Research report: Harvest Road’s repository software Hive

What kind of business is Harvest Road?

25 years ago, one of the more obvious signs of how the digital revolution was changing the way things were done, was the speed with which the typewriter was replaced by the personal computer. The pace of change increased in the mid-1990s when significant numbers of computers began to be connected to each other through the Internet, email and the World Wide Web (web). It quickly became easier and cheaper to distribute and access electronic documents and images than printed ones. 

The more recent impact of the convergence of portable, globally connected everyday tools (laptops, phones, cameras, ipods) has extended work into daily life, and daily life into work. This has happened so fast, that there has not been time to develop an effective infrastructure for managing all the material being created and re-created in digital formats. Nor has there been enough time to fully understand the new roles, and business models that are being invented as components of this infrastructure. 

Most people are regularly frustrated by not being able to find things, by upsets caused by software and hardware failures, format incompatibility, corruption, and even catastrophic loss. 

It took libraries more than 400 years to develop a global infrastructure for managing printed material. Although professional librarians led the first wave of initiatives to manage the kinds of digital material we often call ‘stuff’ but can also be called data and digital objects (digital photos, texts, audio files), few libraries (if any) have been able to make the transformation from being providers of location services (finding books etc), into being providers of the new kinds of services needed for the production and consumption of digital material.  

Digital material is not easily held in custody. This is not just because it can exist in many places at once, but because it can and does, change - often. Digital objects can be better understood as instances of continuous streams of data. The life-cycle of a simple email often involves so many edits, re-visions, annotations, and even format transformations, that a finished, completed digital object is more likely to be something thrown away, or deleted, because it is no longer useful. 

In the digital domain, the phenomenon of continuous evolution is transforming product into service. The purchase of software, for example, is the purchase of a relationship between the consumer and the provider of a cycle of upgraded releases. Canny providers encourage user groups to help improve the software over time. The Open Source Initiative takes this a step further. New business models are emerging that support components of modular, interconnected services that adapt and shape themselves to our needs.

Within this service oriented environment, businesses large and small, as well as individuals, all need a trusted place from which to distribute and manage the digital artefacts of their various relationships. This digital material also needs to be easily found and accessed in an appropriate format by the right people, wherever, and whenever it is needed. Many people are using the unstructured space of the web to fill this need.  Harvest Road provides a more structured environment in the form of a digital repository, known as ‘Hive.’

Industry debate and outlook

The concept of building a global network of federated repositories is an approach to addressing what are seen as the shortcomings of the World Wide Web as a working environment. Searching for a digital object (digital photo, text, audio file) on the web can be frustrating because it can be buried in similar material, or in databases, or has moved. When it is found, it is often of poor quality, out of date, in the wrong format, or has no authority or provenance. 

In many respects the functionality offered by a digital repository represents a fundamental desire to re-engineer the World Wide Web to accommodate ‘serious,’ or mission-critical activities. 

There are two quite separate approaches to sharing digital material that will continue to co-exist and sometimes even complement each other. Both approaches provide insights into the future of the other. Both are transforming the way that the business of education, training and research is conducted and (without overstatement) both are in the process of reshaping our private and working lives.

The structured approach is to use a digital repository to manage the custody of a collection of digital objects. This idea emerged from the traditional association between the libraries and the education or e-learning sector. The underlying proposition is that controlling the process of submitting or depositing material into a repository can raise the quality of the material. Predefined steps, or workflows, can be used to enforce the application of content standards that will result in measurable benefits such as: findability, usability, durability, version control, access control and fitness for purpose.

A strictly controlled application of content standards promises a similar, but better, kind of interoperability than is already found on the World Wide Web. Similar, because the same protocols are used as the World Wide Web; better because the content standards that have been applied, lend intelligence to the digital objects. This means that the right version of on object can find the right user at the right time and even transform itself into the right format. 

Early adopters of this approach have been organisations seeking cost efficiencies in regulated environments such as defence and education. They have been able to mandate the use of digital repositories for particular kinds of digital objects such as technical manuals, research papers, theses, and course material. An increasing number of large-scale projects, based on a service-oriented architecture, are being proposed that include a digital repository. In the education sector, the presence of a digital repository has become a visible manifestation of how an organisation might realise the value of its intellectual assets.
The unstructured approach is to use the World Wide Web itself as a vast global repository of digital material. The innovative services that are built on top of it provide a kind of virtual structure allowing content to be ordered according to need (or ability to pay). This approach takes little notice of content standards. Google is a ready example. Google uses sheer processing power to find and rank an object by using a smart search engine or algorithm to examine the content of the World Wide Web.  The core assumption is that the best description of an object is the object itself.

