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5.2 An Embarrassment of Glitches

Preparing this report and testing various services was not without its frustrations.
Among the glitches encountered:

¢ No information or misinformation about the scope and attributes of resources
harvested

e Moribund harvests resulting in stale crops

e No information or misinformation about frequency of harvests

e Service disruptions of several weeks to several months duration without any
indication to the user

e Perpetual Beta—enduring from 2003 to present

e Advanced feature malfunctions

e Programming “bugs” grossly affecting search results

e Duplicate harvests—the same data provider aggregated twice by the service
provider

e Broken links leading nowhere

e Links leading to restricted resources without any indication to user

e Duplication of items within a service

e Out-of-date collection/repository descriptions

e Out-of-date wikis and empty templates where current news is anticipated

e Most recent “news” is a year or more out-of-date

e Widely varying resource and usage statistics provided within the service

e Lack of internal agreement about what is measured and how to measure it

In a 1993 guest editorial appearing in “Database,” Péter Jacsé harkens back to Jeff
Pemberton’s decade-old plea for “exposing the problems of dirty data.” Noting that the
situation had only grown worse in the ensuing years, Jacso takes the suggestion a step
further, proposing “nutrition and ingredient” labels for databases. Now, more than 20
years have past since the original article—and the need is transferred to the new
scholarly information environment on the Web.

An adaptation of Jacsd’s database nutrition and ingredient label could serve as a starting
point, regularly reporting such items as: number of records; quarterly increase in size;
time-lag since last update (proportion of database that is current); record of service
availability (in last week, month, quarter, year); source coverage (depth, breadth,
geographic provenance); content (types of materials, languages, subjects, restricted use
versus freely available, full-object versus bibliographic metadata only); access points
(percent of records that include major search fields, e.g., title, author, subject, publication
year), and “transfat” (estimated percentage of duplicate records).
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“Centers of value” formulated in conjunction with the review of faculty needs in using
digital resources provides a useful “product-level” summary (elements that might be
elaborated on, for example, in a collection development policy):

Table 37: Digital Resources and Centers of Value

¢ Content coverage (chronological, geographic, thematic, disciplinary, type of “original” —
manuscripts, coins, maps, games)

e Form of representation (i.e. availability of digital formats and portability, e.g., jpeg, tiff,
sid; proprietary or open, level of metadata: structured, standard, rich or thin; wrapper
issues, e.g. HTML, XML,METS)

e Authority (e.g., source, maintenance, institutional affiliation)

e Permitted uses and digital rights of reuse

e DPersistence (e.g., how long is the resource up, how often does updating occur?)

® [Exposure for discovery (e.g., searching paths, browsing, availability for federated search,
availability for Google crawling)

Source: Harley et al. 2006, 41; based on suggestion of Arnold Arcolio, RLG.

5.3 Updates: 2003 Issues and Future Directions

The 2003 report identified three critical issues:

1. The absence of a user-friendly comprehensive registry of OAl-compliant services
geared towards users to improve resource discoverability.

2. The lack of priority given to creating and exposing OAl-compliant metadata to
meet minimal let alone enhanced standards, coupled with problematic issues of
granularity and the need to amass more object-level data.

3. The aggregations did not provide users with a meaningful “context” or match
the level of refinement available from the resource’s native environment or of
their proprietary counterparts.

It concluded by highlighting five future directions to pursue: (1) giving more attention
to users and uses; (2) finding solutions to digital rights management and digital content
preservation; (3) building personal libraries and collaborative workspaces; (4) putting
digital libraries in the classroom and digital objects in the curriculum; and (5) promoting
excellence.

These issues and directions are updated below. Accomplishments and challenges
regarding shareable metadata are more fully discussed earlier in this report (section
3.1.3).
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5.3.1 Registries, Metadata, and Placing Objects in Context

Considerable progress is evident in addressing the three concerns specified in the 2003
report. First, various new or enhanced registries, directories, and tools, described in
section 4.1, help to meet the need for more user-friendly and comprehensive access to
OAI-compliant collections and resources. Second, through work led primarily by the
DLF and NSDL in the US along with JISC in the UK, there are renewed efforts to create
quality shareable metadata by promoting best practices, organizing training workshops,
and “marketing” the value of metadata (refer to section 3.1). Issues of granularity are
aided by recommendations to use enriched MODS metadata that describes objects more
fully. Meanwhile the quantity of object-level data has mushroomed thus offering users
with more coherent content. Third, concerns about providing users with a meaningful
“context” if not fully realized, are increasingly remedied by improvements in aligning
collections with object-level data and through new visualization and clustering
techniques. Moreover there is a better understanding of both the potential and
limitations of metadata-driven technical infrastructures. New digital architectures, such
as implemented by the NSDL, emphasize relationships among resources (hence give
“context”) in which metadata plays an important but not singular or preeminent role.

5.3.2 Users and Uses

“Users and uses” are frequently the starting point—rather than a by-product—of
building distributed libraries. Studies such as “Use and Users of Digital Resources: A
Focus on Undergraduate Education in the Humanities and Social Sciences” (Harley et al.
2006), (which is now being adapted to study the sciences by Alan Wolf and Flora
McMartin), and JISC’s “Disciplinary Differences” (Sparks 2005) offer a more refined
articulation of faculty preferences and environmental constraints. Increasingly, user or
persona scenarios are developed for a wide variety of purposes such as explaining the
need for new technologies (Frumkin 2006b), evaluating repository platforms
(Choudhury 2006), or creating new services (American West).?!! Further, virtually all of
the services under review in this report have conducted at least one user study. The DLF
Aquifer Services Institutional Survey Report (2006) found that most user evaluations by
its members come at the point of introducing or updating a service, therefore, DLF

211 See respective project sites:

Digital Library Service Registries, Use Studies:
http://wiki.library.oregonstate.edu/confluence/display/DLSRW/RegistryUseCases/
A Technology Analysis of Repositories and Services:

https://wiki.library jhu.edu/display/RepoAnalysis/ProjectRepository/

American West, see persona scenarios:
http://www.cdlib.org/inside/projects/amwest/
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Aquifer hopes to develop a model for the “persistent assessment” of how digital
resources are used and integrated into various service environments.

