#DCPAPERS

Open Source Software to Manage Digital Collections in a Decentralized
Environment

Scott A. Gunn
Education Development Center, Inc., Newton, MA, USA
Tel. +1 617 969 7100
Fax. +1 617 527 8906
E-mail: sgunn@edc.org
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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

* (an 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 RSS' 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).

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
Communities’.

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 profile®. 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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Welcome to the Education Leadership Resource Library

Impartant work and research are occurring in the field of
education leadership. The Education Leadership Resource
Library callects resources to support the development of
current and aspiring administrators, coaches, researchers,
and others. The Library is a tool that provides an efficient,
quick way for leaders to seek useful infor%ation. Itis ourhope
that this library will allow the lessons being learned ta be
shared across the education community

All resources on this site have been submitted by its users
The library depends on its users far submissions of new
resources. Mew submissions from a wide range of
participants guarantee a diversity of current resources ta
inform and improve leadership in education. To submit, you
mustfirst go through our free user registration process. Full
details are availahle on the registration page.

The content of the Library is focused in two broad areas --
Leadership Development and Leadership Palicy Environment.
The Libraryis initially designed to support The YWallace
Foundation Education Leadership Initiative. Availahle
resources are currently organized to correlate to the goals of
the Initiative: leadership skill development, working conditions
far leaders, alignment of leadership policies and programs,
and partnerships and networks far sustainability. You may
explore our site by clicking these links, by using the expanding
categary list in the left-hand navigation bar, or by using our
search feature.

This Resaurce Likrary was developed atthe Education
Cievelopment Center (EDC). The developrment and launch of
the Education Leadership Resource Library is made possible
with the funding and support of The YWallace Foundation. This
library is hosted by the Center for Leadership and Leaming
Communities at EDC. For further information, visit About the
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Library. We welcome your feedback and gquestions; for this you
may use our Contact Us page.
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Figure 2: Suicide Prevention Resource Center Library -- welcome page
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Welcome to the SPRC Library Catalog

The GSPRC Library Catalog is a searchable
databaie of the SPRC library collection and
contains & detailed record for each resource,
Resources are selected by a professional librarian
from a wariety of sources such as published
works, peer-reviewed research, curricula, and
web-based resources and are aimed at promoting
suicide prevention efforts, fostering prevention
networks, and providing information on the scope
of the suicide problem. Please read our
YFrequently Asked Questions” on the left menu of
this page for more information.

You may begin searching now using one of
the following methods:

a) Select a category from the menu on the left,
Al of the resources under that category will
display, in addition to a scope note defining the
category.

b} Use the “Search the Library® feature. This
feature will find resources with the words or
phrases that you enter in the search bow,
Phrases should be entered within guotation
marks {i.e., "prevention planning model").

Publication Disclaimer

Featured Items
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Implementation, and Evaluation

The Campaign for Mental Health
Reform

Suicide and Attemnpted Suicide
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Suicide
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The materials in this library catalog are intended to be a collection of resources,
promising initiatives and other helpful information on the subject of suicide
prevention. It is the reader's sole responsibility to determine whether any of the
information contained in these materials is useful to them. This library catalog is
based upon work supported by the Department of Health and Human Services,
Substance Abuse and Mental Health Services Adminstration under grant Mo, 1 U749

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
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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
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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

Search the Library
Enter search words

Advanced Search

Home

Leadership Development

Leadership Policy
Environment
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Reform

Sustainability
Project LEAD
Show All Categories

Home > Leadership Policy Environment

The category of Leadership Policy Environment is organized into the following three general
sub-categories: (1) Partnerships and Metworks, (2 Policymaking and Reform, and {3)
Sustainability. These reflect the stakeholders, and the legislative and arganizational processes that
impactthe landscape in which leaders work. Each sub-cateaory contains a list of related topics
within that area of interest.

FPannerships and Metworks containg a list of topics about the different types of communities and
arganizations that can be powerful partners of education leadears.

Faolicymaking and Refarm contains a list of topics about the various levels of government and
legislative processes which influence education reform.

Sustainability contains a list of topics about the processes of organizational change and capacity
huilding.

& Partnerships and Metwarks
* Policymaking and Reform
s Sustainability

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

Search the Librar
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Advanced Search
Home

Leadership Development

Leadership Policy
Environment

Project LEAD
Show All Categories

Home = Leadership Policy Environment > Partherships and Networks

FPartnerships and Metworks contains resources for cultivating relationships with communities and
organizations. Resources are divided into topics according to the partnering entity: {13 School
boards, (2) Business and Community Partnerships, (3} Institutions of Higher Education, and (4)
Unians and Labar Relations.