Another search service, Yahoo, is assembling a range of user-centred services such as Flickr (shared photos), del.icio.us (shared bookmarks), WebJay (shared music links). The rapid uptake of these socially oriented services including blogs (shared publishing) and the Wikipedia (shared knowledge) provide insights into the increasingly powerful social dimensions of the networked environment. 

These commercial services not only demonstrate the strength of the demand for simple, easy to use, user-centred services, but also point to fundamental changes in how and where information is expected to be found.  Even within regulated organisations, the ease with which digital material can be created, copied and distributed, has created a largely free-form environment in which a discovery service like Google, can provide results that are considered to be ‘good enough’ and ‘useful enough.’ 

The indexing of academic papers by Google Scholar is sign that Google is positioning itself to be significant force in the education sector. At a recent repository workshop, a university repository manager announced, with an air of resignation, “If it isn’t in Google, then it doesn’t exist.”

Reconciling the two approaches

Rather than being in competition with each other both approaches are best seen as different sides of the same coin. On one side, the World Wide Web - as a single global repository, is not yet considered mature enough to sustain the kinds of mission critical services required by regulated environments. It is also perceived as too open an environment in which to protect IP and control access. 

On the other side, the application of content standards can be seen as redundant, complicated, time consuming, and costly. Standards are proliferating rapidly and almost all organisations use combinations or extensions of standards that lead to slight departures from the Standard. The gap between standards compliance, interoperability, and corporate requirements is growing. There is mounting anecdotal evidence that, when actually deployed, the theoretical models of interoperability are falling short of expectations.

There may be some irony in the fact that the unstructured approach has led to several very successful business models (e.g. Google, Yahoo) while the structured approach is yet to provide such a model.

Proprietary versus Open Source

Harvest Road is not Open Source. This means that it has not published its source code for anyone to copy, modify and redistribute without paying a fee. 

Open Source is widely regarded as a best practice recommendation for an institutional repository.  The most widely deployed Open Source repositories have come from universities. They include EPrints from Southampton University (UK), DSpace from MIT (USA), and Fedora from the University of Virginia and Cornell University (USA). These repositories comply with the OAI-PMH protocols that are intended to facilitate content sharing. 

The arguments for Open Source focus on sustainability, control, ability to extend the core platform, widespread adoption, avoiding format lock-in, interoperability, economy, and the importance of a Service Oriented Architecture where add-ons can be easily integrated into a modular system. For example an EPrints repository is often recommended for institutions piloting a repository because it is perceived to be free, works out-of the-box and doesn’t need much maintenance.

Open Source development is deeply rooted in the higher education sector and is associated with powerful collaborative values. It has made a significant impact where information needs to be shared. However, it has made a negligible impact in the business specific areas such as finance and student information systems. 

Arguments against Open Source focus on unresolved governance structures, the difficulty of maintaining the core system, and uncertain sources of funding, once development funding dries up. Open Source development can, in practice, be drawn out, expensive and difficult to support. 

In the Education sector, many universities that have taken the Open Source path are finding that budget constraints require known costs. Some are looking for fully supported proprietary systems that work out-of-the-box, do not lock content into proprietary formats, and have successful reference implementations.

Harvest Road has several strategies that allow Hive to be considered less of proprietary application and more as a commercial wrapper that is friendly to Open Standards. These include:

· Support for Open Access Standards such as the OAI-PMH.

· Integration and association with a range of Open Content projects (OCW, OKI) and Open Source Learning Management Systems such as Sakai, Moodle, 
· Alignment with Standards based initiatives such as ADL, IMS, SCORM, IEEE LOM and CORDRA
Hive and the next generation of repositories

Currently, the digital repository environment can be characterised as prototypical and exploratory. Although the university sector was one of the first to identify the need for digital repositories, the status of repository projects in Australian Universities is indicative of the sector as a whole.
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Caveat: This is indicative only. Some universities refer to subject or library-based data stores (e.g. eReserve) as a central repository but note the need to integrate or upgrade for wider use. The status of an existing repository and a planned repository was often perceived as a continuum and not clearly separated. 
During the first wave of digital repository initiatives, repository specific software (DSpace, Eprints, Fedora) was developed and used in a number of pioneer projects. In general, these projects could be characterised as: poorly understood, tentatively funded, limited in scope and functionality, open source, difficult to use, and poor in uptake. For example, EPrints, the most widely deployed digital repository software (developed in 1999), announced in January 2005 that in the 148 known EPrint repositories there were a total of 31,688 or about 200 digital objects per repository. The growth in content in MIT’s DSpace has mainly come from new departments contributing working papers and technical reports, rather than from new material contributed by the existing participants.