5.3.3 Managing Digital Rights and Digital Content Preservation

A second broad direction identified in the 2003 report, “finding solutions to digital
rights management and digital content preservation” is now being addressed on
multiple fronts through numerous high-profile initiatives, a few of which are
highlighted here predominantly in relationship to the services under review and OAI-
PMH.?2 Inspired in part by the RoMEO Project (Rights MEtadata for Open archiving,
described in the 2003 DLF report), the Open Archives Initiative released specifications in
May 2005 documenting how to express rights at the record-level and at the repository
and set aggregation levels, “Conveying rights expressions about metadata in the OAI-
PMH framework.”?® It guides both data and service providers in the optimal way to
create and harvest rights management metadata. Directories of journal and publisher’s
policies regarding self-archiving —another outgrowth of the ROMEO Project —help
librarians and authors to determine publishing and distribution options (described in
section 4.1). In spring 2006, to provide immediate access to embargoed journal articles,
EPrints.org announced the release of a “Request eprint” button in its software to enable
interested readers to request authors to supply them with an email full-text version of a
restricted access article. In response, DSpace made a similar add-on available, called
“RequestCopy” (http://wiki.dspace.org/RequestCopy).

In the vast realm of digital preservation, the PREMIS (PREservation Metadata:
Implementation Strategies) Working Group, a team of 30 experts from five countries
jointly sponsored by OCLC and RLG, completed its work and released its products,
including the Data Dictionary for Preservation Metadata issued in June 2005. The
dictionary and associated XML schema are now maintained under the auspices of the
Library of Congress (LC) (http://www loc.gov/standards/premis/). The LC Digital
Preservation Web site provides up-to-date news about NDIIPP (National Digital
Information Infrastructure and Preservation Program,

http://www .digitalpreservation.gov/). From here, readers can obtain the latest
information about Technical Infrastructure developments, Collaborative Collection
Development Partnerships, Research Awards, E-depot for ejournals (Portico), States
Initiatives, and Organization Alliances. In the UK, the Digital Curation Centre,
established in 2004, is the focal point for research, training, and publication about digital
preservation. Finally, the tutorial designed by Cornell University Library, “Digital
Preservation Management: Implementing Short-term Strategies for Long-term
Problems,” won the 2004 publication award from the Society of American Archivists. It

212 For background about Digital Rights Management (DRM) in its much broader context, refer to
http://en.wikipedia.org/wiki/Digital_rights_management/
213 Available from http://www.openarchives.org/OAl/2.0/guidelines-rights.htm.
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provides an excellent introduction to the issues along with a listing of other resources
and publications (in need of update as of mid-2006).2'

5.3.4 Building Personal Libraries and Collaborative Workspaces

Among the services under review, there are certainly efforts towards this goal
exemplified by NSDL’s incorporation of more interactive and social networking features
or the Sheet Music Consortium’s provision to create personal collections. The Scholars
Box (described in section 4.5) is designed to facilitate “interoperability across four
intersecting domains of interoperability: educational technology, library services,
desktop tools, and social software.” Collex, under development at the University of
Virginia, is an “open-source collections- and exhibits-builder designed to aid humanities
scholars working in digital collections or within federated research environments like
NINES” (described in section 4.4.11). Perseus Digital Library hopes to implement “a
distributed editing environment whereby users may correct error, comment on topics,
create custom commentaries, user guides, discuss issues with other users, and
personalize the Perseus experience.”

Community-building is an objective of many of the sites and they encourage
collaboration through such activities as peer review, implementation of editorial boards,
or integrating user comments about resources. With noticeable advancements towards
integration of resources into personal work spaces, many of these services are poised to
deliver new user-driven functionality in the not-distant future. However, none of them
have yet to attain the level of what ARTstor (http://www.artstor.org/) has to offer in
terms of providing users with the tools to manage and integrate externally-created and
hosted digital images with personal and institutional collections (Marmor 2006).

"Save yourself! Free resources for organising, maintaining and sharing the fruits of your
web searches,” (Bates 2006) reviews personalization and social-networking tools offered
by generic and niche services.?'>

5.3.5 Putting Digital Libraries in the Classroom and Digital Objects in
the Curriculum

A major finding of the Center for Studies in Higher Education (UC, Berkeley) about
faculty’s use of digital resources in undergraduate education, bears reiterating: “...they
simply do not mesh with faculty members pedagogies” (Harley et al. 2006, 49). If
ARTstor represents a superior model of community-responsiveness in developing tools,
content, and services that do coincide with instructional practice, there are, nevertheless,

214 The tutorial is available from http://www library.cornell.edu/iris/tutorial/dpm/eng_index.html.
25 Available from http://www.freepint.com/issues/160306.htm.
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examples among many of the services considered in this report where similar efforts are
in the planning, if not implementation, stage.

The NSF/NSDL-funded, Instructional Architect (http://ia.usu.edu/), for example, “allows
you to find, use, and share learning resources from the National Science Digital Library
(NSDL) and the Web in order to create engaging and interactive educational web
pages.” Services such as MERLOT have signed agreements with several e-learning
platforms, although what they have to share is metadata about learning resources, not
the objects themselves. NEEDS architecture supports cataloging in full IEEE-LOM
compliant metadata and it reports working on a more extensive cataloging interface to
leverage that ability and to provide users with richer metadata of the learning objects. It
is modifying its "authority lists" or vocabulary to conform to agreed upon standards,
such as currently being done for "learning resource type.” Built through a collaborative
design process, DLESE Teaching Boxes are “classroom-ready instructional units created
by collaboration between teachers, scientists, and designers. Each box helps to bridge the
gap between educational resources and how to implement them in the classroom. The
Teaching Boxes contain materials that model scientific inquiry, allowing teachers to
build classroom experiences around data collection and analysis from multiple lines of
evidence, and engaging students in the process of science.”
(http://www.teachingboxes.org/).

Repository technology platforms are also seeking solutions to achieve interoperability
with e-learning systems. Browsing and searching for content in DSpace via the open
source Sakai learning environment (http://sakaiproject.org/) is already possible and
DSpace is now examining integration with Moodle (http://moodle.org/) and Blackboard
(http://wiki.dspace.org/Sakailntegration/).

