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Background
In April 2014, a Next Generation Digital Archive Task Force was formed and charged with writing a white paper discussing various strategies for maintaining and advancing digital archive infrastructures and recommending the best strategy for the UMB Digital Archive. The charge of the Task Force was to assess/investigate the following: Future needs of the UMB Digital Archive ; Current and developing technologies ; Best business practices.
The UMB Digital Archive began in 2011 as a service offered by the Health Sciences and Human Services Library to the University of Maryland, Baltimore. Its mission is to “collect, preserve and distribute the academic works of the University. It is a place that digitally captures the historical record of the campus.” (UMB Digital Archive  http://archive.hshsl.umaryland.edu/ )
At present, the Archive  is maintained on a DSpace platform, with thirteen communities and 96 sub-communities and collections populated with reports, presentations, newsletters, preprints, dissertations and theses and other scholarly and historical content. 
In order to assess the requirements for the future, it is appropriate to review the value of the current archive as originally envisioned. In the white paper prepared by the Repository Information Task Group and presented to the Executive Director of the Library on December 1, 2008 (Gresehover et al 2008) the following assertions are made (for the purpose of the present paper for “institutional repository” read “digital archive”):
· Clifford Lynch is cited as defining institutional repositories as “a set of services that a university offers to the members of its community for the management and dissemination of digital materials created by the institution and its community members.”  (Lynch 2003)

· Taking advantage of continuing developments in digital technology, institutional repositories offer a new model for the dissemination of scholarly publications and increase access to materials published electronically or subsequently digitized.  For example, an institutional repository may contain preprints, datasets, scholarly papers and presentations not previously published, as well as links to and metadata describing materials published elsewhere.  

· The flexibility of the digital environment means that this material can be organized, displayed, and searched in a variety of ways, such as by author, by school or department, and by subject.

· By offering this service to its community members, a university provides an opportunity for them to increase their scholarly visibility. This, in turn, enhances the visibility and reputation of the university.
The first assertion defines the repository as a set of services.  The current Task Force understands that the services currently provided, as well as those likely to be undertaken in the future are of primary interest for the present study and resulting recommendations. The services to be provided should drive the evaluation of the technology which will, in turn, become the strategy for realizing the vision. The literature reviewed for this paper confirmed this perspective. The Final Report of the ARL Digital Repository Issues Task Force “The Research Library’s Role in Digital Repository Services” (2009) focuses on “repository services rather than repository technologies or content.” Examples given of repository services in the report include “long-term archiving and migration of content, dissemination and access management, metadata and format management, search and discovery tools, publishing, data mining, etc.”
This white paper includes the vision, analysis and recommendations for a next generation archive.
Envisioning the Future
Planning the future of the Archive must include an examination of the services and content that will benefit the campus community and promote the overall mission of the Archive, namely, “to collect, preserve and distribute the academic works of the University.” The Task Force concluded that the Archive will evolve within the next 2 to 3 years in the following areas:
· Data management – Among funding agencies there is a growing trend in requiring that datasets be made accessible.  Vision: collaboration with other units in the library and on campus in data management service initiatives, development of data curation profiles, metadata curation for supplemental materials and datasets, custodianship for small datasets (1GB); provide persistent URIs to large datasets in existing data resources such as Dryad; link faculty works to datasets to provide research context.	

· Providing data elements for open linking – The Semantic Web will provide many opportunities for collocating materials. Vision:  include additional data elements to enhance linking such as ORCID. 

· Publishing – As the open access publishing trend continues, the Archive can provide infrastructure and facilitate access. Vision: collaboration with faculty to disseminate and preserve open access textbooks and journals.
 
· Harvesting UMB faculty works – Discoverability is essential for academic works of the university. Vision: create a set of academic works by harvesting information from various databases such as BMC, PMC, PLOS and other open sources. Feed metadata to OneSearch via OAI for discoverability.

· Expanding content recruitment - The more diverse and inclusive the content in the Archive, the greater the access to the University’s contributions to the research community. Vision: focus on campus centers of excellence, grant funded projects, specialty programs with state, national and international components.

· Multimedia and document presentation – Providing users with a positive experience when using current media formats is an important service. Vision:  provide a media server to improve access to materials.

· Preservation of specialty and society journals at the article level – As Maryland’s only public academic health sciences library it is important to preserve journal content that represents the health care community in the state. This will facilitate future research/analysis of the evolving trends with regard to health care in Maryland. Vision: digitize journals in the areas of dentistry, medicine, nursing, pharmacy, public health and social work related to the State of Maryland.

· Full service program – Continue to provide permission/copyright clearance, metadata submission, curation, digitization and preservation; provide training education and assistance in self-submission, digitization and copyright.