Nevertheless, these Open Source repositories have established significant user communities and there are powerful forces supporting continued development:

· Strong funding through infrastructure development and a growing understanding of the benefits of digital repositories

· Momentum of the Open Access Initiative and the trend toward self-archiving of research and academic papers

· Threat of copyright litigation and the need for reporting on rights management and other forms of external audit

· Need to integrate internal and external content sources 
· Desire to raise the quality of digital resources and integrate archival procedures at the point of creation

· Emerging business cases quantifying a significant return on investment
There are a variety of reasons why Harvest Road’s repository software, Hive, is strategically well positioned to be a strong contender for the next wave of repository initiatives. As the small-scale pilots in key domains conclude, these new initiatives are likely to be large-scale, long-term, securely funded and better understood.

To build sufficient credibility to be regarded as a globally supported alternative to the currently available Open Source repositories such as DSpace and Eprints, Harvest Road has concentrated on developing reference models and demonstration projects within the Defence and Education sectors:

· SCORM/S1000D demonstrator: partnership between Australian government departments, Boeing and Harvest Road shows how content components can be automatically shared between SCORM training modules and technical documentation. 

· MiCTA: Harvest Road is the only repository software endorsed for purchase by 48 States in the USA. MICTA represents the main public institutions, libraries, healthcare services, universities, schools and State Departments of Education.

· Interoperable with the major Learning Management Systems (LMS) such as Blackboard and WebCT Vista, Moodle and Sakai. In addition, Hive presents a proven exit strategy for those wanting to migrate content out of systems that lock-in content.

· Comprehensive functionality. Hive demonstrates that commercial software can be combined with Open Source software such as Sakai and Moodle or commercial Learning Management Systems such as BlackBoard and WebCT Vista, to fit neatly into a Service Oriented Architecture. 

· Hive currently provides better and more complete repository functionality than any other software available.  

Assessment of the functionality of Hive (summary)

Hive (2.51) provides almost all of the core functionality currently expected of repository software, and more (see Appendix table) with only minor qualification. Out-of-the-box, it provides a relatively simple, intuitive and efficient environment for managing all forms of digital content. 

Search can be conducted across all content (including metadata) and criteria can be saved. Email alerts can be sent from steps in configurable workflows to ensure content is approved, checked, or that it is passed on to another step in a configurable process. Version control allows for previous versions to be reinstated as current versions.

Release 2.6 (February 2006) will allow any superfluous settings to be hidden when publishing particular item types, making publishing a more streamlined process. 

Ease of use is a critical factor when it comes to successful uptake. Attention is being paid to the usability of Hive, and several minor but ‘clunky’ difficulties (text size, fit frame to content, edit item details, request error bug) are being addressed in release 2.6 and in release 3.0 (June 2006). Support for Unicode in release 3.0 will make Hive more globally accessible. As with any web-based application, automatic caching needed to be reset on the user’s machine.

The administration of Hive has been augmented by an application called Hive Explorer. This allows for drag and drop, batch uploads and deletes as well as the ordering of search results.

The functionality most in need of development is in the production, access and display of appropriate metadata schemas. Release 3.0 will improve the process of importing and editing controlled lists or defined vocabularies. However, while there are some elegant tools for automatically importing and unpacking SCORM content packages, the tools available for displaying, editing and assembling other metadata schema are basic, labour intensive and in need of development. Some visually oriented administrative tools would be very useful. 

Impact of the need for pre-deployment support?

Hive is not just a ‘turn-key’ product. The rationale for the need to configure each application centre on the power of its ability to control access through permissions and also on the repository’s potential to transform business processes. While the inheritance of permissions controlling access is a powerful function of Hive, the potential for complexity arising from an unstable or evolving category structure could also create significant administrative problems. This could be addressed, either by reducing the power of the permissions (a loss of functionality), or by ensuring that a sound structural architecture is carefully developed prior to deployment. 

There is a growing awareness that the interoperability of repositories is not just a set of technical issues. There are complex cultural and political dimensions to repository deployment that could also be regarded as new (service oriented) business opportunities. Few organisations are prepared for the kind of enterprise-wide transformations that the deployment of an interoperable repository engenders. This means that deployments of Hive are likely to involve change management.

The need for holistic or enterprise-wide pre and post-deployment support raises the question of Harvest Road’s capacity to service more than a few large-scale deployments. 