Finally, several influential studies and a collaborative JISC/NSF project are worth noting.

e “Interoperability between Library Information Services and Learning
Environments — Bridging the Gaps,” a Joint White Paper written by Neil McLean
and Clifford Lynch on behalf of the IMS Global Learning Consortium and the
Coalition of Networked Information (May 10, 2004) scopes out library
interactions with the e-learning space, examines issues related to different
conceptualizations of repositories and stewardship, and provides an overview of
the IMS Digital Repositories Interoperability Framework.
http://www.imsglobal.org/digitalrepositories/CNIandIMS_2004.pdf

e “Digital Library Content and Course Management Systems: Issues of
Interoperation,” The Report of a Study Group co-chaired by Dale Flecker and
Neil McLean under the aegis of the Digital Library Federation (July 2004),
designed a model of instructional “workflow” practices, applied the model to
use cases, analyzed what services and practices repository owners should
consider when designing their offerings, and created an extensive “checklist” of
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service requirements and best practices for repositories.
http://www.diglib.org/pubs/cmsdl0407/cmsd10407. htm#summary

o JORUM, a free online repository service for teaching and support staff in UK Further
and Higher Education Institutions, helping to build a community for the sharing, reuse
and repurposing of learning and teaching materials, has produced a series of useful
reports surveying: international e-learning repository initiatives and commercial
systems; technical frameworks; open source learning object repository systems;
digital rights management; and digital preservation issues.
http://www jorum.ac.uk/

e The Digital Libraries in the Classroom Programme (scheduled to end in July
2006) is an international program jointly funded by JISC and the National Science
Foundation (NSF), developed to bring about significant improvements in the learning
and teaching process in certain disciplines within higher education in the US and UK,
through bringing emerging technologies and readily available digital content into
mainstream educational use. Its four funded projects include:

0 The Spoken Word - led by Glasgow Caledonian University and Michigan
in partnership with the BBC exploring the use of digital audio in the
humanities, http://www.spokenword.ac.uk/;

0 DialogPlus - a partnership between the University of Southampton, the
University of Leeds, Penn State and the University of California, Santa
Barbara, working in the Geography discipline,
http://www.dialogplus.org/;

0 DIDET - a partnership between the University of Strathclyde and
Stanford University working in the design engineering discipline,
http://www.didet.ac.uk/;

0 DART - a partnership between the London School of Economics and
Columbia University in the discipline of Anthropology,
http://www.columbia.edu/dlc/dart/.

5.3.6 Promoting Excellence

Mechanisms to promote excellence are often built into the structure of the services under
review, for example by establishing submission routines to ensure author credibility
(e.g. arXiv’s user endorsement system), guidelines for metadata compliance (e.g.,
OLAC’s metadata report card evaluation system), creating peer-review systems (e.g.,
BEN), setting up editorial boards (e.g., NINES), and distributing awards for excellence
(e.g., NEEDS Premier Award for courseware). Projects like the “Cream of Science” in the
Netherlands meet the twin goal of fulfilling institutional repositories while showcasing
the work of top scholars (http://www.creamofscience.org/).

The Certificate of the DINI German Initiative for Network Information (described in
section 4.1) serves as quality filter for institutional data providers by supporting
minimum standards and recommendations. The Certificate is awarded to the repository
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after review by a distributed group of experts. As of May 2006 there are nineteen DINI-
certified document servers (http://www.dini.de/dini/zertifikat/zertifiziert.php).

At a systemic level, the standards and best practices discussed in this report (e.g., those
promoted by the DLF, NSDL, NISO, etc.) are intended to improve the overall quality
and interoperability of distributed libraries. Geared towards preservation and long-term
sustainability of digital resources, the RLG-NARA “Audit Checklist for the Certifying
Digital Repositories” (draft of August 2005), builds on the Open Archival Information
System (OAIS) Reference Model (ISO 14721) adopted in 2002 and related high-level
articulation of the attributes and responsibilities for trusted, reliable sustainable digital
repositories (RLG and OCLC 2002). Efforts to move this proposal forward to
implementation are underway at the Center for Research Libraries, through a grant
funded by The Andrew W. Mellon Foundation, Participating archives include the Royal
Library of the Netherlands, Portico, the Inter-university Consortium for Social Science
Research (ICPSR), and LOCKSS (Lots of Copies Keep Stuff Safe).'¢

5.4 The Pulse in 2006

5.4.1 Acceptance of OAI-PMH and Growth in Adoption

This report leaves little doubt that the Open Archives Initiative Protocol for Metadata
Harvesting has witnessed remarkable international adoption and growth since 2003. In
case after case, the aggregations under review recorded sizeable gains in the number of
records available via their services, frequently noting this growth as one of their three
most significant accomplishments. More than 1,000 OAI-compliant archives are active
across at least 46 countries with an estimated seven million links to full digital object
representation. OAI modules have become a standard feature in institutional repository
software and e-publishing platforms —whether open source or commercial. This trend is
perhaps best exemplified by the highly acclaimed HighWire Press, which has a well-
established tradition of offering free access to a large proportion of its journal article
database, but débuted as a registered OAI data provider in 2006, starting with Oxford
University Press journals (http://openarchive.highwire.org/).?'” Adoption is likely to
accelerate as more countries view OAI implementation as a fast-track to bring increased
visibility to indigenous scholarship.

216 Information about the CRL’s Certification of Digital Archives program is available from
http://www.crl.edu/content.asp?11=13&12=58&13=142.

217 Although it makes no mention of OAI per se, Péter Jacso’s April 2006 review of the Oxford
Journal Collection ("Péter's Digital Reference Shelf" GaleNet) provides extensive analysis of the
extent of its OA content as well as its accessibility via HighWire Press. Available from
http://www2.hawaii.edu/~jacso/.
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Along with the good news come two cautionary tales. First, the bulk of OAI items with
full-object representation come from a limited number of countries and sites. Data
derived from both ROAR and OAlster suggest that half of all records are supplied by
repositories in the United States, United Kingdom, and Germany; and that the largest
top 20 services constitute 70 percent or more of all records (see Appendix 04). The
influence of a handful of repositories is undeniable, for example, CiteSeer, PubMed
Central, arXiv, and American Memory. In contrast to these services, the average
deployment has fewer than 12,000 items and the median hovers around 500 records.
Overall, thematic- or discipline-based archives have been more effective thus far in
attracting content than university-based repositories. Aside from IRs built around
research agencies such as the U.S. Office of Scientific and Technical Information (OSTT)
or CERN in Switzerland, university IRs appear to have relatively few full-text resources.
The largest IR in OAlster, Demetrius Australia National University Institutional
Repository, had 42,000 items as of March 2006. As discussed in this report, the situation
will change dramatically if and when more “self-archiving” mandates are invoked by
institutions, funding agencies, or through national legislation.

