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1 Recommendations

1. UB should begin the process of establishing The UB Institutional Repository
(UBIR).

2. The purpose of the UBIR should be to preserve and provide access via search
engines to the digital scholarship and intellectual output of UB faculty, staff, and
students. It should also serve as the place where internal documents and records
are stored, accessed, and preserved. Although most documents in the IR should
be freely accessible, some could have restricted access or be embargoed for a
specified period of time.

3. The IR should be implemented in DSpace. Documents should be registered with
the DOI System, and stored in a widely-readable output format such as PDF,
RTF, or HTML for text, and GIF for pictures.

4. Documents should be submitted for inclusion in the UBIR via a slightly modified
version of the Annual Report Web Form currently being piloted by the Office of
Institutional Analysis. A version of the relevant part of the ARWF should be
used for non-faculty researchers, students, and UB staff.

5. The user interface to the UBIR should allow, at the minimal, for searching by
title, author, and keyword, and browsing by community of interest.

6. UB should establish and fund an Office of Institutional Repository Support (OIRS).
This office should be staffed with experts in copyright/intellectual property law
and publication issues, as well as the technical staff needed to develop, imple-
ment, and maintain the IR. Staff will support faculty in all aspects of the pro-
cess of submission, copyright clearance with publishers, maintaining a file of
copyright agreements for UB publications, and other related duties specific to
assurance of copyright prior to deposit of scholarly works into the IR.

7. We estimate the need of a hardware and software budget of $132,342 for the first
year, and $275,336 for the first five years; and a staff budget of $167,500 for the
first year, $1,307,500 for the first five years.

8. The OIRS should be overseen by a faculty/staff/student governing or advisory
board.

9. During its first six months, the OIRS should: begin implementing the IR; develop
a mechanism for contributors to deposit materials into the IR; and investigate
the benefits and issues associated with using the Creative Commons licensing
structure within the IR.

10. During the subsequent one year, the OIRS should run a pilot program in which
faculty, researchers, students, and staff from a small number of selected depart-
ments begin to deposit materials into the IR. This will test: the mechanism for
depositing materials and embargoing materials where needed; the procedures for
copyright clearance; the computer systems for maintaining the IR; the adequacy
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of the IR’s user interface; and the visibility of deposited materials to search en-
gines on the world-wide web.

11. During the pilot program, the most important content items should be: schol-
arly materials including publications, teaching materials and data sets; theses
and dissertations; and departmental newsletters as examples of staff-generated
documents.

12. The OIRS should develop and present sessions on copyright and IRs to the fac-
ulty, students and staff prior to full implementation of the IR.

13. The UB Faculty Senate or a related ad hoc committee should investigate the
issues of open access, deposition of scholarly works in an IR and publication
in open access journals and its impact on promotion and tenure deliberations or
other incentives/motivations for increasing faculty support and contribution to
the IR.

2 Charge from the Provost

All of you are intimately familiar with the impact that digital technology has had on the
generation, transmission, and storage of scholarly information. Last year, the Univer-
sity Libraries reported spending over half of their acquisitions budget to either purchase
or lease access to online information products. In close partnership with UB Infor-
mation Technology, the Libraries have created an open environment in which faculty
and students can connect to a diverse expanse of information resources that support
research, teaching, and learning. These resources are available 24/7 via any connec-
tion to UB’s robust communications network. In the interests of further expanding
the information readily available to the UB community and of increasing UB’s insti-
tutional visibility on the web, I would appreciate your participation on a task force to
map the implementation of a UB institutional repository. This repository would col-
lect, describe, store, preserve, and provide access to a diverse range of digital materials
that have been produced here within the UB community; materials such as our fac-
ulty members’ preprints and postprints, our students’ dissertations and theses, locally
created digital learning objects, case studies, and data sets could be included in the
archive.

Institutional repositories have been on the scene for about five years now. MIT’s
DSpace project was launched in 2002 and is a model that has been loosely adopted
by a rapidly growing group of institutions. The UB Libraries are members of the As-
sociation of Research Libraries (ARL), which recently published a status report on
repositories. Of that group’s 123 prestigious members, approximately half either have
or plan to soon implement repositories. The general contents of these repositories differ
from institution to institution as do the software and hardware platforms on which the
archives sit. Institutional repositories are fairly organic systems that tend to be orga-
nized and populated according to the priorities and interests of their parent institutions.
However, the repositories mirror each other in their common intent to provide a persis-
tent archive of local scholarly output in digital form and to provide and promote open
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Internet access to that output. By pooling institutional output, repositories invariably
highlight the expanse of an institution’s scholarly contributions and, thereby, increase
institutional visibility. Persistent URLs assigned to included items promote the index-
ing of those items by massive search engines such as Google so resident items receive
significantly more attention. This kind of positive enhanced visibility is appealing and
completely consistent with our UB2020 goal of becoming a premier research institu-
tion.

UB has long prided itself on being an “early adopter” of promising, “cutting edge”
technologies. I believe that the institutional repository has established itself as a viable
technology. I would, therefore, like your task force to map out the details of adopting
the technology for implementation at UB. Over the course of this spring and summer,
I would appreciate your investigation of and deliberation on the following questions:

� What existing repositories would serve as “best practices” models for a UB sys-
tem?

� What repository software would best meet our start-up needs?

� What hardware would be needed to start an implementation? What would the es-
timated five-year build-out of the hardware and dedicated staffing infrastructure
cost?

� What content categories would be useful/desirable for a UB institutional reposi-
tory?

� What pilot projects could be initiated to test the viability of the projected model?

� What systems, programming, graphics design, cataloging/metadata generation,
instruction, and internal marketing/publicity work would be entailed in imple-
menting and maintaining an IR?

� What governance, staffing, and budgeting models are recommended for oversee-
ing the necessary work?

� How can UB collaborate with publishers and government agencies to work out
details related to copyright, content preservation, and metadata harvesting?

Following your research and discussions, I will expect a report that answers the
above questions and recommends a course of action by about the end of the Fall
Semester of 2007.

3 Survey of the UB Community

To assess the current understanding of and perceptions regarding Institutional Reposi-
tories held by UB faculty, administration, and staff, a web-based survey was developed.
Links to the survey were distributed through email list-servs to all employees of UB.
Over 400 responses were received. Questions were developed regarding demographic
information; the type of material the individuals would contribute to, or look for in an
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IR (research, teaching, and student created material); likely reasons for IR use; types
of expected IR users; and opinions regarding how individuals would use and interact
with an IR at UB. In the latter category, questions were asked regarding copyright and
intellectual property issues; levels of control over deposited materials; and prior review
of and or reader ratings of deposited material.

Tables summarizing survey results, grouped by respondent type, are found in the
Appendices. Additionally, reference is made to survey results throughout the text of
this report, as necessary. In general, 80% of respondents had not used an IR previously,
and just under half of respondents indicated that they would use an IR at UB.

4 Purpose of a UB Institutional Repository

We recommend that the purpose of a UB institutional repository mirror the vision from
the Provost’s Charge to this Task Force, to expand the “information readily available
to the UB community and to increase UB’s institutional visibility on the web... This
repository would collect, describe, store, preserve, and provide access to a diverse
range of digital materials that have been produced here within the UB community. By
pooling institutional output, repositories invariably highlight the expanse of an insti-
tution’s scholarly contributions and, thereby, increase institutional visibility. Persis-
tent URLs assigned to included items promote the indexing of those items by massive
search engines such as Google so resident items receive significantly more attention.
This kind of positive enhanced visibility is appealing and completely consistent with
our UB2020 goal of becoming a premier research institution.” [From the Charge,

�
2].

At the most basic level a UB institutional repository would be the preferred place
to deposit digital resources created by individual faculty, staff, and students or insti-
tutional digital resources created by the university. Our statement of purpose is also
shaped by Clifford Lynch’s definition, “In my view, a university-based institutional
repository is 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. It is most essentially an organizational commitment to
the stewardship of these digital materials, including long-term preservation where ap-
propriate, as well as organization and access or distribution.” [1]1

We envision two purposes for a UB institutional repository. First, in line with
the sole purpose of many institutional repositories our repository would preserve and
provide access to the digital scholarship and intellectual output of UB faculty, staff, and
students. The contents of the repository would highlight the expanse of the university’s
scholarly and research contributions for which searching by external search engines
would be desirable.

Our second recommendation is not in line with the basic policy for repositories at
most other institutions. Very few institutions currently use their repositories for any-
thing other than digital scholarship and intellectual output, and some institutions advise
against any use beyond that core purpose. We are recommending, however, that a UB
repository also serve as the place where internal documents and records are stored, ac-
cessed, and preserved. These documents would include institutional digital resources

1For urls cited in the text, see Appendix A, page 39.
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including archival records, university and student publications, other born-digital mate-
rial such as promotional items, programs, and posters, and video and audio resources.
We also recommend that both freely accessible and restricted access documents and
records be included.

We envision the UB institutional repository as both an archive for preserving past
electronic information and as a dynamic place to access both current and past informa-
tion. We hope that an important function of the repository will be to serve as the place
where faculty self-archive their scholarship as part of the larger interest in encouraging
faculty to submit articles to open access journals.

Some Universities such as Utah are using IRs as a place to archive/display scholarly
publications independent of publishing companies. This desire has arisen out of the
crisis libraries are currently experiencing in the way access is provided commercially
to particular journals. As the University of Utah states “It encourages self-archiving
(which you can do through the IR) and submitting to open access journals, in order to
achieve the goal of open access to peer-reviewed journal literature. Libraries and orga-
nizations are creating Institutional Repositories and Eprint archives to retain, preserve,
and share access to their scholars’ materials.” [2] In this sense, one purpose of an IR
is to provide space and public access to scholarly publications that cannot be obtained
easily or at all from commercial sources, given the changing environment of publishers
and their subscription choices.

