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1 Fedora Commons:  Vision and Motivation 

The purpose of this proposal is to request four years of funding for the startup of Fedora Commons, a 

non-profit organization that will be the home of the existing Fedora Project1.  The mission of Fedora 

Commons is to provide the technical expertise and community framework to develop sustainable open-

source software to support innovative collaboration and knowledge sharing among scientists, scholars, 

and educators, while ensuring the integrity and longevity of the results of their work.  As described 

throughout this proposal, the carefully coordinated community of technical and domain experts that we 

propose in Fedora Commons is integral to the goal of creating such a software framework. 

The World Wide Web has unleashed unprecedented sharing and dissemination of information. The 

ǊŜŎŜƴǘ ǇƘŜƴƻƳŜƴƻƴ ƻŦ άWeb 2.0έ [22] takes the next step by turning the Web into a distributed 

platform for collaboration and participation.   Web applications have evolved to enable the formation of 

large interactive communities that share both ideas and objects.  Anyone can easily participate in these 

communities, for example by collaboratively authoring articles in Wikipedia, sharing photos on Flickr, 

writing reviews of products on Amazon, and posting videos on YouTube. The essence of this 

phenomenon was articulated ōȅ ¢ƛƳ hΩReilly, who observed ǘƘŀǘ άǘƘŜ ŎŜƴǘǊŀƭ ǇǊƛƴŎƛǇƭŜ ōŜƘƛƴŘ ǘƘŜ 

success of the giants born in the Web 1.0 era who have survived to lead the Web 2.0 era appears to be 

this, that they have emōǊŀŎŜŘ ǘƘŜ ǇƻǿŜǊ ƻŦ ǘƘŜ ǿŜō ǘƻ ƘŀǊƴŜǎǎ ŎƻƭƭŜŎǘƛǾŜ ƛƴǘŜƭƭƛƎŜƴŎŜΦέ  [22] 

Scientists and scholars are now beginning to realize that such social networking and information sharing 

technologies have the potential to make revolutionary changes in the process, pace, and quality of 

intellectual discourse and scientific results.   Consider the potential of applications like the new PLoS 

ONE2 system, one of our partnerships, that give scientists open access to scientific literature and 

provides mechanisms that allow experts to discuss, review, and refine these results online.    

Similarly, educators and museum curators are realizing that the social web that fills much of the leisure 

time of students is a paradigm for improving the process and quality of education.  Collaborative media 

sharing applications such as YouTube and Flickr provide a model for new educational applications that 

can, for example, enable the sharing of the latest images from Hubble and facilitate the use of web-

based tools for experimentation based on these images.   Our partners in the National Science Digital 

Library3 are developing such tools in collaboration with the Exploratorium museum.    

But, what happens if these new collaborative environments result in information becoming locked up in 

a new wave of clever, yet idiosyncratic, systems that are not built to facilitate sharing across their 

individual boundaries, and are not attentive to the long-term sustainability of social and intellectual 

knowledge accumulated within them?  This is where Fedora Commons can play a critical role.   We 

argue that this new wave of applications should be constructed with interoperability in mind.  For 

example, a teacher using a curriculum authoring application should be able to combine Hubble tools 

                                                           
1
 http://www.fedora.info 

2
 http://www.plosone.org/home.action 

3
 http://nsdl.org 
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from the Exploratorium, raw datasets from the National Virtual Observatory4, and visualization tools 

created by the Cornell Theory Center5.  Furthermore, this teacher and her students should be able to, as 

part of the use of this curriculum, engage in collaborative discussions with scientists.   In addition, these 

applications should be constructed with preservation in mind.  The information created within these 

applications ς papers, data, annotations and commentary ς is part of the scholarly and cultural record 

and should be well-managed so that they persist over time. 

Fedora Commons will embrace the dual focus of enabling the creation of innovative, collaborative 

information spaces and attending to the longevity and integrity of information that results from 

collaboration.  In doing so, it will work to ensure that change is both revolutionary and sustainable.   

Fedora Commons builds on the foundation of the highly successful and internationally recognized 

Fedora Project6.  The unique contribution of Fedora was cited by Reagan Moore, Director of Data and 

Knowledge Systems at the San Diego Supercomputer Center and an internationally recognized expert in 

digital preservation and e-science.  At an Oxford Institute conference on digital preservation and super-

computing, Dr. Moore identified Fedora as an example of a system that brings together the strands of 

ontology driven semantic interoperability across heterogeneous collections, dynamic linking, and digital 

preservation in institutional repositories [31]. 