Secondly, there is growing awareness of the limitations of OAI-PMH and the Dublin
Core metadata standard that “underpin much of the current repository activity” along
with a call to develop a model and mechanisms to handle “complex objects held in
repositories ... in a more fully automated and interoperable way” (Heery and Powell
2006, 18). A meeting sponsored and supported by Microsoft, The Andrew W. Mellon
Foundation, the Coalition for Networked Information, the Digital Library Federation,
and JISC explored these issues with the intention of reaching “agreement on the nature
and characteristics of a limited set of core, protocol-based repository interfaces (REST-
full and/or SOAP-based Web services) that allow downstream applications to interact
with heterogeneous repositories in an efficient and consistent manner; compile a
concrete list of action items aimed at fully specifying, validating and implementing such
repository interfaces; and devise a timeline for the specification, validation and
implementation of such repository interfaces” (OAI News,
http://www.openarchives.org/news/news2.html#InterOp).

5.4.2 Interoperability in an International Framework

Strategic planning for interoperability takes place increasingly in the international arena.
Open access converges with open source platforms and open standards that are worked
out with international input. Whether the discussion revolves around e-learning, e-
research or Web publishing, many projects, principles, platforms, and policies bridge
national borders. Examples abound throughout this report from bi-national partnerships
such as the JISC (UK) and DEST (Australia) e-Framework, to transnational movements
like the Berlin Declaration on Open Access. DSpace, EPrints.org, and Fedora are
international communities of practice. NISO’s Metasearch Initiative has involved more
than 60 individuals from five countries (Hodgson, Pace and Walker 2006). Systems to
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measure use and research impact are attempting to synchronize efforts across national
borders.

Service providers surveyed in this report identify both accomplishments and challenges
of an international dimension. OLAC is actively engaged in establishing best practices in
digital language documentation, calling out for better language identification in
metadata. The Library of Congress is taking a leadership role with OCLC and the
Deutsche Bibliothek to harmonize millions of people’s names across catalogs (name
authority control) through the creation of the Virtual International Authority File. At the
same time, LC seeks more tools to support multilingual search and display, as it moves
to create the Global Gateway. MERLOT has joined up with GLOBE (Global Learning
Objects Brokered Exchange) international consortium and offers federated searches
across the European, Ariadne, and Australian, EDNA learning object collectives.
CiteSeer and arXiv have established mirror sites on an international basis. The CERN
Document Server translates its services in 14 languages and the NDLTD Union catalog
represents ETD content in more than 25 languages.

In comparison to many other countries where higher education strategic planning and
funding of networked infrastructures and digital services are coordinated by centralized
agencies, the situation in the United States is much more decentralized involving a
variety of public and private funding agencies (e.g., NSF, IMLS, Mellon, Hewlett),
higher education coalitions and federations (e.g., CNI, Educause) and library-related
entities (e.g., DLF, OCLC/RLG, the Library of Congress, ARL). The California Digital
Library, Digital Library Federation, National Science Digital Library, and National
Digital Information Infrastructure and Preservation Program stand out as four different
models used in the US to pursue high-level, multi-dimensional digital agendas across a
wide sector of stakeholders. Still, in contrast to concerted investigations in the UK and
the Netherlands, for example, in the realm of connecting digital repositories to national
and pan-European networks, the United States higher education community lacks a
widely accepted organizational vehicle for developing parallel frameworks.

5.4.3 Sustainability and Funding—Ubiquitous Concerns

The most common challenge and resource requirement cited by survey respondents
revolved around funding and staffing. This concern cut across all services irrespective
of status, business model, organizational structure, community of practice, or subject
domain. Survey respondents noted:

e arXiv: “staff time and money”

e OAlster: “need to recruit a programmer”

e OLAC: “sponsorship for maintaining core services; guidance on long-term
funding sources other than research agencies”
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e NSDL: “lack of funding to offer more teacher workshops in how to use NSDL...”
and “lack of a well-funded corporate and foundation outreach program to
diversify sustainability options”

e NEEDS: “sustainability planning”

e MERLOT: “high demand but limited resources”

e Cornucopia: “funding”

e Heritage West: “sustained funding”

e Aquifer: “outside funding that would allow dedicated project staff; support for
service model development to evaluate organizational effectiveness and to plan
for sustainability”

e SouthComb: “sustainability of service: managing the transition from project to
ongoing program”

e Perseus: “meeting needs of growing audience with limited resources, including
providing adequate user support; ability to maintain current services while also
implementing research agendas”

e NINES: “funding to sustain the developing infrastructure; funding to move
paper-based journals that want to become part of the NINES project to online
operations”

e INFOMINE: “continued funding of programmers and metadata specialists”

This collective « cri de coeur » begs for widespread, cross-sector dialogue, training, and
strategic action, drawing on the findings of Zorich (2003), Bishoff and Allen (2004),
Berkman (2004) and the work of NSDL’s Sustainability Standing Committee, especially
its Sustainability Matrix and Vignettes (http://sustain.comm.nsdl.org/).?!¥ Addressing
funding and sustainability dovetails with the need to improve the marketing of these
services and integrate them into existing scholarly information systems.

5.4.4 Next Generation Service Characteristics

Culled from survey responses, these “next generation” service features—many of which
are under development if not already deployed —are grouped according to what they
offer users and advantages they will bring to service providers.?!

From the user perspective, next generation services:

e Will be developed with a better understanding of user needs and reflect the
“scholars’ voice.”

218 As this report goes to press, a study commissioned by JISC has been released that investigates
various business models to support “Linking UK Repositories” (Swan and Awre, 2006).