Harvest Road is aware of this limitation. Their strategy is to develop a range of business partners who specialise in providing the services necessary for successful deployment and ongoing support. These include Booz Allen Hamilton, BAE services, Cannon Learning Services, Integrated Business Solutions and the rSmart group. 

The upside of this strategy is that Harvest Road will leverage its sales from the existing customers of these business partners and see a rapid uptake of Hive without having the logistic problem of employing thousands of people to provide the support services.

The downside is that there is a considerable commercial advantage in maintaining a close relationship with your customers. If Harvest Road regards its primary customers as its business partners, rather than its user base then the extent to which this strategy might impact on the relationship between Harvest Road and its user base is yet to be fully understood. 

Harvest Road appears to want it both ways. Successful large-scale deployments will inevitably lead to more sales within a market sector as related suppliers begin to appreciate the benefits that flow from the federated discovery and access services that can be built on Hive. The longer-term opportunity is to deliver additional products or services to existing customers.

In many respects this is an evolving business model and should be seen as a significant risk.

Competitive analysis

An organisation looking to make the right choice of repository software will weigh up many factors. The Open Source debate has already been discussed. While a critical factor is likely to be return on investment, the lack of maturity in the repository market has blurred the ability to be able to assess the full cost of a repository investment. Metrics of success will vary according to each implementation and are also likely to accompany business re-engineering and may not include tangential benefits with high impact.

Established competitors EPrints and DSpace: 
Pros: a presence that is significant enough to leverage their continued development from the contributions of 150-160 established user communities. 

Cons: university centric, perceived as first phase, low cost options that will evolve with their communities into more robust end–user applications.

· GNU EPrints: Freely available under a GNU (open source) license. Supported by EPrints Services. Widely recommended as a cheap, easy to install, first stage repository that is OAI compliant. The software has the largest and most broadly distributed installed base of any of the repository software systems (currently 160 repositories). It was developed in the UK at the University of Southampton to manage disciplinary or institutional print collections, rather than digital collections. However, it is capable of accepting most digital file formats and is being developed to suit the needs of its users. Perceived to be limited in functionality and a short-term solution.
· DSpace: freely available from MIT in the USA, as an open source application. Supported by commercial partners, HP Global Solutions, and CILEA in Italy. Intended to provide a service model for open access and archiving of digital scholarship that will facilitate a federated collection of intellectual resources from the world's leading research institutions. Not easy to install and requires more technical skill than EPrints to set up and configure. 
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Comparison of (current) core functionally (without qualification) found in repositories. For list see table in Appendix 1.

Functionality is likely to be less important in distinguishing between repositories if the current pace of development continues. A comparison of existing functionality shows that Hive outperforms EPrints and DSpace (see table). It should be noted tht bothe EPrints and DSpace have significantly improved functionality in coming releases. Similarly, most of the improvements in functionality to Hive that have been suggested in this analysis have already been addressed and will be available in the June 2006 release 3.0.

Emerging competitors:

· Fedora: (Open Source) not intended to be an out-of-the-box solution. Well-funded development path. Emerging as a robust, flexible, mission-critical platform on which to build a Services Oriented Architecture. Tightly controlled development path that will position Fedora at the leading edge of emerging content standards and second-generation web.

· Proquest - Digital Commons: Commercial content aggregator and publisher with an aggressive plan to provide services to the Open Access movement.  Subscription based model for deployment and training as a turn key solution.

Emerging strategic positions to watch

Google: The popularity within the university sector of Google (used by 85% of academics) along with the release of Google Scholar, combined with Google’s Digital Library project (15 million books) and recent interest in the development of generic point of creation tools, deployment of Linux and Gmail, has the potential to evolve into the provision of a significant repository service.

Adobe: The evolution and development of PDF as a format agnostic self-archiving workspace could be a platform from which to enter the repository space.

ePortfolio: An ePortfolio is an organised collection of digital material in a managed space. In the UK all students in the Higher Education sector will have an ePortfolio by 2006. Several European countries intend that all students will have an ePortolio by 2010. In the U.S.A. several States have offered an ePortfolio to all citizens for life.  
SWOT summary

Strengths:

· Clear strategic mission 

· Comprehensive and powerful software functionality

· Good track record as an approved and trusted vendor 

· Strong and credible connections with the Standards community

· Impressive list of clients

· Credible strategy for addressing support and service provisions

· Competitively priced when compared to the costs of Open Source development

· Strategically positioned as a second generation provider in an early adopter environment

Weaknesses:

· Small single product business

· Software functionality advantage likely to be short-term

· Potential for poor implementation if a robust structural model is not developed prior to deployment

· Unproven strategy for addressing support and service provisions

· Immature, exploratory, and politically charged market sector where decisions are often made without business cases and funds are shrinking

Opportunities:

· Provide core functionality for other regulated market sectors (e.g. pharmaceutical, medical, bio-engineering) by providing solutions to legislative compliance.

