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The changing role of libraries

* New roles related to information collection
— “Non-traditional” materials
« CDs, DVDs, VHS tapes, diskettes
— Research data, data sets, analysis tools
* New roles related to information
dissemination
— Electronic publishing
— Changing the nature of scholarly
communication
* Beyond “technology”
— Preservation as scholarly legitimacy

— Collection development to ensure appropriate
stewardship responsibility

A new priority

* Moving into new territory
» Collaborative teams
— Information technology
— Archivists and record managers
— Faculty
— University administrators
— Local government
— Members of the community

A volatile publishing landscape

The rate of change to the economic,
market, and technological infrastructures
Significant increase in the volume of
research

Ubiquitous networking (at least in the
developed world)

Skyrocketing prices in traditional
publishing models

Sets the stage for new expectations
related to the production, distribution, and
exchange of scholarly information
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Grey literature

Reports

Brochures

Guides

Product information
Unpublished research findings

Faculty/researcher scholarship
— Original art, grant proposals, maps,
scores, photographs

Raising complex questions

Organizational resources and

strategies

Roles and responsibilities

— Changing the nature of scholarly
communication

Changing the role of libraries

— New roles in dissemination

— Beyond technology, per se
* Preservation
« Collection development

But what is a repository?

“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
appropriate, as well as organization and access
or distribution”

Lynch, C. (2003), Institutional Repositories: Essential
Infrastructure for Scholarship in the Digital Age. ARL
Bimonthly Report 226
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5 types of repositories

¢ Research

— Self-archiving research output, working papers,
technical reports

Management

— Digital collections
Preservation

— Digital preservation
Teaching

— Online teaching materials, e-portfolios, learning
objects

Electronic publishing
— Books and journals, theses and dissertations

http://eprints.rclis.org/
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http://curtis.library.northwestern.edu/

http://www.wisc-online.com/

Frank Cervone, ILI 2007 5



Repositories and Digital Initiatives October 7, 2007

http://epress.anu.edu.au/

Long-term access

» Major concern and focus of repository
software
Unique and persistent reference identifiers
are required

— Must transcend a specific software
implementation

— To provide a path for future migration
Digital curation
Digital preservation

Digital curation

e Trusted body of digital information
— Maintaining and adding value
— Current and future use

* A lifecycle process

* Include processes for archiving and
preservation

— Processes enforce models of “good data
creation”
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Issues with digital preservation

* |deally, repository provides
mechanisms for identifying material
— Eventually perform migrations
“automatically”
» Usually not a concern for the original
creator
— Not so with digital material

Good digital stewardship

« Digital preservation requires
stewardship from object creation
— Creator plays a central and pervasive
(o] (<]
* New challenges
— In addition to the traditional ones

— Deterioration of media
« tape and cd-rom
— “future-proofing”

Preservation requires migration

» Migration is required for future
compatibility

e More complex than transferring bit
streams

— Internal structure and content must be
retained as well

— Complexity of structure must be preserved

as well
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Trusted digital repositories

* Not just a system
— Organizational infrastructure
— Digital object management
— Technical infrastructure
e Overall environment
— Content
— Context
— Collections
— Access
— Authenticity
— Collaboration

Standards and protocols

* OAIS reference model

— De facto standard for digital archive
architecture

— Provides the architectural model

— Exportation of metadata in standard
formats

— ldentifying content by type for
institutional attention

Metadata types

Descriptive
Administrative
Structural
Preservation
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Digital objects

Persistent ID (PID) Globally unique persistent id

Public view: access methods
Disseminators for obtaining disseminations
of digital object content

Internal view. metadata necessar,

System Metadata manage the object

Protected view: content that
makes up the 'basis" of the objec

Content support

» Bitstream model
— Documents (e.g. articles, preprints, working
papers, technical reports, conference papers)
Books
Theses
Data sets
Computer programs
Visualizations, simulations, and other models
Multimedia publications
Learning objects
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Bitstream formats

» Supported
— Format is recognized
— Institution is confident it can make bitstreams of
this format useable in the future
e Known
— Format is recognized
— Institution will promise to preserve the bitstream
as-is, and allow it to be retrieved.
» Unsupported
— Format is unrecognized

— Institution will undertake to preserve the
bitstream as-is and allow it to be retrieved.