219 For a recent articulation of what “The Open Research Web” will offer, refer to Shadbolt et al. in
Jacobs, forthcoming 2006.
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e Will be trusted and preferred, offering valuable services beyond generic search
engines.

e Will be fully integrated with other scholarly resources and embedded in
scholarly environments, thus more widely used in learning, teaching, and
research.

e Will offer mechanisms for scholars to disseminate research findings and to
navigate the literature by citation linking and impact rankings. Will enable
scholars to measure usage and impact. Similarly, will permit instructors to assess
the pedagogic value of digital resources used in different teaching settings.

e Will enable easy discovery of appropriate metasearch portals and the ability to
dynamically select resources to be metasearched at the moment of query.

e  Will support sound and video recording; natural language queries in multi-
lingual environments; data and text mining; dynamic clustering; interpretation
and analysis; side-by-side comparison, manipulation, and re-use of digital
objects in local environments.

e  Will offer more push technologies, community-building tools (threaded
discussion forums, blogs, newsletters), collaborative tools (share baskets, alerts,
annotations, comments, reviews), and interactive features.

e Will leverage multiple online and face-to-face interactions as repeat users become
contributors in a timely and transparent way.

From the service provider perspective, next generation services:

e Will have more easy to use tools that allow collections to become OAI compliant
along with mechanisms for service providers to better assess OAI conformance
and communicate shortcomings efficiently with data providers.

e Will have more automated, robust, flexible open source tools for metadata
creation, normalization and enrichment. Barriers to participation will be lower,
while quality becomes higher.

e Will have the means to automatically ingest digital objects, along with bulk-
loading tools (OAl-based at first) to ingest applicable, already-cataloged
collections quickly. Tools to mine data from existing catalogs and authority files
will improve ingested records.

e Will reduce administrative time and labor through better facilities and easier
submission processes.

e Will offer collaborative tools that allow trusted others to contribute to or edit site
records remotely; and improved object relational management systems;

e Will have automated means to cleanse metadata and manage duplicate records.

e Will speed up indexing as there is more support for OAI-PMH flow control.

e Will have standards and mechanisms in place to measure and share usage and
impact values across repositories.

e Will lead to improved search and retrieval systems through automated, dynamic
classifiers and semantic clustering techniques. Tools will be in place to support
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surfacing topical cohesiveness across highly heterogeneous aggregated
collections.

e Will deploy user quality metrics for metasearch systems, making it possible to
customize search and retrieval to specific user needs. Improved classifiers and
crawlers will help to scale with the increase of scholarly resources.

e Will enjoy widespread adoption of search protocols (e.g., SRU, MXG) by vendors
and aggregators. Digital library service registries will enable effective machine-
to-machine and direct end-user access to requested resources.

e Will enable deep sharing through experimentation with aggregation other than
metadata harvesting, resulting in the capacity to move digital objects from
domain to domain, along with the ability to modify and re-deposit them in a
different location in the process.

e Will feature new cluster and file systems that help to automate building and
deploying digital libraries, making it easy for users to install and utilize them.
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Linda AKLI
BiosciEdNet (BEN) Collaborative
http://www .biosciednet.org/portal/
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Paul BERKMAN
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Sustainability Committee
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Journal Policies —Self-archiving Policies
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Vinod CHACHRA
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http://zippo.vtls.com/cgi-
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Ann CHAPMAN
Cornucopia
http://www.cornucopia.org.uk/

Alex CHAUX
NSDL : National Science Digital Library
http://www.nsdl.org/

Heather CHRISTENSON

Metasearch Infrastructure Project
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tasearch/

Anita COLEMAN

dL-Harvest: Digital Library of
Information Science & Technology **
http://dlharvest.sir.arizona.edu/

Stephen DAVISON
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digital library.ucla.edu/sheetmusic/

Tom DEHN

NDLTD Catalog, OCLC
http://alcme.oclc.org/ndltd/serviet/OAI
Handler?verb=ListSets

Holly DEVAUL

DLESE: Digital Library for Earth System
Education
http://www.dlese.org/dds/index.jsp

Brooke DINE
PubMed Central
http://www.pubmedcentral.nih.gov/

Thomas DOWLING
OhioLink Worldwide ETD Search
http://search.ohiolink.edu/etd/world.cgi

Naomi DUSHAY
NSDL: National Science Digital Library
http://www.nsdl.org/

Curtis FORNADLEY
Sheet Music Consortium
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digital.library.ucla.edu/sheetmusic/
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CIC Metadata Portal
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Theses and Dissertations
http://www.ndltd.org/

Connie FRANKENFIELD

US States Implementing GILS**
Illinois State Library
http://states.gils.net/

Jeremy FRUMKIN
OCKHAM Initiative
http://www.ockham.org/

Paola GARGIULO
PLEIADI**
http://www.openarchives.it/pleiadi/

Lee GILES
CiteSeer
http://citeseer.ist.psu.edu/

Fred GULDEN
ARL Scholars Portal*
http://www.arl.org/access/scholarsporta

I/

Tom HABING

CIC Metadata Portal
http://cicharvest.grainger.uiuc.edu/
Grainger Engineering Library at
University of Illinois, Urbana-
Champaign

http://web library.uiuc.edu/grainger/
IMLS Digital Collections and Content
imlsdcc.grainger.uiuc.edu/collections/
UIUC Digital Gateway to Cultural
Heritage Materials*
http://nergal.grainger.uiuc.edu/cgi/b/bib
[/bib-idx

University of Illinois OAI-PMH Data
Provider Registry

http://gita.grainger.uiuc.edu/registry/

Kat HAGEDORN
OAlster
http://www.oaister.org/

Martin HALBERT
AmericanSouth*
http://www.americansouth.org/
MetaScholar
http://www.metascholar.org/
SouthComb

[not yet available]

Irma HOLTKAMP
Flashpoint, LANL*
http://library.lanl.gov/

Kaye HOWE
NSDL: National Science Digital Library
http://www.nsdl.org/

Bill HUBBARD

OpenDOAR

http://opendoar.org/

Publisher Copyright Policies & Self-
Archiving: SHERPA/RoMEO list
http://www .sherpa.ac.uk/romeo.php

Susan JESUROGA
NSDL: National Science Digital Library
http://www.nsdl.org/

Alison JONES
Perseus Digital Library
http://perseus.uchicago.edu/hopper/

Lotte JORGENSEN

DOAJ: Directory of Open Access
Journals

http://www.doaj.org/

Jill KOELLING

Heritage West
http://www.cdpheritage.org/collection/h
eritageWest.cfm
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Katherine KOTT
DLF Aquifer
http://www.diglib.org/aquifer/

