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Abstract: This paper describes the design, creation, and prototyping of a new open
source software application to manage digital collections.  The software is standards
based, being strongly rooted in Dublin Core.  This paper highlights the particular design
objective of this software: it allows decentralized maintenance of sub-collections (“virtual
collections”) within a larger collection.
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1 Introduction
Education Development Center, Inc. (EDC) needed a means of developing digital
collections that would allow centralized administration while also allowing delegated,
decentralized management of many aspects of collections and sub-collections.  Our
survey of extant solutions found that there were large solutions that were too complicated
for our needs, and there were other solutions that did not provide adequate features.  We
undertook to develop an open source package that would meet our needs and perhaps the
needs of other organizations.

We began with several requirements:
• Minimal dependencies for installation
• Provides web-based interface for users and administrators
• Allows one central collection with multiple “virtual collections” or sub-

collections that appear to be freestanding, and can even be assigned to different
domain names or URLs

• Can catalog internal items (owned by an organization; on their own servers) or
external items (web sites, tools, papers on other web sites)

• Allows delegated role-based permissions to allow decentralized maintenance of a
large collection

• Allows areas to be marked private such that one must be logged in to view items
• Uses Qualified Dublin Core, including data storage and presentation
• Provides RSS1 feed of new items or “featured items” within a “virtual collection.”
• Allows bulk ingesting of many items at once
• Allows end users to submit items for approval via a simple workflow system

2 Background Information
EDC is an international non-profit organization, building bridges between research,
policy, and practice. Today, EDC manages 325 projects in 40 countries. Our work
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strengthens nearly every facet of society, including early child development, K-12
education, health promotion, workforce preparation, community development, learning
technologies, basic and adult education, institutional reform, and social justice.
EDC is very decentralized, and the organization is project-based in its financial and
management structure.  Consequently, company-wide practices can be difficult to
mandate.  It was important, therefore, for us to allow each of EDC’s centers or projects to
make decisions about their digital collections.  For example, keyword controlled
vocabularies and taxonomies might vary from project to project.  At the same time, we
wanted a single system to ease administrative burdens and to make organization-wide
searches possible.

Past experience with decentralized creation of digital libraries at EDC had led to a variety
of systems and standards, yielding a burden in continued maintenance, as well as
difficulty in providing organization-wide searching (metasearch).  Custom solutions were
built for particular projects, and the systems themselves were difficult to maintain and the
data were difficult to manage or to extract.  Because Dublin Core was not used in many
of these collections, standards across collections varied.

For these reasons, we wanted a system that would allow each project or center to
maintain “virtual collections” within a larger system.  Our core organizational metadata
namespace could be maintained centrally, while allowing managed extensibility for
particular needs.  Keyword vocabularies and taxonomies needed to be maintained by
delegated managers.

We found that a growing number of our funders were requiring that digital collections
meet particular standards, especially Dublin Core and related standards such as the
Gateway to Educational Materials (GEM)2.

The initial prototype was created for Project LEAD, which is funded by The Wallace
Foundation.  This project is housed within EDC’s Center for Leadership and Learning
Communities3.

3 Technical and Design Notes

3.1 Platform
It was our intention to release this software as open source software, free of charge, for
use by other organizations.  Therefore, we wanted a system that would be easy to install
and have few if any requirements for commercial software.

We elected to design the system for Linux, although it could probably be ported to
Windows.  The code is written in object-oriented Perl (with minimal requirements for
CPAN or other modules), and it stores its data in MySQL.  The web server is Apache.

The database schema is based in Qualified Dublin Core, with particular influence from
the DC-Lib application profile4.  We have an internal application profile that specifies
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controlled vocabularies and usage notes, with appropriate references to RFCs and other
standards, alongside some internally devised schemes and adaptations.

The application is coded in Perl such that each item in the collection is treated as an
object, with instance methods and properties.  There are also class methods for items,
categories, and users.  This careful design allowed for rapid prototyping, and it further
allows straightforward additions of new features.

3.2 Virtual Collections
It was important for us to be able to allow each project within our organization to appear
to have its own collection.  This means that we wanted our projects to be able to define
their own look and feel, their own branding, and their own URL.  By reading the URL,
the system dynamically renders collections such that visitors may not even be aware they
are visiting a sub-collection within a larger collection.  Each collection may have its own
graphics, funder logos, and style sheets.

Here we show examples of two virtual collections, both within the same instance of
software and database.  The first example (Figure 1) is from the Education Leadership
Resource Library (http://cllc.edc.org/rl/).  The second example (Figure 2) is from the
Suicide Prevention Resource Center Library (http://library.sprc.org/).
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Figure 1: Education Leadership Resource Library -- welcome page
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Figure 2: Suicide Prevention Resource Center Library -- welcome page

3.3 Taxonomy
One distinguishing feature of our system is that it is based on non-rigid taxonomies.  For
example, suppose that we have a taxonomy in which we have placed resources about
food.  Under “fruit” we might have “apples” and “oranges” and then further levels of
specificity.  In a strict taxonomy, an item would appear in only one node.  In our system,
we allow items to appear in multiple locations.  This means, in our example, that we
could also have a taxonomy in which we list “breakfast ingredients” and “pie
ingredients”; oranges and apples could appear in each one respectively, as well as their
place under the fruit section.  In a decentralized organization, several departments might
choose to list an item in their own choice of frameworks.  For example, if a mistake in a
creator’s name is corrected, that will be reflected for everyone.

