. 

Aberystwyth University already host their own DSpace repository, so it was a natural choice for Lampeter to follow as the repository staff at Aberystwyth are experienced in running a DSpace repository and can offer the best level of support for it.

A single server was purchased to run the repository (both the database and the web application) and is owned by Lampeter University. This means they have the flexibility to host the server themselves in the future if they decide to do so.

The remaining money from the project has been given to Aberystwyth University in order to provide two years hosting of the server, basic customization and branding of the repository, to provide daily off-site backups of the data, and to maintain the operating system and repository software.
Hardware specification

The server has the following specification:

· Dual Xeon processors (3.2GHz)

· 4GB RAM

· 500GB mirrored SATA II disks

Software solution

DSpace 1.5 with the Welsh language pack is currently installed. This will be upgraded over time as new versions of DSpace are released. Due to the small number of users at Lampeter, no integration such as with local authentication systems has taken place.

Future options

We currently have no plans to improve or change the hardware.
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Vital statistics:

· Repository:  http://repository.newport.ac.uk/dspace

· Platform:  DSpace

· Hardware overview: Single dedicated server

Institution overview

The University of Wales, Newport has around 10,000 students.  More the half the students are part time, and around 2,000 are postgraduates. 

The University is made up of 4 Schools - Art, Media and Design, Newport Business School, Education and Health and Social Sciences.  Central academic support services are provided by Learning and Information Services.

Repository background

The DSpace repository is the University of Wales, Newport’s first research repository.

Hardware background

The server infrastructure at the University of Wales, Newport is a mixture of SAN attached servers, standalone physical servers and virtual servers based on VMware.  Critical systems and those with high utilization are SAN based. All systems are backed up by a central tape library.

Chosen solution

Most systems within the University are Window based, using IIS and SQL Server.  A smaller number of applications use PHP and MySQL.  Applications infrastructures for applications based on these technologies are therefore already in place.  

DSpace requires a Java Tomcat environment and Postgres database. Although it is possible to run these and DSpace on Windows, a Unix solution was chosen after comparing the quality of community support for a Windows installation against a Linux installation.

Given that the Linux/Postgres/Tomcat environment would specific to DSpace it was decided to host it on a single dedicated server.

Hardware specification

· Dual-core Intel Xeon 3.0GHz

· 2GB RAM

· 3 x 72.8 GB HD – Mirrored plus hot spare.

Software solution

The repository runs DSpace 1.5.1, on Apache Tomcat 5.0.  The database is Postgres 8.1, and the server operation system Ubuntu 6.06 (LTS).

Future options

The University is currently upgrading its SAN infrastructure and will increase the use of virtualization.

In future the server may be virtualized on a SAN based VMWare solution with VMotion. This will add resilience to the solution.
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Vital statistics:

· Repository: UWIC’s Institutional Repository (http://repository.uwic.ac.uk/)

· Platform: DSpace

· Hardware overview: 1 virtualized server

Institution overview

UWIC is a post-92 “new” university.  It currently has around 10,000 students - 77% undergraduate and 23% postgraduate.  Two thirds of students hail from Cardiff and the surrounding area; around 20% are mature students and a relatively high proportion is from overseas.  The University has 5 academic schools:

· Art & Design
· Education
· Health Sciences
· Management
· Sport
Its traditional strength has been vocational courses but since the 2001 Research Assessment Exercise focus has shifted towards developing its research profile. Library and IT support is provided by the converged Information Services Division.

Repository background

UWIC had no repository prior to the start of this project.

Hardware background

The hardware infrastructure at UWIC centers around two server rooms. Systems requiring a high level of resiliency are duplicated in both rooms, managed by a load-balancer. Most systems are currently run on virtual servers on larger virtual server host machines.  The remaining systems are run on individual servers, which typically cater for one service (or group of services) per server.

Resilient services typically store their data on the central mirrored Storage Area Network (SAN) which is split across both server rooms whereas other systems store their data locally. All machines are backed-up to tape via a second SAN which can be used to quickly retrieve recently backed-up data.

Chosen solution

The repository hardware solution chosen by UWIC needed to support a DSpace repository service.  As no service of this kind had previously been provided at UWIC, it was necessary for all required hardware to be purchased.  UWIC had recently moved to using virtualized servers so any purchase was required to fit within the current IT procurement strategy.

Due to these requirements, the £4,000 provided by JISC was used as part payment toward a new server costing £6,585.43.  As the main purchaser, the repository has an agreed space reserved for its use.  This arrangement was selected as the purchased server is sufficiently powerful to run an institution-wide repository service and to store material in various formats, as requested by the Schools.

The server is located in one of the server room.  To minimize backup software licensing costs, rather than storing the data on external servers, all data is held on the repository server.  This means that no backup licenses are required.

Hardware specification

The server has the following specification:

· HP DL380R5 2-way 2 x Quad-Core Xeon E5345 / 2.33 GHz (4 x 1GB)

· 4 GB RAM

· 146GB 10K SAS 2.5 HP HDD
Software solution

In March 2008, DSpace version 1.4.2 was installed.  It runs on Tomcat 6 behind Apache 2.2 (using mod_jk). Users authenticate using LDAP.  The database runs using Postgres 8.1.  All data is held on the virtualized server. In addition to the facilities provided by DSpace, the Welsh language file has been added to provide a bilingual English or Welsh user interface.

Future options

We currently have no plans to improve or change the hardware. 

In association with:








� The Joint Information Systems Committee (http://www.jisc.ac.uk/)


� Repositories Support Project (http://www.rsp.ac.uk/)


� Repositories and Preservation Programme (http://www.jisc.ac.uk/whatwedo/programmes/reppres)


� DSpace Repository Software (http://www.dspace.org/)


� EPrints Repository Software (http://www.eprints.org/software/)


� Digital Commons hosted repository platform (http://www.bepress.com/ir/)


� Repository Bridge project home page http://www.inf.aber.ac.uk/bridge/
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