It should be recognized that a UB repository would improve upon several weak-
nesses in access to digital information at the university. Currently, web site content
and links may not be preserved into the indefinite future because administrative deci-
sions can alter web site content within schools, departments, and programs based on
programmatic priorities. This precludes the ability to maintain consistent access to
scholarly work either directly or through links previously captured by search engines.
Furthermore, many faculty cannot add or update electronic documents easily for online
access because this currently requires knowledge about how to develop personal web
pages with specialized software or appropriate privileges to access web pages main-
tained administratively.

We do not feel, however, that the UBIR should be storage for materials actively
being worked on. It should not be viewed as a replacement for or an enhancement to
disk space currently provided to faculty, students, and staff for editing current materials.
A document should be placed into the IR only when its author feels that it will no
longer be changed, but is ready for archiving and general access. Fortunately, of the
respondents to our survey who said that they believed that they would contribute to an
IR at UB, only 40% of faculty and researchers, and 37% of staff, administrators, and
librarians said that the reason they would put material into the IR was that “I do not
have enough computer storage space to make material available on my personal web
page,” and 41% and 48%, respectively said that that was not a reason at all or was an
unlikely reason.

Of the faculty and other researchers who responded to our survey saying that they
believed that they would contribute to an IR at UB, the top reasons for choosing to put
material into it were the following. (Each reason is followed by the percent who said
that it is a strong or a possible reason.)

8



1. Ease of sharing work with people who ask for it. 95%

2. Others can easily find what I have published using standard search engines like
Google. 94%

3. Find my colleagues’ work more easily. 93%

4. Preserve my publications and materials into the future, even when computer for-
mats change or files on individual computers are lost. 86%

5. Make my research findings available to the public. 85%

6. Improve recruitment of graduate students. 84%

7. Improve UB’s reputation for research quality. 81%

8. Make my work available more quickly than it is available through publishers.
80%

9. Allow community access to educational materials. 80%

Only 40% said that a strong or possible reason was that they do not have enough com-
puter storage space to make material available on their personal web page.

Members of the Task Force examined existing non-UB Institutional Repositories,
found documents stored in them, and tried to find those same documents via Google.
This was generally not successful. This may be because many university IRs deny
access to web crawlers. The UBIR must not do this if doing so denies access to the web
crawlers that build indices of the popular search engines. The ability to find documents
stored in the UBIR via Google and other search engines is an important part of the pilot
program we are recommending.

5 Current UB Repositories

There is no institutional repository at the University at Buffalo, and there are no schol-
arly or archival submissions from UB in the State of New York Digital Repository [8].

There are numerous independent repositories at UB, including ones maintained by:
departments; research institutes, centers, and groups; and individual faculty members
and researchers. We did not survey all administrative and academic units about digital
resources that they create and maintain. The following are presented as examples.

University Libraries The University Libraries support several digital projects but do
not have a unified digital library initiative. An internal Libraries document calls
for the establishment of a University Libraries Digital Initiatives Unit “to support
the teaching and research mission of the university and serve users through the
creation and delivery of Web-accessible, UB-created digital collections” [Report
and Recommendations, Digital Libraries Task Force, May 7, 2007].

Current digital projects within the University Libraries include the following.
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UBdigit [3] UBdigit’s purpose is to support the research and instructional needs
of the UB community. UBdigit provides centralized access to UB’s diverse
inventory of legacy and teaching collections for purposes of instruction,
scholarship, and archival preservation. It includes collections of still im-
ages, but anticipates future inclusion of a variety of digital media formats,
including audio, video, kinetic images, animation, virtual reality, interac-
tive sequences and multi-media constructs.

Rudy Bruner Award Digital Archive [7] The Bruner site is a free-standing dig-
ital collection created and maintained by the University Libraries and lo-
cated on its website. This site provides access to award winning and fully
documented urban design case studies. Intended as a resource for architec-
ture students and practitioners as they study precedents in urban design, the
archive contains projects from 1987 to the present which have received the
prestigious Rudy Bruner Award for Urban Excellence.

NYS Gazetteer & GeoData Collection [18] Created and maintained by a UB
librarian, the NYS Gazetteer & GeoData Collection is a searchable database
of more than 38,000 geographic features, leading to location information,
digital maps and more.

Encoded Archival Description [4] Special Collections and the Law and Music
Libraries are using grant funding to develop Encoded Archival Description
(EAD) finding aids for archival and manuscript collections at UB and in
selected other repositories in Western New York. Finding aids serve as the
major means of access to the complex structure of information found in
archival and manuscript collections. Encoding a finding aid is a way to
standardize the finding aid format and allow greater access to the detailed
information found in an archival collection and to facilitate searching and
discovery across finding aids.

NetCatalog [6] Net Catalog is a repository of 2.3 million XML document pages
representing all the pages of the UB Libraries’ catalog as of June, 2006. It
is a proof-of-concept project to show that library bibliographic data can be
stored and retrieved in a native XML format without the use of a relational
database management system such as Oracle or Microsoft SQL server.

University Libraries Course Reserve [5] Books, journal articles, book chap-
ters, audiovisual materials, and software which are required for UB courses
may be placed on Course Reserve. Many items are scanned into PDF for-
mat and stored on a University Libraries’ web server for authenticated dis-
tribution to students.

QUAKELINE [19] QUAKELINE is a bibliographic database developed and main-
tained since 1987 by the Information Service of the Multidisciplinary Center for
Earthquake Engineering Research. It covers earthquakes, earthquake engineer-
ing, natural hazard and disaster mitigation, and related topics. Varied publica-
tions are featured, including books, journal articles, conference papers, proceed-
ings, technical reports, CDs, slides, and videos. The database is updated on a
monthly basis and currently provides content for over 47,900 records.
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Technical Reports at the CSE Department [21] The Department of Computer Sci-
ence and Engineering Technical Report site is an archive of technical reports
written by faculty and students in the CSE Department and its predecessor De-
partment of Computer Science since 1990.

Regional Knowledge Network [20] The Regional Knowledge Network (RKN) is hosted
by the Regional Institute (a unit of the University at Buffalo Law School). RKN
is a central information resource for the Buffalo Niagara region encompassing
Western New York and Southern Ontario. RKN offers customizing tools to ex-
plore data, maps, lists, and resources.

Office of the President Files Since 2005 the Office of the President maintains a closed
site for general files and outgoing correspondence. Access is currently restricted
to staff in the Office of the President.

Student Files UB maintains student records, tenure dossiers, etc.

Online Photo Database [9] The Online Photo Database provides access to photographs
taken by UB photographers. Periodically, the content of the database is weeded.

UB Academic Community [13] The UB Academic Community site is an incomplete,
searchable database of faculty at UB. It also links to databases of faculty at 200
other universities.

School of Medicine & Biomedical Sciences & Biomedical Sciences Several digital re-
sources are maintained by the school.

� Database of faculty [11]
� Database of physicians affiliated with UB [15].
� An archive of membership, agenda, and meeting minutes from the faculty

council, the governing body of the School of Medicine is at [16].
� An archive of the daily calendar of events at the School of Medicine is at

[17].
� An archive of the current year’s digital recordings of lectures on the South

Campus involving undergraduate, medical, and dental courses is at [14].
� An archive of past issues of the periodical Buffalo Physician wich covers

events in the School of Medicine and Biomedical Sciences and in affiliated
hospitals is at [10].

6 Current Non-UB Repositories

6.1 Description of existing repositories

The Association of Research Libraries (ARL) “recently published a status report on
repositories. Of that group’s 123 prestigious members, approximately half either have
or plan to soon implement repositories... The repositories mirror each other in their
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common intent to provide a persistent archive of local scholarly output in digital form
and to provide and promote open internet access to that output.”2

“arXiv is an e-print service in the fields of physics, mathematics, non-linear science,
computer science, and quantitative biology ... arXiv is owned, operated and funded by
Cornell University [and] partially funded by the National Science Foundation” [22].
Papers are available on the arXiv site in various formats, including PostScript and PDF.
For information about the submission procedure, see [23].

“DSpace is an open-source digital archiving system designed by MIT Libraries and
Hewlett Packard to capture, manage and share research in digital formats. Over 200
academic institutions and cultural organizations worldwide have adopted DSpace – as
an institutional repository, for learning materials, for records management and more.
DSpace is freely available so you can customize and extend it to suit your needs” [24].
A list of institutions that have adopted DSpace is at [25].

The developers of the Ohio State University (OSU) Knowledge Bank [26] plan to
include the digital assets and information services available to the OSU community
in the repository. The library manages the Knowledge Bank as part of its knowledge
management initiative.

In 2006 when the Association of Research Libraries (ARL) published Institutional
Repositories (SPEC Kit 292) it was reported that approximately half its 123 mem-
bers either had repositories or planned to implement one soon. It was reported that
the repositories have the common purpose of providing “a persistent archive of local
scholarly output in digital form and to provide and promote open internet access to that
output.”

The MIRACLE Making Institutional Repositories in A Collaborative Learning En-
vironment) Project at the University of Michigan collected data from 446 academic
library directors and senior library administrators about their involvement with insti-
tutional repositories. As reported in Census of Institutional Repositories in the United
States (Council on Library and Information Resources, 2007 [78]) it was found that
52.9% of the participants have done no institutional repository planning, 20.6% are
only planning for repositories, 15.7% are actively planning and pilot testing reposito-
ries, and 10.8% have implemented operational repositories.