Bill LANDIS

The American West
http://www.cdlib.org/inside/projects/am
west/

Jean-Yves LE MEUR
CDS: CERN Document Server***
http://cds.cern.ch/

Susan LIEPA
AARLIN*
http://www.aarlin.edu.au/

Kimberly LIGHTLE
Formerly ENC Online*
http://goenc.com/

Calvin MACKEY

NTRS: NASA Technical Reports
Server***

http://ntrs.nasa.gov/

Gail MACMILLAN

NDLTD: Networked Digital Library for
Theses and Disserations
http://www.ndltd.org/

Kurt MALY

Arc
http://www.eng.odu.edu/arc/
ARCHON*
http://archon.cs.odu/edu/

Mary MARLINO

DLESE: Digital Library for Earth System
Education
http://www.dlese.org/dds/index.jsp

Julie MASON
INFOMINE
http://infomine.ucr.edu/

Jerome MCGANN

NINES

http://www.nines.org/
Elizabeth MILEWICZ
AmericanSouth*
http://www.americansouth.org/
MetaScholar
http://www.metascholar.org/
SouthComb

[not yet available]

Stephen MITCHELL

iVia

http://ivia.ucr.edu/

Data Fountains
http://ivia.ucr.edu/#DataFountains

Sharon MOMBRU
Scirus
http://www.scirus.com/

Carol MINTON MORRIS
National Science Digital Library (NSDL)
http://nsdl.org/

Michael NELSON
Formerly NTRS
http://ntrs.nasa.gov/

Michael NEUBERT

American Memory and other OAI
Collection

Library of Congress
http://memory.loc.gov/ammem/

John Mark OCKERBLOOM
The Online Books Page**
http://digital.library.upenn.edu/books/

John M. SAYLOR
NSDL: National Science Digital Library
http://www.nsdl.org/
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David SEAMAN

DLF Digital Collections Registry
http://susanowo.grainger.uiuc.edu/DLF
COllectionsRegistry/browse/

DLF Portal
http://www.hti.umich.edu/i/imls/

DLF MODS Portal
http://www.hti.umich.edu/m/mods/

Edwin SEQUEIRA
PubMed Central
http://www.pubmedcentral.nih.gov/

Massimiliano SIMONCINI
DigitAlexandria**
http://www.bdaweb.net/

Katherine SKINNER
AmericanSouth*
http://www.americansouth.org/
MetaScholar
http://www.metascholar.org/
SouthComb

[not yet available]

Barbra SPERLING

MERLOT (Multimedia Educational
Resource for Learning and Online
Teaching)
http://www.merlot.org/Home.po

Umberto STRACCIA
Cyclades*
http://www .ercim.org/cyclades/

David SUNDVALL
NSDL: National Science Digital Library
http://www.nsdl.org/

Roy TENNANT

Metasearch Infrastructure Project
California Digital Library
http://www.cdlib.org/inside/projects/me
tasearch/

Christopher TURNER
Cornucopia
http://www.cornucopia.org.uk/

Simeon WARNER
arXiv.org
http://www.arxiv.org/

John WILLINSKY
Public Knowledge Project**
http://www.pkp.ubc.ca/

Caroline WILLIAMS
Intute
http://www.intute.ac.uk/development/

Jeff YOUNG
XTCat*
http://www.intute.ac.uk/development/

*Service excluded from study in 2006. Refer to Appendix 3.
**Service excluded or only partially covered.

**Did not provide feedback on draft text.
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Appendix 2:
Other Specialists and Projects Consulted

Sayeed CHOUDHURY

Johns Hopkins University
http://1dp.library.jhu.edu/projects/re
pository/

Neil JACOBS
JISC Executive
http://www jisc.ac.uk/

Péter JACSO
University of Hawaii
http://www2.hawaii.edu/~jacso/

Michael KAPLAN
PRIMO, Ex Libris
http://www .exlibrisgroup.com/

John HARRINGTON
AERADE
http://aerade.cranfield.ac.uk/

Marilyn LUTZ
Maine Music Box
http://mainemusicbox.library.umain

e.edu/

Max MARMOR
ARTstor
http://www .artstor.org/

Paul A. S. NEEDHAM
AERADE
http://aerade.cranfield.ac.uk/

James PRINGLE
Thomson Scientific
http://scientific.thomson.com/

Jeff RIEDEL

Digital Commons/bepress

ProQuest
http://www.proquest.com/products_
umi/digitalcommons/

Barbara ROCKENBACH
ARTstor
http://www .artstor.org/

Martin SCHEUPLEIN
EZB : Elektronische
Zeitschriftenbibliothek
http://rzblx1.uni-
regensburg.de/ezeit/

David STERN

Yale University Science Libraries
http://www library.yale.edu/science/
services/

Donald J. WATERS
The Andrew W. Mellon Foundation
http://www.mellon.org/

Gary WIGGINS

Indiana University, School of
Informatics

http://www .informatics.indiana.edu/
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Appendix 3
2003 Services Excluded in 2006 Report

AARLIN: the Australian Academic & Research Library Network

http://www.aarlin.edu.au/

Goal: National Portal Framework

Status: Moved from project phase to an operating system and achieved its goals by

December 2004. Continues as a priority with 12 member libraries deploying Ex Libris

with Metalib and SFX modules.

e Summary of achievements reported on 12/9/2004.
http://www.caul.edu.au/caul-doc/caul20042aarlin.pdf

e Strategic directions 2006-07 available from
http://www.aarlin.edu.au/about.shtml

AmericanSouth.org

http://americansouth.org/

Goal: Scholar-designed portal prototype service

Status: Since 2003 has grown from 18 to 31 contributing archives with combined records

increasing from 28,775 to 55,371. “Lessons learned” put into practice in new Emory

University and DLF projects (see Aquifer affiliated projects in this report, including The

Southern Digital Archives Conspectus from Emory).

e Documents from Emory’s MetaScholar Initiative, including reports about the
MetaArchive Project, AmericanSouth, MetaCombine, Music of the Social Change,
and proceedings from the Workshop on Applications of Metadata Harvesting in
Scholarly Portals: Findings from the MetaScholar Projects: AmericanSouth and
MetaArchive (Halbert 2003) are available from
http://www.metascholar.org/documents.html.