OAIS Model

Objects and behaviors

N Behavior Definition Object

PID =
uva-bdef-image-w:101

Disseminators
Disseminators

Watermarker System Metadata

bDefPID = Datastreams

uva-bdef-image-w:101

bMechPID = WSDLS

uva-bmech-image-w:112 (Ot € Sl s)
(specifications)

System Metadata

Behavior Mechanism Object

Datastreams uva-bmech-image-w:112

Disseminators

System Metadata

Datastreams

WsDL
(operations)
(bindings)
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Organizational model

Authorization

e Actions on digital objects require permissions
— ‘Default deny’ policy
¢ The following actions are possible
— READ
« Knowing of an object's existence
« Viewing any metadata associated with it
- WRITE
+ Modifying the metadata associated with an object
« Does not include the ability to delete
— ADD

« Adding an object (e.g. an item) to a container (e.g. a
collection)

— REMOVE
« The action of removing an object from a container

e Generally, there is no delete operation

Typical “automatic” actions during ingestion

» Accession date is assigned
— Descriptive meta is updated as
appropriate

+ date.available in Dublin Core, for example
Provenance information added
— Including bitstream checksums
Persistent identifier added
Item added to applicable collections
— Appropriate authorization policies
Item inserted into search and
browse indices
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Persistent identifiers

e A stable point of reference for works
— A means of assigning globally unique identifiers
to objects
» Implemented through “handles”
— A global resolution infrastructure
« End-user enters a Handle into any service (e.g.
Web page)
« The end-user is directed to the object identified
by that handle
» Each repository site has its own “handle
prefix”
— So created identifiers don't clash with identifiers
created elsewhere

Handle example

* Handles can be written in two forms:
— hdl:1721.123/4567
— http://hdl.handle.net/1721.123/4567

* Some web browsers resolve the first
form of Handle as if they were
standard URLSs using

— The first form can always be simply
derived from the second

— Therefore, handles are often displayed
in the second form to be more useful for
end-users.

OAl

* Open Archives Initiative
— Develop and promote standards to facilitate
dissemination of content
* OAI-PMH
— Protocol for metadata harvesting
— Data providers
* Usually implemented as repositories
« Expose descriptive metadata about the
collections within their repositories
— Service providers

« Typically implemented in the form of
harvesters

« Collect metadata from one or more sources
< Provide local “value-added” services

— Indexing of the aggregation of collection-level
metadata.
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OAI-PMH Architecture

Harvesting

\ / 7" based on
Harvesting Z CARAN
based on —

OAI-PMH - Aggregator

R v Searching

R .
based on
— — SRW

Service providers )

Software solutions

« Differing systems meet differing
LS
— Functionally
— Philosophically

» Software implementations
— Commercial software

— Open Source
« Decreased startup costs
 Less restrictive licensing requirements
(typically)
+ Community-based development and support

Open source projects

- “Traditional” publishing model

— LOCKSS
— E-Prints
— dPubs
General purpose model
— DSpace
— Archimede
Intellectual content preservation model
— Greenstone
Toolkits
— Foundations upon which repositories can be built
— Minimalistic user interface “out of the box”

« Fedora

— Allows for an arbitrary range of digital material types

+ ResCarta

— Strong emphasis on adherence to and development of
standards
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EPrints

First released in late 2000
— University of Southampton
— Currently, supported by JISC (the Joint Information
Systems Committee) in the UK and by the NSF
(National Science Foundation) in the US
Focuses primarily on traditional text-based
scholarship
— preprints - manuscripts before being formally published
— postprints - manuscripts that have been through the
peer-review process and have been published (formally
or not)
Traditionally has followed a “print-based”
publishing model
— More generalized repository as of version 3