The census also found that the among those institutions that have implemented a
repository the preferred software for both pilot testing and implementation is DSpace,
the open-source digital archiving system designed by the MIT Libraries and Hewlett
Packard. A list of institutions that have adopted DSpace is at [25].

The State University of New York (SUNY) has established a digital repository [8]
for scholarly works (pre-prints and post-prints), conference proceedings, theses, dis-
sertations, monographs, visual resources, presentations, and digital assets for SUNY
institutions [8]. Any SUNY institution may request that one or more contributors be
authorized to submit content, but UB is not among the fourteen campuses which have
done so. Very little of the current content reflects research, scholarship, and intellec-
tual activity within SUNY. We concluded that the SUNY Digital Repository as it is
currently organized and populated would not be an appropriate alternative to an insti-
tutional repository at UB.

2From the Charge.
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A number of SUNY institutions have approached SUNY’S Office of Library &
Information Services (OLIS) about including some of their digital assets in the Dspace
repository. These include Binghamton, Brockport, Cortland, Oneonta, Oswego and
Stony Brook. Content in the pilot system includes electronic journals, technical papers,
visual resources, SUNY Press monographs and some Master’s theses.

In order to learn more about current non-UB IRs, members of the Task Force re-
viewed DSpace institutional repositories at eight North American universities for stated
purpose, content, and availability of policy and procedural documents. Information
was obtained from the institutional repository sites via email; staff at four of the eight
repositories responded to questions about repository content.

1. University of Illinois at Urbana-Champaign IDEALS (Illinois Digital Environ-
ment for Access to Learning and Scholarship) [49]: IDEALS is characterized
as “a set of collections and related services that together constitute the campus
institutional repository.” It goals are to preserve and provide access to digital
scholarship produced by University of Illinois faculty, staff, and students.

2. University of Michigan Deep Blue [40]: Deep Blue is the source and means of
preservation for “the best scholarly and artistic work done at Michigan.”

3. University of Minnesota Digital Conservancy [52]: Digital Conservancy pro-
vides access and preservation for works by faculty and for institutional digital
resources.

4. DSpace at MIT [55]: MIT developed the DSpace software; it is used at MIT “to
save, share, and search MIT’s digital research materials.”

5. Ohio State University Knowledge Bank, [66]: The mission of the Ohio State
University Knowledge Bank is “to collect, preserve and share the intellectual
output of the faculty, staff and students that is in a digital format.”

6. University of Rochester UR Research [57]: UR Research is described as “a long-
term storage system for digital works; it is a digital repository designed to cap-
ture, store, index, distribute, and preserve the intellectual output of a university’s
faculty in digital formats.”

7. DSpace at the University of Washington [65]

8. University of Wisconsin Minds @ UW [58]: The goal of MINDS@UW is “to
gather, distribute, and preserve digital materials related to the University of Wis-
consin’s research and instructional mission... MINDS@UW is not intended to
support the public accessibility and preservation of official institutional or cam-
pus records that would not normally be published in the course of university
business.”

6.1.1 Reasons for depositing works in an institutional repository

The Deep Blue (Michigan) site provides six reasons for depositing works:
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Visibility. “Making your work accessible via Deep Blue will ensure more
of your peers can find it (in Google Scholar, for example) and will
cite it.

Permanence. “Deep Blue uses special technology that assures the stabil-
ity of your work’s location online, making the citation to it as reliable
as a scholarly journal, while as accessible as any website. No broken
links!

Comprehensiveness. “Deep Blue supports a variety of formats, and we
encourage you to deposit not just the finished work but related mate-
rials (including data, images, audio and video files, etc.) to create a
‘director’s cut’ that gives context to that work and promotes further
scholarship.”

Safe storage. “This goes hand-in-hand with permanence. Deep Blue en-
sures that you only have to deposit the work once. From then on
the Library takes care of backups, compatibility, and format issues.
There are some technical limitations to the formats we can support
indefinitely, but our commitment to preserving the integrity of your
work exactly as you deposit it is 100%.”

Control over access. “Deep Blue allows you to limit who can see various
aspects of your work for a given time, if you need to. This is difficult
to do on a personal website without hiding the work completely.”

Context. “Beyond what is described above, Deep Blue provides context
in two additional ways. First, UM is a destination for the best re-
searchers and scholars, and Deep Blue places you in the larger con-
text of the UM environment, side-by-side with the scholarly and
artistic contributions of your colleagues and students. Second, as
other universities, institutions, and organizations begin to provide
this service for their work as well, we will collaborate with them
to create discipline-specific services.”

Reasons for depositing works in Digital Conservancy at the University of Min-
nesota include,

“free, open access to university digital works, increased visibility of your
work through higher rankings in search engines, compliance and account-
ability for your publicly-funded research, long-term digital preservation
(no more broken links!), full text searching across your body of work, and
expert consultation on copyright, digital formats, and authors’ rights.”

6.1.2 Criteria for material to be included in institutional repository

All of the eight repositories require that deposited works be produced or sponsored by
faculty, researchers, staff, or students at the institution.

All require that submissions be digital and that the work be completed and ready
for distribution.
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All expect the works to be educational, artistic, or research-oriented.
The parent institutions require that they be given the right to preserve and distribute

the work via the repository.

6.1.3 Types of material which can be added to institutional repositories

All eight repositories accept articles, preprints, postprints, technical reports, working
papers, conference papers, web-based works, books, dissertations and theses, data sets,
computer programs, learning objects, models, and multimedia.

IDEALS (Illinois) also includes “other scholarship not usually submitted for peer-
reviewed publications,” journals published at the university, and annual reports, newslet-
ters, and other publications which reflect intellectual activity at the university.

Digital Conservancy (Minnesota) also accepts digital works from administrative
and academic units including departmental newsletters, administrative reports, compi-
lations of university data, meeting agendas and minutes.

Wisconsin’s MINDS@UW also accepts photographs, newsletters, proceedings and
presentations, software, promotional campaign/publicity, websites, learning support
materials, curricular design, grant project reports, podcasts, screencasts, flash anima-
tions, and video lectures, and student research.

6.1.4 Access restrictions

IDEALS (Illinois) allows access restrictions on an item or a collection of items to be
set to one of the following levels:

1. Restricted to university community members with special log-in;

2. Restricted to a specific group defined and maintained within IDEALS;

3. Closed Access (i.e., accessible to no one via the web) for a specific period of
time.

Access restrictions may be imposed at the collection or item level. The individual
depositor or IDEALS Community makes the decision whether to impose access re-
strictions.

Deep Blue (Michigan) restricts access to a relatively small number of documents,
and the vast majority of that restricted material is simply embargoed as per agreements
with publishers. The remainder is restricted to outside viewers, but fully available on
campus, per agreements with authors.

Digital Conservancy (Minnesota) does not restrict access or suppress items.
Rochester has restricted a small number of documents to only the university com-

munity; these restrictions are considered as temporary.

6.1.5 Use of institutional repository to preserve and access digital university
records

IDEALS (Illinois) accepts administrative records that directly reflect the intellectual
environment of the university. The University Archives is currently considering a sec-
ond DSpace installation for university records.
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Deep Blue (Michigan) archives university records when it is deemed desirable to
do so.

Digital Conservancy (Minnesota) adds university records when the types of records
works well in the environments that they have established, e.g., a DSpace instance for
documents and a web archives.

Use of repository for preserving university publications and photographs IDEALS
(Illinois) accepts university publications and photographs if they directly reflect the
intellectual environment of the university.

Although Deep Blue contains some of this material, Michigan does not yet have a
policy for this type of material.

Digital Conservancy (Minnesota) includes university publications; photographs are
now in a separate system.

6.1.6 Use of repository for storing archival versions of images created as part of
digital library initiatives

IDEALS (Illinois) does not generally archive images, but they are archiving access
copies from some digital library projects, e.g., PDFs and TEI encoded XML versions
of some older university research and conference publications research.

Deep Blue (Michigan) includes some archival images due to a lack of policy on
where this material should be placed.

6.2 Review of existing repositories

In addition to the formal review of eight repositories reported above in
�
6.1, members

of the task force looked at numerous institutional repositories. This informal examina-
tion of repositories revealed both strengths and weaknesses of operational repositories,
and, as one member of the task force concluded, these repositories provide some learn-
ing lessons about what to do and what not to do. We concluded that no existing reposi-
tory provides both a comprehensive introduction to the university and all teaching and
research, and that if we were to construct a comprehensive repository our effort could
be pioneering.

We looked at repositories at the University of Maryland, the University of Califor-
nia system, MIT, Cornell, and others. Most have similar interfaces, but few had much
content. Some repositories are restricted to a specific area, e.g., a machine learning
repository [27], and would be for a limited audience.

Below are the Task Force reactions to several comprehensive repositories.

eScholarship Repository (University of California system) [28] Seems like a good
collection that is housed in one place. It is possible to find full postprint articles
of published work done in various centers and departments. The postprints ap-
pear to have a universal format. It also seems that all the departments are not
present in the repository, e.g., Physics. There was no direct link with teaching
materials. On 8/7/07 it was found that some departments have subsites, but not
all have been populated. It was noted that the UC San Diego Linguistics de-
partment has put some papers there, and the department’s website has linked

16



to eSholarship. This is a positive statement about the perceived usefulness of
eScholarship by academic departments.