¢ AmericanSouth Final Project Report submitted to The Andrew W. Mellon
Foundation, March 1, 2004: http://www.metascholar.org/pdfs/AmSouth-FINAL-
REPORT.pdf

e Used as basis for advanced visualization and semantic clustering R&D in the
MetaCombine project.
http://www.metacombine.org/

¢ MetaCombine Project Interim Report on experiments in combined searching,
automated organization of OAI and Web resources, and new forms of scholarly
communication, September 2004.
http://www.metacombine.org/reports/project/

e “SouthComb” Project will continue to develop the content, technologies, and
practices developed in AmericanSourth.org. (Refer to section 4.4.8)

Archon

http://archon.cs.odu.edu/

Goal: To build a DL that federates Physics collections with varying degrees of metadata
richness.

Status: No survey response received.

Most recent presentation available at Web site from 2003 covers Archon’s architecture,
equation and formulae searching, reference linking, conclusions and future directions. It
announces plans:
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e to make a separate service that can be plugged in or out which will make
development changes easier and allow third party development of similar services

e to modify reference resolution to be able to refer to documents whether inside or
outside the digital library

e to make this service context dependent using some of the technologies such as
OpenURL to make the resolution dependent on the location and privileges of the
user

e to work on the secure management of user accounts and access privileges using
Shibboleth architecture to enable different access levels depending on use groups
such as students or faculty (Digital Library Group, Old Dominion University, ICNEE
PPT, available from http://archon.cs.odu.edu/publications.html .

Archon is also discussed in “Lessons Learned with Arc, an OAI-PMH Service Provider”

(Liu et al. 2005)

ARL Scholars Portal Project

http://www.arl.org/access/scholarsportal/

Goal: To provide software tools for an academic community to have a single point of

access on the Web to find high-quality information resources and, to the greatest extent

possible, to deliver the information and related services directly to the user's desktop.

Status: As of May 2004, the project became “self-managing” among participating

institutions with functional implementations using Fretwell-Downing software (under 3-

year contract) with campus-wide releases at Arizona State University, University of

Arizona, Iowa State University, and the University of Utah, and limited releases at

University of Southern California (USC), University of California — San Diego (UCSD),

and Dartmouth College.

e Scholars Portal Project Report, issued by ARL, May 10, 2004
http://www.arl.org/access/scholarsportal/SPupdateMay04.html

e See also “The Current State of Portal Applications in ARL Libraries” (Jackson 2004)
http://www.arl.org/access/portal/PAWGfinalrpt.pdf

Cyclades

http://www.ercim.org/cyclades/

Goal: To develop an open collaborative virtual archive service environment supporting

both single scholars as well as scholarly communities.

Status: CYCLADES was a R&D project in operation from 1 November 2000 to 31 August

2003,

supported by the IST Programme of the European Commission (project no. IST-2000-

25456) and set up under the framework of the DELOS Network of Excellence on Digital

Libraries. Refer to:

e “An Open Collaborative Virtual Archive Environment” (Straccia and Thanos 2004)

e “A Personalized Collaborative Digital Library Environment: A Model and an
Application” (Renda and Straccia 2005)

ENC Online: Eisenhower National Clearinghouse for Mathematics and Science
Education

http://www.goenc.org/

Goal: Online math and science K-12 resource center.

Status: ENC resources were available free-of-charge until its funding from the U.S.
Department of Education funding terminated. Effective October 1, 2005, goENC.com
switched to a subscription service at a cost of $349 per school.
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Among the ENC projects discussed in the 2003 DLF report, the only post-ENC project
still active is the NSDL Middle School Portal, (although previous relics from ENC still
show in up in NSDL search results).
e NSDL Middle School Portal with Pathways to Mathematics, Science and Technology
is available from
http://msteacher.org/

Flashpoint (Los Alamos National Laboratory)

http://lib-www lanl.gov/lww/flashpoint.htm

Goal: Multi-database search tool for internal use at LANL.

Status: No survey response received. About LANL Research Library’s new digital object
repository architecture refer to: “aDORe: a Modular, Standards-based Digital Object
Repository

” (Van de Sompel et al. 2005).

UIUC Digital Gateway to Cultural Heritage Materials
http://oai.grainger.uiuc.edu/
Goal: OAI aggregator of cultural heritage metadata.
Status: Since 2003 number of collections grew from 25 to 31; records increased from
413,563 to 538,485. However, project is now static and under review for probable
discontinuation in light of the new IMLS Digital Collections and Content project,
discussed more fully in Section 4.4.2 of this report. “Lessons learned” put into practice in
other UIUC & DLF projects.
e Publications and presentations from UIUC’s OAI metadata harvesting projects
available from http://oai.grainger.uiuc.edu/presentations.htm
e See also, “Current Developments and Future Trends for the OAI Protocol for
Metadata Harvesting” (Shreeves et al. 2005)
e IMLS Digital Collections and Content Project
http://imlsdcc.grainger.uiuc.edu/

XTCat

http://alcme.oclc.org/ndltd/SearchbySru.html

Goal: One-time extract of 4.3 million bibliographic records from OCLC’s WorldCat.
Status: Dormant. Arc continues to aggregate the entire set of records. OAlster continues
to aggregate the 8,255 records that point to full text. The NDLTD Union Catalog includes
a regular harvest of ETD metadata from OCLC’s WorldCat, as discussed in Section 4.2.6.
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Appendix 4
Comparison of Top Twenty OAIster and ROAR Archives

based on Record Count (March 11, 2006)