Another implication of this feature is that we will be able to maintain a virtual collection
for official EDC publications and products, and each center or project can submit items
for approval in this collection, viewable and searchable by the general public via our
EDC web site.  Absent this integrated approach, we would maintain a wholly separate
database, requiring duplicate entry and maintenance for each item.  Now those
responsible for maintaining the external catalog (i.e. our Communications Office) can
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have control over what appears in the catalog, and the creators of each product or item
(i.e. the project or center) have control over the metadata.

We allow role-based delegation – with inheritance – within the taxonomy.  That means
that an administrator can allow someone to maintain one section of a taxonomy, and that
person will not have the ability to change other sections.  Likewise, permission can be
given for someone to add items within a given section of the taxonomy, but they will not
be able to add items to other sections.  Finally, sections of the taxonomy can be marked
“private” forcing explicit reader permissions to be granted in order to view items.  That
means that one can have a public view, and then when the visitor logs in, they will see
items for which they have been given viewing rights.

The taxonomy also allows an easy browsing interface for users.  They may select a
“Show All Categories” feature to view the entire taxonomy and the number of items in
each node.  See Figure 3.
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Figure 3: "Show all categories" feature on ELRL

Users can also browse through the taxonomy.  On the index page, the top two levels are
present, along with some text that frames the entire collection.  See Figure 4.
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Figure 4: Two-level navigation and explanatory text on ELRL

If the users clicks on one of the top level categories, some further framing (or scoping)
text is displayed, along with a list of immediate subcategories.  The text is maintained via
the administrative web interface.  See Figure 5.

Figure 5: First-level categories on ELRL

If the user clicks on one of the second level categories (“Partnerships and Networks” in
this case), the next level of immediate subcategories is displayed, along with further text
about that category.  See Figure 6.
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Figure 6: Second-level categories on ELRL

Finally, if the user clicks on the next level, the items are displayed.  See Figure 7.

Figure 7: Third-level categories on ELRL, with collection of records

At this point, the user can read summary descriptions of each item, click through to the
item itself (e.g. the PDF on another web server), or click “Show details” to view the
metadata for that record.  See Figure 8.
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Figure 8: Details of an item in ELRL

3.4 Other features
The system also allows users to submit items to a virtual collection; if approved the
metadata for the items can be edited, and then the new items will appear.
Users can use an “email a friend” feature to send links to items in collections.  Users can
subscribe via RSS feeds to see the latest items in a collection or those items that have
been featured by the administrators.  See Figure 9 for an example of the featured items
view from a free web-based RSS aggregator, Bloglines.com.
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Figure 9: RSS feed from ELRL, as displayed on bloglines.com

3.5 Metadata
We use Qualified Dublin Core, along with some metadata from an EDC namespace for
the collections.  Because most collections are built and maintained by people without
formal training in library science or metadata, we have sought to keep the metadata is
simple as possible.  Our current core element set is limited to: Title, Creator, Description,
Publisher, Contributor, Date Published, Resource Type, Format, Identified (usually a
URL), and Language.  Our administrative metadata includes Status (active or inactive),
Publish (Boolean, controls whether the item appears in the web catalog), Featured
(Boolean, controls whether the item appears on “Featured Items”), Comments, and
information about who added and last modified an item, and when these updates took
place.  Our production system will include our organizational metadata, including Center
Name, Center Code, Project Name, Project Code, Funder, and so forth.

4 State of the Project
Development began in the summer of 2003, and the first collection went online in August
2003.  The second collection followed two months later.  These two collections may be
viewed now:
http://cllc.edc.org/rl/
http://library.sprc.org/
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We have continued to add minor features and to apply bugfixes as needed.  At this
writing, two more collections are actively preparing to move onto the system, and four
additional collections are planning to do so.

Based on our successful prototyping, we have begun a rewrite of the entire system to
ensure that it is fully optimized.  We expect this to be complete in summer of 2004.
The prototype system can be made available to other institutions upon request now, and
we expect to release the final production system via SourceForge and other standard
channels once it is complete.

Details on acquiring the current system (as of this writing) or the production system can
be obtained from the author.  There will be no charge for the software, and the production
version will be released on a standard open source license.

5 Conclusion
This software has already begun to yield dividends in terms of ease of management of
diverse collections.  It suits our decentralized structure well, and may suit the needs of
others also.  By employing open standards, we meet the needs of our funders and
leverage all the strengths of the semantic web.  Collections with professional librarians
find a comfortable environment to describe their metadata, and collections with content
experts adding items are more likely to follow a successful strategy in the use of standard
metadata, as opposed to devising one-off systems for each collection.
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