University of Idaho [29] This is a large repository designed for the researcher and
allows one to browse available materials in any library anywhere in the world
(e.g. we looked over whatever was available at the libraries at the University of
Botswana and at an Armenian Institution). The repository maintains working
links and hence provides a powerful launch pad to reach any library anywhere
with an electronic presence. Nothing is archived in-house.

University of Southampton [30] This University of Southampton research repository
seems designed primarily for internal use within the university. It is largely an
e-print archive and is not easy to navigate. We found that one must use word
searches to use this repository effectively, which means one should have a good
sense of what one is looking for. This repository is not conducive to browsing.

Caltech [31] We had mixed reactions to this repository which calls itself an open dig-
ital archive. In appearance and content it differs from most repositories. A single
region for individual faculty submissions does not include an approach by dis-
cipline. The inclusion of papers from conferences held at Caltech and Caltech
technical reports were considered attractive features.

Kobe University [32] We found the Kobe University repository to be impressive. This
is a research repository and just about any paper published with Kobe byline can
be accessed. The site is easily navigable and comprehensive. There are links
to the journals in which articles appeared. Since this practice raises copyright
issue, it is conceivable (may not always be practical) to have the preprint pdf (as
done in Los Alamos archives [33]) instead of the published paper with a note on
where the paper was published.

Merlot [34] This is probably the world’s largest “digital library;” it also has an identity
as a repository [35]). It seems that the boundary between what is a digital library
and what is an e-repository is undefined. Here, for every subject, collections of
peer reviewed learning materials including e-books etc. are maintained. Merlot
is managed by a well trained office of CalState Long Beach. Nothing is stored on
site; materials are housed by individual authors as they deem appropriate. Links
to peer reviewed versions are maintained by Merlot and continuously updated.
Very few sites mentioned in this digital library/repository are unreachable. When
we looked at Merlot it contained 49,000 items.

Edinburgh Research Archive [36] This archive focuses on e-theses and e-prints. It
is easy to use and items do pop up at the top of Google searches. All types
of content are housed together with a range of restrictions on a particular item,
(restricted for certain lengths/to particular users), licenses: deposit license, use
license, restrictions policy. It began as a survey of research material (post-prints,
pre-prints, e-theses, book chapters, conference papers, working papers) held on
departmental and personal web pages in the University of Edinburgh domain.
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A lack of consistency was found in terms of treatment of copyright/intellectual
property issues.

University of Utah [2] Utah has an interesting IR that covers both scholarly and gen-
eral archival information, which seems to suit the needs of everyone in the uni-
versity community. The interface has a simple layout that quickly shows the type
of information the IR contains. It allows users to access and search each of the
3 categories of information directly without the need to dig through successive
levels of links.

6.3 Report on a National Conference on Institutional Repositories

On 3 December 2007, one of the Task Force members attended the conference, Getting
the Most Out of Your Institutional Repository: Gathering Content and Building Use,
sponsored by the National Information Standards Organization (NISO).

The presentations3 given at the conference were:

1. “Institutional Repositories,” Greg Zick, Vice President, Digital Collection Ser-
vices, OCLC.

2. “The Third Wave of Library’s Information Stewardship: Managing local, Dig-
ital Material,” Peter Murray, Assistant Director for New Service Development,
OhioLINK.

3. “The Future of DSpace, Making it Personal,” John Erikson, Principal Scientist,
Media and Information Systems Group, HP Labs.

4. “Wanted: The Right Content and the Right Content Rights,” Trisha Davis, As-
sociate Professor, Rights Management Coordinator, and Head, Serials and E-
Resources Department,Ohio State University Libraries.

5. “OAI Object Re-Use & Exchange (ORE),” Herbert Von de Sempel, Team Leader,
Digital Library Research, Research Library of the Los Alamos National Labora-
tory

6. “What You’re Up Against,” Dorothea Salo, Digital Repository Librarian Univer-
sity of Wisconsin at Madison

The presentations were clearly divided into two camps. Presentations by devel-
opers, vendors and a high level administrator were exceptionally positive about the
current status and future of Institutional Repositories.

Presentations by the two librarians directly managing Institutional Repositories
were much more realistic in the first case and very, very negative in the second case.

Greg Zick, of OCLC, started off by comparing two recent surveys of Institutional
Repositories:

� SPEC Kit 292 Institutional Repositories [73]
3For links to most of the papers presented at this conference, see [72].
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� Census of Institutional Repositories in the United States MIRACLE Project Re-
search Findings [74]

both with fairly negative findings. The former showed IR startup costs averaging
$182K and running $113K per year after startup. The average IR contains fewer than
4000 items, so the cost per item is very high. 41% of IRs do no content review, and
are subject to major copyright violations. Zick offered OCLC-hosted ContentDM as a
solution to all Institutional Repository problems. Libraries would catalog digital items
directly into a ContentDM server hosted by OCLC to supposedly avoid the high IR
startup costs. OCLC promises to full-text index every PDF page so it can be retrieved
in a result set from a search.

Peter Murray described OhioLink’s strategy of finding broader applications of repos-
itories, beyond institutional use. He cited many reasons why faculty will never use
Institutional Repositories, primarily because faculty identify with their specific field
and their professional organizations much more than with their employing institution.
To faculty, the IR is a useless burden. Murray suggested using IRs for online exhibi-
tions, community repositories, electronic journals, learning environment infrastructure
and perhaps learner infrastructure. He also suggested repositories for keeping research
datasets and using cataloging metadata standards beyond MARC and Dublin Core. He
described a nebulous “fourth wave” of IR usage for holding “unfinished” and changing
digital objects beyond the final, fixed items typically stored today.

John Erickson alluded to HP’s takeover of the maintenance of DSpace from MIT.
Apparently MIT has been way behind in fixing the code and user sites have become
very frustrated with persistent bugs and non-implementation of basic functionality.
Erikson gave an overview of what HP might contribute to DSpace and concentrated
on “Social” computer networking as a model. He sees this as the most likely solution
for the lukewarm use of repositories. He suggested someone should develop facebook
applications for IR as an example.

Trisha Davis from Ohio State gave the most practical presentation about copyright
with regard to IRs. She said many people do not realize that putting something in an
IR is “publishing”. You have to have rights to publish and apparently most faculty do
not even realize they sign away their rights when offering publications to journals. She
employs a legal aide for investigating copyright individually on an item-by item basis.
Many faculty think that they have a right to re-publish their own work and are shocked
to find they cannot. Much of her work is educational and copyright consciousness-
raising. Once faculty discover the IR, they often see the preservation benefits and want
to put all of their work into the IR. Unfortunately, it takes work to get the copyright
clearance and it often is impossible. She suggests promoting the Creative Commons
license for the future to keep publishing options open to IRs.

Von Sempel spoke about the grant-funded project for OAI Object Re-Use & Ex-
change (ORE). This is a set of proposed standards for maintaining semantic relation-
ships between related digital objects on the open web. As an example, if a repository
contains a document in multiple formats, such as html, pdf and postscript, they can all
be looked at as one complex digital object. ORE will make it possible to indicate the
relationship as a complex object. In the process of explaining this he pointed out that
it is ridiculous for IRs to have elaborate “user interfaces” forming little silos over their

19



tiny collections. He pointed out that discovery will almost always be through more
prominent indexing engines like Google.

Dorothea Salo from the Digital Library at U. of Wisconsin, Madison, gave quite a
rant against the current state of IRs. You can get a sample of her on her blog, Caveat
Lector: [75].

She went on at length about how IR’s are based on the ideology of “Build it and
they will come.” She says her experience (and that reported by other IR’s) proves the
ideology completely false. Her experience is that DSpace is buggy, unsupported and
lacking critical functionality. Faculty have no reason to use IR’s and will publish in
prestigious journals and professional society websites because it is advantageous for
tenure and reputation. The administrative cost of copyright clearance and repository
administration is high and libraries will not put up the funds. She stated that, “We like
repositories because they are a good idea for us, but we are not designing a system for
the users.”

6.4 What existing repositories would serve as “best practices” mod-
els for a UB system?

Particularly good examples of IRs are:

� University of Michigan’s Deep Blue [76]

� University of Illinois, Urbana-Champaign’s IDEALS [49]

� University of California [28]

� Kobe University [32]: Just about any paper published with Kobe byline can be
accessed. The site is easily navigable and comprehensive. However, access to
actual journals are given and this could violate existing copyright laws for most
journals.

7 Who will be expected to use a UB repository?

7.1 Contributors

Authorized contributors to IRs are typically members of the institution’s learning com-
munity: faculty, librarians, research scientists, archivists, and graduate and undergrad-
uate students. Staff who facilitate the research and teaching missions of the institution
(e.g., press, news service, academic support staff, central computer staff) are less likely
to be authorized to contribute. (p. 3 Census... [77])

A priori, we can expect that contributors to an IR will include: faculty; librarians;
research scientists and centers; archivists; graduate and undergraduate students; news
bureau; external affairs; creative services; athletics; campus security; clinicians and
other service providers; galleries and museums; Research Foundation; UB Foundation;
development officers; alumni; administrators or their staff, who generate institutional
studies or other data that should be archived and/or made available, either solely within
UB or to the world.

20



In addition to individuals and university administrative offices, contributors could
also include departments. University departments have access to longstanding infor-
mation (department/school history, alumni newsletters, etc) that typically is not acces-
sible. Much of it probably is not in the university archives. One question is whether
this information is more appropriate for the department web page rather than the IR.
However, the collection could include large amounts of images that would be more
appropriate for the IR.

Some university programs don’t have their own web sites and might benefit from a
place to display/store information on past presentations.