· Provide a credible and more cost-effective alternative to Open Source (open ended) development.

· Become the repository of choice for the university sector. 

· Become the repository of choice for the library and print publishing sectors who will be publishing in multiple formats and negotiating new forms of copyright agreements

· Provide the managed environment for the e-Portfolio movement

Threats:

· Competition from larger vendors such as Adobe, Google who already have user acceptance

· Increased takeover activity by technology vendors and subsequent withdrawal of support will create a lack of trust in proprietary technologies

· Open Source movement gains more ground as preferred software for sustainable repositories

· Sector overwhelmed by the disruptive development of web-centred repository services 

Appendix 1

Comparison of Harvest Road functionality with EPrints and Dspace

Caveat: Requirements are broadly described and classified but not ranked by importance. Importance will vary according to need. Many functions are interdependent. Q=qualification.

	
	Short description
	Hive
	EPrint
	DSpace

	1.0
	Core functions
	
	
	

	1.1
	Browser access (common browsers supported)
	√
	√
	√

	1.2
	Easy and intuitive to use with minimal training required
	√
	√
	X

	1.3
	Platform independent (i.e. works on PC and MAC)
	√
	√
	√

	1.4
	Integrates with core systems e.g. Learning Management System
	√
	√
	√

	1.5
	Authenticate users
	√
	√
	√

	1.6
	Simple search on all repository content (including metadata)
	√
	√
	√

	1.7
	Browse on all repository content 
	√
	√
	√

	1.8
	Version control and retrieval 
	√
	X
	X

	1.9
	Easy to download/upload content: few steps with expected behaviours
	√
	√
	X

	1.10
	Enforce workflows appropriate to content
	√
	√Q
	X

	1.11
	Set and modify permissions e.g. read/write read only
	√
	√
	√

	1.12
	Add/import/delete content as batch files
	√
	√
	√

	1.13
	Stable/persistent unique identifiers (e.g. DOI, ARC)
	XQ
	√
	√

	1.14
	Lock content against overwrite
	√ 
	X
	X

	1.15
	Supports configuration of multiple metadata schema 
	√
	X
	X

	1.16
	Create, edit, display, and export metadata
	√Q
	√
	√

	1.17
	Able to set mandatory metadata elements
	√
	√
	X

	1.18
	Create and display aggregated records (collections)
	√
	√
	√

	1.19
	Supports OAI-PMH
	√
	√
	√

	2.0
	Important functions
	
	
	

	2.1
	Notify users of content changes and tasks
	√
	√
	√

	2.2
	Reporting functions
	√
	X
	√

	2.3
	Conduct complex search
	√
	√
	√

	2.4
	Refine and order search results
	XQ
	√
	XQ

	2.5
	Save and export search results
	X
	X
	X

	2.6
	Save Search criteria
	√
	X
	X

	2.7
	User status display
	√
	X
	X

	2.8
	Able to configure inline help (e.g. file naming conventions)
	√
	√
	√

	2.9
	Create metadata record without digital object
	√
	√
	X

	2.10
	Add digital object to metadata record
	√
	√
	X

	2.11
	Able to clone a metadata record
	√
	√
	X

	2.12
	Copy paste into metadata capture form
	√
	√
	√

	2.13
	Derive metadata from log-on information
	√
	√
	√

	2.14
	Export metadata as XML
	√
	√
	√

	2.15
	Automatic revision prompt after specified time
	√
	X
	X

	2.16
	Automatic publishing over specified time periods
	√
	X
	X

	2.17
	Modification and migration history display
	√Q
	X
	X

	2.18
	Automatic alert when duplicate objects are created 
	XQ
	X
	X

	2.19
	Conforms to W3C accessibility Standards
	√
	√
	√

	3.0
	Useful functions
	
	
	