By selecting a topic, you will be ahle toview the list of resources currently available in that area. If
wou know of a useful resource thatyou would like to add to the library, please click here to submit it.
Itis quick, easy, and key to improving the library for all users.

® Business and Community Partnerships
& School Boards
® Uniong and Labor Relations

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

Search the Library
Enter zearch words

Advanced Se{ﬁh
Home
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Project LEAD
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Home > Leadership Policy Environment > Partnerships and
Networks > School Boards

Big City School Boards: Problems and Options

hitpe i crpe. orafpubsipdiischoolBoard_Final pdf

Today, school boards are expected to be interest representatives, trustees for children, and
delegates ofthe state. This paper examines how these missions conflict and offers proposals to
change school boards powers and incentives. Show details

District- Level Leadership For Comprehensive School Reform

hitpe i mrelargic srdplclover. htmi#saction

This chapter of the study Implementing Schoal Reform Models: The Clover Park Experience
provides the essential conditions of school board and central office for successful school reform.
Showr details

Effective Superintendents, Effective Boards: Finding The Right Fit

hitpciteaane ewea argfoffersipublicationsileadership.pdf

This repart examines public expectations an the school district offices, and the difference a "good fit'
between school hoard and superintendent can make in student achievement. Show details

Eugene School District 4J:The Wallace LEAD Grant Homepage
hitpcihanianne 4] 1ane edutwallacelindex html

This is the homepage for Eugene, Oregon, District 44 public schools, | highlights the district's work
in association with the LEAD Initiative, funded by The wwallace Foundation. Fram this page, several
links are available, including those that lead to infarmation on how school boards can woark with
educational leaders to improve student achievement, and useful information on state and university
parnerships to praduce highly gualified administrators. Show details

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 View item details

Title: An Impaossible Job? The Yiew From The Superintendernt's Chair

Hawvard J. Fullerwith Christine Campbell, Many Beth Celio, James Harvey, John Immenmvahr and
Abigail Winger

Lescription:  Mine out of 10 urban school superintendents say they need more authaority to fix bad schools and
boast student achievement, according to a survey of the superintendents of the nation's 100 largest

Creator:

districts.
Subject Central office administration
kemo rds:
Fublisher: Center on Reinventing Public Education
Contributor:
[ate 28-Jul-03
Fublished:
Resource textrhtml
Type:
Format teast

Identifier: http:fvmmwallacefoundation. orginensroominens_detail. ofmid_newms=2932094 2&tvpe=1
Language: en

Categories:

fLeadership Policy BEnvironmentsPartnerships and Metworks/Unions and Labor Relations

fLeadership Policy BEnvironment!Partnerships and MetworksSSchool Boards

Infarmation: Added on: 2003-09-24 17 :44:55
Last modified on: 2003-12-12 02:42:249

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

1 subscriber | unsub

Education Leadership Resource Library - Featured Items

Links, papers, resources, and tools relatecJ-tD education leadership, from the EDC Center for Leadership and
Learning Communities

15 Itemns | Collapse | Sort ©ldest First | Updated Sun, 11 Jul 2004 04:48 PM

The Careers of Public School Administrators

Analyses of state data on the career paths of school administrators in Morth Carolina, Illinois, and Mew vork have shed light
an several key policy issues related to the supply of administrators: progress toward workforce diversity qgoals, whether
promotion of teachers from different gender and racial/ethnic groups is equitable, and turnover and retention for
adrinistratars, This research offers a model for future data collection efforts airmed at providing a systernatic understanding
not only of school administrators careers, but of their quality as well

Posted on: Thu, 1 Jul 2004 09:46 AM | Email This | Clip/Blog This

Transforming High Schools

This study is a close examination of why successful school reform is much rarer in high schools than in elementary. Ten high
schools were studied, and Dr. Moguera finds that some schools just go through the motions, whereas other schools listen to
teachers, parents, and students and make sure stakeholders understand the purpose of reforms,

Posted on: Fri, 21 May 2004 01:38 PM | Email This | Clip/Blog This

Tutors For Kids

The Aarmerican Institutes of Researchs Supplemental Educational Services Quality (SESQ) Center has announced the launch a
wehsite that will help parents of children attending public schoaols "in need of improvement” take advantage of new, free
tutoring opportunities provided by the Mo Child Left Behind Act of 2001, Tutarsforkids.org provides information and tools to
helo narents, educators, oolicvmakers, and orogram oroviders ensure that elioible children oet the free. extra academic heln

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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