·  Increased visibility through continuous campus-wide promotion, hosting service and participation in national programs such as the Medical Heritage Library.

Based on this vision for the Archive, the Task Force conducted an examination of content and an evaluation of technologies that could provide the needed infrastructure. 
Archive Content 

The value of the Archive can only be measured by its use, driven in part by the content. The wealth of historical materials receives considerable traffic. ETDs (electronic theses and dissertations) and the School of Social Work’s Employee Assistance Archive are also among the most accessed collections. Administrative documents such as academic catalogs and middle states reports are being actively collected and preserved. However, current research output, especially grey literature, is sparse in the Archive. Despite providing full service that covers the entire publishing cycle, most faculty members who were contacted were reluctant to participate. The top rationale for not depositing unpublished works into the Archive is the assumption that the material would eventually be published in peer-reviewed journals. Therefore to have them distributed via the Archive is both premature and unnecessary. Other faculty acknowledge the value of open access, but see little personal gain to investing effort in the Archive.
The challenge of garnering faculty participation is not unique to the UMB Digital Archive. According to the literature, faculty participation rates in a digital repository vary by discipline, culture and administrative policy (Xia, et.al. 2012). This is corroborated by the situation on this campus where the Schools of Social Work and Nursing are more inclined to participate in the Archive than other schools, and the Graduate School mandates that students submit their dissertations to the Archive. Furthermore, experience has shown that meeting the specific needs of faculty yields better results than randomly promoting the service. Once the needs are met, faculty develop a great sense of ownership and become very effective in encouraging colleagues to participate in the Archive.  This is exemplified by the SSW Employee Assistance program that uses the Archive to preserve and distribute the works produced in the discipline. The SSW actively promotes the service through journals, conferences, and outreach to individuals and publishers. Participation quickly expanded throughout North America. The Archive service provides the contributors with copyright consultancy, data curation, and digitization.
Technology & Hosting Model
Goals and Current State
Since the implementation of the UMB Digital Archive, practical experience has emphasized a number of important considerations for the “NextGen Archive”.  Many of the concerns during the initial deployment are still valid: scalability, portability of content, cost-effectiveness and support. However, these are no longer optional but essential. To achieve its envisioned goals, the NextGen Archive requires an infrastructure that is equipped with sufficient bandwidth for data management and harvesting of faculty works ; versioning for content lifecycle management such as in e-publishing ; advanced embargoing for access control ; dark archiving as a potential venue to preserve print journal articles ; ORCID integration to facilitate the discovery of knowledge and experts ; and presentation mechanisms such as streaming for varied file types to improve usability. The current Archive, based on DSpace v.1.6, cannot deliver these services.
DSpace was selected for the Archive because it is an open source product with versatile functionality. However, its simplicity required customization from a staff programmer to facilitate certain crucial functions. Java-based changes were made for page layout, search, and OpenURL integration to address branding, usability and copyright compliance. On the other hand, requirements such as taxonomy, faceted discovery, and multimedia streaming remained unsupported. Some of these functions later became customizable through the XML interface in higher versions of DSpace, but UMB’s version could not be upgraded due to the departure of the programmer. 
The hosting model also needs to be considered in light of the current environment.  One of the shortcomings of free DSpace is support. Without a programmer to bring existing customizations to the higher versions of DSpace (currently v.4.1), it was not possible to upgrade the system. The additional need for hardware to accommodate the growing Archive content is also likely to tax limited Library resources.
Technology Landscape
Technology has evolved considerably in recent years for various types of digital repositories.  However, the number of major products has actually decreased. DSpace, EPrints, and Digital Commons are now the primary contenders. DSpace has the lead in market share, followed by EPrints (open source by EPrints.org) and Digital Commons (commercial product by bepress) <http://maps.repository66.org/>. Islandora, an open-source product developed by the University of Prince Edward Island's Robertson Library, shows great potential due to its Semantic Web driven design but is still in the early development stage.
While in-house hosting of a repository is still common in libraries equipped (or aligned) with strong IT capacity, cloud hosting has become an alternative for libraries with limited resources. EPrints.org offers both local installations and hosting service for its software.  Bepress provides a sole hosting service for Digital Commons.  DSpace is hosted by Duraspace and Springer, branded as DSpaceDirect and Open Repository, respectively.  Islandora is hosted by Lyrasis and Discovery Garden, a Canadian firm. Costs of hosting vary and an open-source product is not necessarily more economical than a commercial one. It is not entirely transparent as to how each service is priced except for the level of support and data storage size, but it clearly correlates to the product and the resources put into development. For example, EPrints is more costly because it has richer functionality than Open Repository, and it is the only product in Eprints.org’s portfolio. Open Repository piggybacks on Springer’s publishing infrastructure, which may result in lower cost. 
Evaluation
It is clear that the Archive cannot develop from its current state to meet the service and technology needs outlined so far in this paper. The lack of expertise to leverage DSpace functions, combined with the absence of technical support, is the root cause of the Archive platform being in its current stagnant state. These issues have made a hosted repository solution more attractive. While there are some cost advantages to retaining a repository in-house, the challenges the Archive is facing today would remain. Moving to a cloud hosting model with a suitable product would promise technological currency, required functions, and reliable support. Therefore, both the product and hosting service need to be evaluated as a whole. Based on the vision for the NextGen Archive, the Task Force developed a wish list of product functionality and service requirements to serve as a directive for the evaluation (see Appendix). 
At the time of this project, the University System of Maryland and Affiliated Institutions (USMAI ) was exploring the possibility of a consortium based digital repository.  Arrangements were made for presentations for DSpaceDirect, Open Repository, Islandora, Digital Commons and Eprints. DSpaceDirect, although offering a competitive price and straightforward data migration to the same DSpace platform, its functionality does not extend far beyond the current Archive. Islandora shows enormous potential because of its linked open data architecture, but it remains at the early development stage and lacks basic functions such as branding.  Digital Commons, the most expensive, lacks ORCID and authority control. With the exception of E-Prints, all of the products require external applications to present video and audio formats, which in turn require additional configuration of pages and external sources. Therefore, Springer’s Open Repository and Eprints rose to the top for further evaluation. Subsequently, the Task Force approached these two vendors with the UMB Digital Archive wish list and solicited a customized demonstration by each. The final evaluation of these products follows:
Open Repository: Springer has been hosting DSpace for a decade. It is on the DuraSpace advisory team providing input on DSpace development. The migration would merely be a data transport from one DSpace database to another. It would reside on the Springer/BioMed Central publishing infrastructure thus ensuring reliable data protection and development. In addition to DSpace native functions, Springer is developing functions outside of the DSpace box. Its ORCID integration and auto-harvesting from BMC are especially attractive, and the embedded Google Analytics dashboard is a plus. The forthcoming workflow management module will enhance content ingestion and the curation process. Continuing with DSpace may also allow the potential synergy with VIVO, a research-focused discovery tool, as it recently became a DuraSpace incubator project <http://www.duraspace.org/incubator>. Despite its value-added features, however, Open Repository is largely bound by the DSpace framework and mostly dependent on its development. For example, it remains with a single simple Dublin Core schema, as opposed to Qualified Dublin Core, which already has proven to be limiting in content curation. The lack of taxonomy, author name control, and data management are additional problems the Archive is trying to overcome.
The cost of hosting includes a one-time setup fee for data load and one-day training, plus an annual hosting fee.
	Year 1
	Setup
	Hosting / Support
	Total 