DSpace

Expressly created as a general purpose
repository
— Capture the intellectual output of research
organizations
— Not primarily focused on text-based collections
Emphasis on integrating user community into
the system structure
— Emphasis on an integrated, decentralized participation
model
— Provides customizable workflow and other policy-
related decision making
Supports digital preservation planning

— Focus on the long-term preservation of repository
material

FEDORA

+ Developed by the University of Virginia and
Cornell University
¢ A foundation upon which repositories can be built
— Minimalistic user interface “out of the box”
¢ Allows for an arbitrary range of digital material
types
* APIs facilitate repository management in three
areas:
— Interfaces for administering a repository
— Access to facilitate discovery and dissemination
— Access system

« Integration of repository objects into other applications
with a minimum of programming
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Greenstone

Originally developed by the New Zealand Digital Library
Project at the University of Waikato
— Developed and distributed in cooperation with UNESCO and
the Human Info NGO
Major focus is to encourage the effective deployment of
digital libraries to share information and place it in the
public domain
— Focus on moving beyond simple deposit and preservation of
materials
Suite of software for building and distributing digital library
collections
— Converts textual information (through scanning or OCR)
into a standardized format
— Based on collections of documents
« Documents retrieved by collector
« Converted into XML by plugins

— plain text documents; HTML, Word, PostScript and PDF files; email;
and common bibliographic formats

* Indexed

Commercial vendors

More closely aligned strategy of
interoperability with “traditional” library
services

— Cataloging modules with the repository product
Tends to have more fully developed
modules for access and authorization
— Including digital rights management

The major vendors

— CONTENTdm (OCLC)

— Digitool (ExLibris)

— Hyperion (Sirsi)

— MetaSource (Innovative Interfaces)

— VITAL (VTLS)

ARL Survey on Repositories

Frank Cervone, ILI 2007

October 7, 2007

15



Repositories and Digital Initiatives

Reasons for establishing a repository

Prestige
— Increase global visibility

Management and preservation

— Collect and organize the institution’s scholarship

in a single system

Demand

— Requests from faculty, students, and staff

New services

— Provide a solution to researcher’s data

management needs

Changing the scholarly publishing

environment

— Provide free access to the institution’s
scholarship

Planning

Planning

e Planning groups run from 2 to 26
members
— Tend to be large

e Top criteria for membership
— Technology related
* Systems implementation,
* Software development
* Metadata functional expertise
— Managerial/supervisory experience
— Representation of a particular
constituency
* More so today than in the past
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Implementation

Startup budget

e Startup
— 44% of sites had a budget

Average startup costs
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Software choices

DSpace

— ETD-db and Open Conference System
CONTENTdm

DigitalCommons

FEDORA

Greenstone

Digitool

Documentum

Content

e 72% of repositories will accept any file type

— Only 26% are committed to functional preservation of all
file types

» 18% will only accept certain types of files
— Formats
« Stillimages — TIFF, GIF, JPEG, PNG
+ Documents — PDF, TXT, PDF
— Transport media
« Physical - CDROM, DVD, VHS
« Virtual - RTSP, MMS
— Helper applications
« Acrobat Reader, Powerpoint Viewer, TIFF Image Viewer
— Metadata
+ MARC, MODS, METS, MIX, FoXML

Content recruitment

* 66% find it difficult to very difficult

» Strategies
— Subject specialist advocacy
— ldentifying likely contributors
— Presentations to faculty
— Offering to assist with deposits
— Sending electronic announcements
— Faculty co-recruiting
— Awareness-raising symposia
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Current repository materials

Preprints/e-prints

Theses/dissertations

Thesesisseratons | &

Student papers other than theses or dissertations H

Planned repository materials

6
Tech eponsiworking papers | 32|

Conference Presentations, e.g. PPT slides
Conference proceedings
Digital moving images

Materials less likely to be in a repository

Campus Blogs -
Newsletters -
Laboratory Protocols -
Exhibition Guide -

Book Manuscript -

Web Pages -
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Major steps in implementing a repository

1) Assemble the initial team
— Assess current staff skills and talents
— Hire and reassign staff, as needed