ROAR Top
RESOURCE Ranked by Size OAlster Top Twenty Twenty
PictureAustralia
¢ National image aggregation
e Australia Not
e http://www.pictureaustralia.org/ 832,506 included.
CiteSeer Scientific Literature Digital
Repository
e Aggregation of computer & information
science documents with citation
analysis.
¢  United States
e  http://citeseer.ist.psu.edu/ 716,772 703,654
PubMed Central
e Digital archive of life sciences journal
literature.
¢  United States
e  http://www.pubmedcentral.gov/ 463,229 492,069
Citebase
e Semi-autonomous citation index that
harvests scientific e-prints.
¢  United Kingdom Not
e  http://citebase.eprints.org/ 416,464 included.
arXiv
e Physics e-print archive
o  United States
e  http://www.arXiv.org/ 329,544 356,199
Pangaea: Publishing Network for
Geoscientific and Environmental Data
e Archiving, publishing and distributing
georeferenced datasets
¢ Germany Not
e http://www.pangaea.de/ 316,229 included.
University of Michigan, Digital Library
Production Service Collection See
e Collection of texts and images primarily Humanities
in the humanities. Text
¢  United States Initiative
e  http://www.umdl.umich.edu/ 281,072 below.
Library of Congress Digitized Historical
Collections
e Digitized manuscripts, photographs, 231,413 231,654
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rare books, maps, sound recordings and
moving pictures.
e  United States
e  http://memory.loc.gov/
Networked Digital Library of Theses &
Dissertations (NDLTD) OAI Union Only harvests 8,255 records
Catalog will full-text representation
e Aggregation of e-theses and from OCLC's XTCat.
dissertations http://alcme.oclc.org/xtcat/.
¢  United States Harvests ETDs from other
e  http://alcme.oclc.org/ndltd/ sources. 217,520
Institute of Physics Not
e Learned society aggregation of physics' included;
journals. journals are
¢ United Kingdom restricted
e http://www.iop.org/ 208,272 access.
State Library of Victoria OAI Repository
e Digitized collection of manuscripts,
photographs, and maps.
e Australia Not
e  http://statelibrary.vic.gov.au/ 201,934 included.
Includes
10,900
California Digital Library records
e Aggregated digital resources held in from the
libraries, museums, archives, and other University
institutions across California of California
e United States eScholarship
e  http://www.cdlib.org/ 174,097 repository.
Digital Academic Repository of the
Universiteit van Amsterdam (UvA-DARE)
¢ Institutional Repository
e The Netherlands Includes only 2,145 records
e http://dare.uva.nl/ with full-text representation. 137,805
CITIDEL: Computing and Information
Technology Interactive Digital
Educational Library
e Consortial digital library for computer
and information technology education.
o  United States Not
e http://www.citidel.org/ 136,693 included.
RePEc: Research Papers in Economics
e International database of working
papers, articles, & book chapters in
economics in collaboration with the
American Economics Association.
e United Kingdom 132,452 51,611
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e http://www.repec.org/

OSTI OAI Repository (U.S. Department of
Energy, Office of Scientific & Technical
Information)

¢ Institutional Repository

e United States Not
e http://www.osti.gov/ 122,753 included.
Wageningen Yield (WaY)
e Institutional Repository
e The Netherlands Includes 5,938 records only
e  http://library.wur.nl/way/ with full-text representation. 119,846
Instituto Tecnologico y de Estudios
Superiores de Occidente: Acervo General
de la biblioteca
¢ Institutional Repository
e Mexico
e  http://www.biblio.iteso.mx/biblioteca/ No links to full text. 119,606
National Library of Australia Digital
Object Repository
e Collections of manuscripts, sheet music,
images and maps
e Australia Not
e  http://www.nla.gov.au/digicoll/oai/ 108,517 included.
University of Southern California Digital
Archive
e Aggregation of photographs, maps,
manuscripts, records, texts and sound
recordings owned by USC and
collaborating institutions.
e United States Not
e  http://digarc.usc.edu:8089/cispubsearch/ 106,546 included.
Capturing Electronic Publications (CEP)
Archive (University of Illinois)
e Web site harvesting and archiving
system focusing on state documents
currently used by Illinois, Alaska,
Arizona, Montana, North Carolina,
Utah, and Wisconsin
e  United States Not
e http://www.isrl.uiuc.edu/pep/ 98,238 (PDFs only) included.
The Wolfram Functions Site
e  Collection of formulas and graphs of
mathematical functions.
e United States Not
e  http://functions.wolfram.com/ 87,618 included.
National Institute of Informatics Metadata
Database 79,702 82,229
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e Aggregation of university scientific

information resources.
e Japan
e  http://www.nii.ac.jp/index.shtml.en
CERN Document Server
e Aggregation of e-prints, articles,

photographs and other formats related

to physics and Institutional Repository. | Harvests 38,459 CERN-specific
e Switzerland materials only with full-text
e  http://cdsweb.cern.ch/ representation. 74,986
DIALNET: Servicio de Alertas y
Hemeroteca Virtual de Sumarios de
Revistas Cientificas Espanolas
e Alerting service with access to the

contents of Hispanic scientific literature.
e Spain
e  http://dialnet.unirioja.es/ 60,979 63,352
Humanities Text Initiative, University of
Michigan
e Digitized collection of e-texts in the

humanities.
e United States See University of Michigan
e  http://www.hti.umich.edu/ above. 58,632
CCLRC ePublication Archive (Council for
the Central Laboratory of the Research
Councils)
e Central repository of publications

containing the scientific and technical

output of CCLRC.
e  United Kingdom Harvests 13,599 records only
e  http://epubs.cclrc.ac.uk/ with full-text representation. 55,511
SciELO: Public Health
¢ Online health science articles with

integrated access for Ibero-American

countries.
e Brazil
o  http://www.scielosp.org/ 61,948 51,032
HAL: Hyper Article en Ligne
e E-print server in France for all

disciplines.
e TFrance
e http://hal.ccsd.cnrs.fr/ 56,140 51,692
University of Twente Repository
¢ Institutional Repository
¢ Netherlands
e  http://doc.utwente.nl:9080/en/ 1,526 43,758
Demetrius Australia National University 42,601 42,602
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Institutional Repository

¢ Institutional Repository

e Australia

e http://dspace.anu.edu.au/

Excluded because most

Max Planck Society Edoc Server identifiers do not link to digital
e Aggregated research output of the objects but rather invoke SFX
institutes of the Max Planck Society. to find full text available
e Germany through various proprietary
e http://edoc.mpg.de/ online services. 39,944

Gallica, bibliotheque numérique de la
Bibliothéque nationale de France (National

Library of France)

e Digitized collections, images and sound
recordings.

e France

o http://gallica.bnf.fr/ 36,390 36,398