	
	$7,020 
	$9,828 
	$16,848 

	Year 2 
	
	$9,828 
	$9,828 



EPrints: An open-source IR software developed by the University of Southampton in the UK in 1999, has the 2nd largest market share worldwide. Its openness and extensibility are largely attributed to the plugin architecture that allows any developer easily to contribute functionality for free use. In addition, EPrints.org employs 6 staff members who continuously develop its core software. This dedicated and community-based development model makes EPrints  superior to DSpace in many areas such as rich functionality including a dedicated module as well as a light weight plug-in for datasets, a profiling extension dubbed MePrints, multiple metadata standards, ORCID integration, plugins for campus directory (LDAP) and MeSH headings, journal publishing toolkits, auto-ingestion by PMID, DOI and other database formats, duplicate detection, inline video/audio rendering, and metadata in multiple RDF formats (serialization), paving the way to the Semantic Web. 
Eprints hosting service also provides technical support down to the plug-in and customization level with each software upgrade. For additional fees, it provides on-demand customization including out-of-the-box functionality development. Compared to Open Repository, EPrints fulfills more and most of the criteria on the wish list. However, it costs more. The pricing consists of hosting, technical support, training and customization.
	Year 1
	Hosting
	Gold Support
	Silver Support
	Total 

	
	$10,700*
	$5,600 (phone and email support. 1day turnaround)  
	
	$16,300

	
	$10,700 
	
	$4,000( email support. 3-day turnaround) 
	$14,700

	Year 2 +
	$7,400 
	$5,600 
	
	$13,000 

	
	$7,400 
	
	$4,000 
	$11,400 

	Training (1-time, 2-day)
	
	
	$1,250 


* Includes migration from DSpace to Eprints on a dedicated server to the institution. 
Recommendations
Based on the gap analysis, two catalysts are necessary for pushing the Archive to the next generation.
1. Technology – The evaluation has concluded that while Open Repository provides straightforward data migration and additional features outside of Dspace, Eprints’ hosting is the best solution since it meets most of the requirements on the wish list (Appendix).  Its dedicated and communal product development and customer support models would allow for a more scalable and agile growth for both the product and Archive. It costs more than Open Repository but the return would also be greater. The Silver-level support should suffice.