For individual contributors, the issue of identity has important implications for how
the IR is valued and used. Individuals (faculty, staff, students) may be less motivated
to use/update the IR because they may see it as institutional rather than a place that
promotes their unique characteristics. Thus, individuals may be much more likely to
keep their information on personal web pages that they can customize to their own
personal styles. The current popularity of sites like MySpace and Facebook indicate
the value placed on how personal information is accessed. Educational institutions are
beginning to explore how similar sites might be used for educational purposes.

7.1.1 Survey Results

224 faculty (tenure/tenure track and other), research scientists, and postdoctoral re-
searchers responded to our survey. Of these 93% were faculty. The largest subgroups
of respondents in this group were from CAS (30%), Medicine and Biomedical Sci-
ences (20%), and SEAS (13%). Of the 224, 59% said that they believed that they
would contribute to an IR at UB; 41% were not sure.

219 administrators, staff, and librarians responded to our survey. Of these 79%
were staff. The largest subgroups of respondents in this group were from CAS (10%),
Medicine and Biomedical Sciences (10%), and Office of the VP for Student Affairs
(9%). Of the 219, 29% said that they believed that they would contribute to an IR at
UB; 71% were not sure.

22 graduate students, undergraduate students, and “others” responded to our sur-
vey, even though we did not directly email to student email lists. Of these 68% were
graduate students. The largest subgroups of respondents in this group were from CAS
(22%) and Medicine and Biomedical Sciences (22%). Of the 22, 45% said that they
believed that they would contribute to an IR at UB; 55% were not sure.

Within the UB community, the group most likely to contribute to an Institutional
Repository without further encouragement is faculty and researchers.

7.2 Users

For the IR to fulfill its role of increasing UB’s intellectual visibility on the world-wide
web, the primary users should be faculty, researchers, librarians, students and staff
of non-UB institutions, such people who might be motivated to come to UB, and the
general public.

We asked those survey respondents who indicated that they believed that they
would contribute to an IR at UB “What groups do you hope would use an IR at
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UB?” The top responses of the faculty and researchers group were: UB faculty and
researchers (96%)4; non-UB faculty and researchers (86%); current students (86%);
and librarians (84%). The only group receiving less than 50% on this question was UB
staff. The top responses of the administrators, staff, and librarians were: UB faculty
and researchers (100%); librarians (95%); current students (94%); and non-UB faculty
and researchers (92%). This group of respondents gave more than 50% to all groups of
potential users.

Survey respondents who expected to contribute to a UB IR would target the IR to all
of the following groups of potential users: UB faculty and researchers; non-UB faculty
and researchers; current students; librarians; UB news organizations; future students;
alumni; other news organizations; the UB administration; the general public; business
contacts; and UB staff.

8 What should be included in a UB repository?

8.1 What categories of documents should be included?

In Section 4 “Purpose of a UB Institutional Repository,” we recommended that the
purpose of a UB institutional repository mirror the vision of a repository included in
the charge from the provost: to expand the “information readily available to the UB
community and to increase UB’s institutional visibility on the web....” To realize that
vision the repository should include “materials such as our faculty members’ preprints
and postprints, our student’ dissertations and theses, and locally created digital learning
objects, case studies, and data sets.” 5

In Section 4 we also recommended that a UB institutional repository have two
purposes: preserve and provide access to the digital scholarship and intellectual output
of UB faculty, staff, and students; and also serve as the place where internal documents
and records are stored, accessed, and preserved.

In support of preserving and providing access to digital scholarship and intellectual
output the following categories of documents should be included. Each category is
followed by three numbers, the percent of the faculty and researchers who responded
to our survey and said that they would contribute to a UBIR that said that they would:
certainly or possibly contribute this category of documents; didn’t know whether they
would contribute this category of documents; were unlikely to or that there was no
chance that they would contribute this category of documents. The categories are listed
in the order of the first number.

� Post-prints of journal articles: 81%, 5%, 14%

� Post-prints of conference abstracts and articles: 78%, 7%, 15%

� Post-prints of monographs and book chapters: 74%, 7%, 20%

� Course syllabi: 73%, 8%, 19%
4The percents in this section indicate, for each group of potential users, what percent of the respondents

hoped that they would possibly or certainly use the IR
5From the Charge.
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� Theses and dissertations: 65%, 12%, 24%

� Photos, graphs, figures for teaching or research purposes: 62%, 15%, 24%

� Course handouts and reading lists: 62%, 10%, 28%

� Pre-prints of accepted journal articles: 61%, 7%, 31%

� Pre-prints of accepted conference abstracts and articles: 59%, 8%, 33%

� Other non-peer reviewed work: 58%, 11%, 30%

� Pre-prints of monographs and book chapters: 54%, 10%, 36%

� Course lecture notes: 54%, 10%, 37%

� Course assignments, homework problems, etc.: 49%, 13%, 38%

� Non-peer reviewed technical reports: 48%, 21%, 31%

� Data sets for others to use in research: 44%, 14%, 42%

� Non-peer reviewed work, reviewed when submitted to IR: 43%, 25%, 32%

� Audio, video animated graphics: 43%, 19%, 38%

� Portfolios of student work: 41%, 21%, 39%

� Summaries of data: 41%, 15%, 44%

� Software developed for research: 39%, 14%, 46%

� Software developed for courses: 38%, 18%, 44%

� Exams: 27%, 13%, 61%

The following criteria should be applied to these types of content.

� Work is produced or sponsored by UB faculty, staff, students, or research units
affiliated with UB.

� Work must be educational, artistic, or research oriented.

� Work reflects the intellectual environment of UB.

� Work must be digital.

� Work must be ready for distribution.

� Author/owner must be willing and able to grant UB the non-exclusive right to
preserve and distribute the work via the institutional repository.

In support of serving as the place where internal documents and records are stored,
accessed, and preserved, the following categories of documents should be included.
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� University publications (e.g., The Reporter and impact, the annual report of the
Office of the Vice President for Research)

� Directories (e.g., the faculty and staff directories)

� Electronic newsletters produced by academic departments and administrative of-
fices

� Photographs

� Audio and video recordings of university events

� University records (e.g., documents created by academic and administrative of-
fices)

� Websites

Unlike content representing digital scholarship and intellectual output, it may be
necessary to impose access restrictions for some content.

8.2 Concerns

We need to be clear about the role we expect this system to play in the whole open
publishing debate. If the goal of implementing these systems is (at least in part) a way
to reduce the control/costs of journals by providing material for free online, then we
think this needs to be made clear to the users (this issue may not have the attention
among the faculty that it seems to among other communities, nor may all faculty have
the energy to take up this issue on an article by article basis as it seems has been rec-
ommended in some cases). Above all, in the absence of an immediate, tangible benefit
to contributors, the process of depositing documents, controlling their removal (which
seems to vary from site to site) and obtaining permissions needs to be transparent and
user focused. The DSpace web site, for example, says, “ To add content to DSpace, you
must have the copyright to the material, or have permission to submit work for which
you do not have copyright. You should be willing and able to grant the university li-
brary the right to preserve and distribute the work in DSpace. Many publishers offer a
‘self-archiving’ clause in publication contracts, which allows you to archive a copy of
your work. If your publisher doesn’t offer such a clause, you can negotiate to include
one. Each university sets its own licensing requirements for DSpace.” [79] We found
one agreement from UCLA where depositers agreed to indemnify UCLA against any
legal action if the depositer didn’t have the appropriate copyright permissions. This
seems like a scary thought for most non-legally trained users.

These systems can be used to support online journals, with peer review processes,
etc. However in the end, there are administrative functions that will need to be sup-
ported (e.g., purchasing and maintaining online submissions & review; keeping track
of copyright issues for reprinted figures, etc.): how will this be done? At UCLA, it ap-
peared that a lot of control over editorial content was kept within the UC system (e.g.,
editors, possibly reviewers) — it seems that when close colleagues have that much con-
trol over your ability to publish there are many potential conflicts of interest; as well as
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the potential for a much more “closed” sense of a research community. Might it be a
conflict of interest to serve on journal editorial boards (or as an editor) and then make
recommendations for systems that are potentially in competition?

8.3 What format should be used?

The format for documents stored in the repository should be a widely-readable out-
put format such as the Adobe Portable Document Format (PDF), Rich Text Format
(RTF), or HyperText Markup Language (HTML) for text, and Graphics Interchange
Format (GIF) for pictures. As technology changes, it will be important to convert the
documents to whatever is current.

It is important that the repository be browsable via multiple different categories,
such as academic area, author, topic, and kind of document. It should also be search-
able. No matter what process is used to access a document, the document, itself, should
be stored only once. The ease of finding documents is a major difference among the
non-UB repositories we have examined. As the major repository of UB materials, there
should be a link to the repository from the UB home page.

It would be useful to register every document with the Digital Object Identifier
(DOI) System. “The DOI System is for identifying content objects in the digital envi-
ronment. DOI names ... are used to provide current information, including where they
(or information about them) can be found on the Internet. Information about a digital
object may change over time, including where to find it, but its DOI name will not
change. The DOI System provides a framework for persistent identification, manag-
ing intellectual content, managing metadata, linking customers with content suppliers,
facilitating electronic commerce, and enabling automated management of media ...
and has recently been accepted for standardisation within ISO ... Using DOI names
as identifiers makes managing intellectual property in a networked environment much
easier and more convenient, and allows the construction of automated services and
transactions.”[80]

9 What hardware and software would be needed to start
an implementation? What would the estimated five-
year build-out of the hardware and dedicated staffing
infrastructure cost?