2) Conduct a needs assessment

3) Develop a service model
— Develop cost model

4) Create a schedule and timeline
— Identify early adopters

5) System selection
— Research and choose a software platform
— Install hardware and software systems

Major steps, continued

6) Create an advisory committee
— Develop policies that govern content acquisition,
distribution, and maintenance
7) Early Adopter
— Batch load existing collections
— Training, setting up new content collections
8) Launch service
— Marketing/PR campaign
« Develop marketing materials
« Develop web site, brochures, communications vehicles
— Training courses for submitters
9) Maintenance
— Long-term planning
— System support
— Helpline

Assemble the initial team

» Consider the tasks to be performed
— Conducting a needs assessment
* Administering surveys
« Performing interviews
* Synthesizing the results of surveys
— Project management
« Performing gap analysis
« Developing requirements document
— Developing the service model
« Developing the cost model
— Conducting resource assessments
— Presentations for staff, faculty, funders
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Needs assessment

Who are the key stakeholders?

What is currently being done?

— How are scholarly works currently
published or stored?

What IT resources are currently

available?

— What resources are likely to be
available in the future?

What are the perceptions of the

issues and problems of managing

digital materials?

Developing a service model

» Define what is offered
— Content contributors
— End users
e Typical questions
— What kind of content will be accepted
— Who may deposit content
— Who will provide metadata for content

— What are the short-term and long-term
priorities

Developing a cost model

 Defining core (free) services

— Setting up content communities in the repository

— Metadata consultation services

— Training and user support for content submitters

— Data imports
— System management
Premium Services (fee-based)
— Customer metadata creation services
— Document scanning services
« OCR
« Reformatting files
— “Extra” storage space
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Identifying early adopters

Who are the communities?
What formats do they use?
How big are the collections?
What kind of metadata is used?
Who are the opinion leaders?

What collections will attract wide
audiences?

Some overall considerations

Be prepared to discuss cost and
copyright issues

Be flexible when defining service
models

IR policies need to be clear
Faculty will not be submitting their
material

— Their staff will

Seed collections can be useful

— Things of special interest to deans

In summary

« Critical to recognize this is a serious
and long-lasting commitment
— Cannot be made lightly
Scholars and researchers who rely
on an institutional repository to
publish and preserve their work
place an incredible amount of trust in
the integrity, wisdom, and
competence of the people who
manage it
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“Maori rules”

Receive the information with utmost
accuracy

Store information with unquestionable
integrity

Retrieve information without amendment
Apply judgment in information use

Pass the information on appropriately

Solely an academic venture?

e In academia
— But this will most likely not remain the case

» Not everyone will need or want to a local
institutional repository
— Consortial repositories will become more
common

« As technology and expectations of scholars become
more sophisticated.

— Public libraries join forces with local agencies
and cultural institutions
+ Community repositories.

Libraries must take the lead

» A significant extension of the traditional role of a
library
— Skepticism in taking on what is a major new role
Will require the redeployment or addition of staff to
manage and maintain the repository
Many aspects of institutional repository
management are already familiar to librarians
— New skills will have to be learned and applied
Fundamentally transform the role of the library
— From being passive transfer agents into active partner

— Guarantee future relevance as digital publishing
technologies change the structure of scholarly
communication.
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Challenges

Failing to understand the benefits
Fear of a negative impact

— Increased workload in the library

— Increased demands on faculty
Faculty fearful that the current
scholarly publication system will be
undermined

Establishing clear goals

— Relaxing the local focus

An evolving landscape...

« Institutional repositories are still at
an embryonic stage
Most institutional repositories are
still rather small
Developing an institutional
repository is a long-term effort
Focus on interested early adopters

— Critical mass can be attained only with
successful first implementors

Thank you!

Frank Cervone

Assistant University Librarian for Information
Technology

Northwestern University
Evanston, IL 60208 US
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Additional references

» ARL SPEC Kit 292 —
Institutional Repositories —
July 2006

e Lynch, C. and Lippincott, J.
(2005). Institutional

Repository Deployment in the
United States as of Early
2005. D-LIB September 2005.
Available at
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