2. Content/Outreach – Experiences and environmental scans indicate that an institutional-level endorsement for the Archive, which has been lacking, would make the bottom-up outreach more productive. Strategies for content recruitment need to be more practical to be effective. While individual outreach is still valuable, pursuing programs/projects has been more successful. Collecting and distributing current and past content through harvesting and digitization for scholarly sharing and UMB legacy building needs to be done consistently. Therefore, the proposed actions are:

· Include open access and the Archive service in the Library strategic planning. 
· Promote the Archive to campus leadership and stakeholders through outreach efforts of Library administration. 
· Incorporate the Archive service whenever the Library focuses activities around open access to raise awareness.
· Start a data management pilot: Data management is an effort involving campus leadership, biomedical informatics and IT support, which may not be a reality at this point. But it is happening on a silo basis. For example, the Institute for Genome Sciences (IGS) headed by Dr. White has established a platform on which large sets of genomic sequencing data are being collected and analyzed. The Library could explore a pilot project with this program to assist in data management practice, ontology development and data curation throughout the research cycle. 

· Move towards a joint venture model with research centers and programs that share a mutual interest in scholarly communication and preservation. Collaborate with them to transform needs into solutions by providing infrastructure support and expertise in content management. 

· Harvest individual faculty works. This is an alternate way to systematically collect UMB research output. “Grey literature” such as conference papers and posters are now often published and hence will be captured in the Archive. This collection will also be harvested by OneSearch for discovery.
· Harvest from BioMed Central, PubMed Central and other public access sources. 
· Work with “green” publishers to have pre- or post- peer reviewed manuscripts deposited into the Archive.

· Add supplementary materials and ORCID in ETDs records. Currently the Archive service is working with Graduate School to pilot this integration starting in early 2015. Ideally, deployment of the new Archive platform will be completed in time to support this initiative.  

· Dedicate funding to digitization. Both the campus and Library have abundant materials in medical and campus history. Archive service has been making efforts to get these materials digitized in house or via outsourcing. Consistent funding from the Library would greatly facilitate the completion of this project.
Conclusion

This paper has established that the Archive’s future development must first focus on the services/content it will provide and then on the technical infrastructure needed for support. The Task Force developed a 2-3 year vision for the Archive, examined its current state, and identified gaps from the perspectives of both service/content and technology. As a result, the team concluded that the Archive requires both the expansion of services/content and technological advances, in order to realize the vision.  Accordingly, the Task Force recommends implementing EPrints as the Archive platform in a hosting environment, as well as a number of approaches for acquiring additional content.
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APPENDIX

Next Generation Archive Wish List

Service
· Hosting – SW / HW, upgrades, bandwidth
· Service level Including support for training and customization
· Quality documentation
· Migration support
· Data extraction (in standard format) upon exit (migrating out of the system)

Technology
· Platform
· Mainstream technology (sustainability)
· Highly configurable (the less customization the better)
· Extensible via open architecture, open APIs, standard protocols to allow data reuse and harvesting between the Archive and external systems (e.g., faculty profiles and publications)
· Scalable
· Strong future development roadmap
· Strong future development resource

· Content management
· Authority control plug-in (name, LC and MeSH subject headings)
· ORCID integration
· DCMI-TERMS (Qualified DC)
· Versioning
· Data integrity assurance
· OAI-PMH compatibility
· Multi-level embargoes (collection, record, bistream levels)
· Linked open data (triplestore) structure (or at least on development roadmap)
· Website archiving
· Preservation: backup and obsolescence management


· Content Access
· Server-side data streaming (pdf, audio / video), book reader
· Granular access controls and permission levels based on role and data type (eg, metadata versus bitstream).
· Large datasets (bandwidth, performance…)
· Discoverability 
· External content via interoperability including via openURL
· Compressed files searchable (full text indexing)
· Disaster prep plans

· Tools
· Batch ingestion / export
· Workflow management
· Reports – usage and content statistics. (Visual) analytics a plus.
Content 
· Academic catalogs
· Articles
· Books
· Datasets
· ETDs
· Periodicals
· Presentations / posters / abstract
· Special collections

Formats
· Multimedia (image, audio, video)
· Images (jpg/jpeg, tiff, jp2, gif)
· PDF
· postscript
· MS Office
· Text, RFT
· [bookmark: _GoBack]html/XML
· Software (scripts, binary, etc.)
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