	3.1
	Link to multiple manifestations of same object
	√
	√
	√

	3.2
	Conversion of digital file types to preservation formats
	X
	X
	X

	3.3
	Archive to offline storage or another system but retaining metadata
	√
	X
	X

	3.4
	Store front page notices
	√
	X
	√

	3.5
	Time based access restriction by rights status
	√
	X
	X

	3.6
	Bibliographic citation export
	√
	X
	X

	3.7
	Automatic alerts when rights expire
	√
	X
	X

	3.8
	Fee payment control
	√
	X
	X

	3.9
	Keeping of financial records for fee payments
	√
	X
	X

	3.10
	Record sales of IP rights 
	√
	X
	X

	3.11
	Custom interfaces for users
	√Q
	X
	X

	3.12
	Able to interrupt data entry and return to point of departure
	√Q
	√
	√

	3.13
	Import and matching of metadata schemes
	√
	X
	√

	3.14
	Suppression of metadata records
	√
	√
	√

	3.15
	Australian spelling and synonym matching
	√Q
	√
	X

	3.16
	Relevance ranking
	√
	X
	X

	3.17
	Truncated search terms
	√
	√
	X

	3.18
	GUI administration
	√
	√
	√

	3.19
	Virus scan
	X
	X
	X


Qualifications:

1.13 Harvest Road is currently looking at CNRI handles and DOI to allocate persistent identifiers with which to make truly persistent URLs
1.16 Hive Release 3.0 will improve the process of importing and editing controlled lists or defined vocabularies. However, while there are some elegant tools for automatically importing and unpacking SCORM content packages, the tools available for displaying, editing and assembling other metadata schema are basic, labour intensive and in need of development.

2.4 Search results cannot be ordered in Hive. However they can be sorted in the add-on, Hive Explorer. A search cannot be refined in the true sense (i.e. search within results) but search can be refined by issuing a new query.
2.17 Requires use of 3rd party software such as Crystal Reports

2.18 Achieved by using aliases

2.19 Hive Release 3.0 will support W3C accessibility guidelines by using CSS based user templates 

3.11 Custom interfaces can be created for particular implementations but not for individual users

3.15 Hive Release 3.0 will support Australian spelling

Glossary:

Digital: comes from the Latin word for finger (counting on fingers) and is used in computing and electronics to describe a way that information can be converted into numbers. Like smoke signals, data carrying signals carry one of two electronic pulses: 1 (pulse present) 0 (pulse absent). Although not all electronic signals are digital, people sometimes use the prefix ‘e’ as in email, ebook, ebusiness, and elearning to refer to digital systems. 

Digital objects: we have yet to develop a convenient word to describe digital. resources, assets, material, content, or just stuff. While these words are often interchangeable, the term digital objects is commonly used.

Digital repository: simply, a managed collection of digital objects. To be effective a repository is also broadly available, widely accessible, easy to use, scaleable and sustainable over time. This means that both the owner of the repository and it users are provided with a range of essential services. These include:

· Ability to find digital objects by searching or browsing

· Ability to apply quality controls so that digital objects can be checked, or approved by the right people at the right time

· Ability to import, edit, assemble, annotate, and export material through interfaces suited to the user’s purpose

· Ability to apply standard and consistent labels (or metadata) that is encoded so that it may (or may not) be exposed to globally federated harvesting and search applications

· Ability to control access so that the right people can access the right version at the right time in the right format

· Stable and persistent references to digital resources with support for citations and unique identifiers

· Interoperable with other repositories and core applications

· Access to documentation about the functions, technical profile, and policies that govern use of the repository.
E-learning: an approach to facilitate and enhance learning using, both computer and communications technology. E-learning may also be used to support distance learning through the use of WANs (Wide Area Networks), and may also be considered to be a form of flexible learning where just-in-time learning is possible. 

EPrints: the most widely deployed digital repository software announced in January 2005 that in the 148 known EPrint repositories there were a total of 31,688 or about 200 objects per repository.

IEE LOM: the Institute of Electrical and Electronics Engineers Standard for Learning Object Metadata. The only existing standard for learning object metadata, on which most other learning object metadata specifications and application profiles are based.

IMS: Instructional Management Systems. The IMS Global Learning Consortium is 

an international consortium of vendors and elearning organisations developing specifications for the interoperability of digitial learning systems and content. 

Internet: a collection of interconnected computer networks, linked by copper wires, fibre-optic cables, satellite and wireless.
Metadata: literally ‘data about data’, or information that describes another set of data. A common example is a library catalogue card, which contains data about the contents and location of a book: It is data about the data in the book referred to by the card. Other common contents of metadata include the source or author of the described dataset, how it should be accessed, and its limitations.
OAI-PMH: Open Archives Initiative Protocol for Metadata Harvesting develops and promotes interoperability standards to facilitate the dissemination of content. The OAI-PMH provides mechanisms for multiple disciplines to contribute to an institutional repository by using a common metadata scheme. The essence of the open archives approach is to enable access to web-accessible material through interoperable repositories for metadata sharing, publishing and archiving.