9.1 Hardware and Software

We recommend that the UBIR be implemented using the DSpace digital archiving
system. This also requires the following software packages.

� Apache Tomcat: A servlet container that is used in the official Reference Imple-
mentation for the Java Servlet and JavaServer Pages technologies.
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� SRB, A product of the San Diego Supercomputer Center (SDSC) is a robust, so-
phisticated storage manager that offers essentially unlimited storage and straight-
forward means to backup the content on other local or remote storage resources.

A review of the DSpace documentation indicates that there are no specific server
requirements except UNIX. The application is written in Java. The system runs on
anything from a laptop to a $500K server, and there are a few general recommendations
for hardware architectures from the creators of this tool. For a research university, our
assumption is that DSpace will require a reasonably sized server and adequate memory
and disk storage to meet the needs of our contributors. We base our assumption on
the following examples of hardware configuration used by the various members of the
community. These example configuration are not necessarily endorsed by any one
particular ogrganization.

� HP Server rx2600, powered by dual 64-bit Intel Itanium 2 processors (900MHz),
2GB RAM, 26 GB internal disk storage. HP StorageWorks Modular SAN Array
1000 (msa1000) with a single high-performance controller. Options include a
second controller and, with the addition of two more drive enclosures, controls
up to 42 Ultra2, Ultra 3, or Ultra320 SCSI drives. Total capacity can be six
terabytes. Cost starts around $40K and goes up to around $1.8M.

� SunFire 280R Server, two 900MHz UltraSPARC? -III Cu processors, 8MB E-
cache, 2GB memory, two 36GB 10,000rpm HH internal FCAL disk drives,
DVD, 436-GB, or 12 x 26.4 Gbyte 10K RPM disks, Sun StorEdge? A1000
rackmountable w/ 1 HW RAID controller, 24MB std cache. Around $30K.

� Dell PowerEdge 2650 with dual Xeon processors (2.4GHz), 2GB RAM, 2x73GB
scsi disks. One 2.5TB Apple XServe. A DLT tape library to back up the DB/jsps
etc. Around $10K. [81]

Comments regarding running DSpace from the community of current users include,

� “We have run DSpace here for a year now on Solaris 8 (SPARC
E450) with no significant issues.

“Ironically, we’re about to migrate to an HP running RHEL, but that
was for performance reasons related to the hardware, and University
purchasing policy. Between you and me, I’ve had more issues with
RedHat than I had with Solaris. So if you have a SPARC box, I’d
suggest running Solaris instead of Linux.
“Just about every piece of software I needed was available as a pack-
age, so installation was quite easy.” [82]

� “We run a relatively large instance of DSpace and we allocate 512MB
to Tomcat, about 100MB to Postgres, and 256MB for daily indexing
runs (via the dsrun script).
“In earlier versions of DSpace the indexing routine needed to be
patched to work around a poor implementation that caused memory
allocation to be linear with repository size. Without that, we were
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running out of memory during indexing. I believe that patch is now
part of the base.

“We run comfortably inside 2G of physical memory. I may have
considered that a memory hog 5 years ago, but today I consider it
light.” [83]

� “Your hardware requirements will depend on your anticipated num-
ber of items, size of content (in Gb), number of concurrent users and
so forth. DSpace can run on a laptop or on a multi-server cluster.”
[84]

� “The caveats you might want to be aware of and research with Red-
hat (and I’m not sure this is still an issue) is that the default JVM
on readhat is based on GNU’s GCJ native compiler and you might
encounter

“Inconsistencies in some of the libraries that DSpace provides and
the GCJ native counterparts. Which would defeat the purpose of
using a major distro like Redhat EL4 because you couldn’t use their
default

“Installation of Java/Tomcat/Ant to deploy DSpace on...One thing
I would recommend with RHEL4 is that when you create the file
system that will hold your asset store, make sure you give it enough
inodes. DSpace asset stores use a lot of inodes because of how they
are structured. I gave our asset stores between one and ten million
inodes.

“And it seems one could do worse than to replace the heterogeneous
Apache/Tomcat/Something Else combination with the just the Sun
Java System Web Server 7.0...

“I’ve looked around RedHat EL and couldn’t find a properly support-
edApache/Java/Tomat stack from RedHat.” [85]

� “We recommend that DSpace be designed to scale to at least 10 mil-
lion items. We recommend that it not impose limits on the size of
content files. (The protocols and third-party software used by default
DSpace might impose some limits of their own.) We recommend
that ingest should be fast, and that it should take no more than 1 sec-
ond of overhead (not including transfer time) to import an item in
a 10-million item repository. (Concurrency: 10 concurrent updating
users, 100 concurrent reading users.)” [86]

� “A dual zeon system with 8Gb may be good enough [for a DSpace
installation with an initial requirement for about 40,000 documents],
however I wonder at what point such a machine would struggle, and
wherethe bottlenecks might be. I expect CPU usage would be high,
particularly when search engine and harvesting activities are hap-
pening. I have also heard rumours of memory leaks, which could be
addressed by additional memory.

27



“8GB should be pretty ample. If you start hitting memory leaks then
extra memory is just going to buy you a little extra time before you
need to restart Tomcat.”[87]

� “The indexer ran for just over 5 hours (approx 3.5 for browse index,
1.5 for earch index), didn’t check memory usage but when run pre-
viously we had to increase the Java command line option to 512MB
for Java to avoid OutOfMemory exceptions, so somewhere upwards
of 256MB. I have had a play around with trying to get the garbage
collector to clean up but it’s not reliable and doesn’t appear to make
much difference.”

� “We have just over 40,000 items currently loaded, so I expect we
will run into problems once we really start to grow, possibly need-
ing to break down the indexer (and any upgrade processes across all
items and bitstreams) into separate programs, up the memory (we
only have 1GB at the moment) or in the future reorganize parts of
the software.” [88]

� The University of Auckland uses Solaris 10 on a Sun Fire E25K
server.

� The University of Canterbury uses Solaris 10 on a Sun Fire 440. [83]

From the above sampling of hardware related notes, DSpace appears to be fairly
hardware agnostic. It does appear that Enterprise Red Hat Linux could prove slightly
problematic, as the provided OS “Stack” does not include the correct pieces of java
for DSpace to run correctly “out of the box.” Customizations could be made, or other
supported Linux distributions could be used.

Memory appears to be the only system hardware that needs to be in ample sup-
ply. The memory leaks and the footprint by Java and Tomcat could easily be the only
foreseeable shortfall in the DSpace service deployment.

Based on the above, one possible choice for the DSpace servers could be:
� Sun Fire T2000 [90]

� UltraSPARC T1 processor eight processing cores with four threads per core.

� 32 simultaneous processing threads, drawing about as much power as a light
bulb, give you the best performance per watt of any processor available.

� Up to 64 GB of memory.

� Sun Advanced Lights Out Manager (ALOM).

� Solaris 10 Operating System.

� Redundant, hot-swappable power supplies and fans.

The DSpace servers from an application level perspective are java based web servers.
The T2000 meets all the requirements for a farm environment of DSpace front ends.

Maxing out the available memory for the systems is also recommended.
See Table 1 for a summary of the budgetary requirements.
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Table 1: UBIRTF Implementation Budgetary Requirements,
Start up and Ongoinga 08/09 09/10 10/11 11/12 12/13 Total
Hardwareb $32,182 $35,000 $67,182
Softwarec $500 $500 $500 $1,500
Storage & Backup:

Documentsd $7,500 $1,500 $1,800 $2,160 $2,592 $15,552
Digital Mediae $76,800 $15,360 $18,432 $22,118 $26,542 $159,252

Data Sets & Otherf $15,360 $3,072 $3,686 $4,424 $5,308 $31,850
Total Hardware & Software $132,342 $19,932 $24,418 $28,702 $69,942 $275,336
Staff

System setupg $7,500 $7,500
Testingh $5,000 $5,000

Piloti $20,000 $20,000
Policy & Governancej $30,000 $30,000
Staff Ongoing

Technology (backend)
supportk $30,000 $30,000 $30,000 $30,000 $30,000 $150,000

Governance & customer
supportl $180,000 $180,000 $180,000 $180,000 $720,000

Copyright Manager $75,000 $75,000 $75,000 $75,000 $75,000 $375,000
Total Staff $167,500 $285,000 $285,000 $285,000 $285,000 $1,307,500
Grand Total $299,842 $304,932 $309,418 $313,702 $354,942 $1,582,837

aStartup (08/09); Ongoing (09–13)
b2 blades for redundant production environment and 1 blade for development environment.
cDigital certificates for secure web sites.
d500 gb initial plus 20% growth rate in subsequent years.
e5 TB initial plus 30% growth rate in subsequent years.
f1 TB initial plus 20% growth rate in subsequent years.
g80–150 hours of sys admin time.
h50–100 hours of sys admin and libraries time.
i400 hours of support time.
j600 hours of policy and process setup.
k0.5 FTE
l3 FTE
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9.2 Staff

Table 1 lists the total staff requirements of this project. For the initial setup and pi-
lot we anticipate the roles of content provider, governance and compliance oversight
personnel and system setup personnel from the pilot unit, libraries and CIT.

Ongoing staffing costs will include roles for technical system administration, cus-
tomer support and governance. We anticipate these roles to be filled by incumbents
from CIT and University Libraries. It is estimated that an addition of 3 FTE’s would
be required for the governance and customer support aspects of this service. Ongoing
technical system administration of 0.5 FTE will come from leveraging existing system
support services provided by CIT.