Online: something is said to be online if it is connected to some larger network or system. Usually, the larger network in question is the Internet, so that 'online' describes information that is accessible through the Internet.

Open Source software: where the source code of the software is published and made publicly available, enabling anyone to copy, modify and redistribute the source code without paying royalties or fees. Open source code evolves through the cooperation of communities that are composed of individual programmers as well as large companies. There is a political and legal dimension to open source because it challenges existing business models and copyright laws. Since 1998 almost all major software companies have begun to adopt open source licensing models. Some examples of successful open source initiatives include, Linux, Apache, Mozilla. 
Out-of-the-box: before configuration or customisation. Also know as ‘plug and play’.

SCORM: Sharable Courseware Object Reference Model is a reference model of how to package and label instructional content so that it can be tracked within compliant learning management systems. Developed by the Advanced Distributed Learning group of the U.S. Department of Defence.
Software: Computer software (or simply software) is that part of a computer system that consists of encoded information (or computer instructions), as opposed to the physical computer equipment (hardware) which is used to store and process this information.
World Wide Web: The World Wide Web (www or simply the ‘web’) is a global information space which people can read and write via computers connected to the Internet. The term is often mistakenly used as a synonym for the Internet itself, but the Web is actually a service that operates over the Internet, just like e-mail.
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Graph 1. Status of Australian University repository inititatives
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		Repository Survey

				*						Status		Software				Central		Distributed		External		AcademStud		BusCase		CopyR		Library		Theses		research		publications		Teachlearn

		Aust Defence Force

		ANU		1		Peter Raftos						Dspace

		Uni Canberra		1						planned		Dspace		E-reserve		1				0		1		1		1		1		1				1		1

		ACU		1		Heather Pearsall						Learning Edge				1				0		1		1		1				0						1

		Charles Sturt		1						evaluating		LearningEdge HarvestRd				1				0		1		1		1		1		1				1		1

		Macquarie								demonstrating		COLIS

		UNE		1						proposed		COLIS

		UNSW		1		Kerrie Talmacs				demonstrating		Fedora ADT				1				1		1		1		0		0		1				1		0

		Uni Newcastle		1						demonstrating		COLIS

		Uni Sydney				Ross Coleman		93513352		demonstrating		Dspace				1														1

		UTS		1

		Uni Western Sydney

		Uni Wollongong		1						planned		Dspace HarvestRd				1						1		0				0		1				1		1

		Charles Darwin		1		Roy Pidgeon				planned		Open source Greenstone				0		1		0		1				0		0		0				1		0

		Bond		1						investigating						1		0		0		0		0		1		1		0				0		1

		Central Queensland		1						planned		Eprints+				0		0		0		0		0		0		0		0				0		0

		Griffith		1						planned		Harvest Road				1		0		1		1		1		1		0		0				0		0

		James Cook

		QUT		1						planned		Eprints+				1				1		1		0		0		0		1				1		1

		Southern Cross		1						investigating		Eprints				1		0		0		1		1		1		1		0		0		1		1

		UQ		1		Belinda Weaver				developing		ePrints, ADT, Fedora-eSpace				1		1		0		1		0		0		0		1				1		0

		Uni Sunshine Coast

		Flinders		1								Dspace				1		0		0		1		0		0		0		0				1		0

		Uni Adelaide		1		Patricia Scott				planned		Oracle				1		0		1		1		0		0		0		1				1		0

		USA		1

		Uni Tasmania		1						demonstrating		COLIS

		Deakin Uni		1		Simon Pockley				investigating		Open Source

		Monash Uni		1		Andrew Treloar				demonstrating		Fedora, Teamsite, Learning Edge				1		0		1		1		1		0		0		1				1		1

		RMIT		1		Bill Lane				evaluating		Fedora, HarvestRd, Dspace, LearningEdge, Blackboard				1		0		0		1		0		0		0		0				0		1

		Swinburne Uni Tech		1		John Butera				planned		?				1		0		0		1		0		0		0		0				0		1

		Uni Ballarat		1		David Groenewegen

		Uni Melbourne		1		Eve Young				planned		ePrints, Dspace Fedora				1		0		0		1		1		0		1		1				0		0

		Victora Uni				Gehan Aboud

		La Trobe		1						none						0		0		0		1		0		1		1		0				0		1

		Curtin		1						developing		Oracle				1		0		0		1		1		0		0		0				0		0

		Edith Cowan		1		Glynis Jones				none

		Murdoch		1								COLIS

		Uni Notre Dame		1		Bob Hoffman

		UWA		1						evaluating		Harvest Rd Concord				1		0		0		1		1		0		0		0				0		1

		Dept of Ed (NSW)		1		Irvin Flack				developing		CLI LRR				1		0		0		1		1		0		0		0				0		1

		Dept of Ed (Tas)		1		Susan Witek
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		Part open - part restricted		12%		4		3

		Librarians and Ed. Developers		6%		2		3

		No response		12%		4		4

				94%		32		34

		Repository problem space

		Improve access to university material		47%		16		16

		Improve research and scholarly profile		41%		14		14

		Better management of digital material		35%		12		14

		Improve copyright managment		24%		8		8

		Facilitate reuse/sharing/collaboration		18%		6		7

		Improve access to digital theses		15%		5		3

		Facilitate long-term access		12%		4		3

		Store metadata		6%		2		2

		No response						5

		Repository software

		Dspace		18%		6		7

		Fedora		9%		3		7

		Learning Edge		15%		5		7

		Harvest Road		18%		6		6
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Graph 2. Who should use the digital repository?
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Graph 4. What problem does (will) your repository solve?
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Graph 3. What repository software is being considered
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Graph 1. Status of Australian University repository initiatives
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Graph 5. Relationship of repository to Library sytems
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Graph 6. What kinds of digital will be stored in the repository?
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Graph 1. Status of Australian University repository inititatives



		Functionality

				*		Fulltext		configure		browse		versions		reuse		access control		outputs		enforce workflows		mulitple schemas		bespoke interface		simple		integrate		builds community

		Aust Defence Force

		ANU		1		1		1		1		0		1		1		0		1		0		0		0		1		0

		Uni Canberra		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		ACU		1		1		1		1		1		1		1		1		1		1		0		1		1		0

		Charles Sturt		1		1		1		1		1		1		1		1		1		1		0		1		1		0

		Macquarie

		UNE		1

		UNSW		1

		Uni Newcastle		1		0		0		1		0		0		1		0		1		0		0		1		0		0

		Uni Sydney

		UTS		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Uni Western Sydney

		Uni Wollongong		1		0		0		1		1		1		1		1		1		1		0		1		0		1

		Charles Darwin		1		1		1		1		0		0		0		1		0		0		0		0		1		0

		Bond		1		0		0		0		0		0		1		0		1		0		0		0		0		0

		Central Queensland

		Griffith		1		1		0		0		1		1		1		1		1		1		0		1		1		1

		James Cook

		QUT		1		0		0		1		1		0		1		1		1		0		0		1		0		0

		Southern Cross		1		0		0		0		0		1		1		0		1		0		0		1		1		0

		Uni Queensland		1		1		1		1		1		1		1		1		1		1		1		1		0		1

		Uni Sunshine Coast

		Flinders		1		1		0		1		0		0		0		0		1		1		0		1		1		0

		Uni Adelaide		1		1		0		1		1		1		1		0		1		1		0		1		0		1

		USA		1		1		0		1		0		1		1		0		1		0		0		0		1		0

		Uni Tasmania		1		1		0		1		1		1		1		0		1		0		0		0		0		0

		Deakin Uni		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Monash Uni		1		1		1		1		1		1		1		1		0		1		0		1		0		0

		RMIT		1		1		1		1		1		1		1		1		1		1		0		1		1		1

		Swinburne Uni Tech		1		1		1		0		1		1		1		0		1		1		0		1		1		0

		Uni Ballarat		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		Uni Melbourne		1		0		1		1		1		1		1		0		1		0		0		1		0		0

		Victora Uni

		La Trobe		1		0		1		0		1		0		0		0		0		0		0		0		0		0

		Curtin		1		1		0		1		1		0		1		0		0		0		0		1		0		0

		Edith Cowan		1

		Murdoch		1		0		0		1		1		1		1		0		1		0		0		1		1		1

		Uni Notre Dame		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		UWA		1		0		1		1		1		1		1		0		1		1		1		1		1		0

		Dept of Ed (NSW)		1		1		0		1		1		1		1		1		1		1		0		1		1		0

		Dept of Ed (Tas)		1		1		1		0		1		1		1		0		1		1		0		0		0		0

		Total		33		19		15		22		21		21		25		13		24		16		5		21		16		9
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Graph 7. Repository features considered important
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Graph 2. Harvest Road core functionality c/w EPrints and DSpace
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Graph 2. Harvest Road core functionality c/w EPrints and DSpace
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