As discussed in
�
14, it will be important to have a copyright advisor on the staff.

This could either be done by having an actual copyright lawyer on staff, or, as is done
in STOR (The UB Office of Science, Technology Transfer and Economic Outreach),
having a non-lawyer on staff to handle the managerial details, along with an outside
lawyer on call. About $75,000 for salary per year should be budgeted for a full-time
copyright manager.

10 What Procedures Should be Used for Filing into the
Repository?

The Office of Institutional Analysis has already begun installing and testing a web-
based form for entering information needed for faculty annual reports (henceforth
called the “Annual Report Web Form (ARWF)”). The form will be preloaded with
information the University already has, such as teaching assignments and grant activ-
ity. Each faculty member will enter information the University does not already have,
such as publications. It is reasonable to use this same form to upload document files
and metadata information,6 which would then go to the IR, where it could be further
processed, for example for checking of or obtaining appropriate copyright or copyright
permissions. A check-box in the ARWF could be used to indicate that the work was
funded in whole or in part by NIH so that the document could be deposited into the
National Library of Medicine’s PubMed Central (PMC).

The section where faculty members upload documents for deposit into the IR would
have to indicate that by doing so, the contributor is granting UB the right to retain,
reproduce, and deposit the contributed work, and is confirming that the contributor is
the creator of the material being submitted. The IR copyright manager would make
sure that, if the contributor no longer holds the copyright, an appropriate agreement is
made with the copyright holder.

It should be noted that the ARWF is available throughout the year, not just when
annual reports are due, so it can be used as soon as a document is ready to be submitted.

We recommend that we follow DSpace’s structure of academic communities within
the UBIR which would provide means of accessing documents in the UBIR beyond

6It should be noted that the ARWF is a commercial product of Digital Measures, so our ability to cus-
tomize the system might be limited. On the other hand, since many universities are instituting Institutional
Repositories, Digital Measures might well want to incorporate these enhancements into their system.
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keyword, author, and title. One of the elements preloaded in Annual Report Web Form
(ARWF) would be the faculty member’s academic community affiliation. Among the
metadata entered by the contributor would be creator, title, and sufficient keywords so
that the document might be indexed appropriately and found by various search engines.
The keywords would include what DSpace IRs call the “community” of interest. Even-
tually, software will be developed to extract such keywords automatically. There might
be a similar facility installed into UBlearns to deposit instructional materials into the
IR, or there might be a three-way connection among UBlearns, the ARWF, and the IR.

A version of the relevant part of the ARWF might be used for non-faculty re-
searchers, students, and UB staff to deposit materials into the IR.

UB theses and dissertations would be deposited into the UBIR by staff in the Grad-
uate School. The format of these documents and the student-provided metadata would
be the same as what is submitted to ProQuest/UMI. The University Libraries would
provide full MARC catalog data for each thesis or dissertation for use in the repository
and for inclusion in the online catalog.

We are recommending a separate series of communities for other UB digital as-
sets. The task force thinks that in order to maximize use of the repository as the means
of storing, accessing, and preserving this digital content, decentralizing the filing and
managing of content is essential. Creators of UB publications, audio, video, and pho-
tographs would deposit material directly into the appropriate community and provide a
minimal level of metadata; as appropriate, the University Libraries would enhance the
metadata.

Records, documents, and electronic newsletters produced by administrative offices,
academic departments, and other areas would be added to a series of communities es-
tablished and administered by the University Archives and reflecting the current struc-
ture for paper records. Restricted access at the community or item level, could be
imposed for records and documents as needed.

Some documents will be embargoed — subject to limited access for a specified
period of time, either because of copyright agreements, or because of the sensitivity of
the material (for example, for student records). Specifying the period of limited access
should be done by the copyright manager or other IR staff, and should be automated to
the extent possible.

11 What pilot projects could be initiated to test the vi-
ability of the projected model?

11.1 Pilot Projects

As part of our survey, we asked for volunteers to take part in a pilot project. We re-
ceived positive responses from 16 people, representing the following units: Classics;
Communicative Disorders And Sciences; Computer Science and Engineering; Mathe-
matics; Mechanical And Aerospace Engineering; Romance Languages and Literature;
Theatre and Dance; Law School; School of Architecture and Planning; School of Engi-
neering & Applied Sciences; MCEER; Gender Institute; Academic Services; Creative
Services; Science And Engineering Library.
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We recommend that four of the academic areas represented by the 16 volunteers
be asked to participate in the pilot project for faculty submission to the repository.
Participating in the pilot project would be open to all faculty in the four academic
areas. We are also recommending these additional participants.

� MCEER would test submissions by a center or institute.

� The Graduate School would test submission of UB theses and dissertations in
parallel with submission to ProQuest/UMI. The University Libraries would par-
ticipate by providing metadata for the submissions.

� The University Archives would work with five academic areas or administrative
offices to test submission of electronic newsletters.

11.2 How will Success be Measured?

Each aspect of the pilot project would be evaluated separately. Participation by faculty
would be evaluated in terms of percentage of faculty in the academic area taking part
in the project, the number of submissions made, and the evaluation of the project by
participants.

The success of MCEER’s participation would be measured by number of submis-
sions, the types of documents submitted (MCEER publications and submissions by
researchers associated with the institute) and a determination by MCEER staff of the
ease of making submissions, the quality of the access provided, and the viability of the
repository as the means of archiving material produced by the institute.

The Graduate School’s participation would be evaluated in terms of ease of sub-
mission, the quality of the access provided, the viability of the repository as the means
of archiving UB theses and dissertation in parallel with ProQuest/UMI, and whether
the metadata can be the same as used in the Libraries’ catalog for UB theses and dis-
sertations in ProQuest/UMI.

The success of archiving electronic newsletters would be measured by the ease of
submission by the originating departments or offices and the quality of the access in
the repository.

12 What systems, programming, graphics design, cat-
aloging/metadata generation, instruction, and inter-
nal marketing/publicity work would be entailed in
implementing and maintaining an IR?

12.1 Systems/Programming, Design

The work involved in the systems category would include things like server setup,
software installation, security of the service, setup of authentication and authorization
mechanism and other basic infrastructure setup steps for establishing a new server/service
on the network. From a programming and design perspective work will be required
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to develop the look and feel of the IR as well as tools for uploading, cataloging and
archiving the content. Integration with a good search engine will also be part of the
development process.

12.2 Cataloging/Metadata Generation and Instruction

One of the goals of this repository is to increase visibility and access to the schol-
arly work produced by the faculty and students of UB. From the Charge, “[b]y pool-
ing institutional output, repositories invariably highlight the expanse of an institution’s
scholarly contributions and, thereby, increase institutional visibility This kind of posi-
tive enhanced visibility is appealing and completely consistent with our UB2020 goal
of becoming a premier research institution.” Institutional repositories built using Open
Access Initiative (OAI) compliant software and standards developed by the OAI com-
munity, such as the Dublin Core (DC) metadata schema, increase an institution’s vis-
ibility by allowing the metadata associated with the objects in the IR to be shared
or harvested by search engines and other OAI compliant directories, such as OAIster
(http://www.oaister.org/). The D-Space, open source platform chosen for the UB IR
is OAI compliant and uses the Dublin Core metadata scheme as its field structure for
developing the metadata that describes each of the objects added to the IR. The Dublin
Core metadata scheme contains 15 core elements or fields in the database structure,
and 15 additional optional elements [98]. These fields are by nature very general so
that DC can be adapted and used by many different systems and so that metadata can
be shared or harvested by search engines and other OAI compliant systems. While
implementations of DC may vary from one system to another, the core 15 elements
used in the metadata, are those most frequently used to describe an object (ie. title,
subject, author, etc.) but can also be customized or additional elements added to meet
the unique needs of the institution.

For the purposes of the UB IR, we will use the core 15 DC elements already en-
coded into the D-Space software. During the pilot project and initial development and
testing of the process for populating the IR, these fields will be evaluated for whether
or not they meet the metadata description needs of the objects added to the IR. The
OIRS may determine that the metadata scheme needs to be altered to meet the needs
of this specific IR and may deem it necessary to either add or take out fields used to
describe the objects in the IR.

It has not yet been determined who will be responsible for creating the metadata
associated with the objects. This may be done by either the faculty (or a staff member in
the faculty’s department) or by staff of OIRS. During the implementation and testing of
the IR by OIRS, one of the main tasks will be to develop the process for populating the
system with documents and metadata. OIRS will investigate the feasibility of having
faculty, staff, or an OIRS staff member upload and create metadata. OIRS will also
develop the protocol for copyright clearance as part of the uploading process. Further,
OIRS will develop documents that can be used to instruct faculty, or department staff,
in the upload and metadata creation process.
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12.3 Marketing/Publicity Work

It is assumed, but not yet verified by research, that one of the primary reasons that an
IR may not be successful is that faculty do not see the need for the IR, have no incentive
to contribute to the IR, or they do not choose to contribute to an IR.

One of the primary tasks of OIRS will be to educate faculty, students, and staff
about the advantages to the institution for implementing an IR to preserve and make
accessible the scholarly works of the institution. OIRS will work with UB’s Provost’s
Office (PR/marketing office) to develop information sessions and materials to encour-
age faculty to contribute to the IR. New faculty orientations could also be used to pro-
mote the uses and benefits of contributing to the IR. Further, the UB Faculty Senate or
a related ad hoc committee should investigate the issues of open access, deposition of
scholarly works in an IR and publication in open access journals and its impact on pro-
motion and tenure deliberations or other incentives/motivations for increasing faculty
support and contribution to the IR.

13 What governance, staffing, and budgeting models
are recommended for overseeing the necessary work?

It is our recommendation that a set of core services be defined for the IR and prioritized
in the category of basic IR services to be offered by UB. This would include all aspects
of content submission and access from the UB IR. The basic repository will be offered
to all in the UB community free of charge.

For specialized services like custom repository and reporting, we recommend a cost
sharing partnership model to be determined on a case by case need basis.

For ensuring the credibility of the content submission the governance model is of
key importance. It is our recommendation that the governance be established with
members of the libraries and with faculty representation in an advisory capacity. The
major responsibility of compliance and policies being handled by the UB Libraries.

Ongoing technical infrastructure support should be provided by the CIO area.
For complete details of the the staffing needs, please refer to

�
9.2 and Table 1 of

this report.
Since this is an UB wide initiative we request a starting seed fund for this initiative

per Table 1 (page 29) of this report.
It is our recommendation that subsequent ongoing expenses would be shared by the

contributing supporting units, including the libraries and the Provost’s office.
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14 How can UB collaborate with publishers and gov-
ernment agencies to work out details related to copy-
right, content preservation, and metadata harvest-
ing?

Copyright issues in the digital environment are very complex. Attempts to provide
open access to scholarly work within institutional repositories, digital libraries, and
digital archives are often thwarted by the issues associated with copyright such as:

1. faculty understanding of copyright assigned to their works;

2. publisher’s copyright agreements and provisions;

3. government agencies’ requirements to provide free, open access to scholarly
publications developed as a result of their funding;

4. budgetary, publisher, and university models for access to library electronic re-
sources;

5. lack of resources to support faculty with copyright clearance matters.

These are but a few issues uncovered by our research. Furthermore, while 43% of the
survey participants reported they would contribute to an IR at UB, our survey uncov-
ered faculty and staff concerns related to time, resources, and understanding of copy-
right agreements, especially those related to determining the work’s copyright agree-
ment provisions and depositing scholarly works within an IR. Relevant findings from
the survey illustrating these concerns were:

� Willingness to seek permission from publishers to deposit pre- or post-prints for
open access to any user

20.54% disagreed/strongly disagreed
54.06% agreed/strongly agreed

� Willingness to maintain documentation regarding permission from publishers to
deposit material

29.73% disagreed/strongly disagreed
45.41% agreed/strongly agreed

� Preferred to send links to work rather than find/send files when asked for copies

13.75% disagreed/strongly disagreed
56.62% agreed/strongly agreed

� Would want support obtaining copyright permission to deposit material in the IR

6.15% disagreed/strongly disagreed
71.59% agreed/strongly agreed
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� IR staff, rather than authors should provide assurances that any legal or copy-
right issues are met before material is made available

7.06% disagreed/strongly disagreed
70.11 agreed/strongly agreed

Other findings specific to concerns about copyright infringement, access to schol-
arly work, and ownership included:

� Concerned that people would adapt or use materials without proper attribution

19.13% disagreed/strongly disagreed
44.26% agreed/strongly agreed

� Wanted users of IR to agree to certain terms (material for teaching or personal
use only, credit for use, etc.)

4.92% disagreed/strongly disagreed
74.87% agreed/strongly agreed

� Would not want people outside of UB to view or download teaching materials
they created

45.36% disagreed/strongly disagreed
19.11% agreed/strongly agreed

� Would want control over who had access to view or download the materials they
deposited in an IR

32.61% disagreed/strongly disagreed
34.79% agreed/strongly agreed

� Would want to control the form in which their material was accessed (view only,
download, download with ability to except or edit)

15.56% disagreed/strongly disagreed
55.98% agreed/strongly agreed

� Thought users of the IR should be required to register prior to obtaining material

19.78% disagreed/strongly disagreed
55.49 agreed/strongly agreed

� Concerned about who would own the intellectual property rights associated with
material put in the IR

20.00% disagreed/strongly disagreed
50.81 agreed/strongly agreed

As copyright is a very complex issue, many universities and specifically those with
IR’s, have funded dedicated copyright lawyers associated with the IR who can resolve
copyright issues for the faculty who wish to deposit in the university’s IR. Other uni-
versities, such as Columbia University, have recently established a Copyright Advisory
Office to deal with copyright and IR issues or they have a dedicated unit that handles all
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IR related issues (copyright, intellectual property, technical infrastructure, etc.). Other
solutions to copyright issues being explored internationally include: 1) the use of Cre-
ative Commons licensing; 2) collaborations with publishers to provide open content
agreements; and 3) encouraging faculty to publish in open access journals that allow
depositing of the work in an IR.

1. Several of the IR’s the task force reviewed have copyright policies that provide
for the use of Creative Commons licensing (see [91]) as a means to allow access
to the scholarly works deposited in the IR. Creative Commons licensing was de-
veloped by Lawrence Lessig, a Stanford law professor, in 2001 as a means to
“empower creators of intellectual property by giving them more control over
their work while also increasing the communal technical resources that con-
tribute to innovation and growth.” (cited from [92]). There are nine Creative
Commons licenses that can be used and that are being used in IR’s as well as
other digital and analog works. See [93] for description of the nine licensing op-
tions or combinations thereof, as well as a very important FAQ and list of issues
to consider before assigning a Creative Commons license. Many IR’s use Cre-
ative Commons licensing as a way to protect the rights of their contributors but
to allow less restrictive access to scholarly works within the IR. The issue, how-
ever, is that contributors have to “click on” an agreement during the submission
process and: 1) state that they have the rights to deposit their work free from
copyright; and 2) they have to choose the type of Creative Commons license
they wish to employ. The IR can determine which Creative Commons licensing
to employ ahead of time, thereby taking this task from faculty or staff, but issue
#1 remains: the contributor has to know what the provisions of their copyright
agreement with the publisher allow and must comply with its provisions.

2. Collaborations with publishers to provide open content agreements is uneven at
this time. Two very useful resources contributors could consult to determine if
their publisher allows depositing within an IR include: A) the Sherpa/RoMEO
project and its database (available at: [94]) of publisher copyright policies and
self archiving. This searchable online database provides summaries of permis-
sions that are normally given as part of each publisher’s copyright transfer agree-
ments. Contributors can search this database to determine if the publisher of
their work allows deposit in a repository, however, they would still need to con-
sult their individual copyright agreement to determine what was in force at the
time it was signed. B) OAKlist (available at: [95]) is a new database of infor-
mation about publishing agreements and publishers’ open access (OA) policies
developed by the Open Access to Knowledge Law Project at the Queensland
University of Technology. From the announcement: “OAKList is designed to
enhance open access to knowledge and research innovation by making it possi-
ble to easily determine whether researchers are permitted by publishers to dis-
tribute academic publications via the internet... A key part of government policy
across the world is to ensure that publicly funded research is available to the
broadest possible audience in order to stimulate research innovation.” OAKList
was developed by contacting 107 academic publishers in Australia, Canada, the

37



United Kingdom and United States. Both of these sources will be very useful for
contributors/developers of IR’s, however, they do not negate the work that must
be done to determine if the contributor’s copyright agreement will allow them to
deposit in the IR.

3. Encouraging faculty to publish in open access journals is another way to deal
with restrictive copyright policies of publishers, thereby also making it easier
for faculty to contribute to IRs. One goal of SPARC, the Scholarly Publishing
and Academic Resources Coalition, is to do just this. SPARC is “an interna-
tional alliance of academic and research libraries working to correct imbalances
in the scholarly publishing system. Developed by the Association of Research
Libraries, SPARC has become a catalyst for change. Its pragmatic focus is to
stimulate the emergence of new scholarly communication models that expand the
dissemination of scholarly research and reduce financial pressures on libraries.
Action by SPARC in collaboration with stakeholders - including authors, pub-
lishers, and libraries - builds on the unprecedented opportunities created by the
networked digital environment to advance the conduct of scholarship.” (taken
from the SPARC webpage available at: [96]. Leading academic organizations
such as: 1) the Association of American Universities (AAU), 2) the Association
of American University Presses (AAUP), 3) Association of College & Research
Libraries, 4) Association of Universities and Colleges of Canada, 5) Australian
Vice-Chancellors Committee, 6) Canadian Association of Research Libraries, 7)
Joint Information Systems Committee, U.K., 8) National Association of State
Universities and Land Grant Colleges, and 9) Standing Conference of National
and University Libraries have endorsed SPARC.

Recent Congressional decisions support the open access initiatives of scholarly
communities, though they can also complicate the issue of access and IR policies as
well. For example, a recent Congressional decision requires that publications result-
ing from NIH-funded projects must be deposited in the National Library of Medicine’s
PubMed Central (“PMC”) archive, for world-wide full-text accessibility, no later than
12 months after publication. (See “Complying with the NIH Public Access Policy -
Copyright Considerations and Options” [97].) This Congressional decision supports
open access initiatives, but publishers still intend to refute this decision. How this de-
cision will extend to other government funded projects and agreements with publishers
is yet untested. It is also important to note that this requirement, and other agreements
with publishers, makes it necessary for authors of said publications to know which
“hoops to jump through” when depositing their work in an IR. Policies developed for
the IR will need to address the changing nature of publication, open access initiatives,
and copyright/intellectual property concerns of contributors.
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C.2 Group 2: Staff, Administrators, Librarians
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C.3 Group 3: Students and Others
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D Tabular, Ordered, Survey Results

D.1 Group 1: Faculty and Researchers
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D.2 Group 2: Staff, Administrators, Librarians
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D.3 Group 3: Students and Others
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