The existing Fedora software has been adopted by hundreds of institutions for an array of innovative 

applications in education, open-access publishing, scholarly communication, and e-science.  Among its 

notable installations are the Topaz/PLoS ONE open access journal system, the National Science Digital 

Library (NSDL), the Max Planck {ƻŎƛŜǘȅΩǎ Ŝ-scholarship system7Σ ǘƘŜ /ƘƛŎŀƎƻ IƛǎǘƻǊƛŎŀƭ {ƻŎƛŜǘȅΩǎ 

multimedia encyclopedia8Σ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ŘƛƎƛǘŀƭ ŎƻƭƭŜŎǘƛƻƴǎ9, the Australian national 

institutional repository initiative (ARROW)10Σ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅΩǎ ŘƛƎƛǘŀƭ ŀǊŎƘƛǾŜ11,  the Perseus 

humanities computing project12, and numerous applications in national libraries, companies, 

universities, and cultural institutions.  This deployment of Fedora to this array of institutions has created 

ŀ ƭŀǊƎŜ άCŜŘƻǊŀ /ƻƳƳǳƴƛǘȅέΣ ŜǾƛŘence by six Fedora User Conferences over the past two years in the 

U.S., Europe, and Australia. 

Our plan over the next four years is to build on the trajectory established by the Fedora Project and 

build a self-sustaining Fedora Commons organization.  We plan to do this with a three-pronged effort 

that is described in detail in the body of this proposal: 

                                                           
4
 http://www.us-vo.org/ 

5
 http://www.tc.cornell.edu/ 

6
 http://fedora.info 

7
 http://www.escidoc-project.de/homepage.html 

8
 http://www.encyclopedia.chicagohistory.org/ 

9
 http://www.lib.virginia.edu/small/online_res/digital.html 

10
 http://arrow.edu.au/ 

11
 http://www.hcu.ox.ac.uk/jtap/ 

12
 http://www.perseus.tufts.edu/ 
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1. Technology Development ς We have defined a number of areas where the current software 

base will be enhanced and functionality expanded including improved facilities for integration of 

collaborative technologies, greater leveraging of semantic web technologies, integrations of 

enterprise capabilities such as workflow, and attention to the vital preservation worthiness of 

the architecture. 

2. Community Development ς As we describe later, one key to an effective open source project is 

an active, large, and enthusiastic community of users and technologists.  These have been 

ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŜƭǎŜǿƘŜǊŜ ŀǎ άǇŀǎǎƛƻƴŀǘŜ ǳǎŜǊǎέ [25].  A significant part of our effort therefore will 

be dedicated toward community building so that at the end of funding there will be a sufficient 

community network effect to carry Fedora Commons forward. 

3. Leadership ς As Steven Weber notes  [35] an open source project can descend into chaos 

without coordination from the top.  The leadership team of Fedora Commons will combine the 

vision and experience of the existing Fedora Project, a perspective on both industry and web 

trends, and expertise in outreach/communications, all essential to the success of Fedora 

Commons. 

In closing, we view Fedora Commons as an excellent complement to the majority of the Moore 

CƻǳƴŘŀǘƛƻƴΩǎ funding, which focuses on Environmental Conservation and Science and funds researchers 

collecting data in many remote areas of the world.  The Fedora Commons open-source software 

platform will enable these communities of scientists, researchers, and educators to more easily 

integrate their digital resources, capture relationships among these entities, reuse parts of them in new 

contexts, and allow easy integration of digital information across community and institutional 

boundaries. Like other open source projects the impact can extend to both the developed and the 

developing world [15].   

2 The Power of Open Source Software 

Fedora Commons will be an open community to support the development and deployment of open 

source software, which facilitates open collaboration and open access to scholarly, scientific, cultural, 

and educational materials.  This open world13 is a phenomenon of the networked information 

environment that has been embraced by scholars, entrepreneurs, and politicians due to its economic, 

technical, political, and cultural benefits.  Chris Kelty in his forthcoming book Two Bits: The Cultural 

Significance of Free Software[16]  argues that FOSS (Free and Open Source Software) is an example of a 

broad shift in the structure of power, technology, markets, and corporations. In the remainder of this 

section we summarize the importance of openness and its relevance to the organization and mission of 

Fedora Commons. 

                                                           
13

 This term, which covers notions of open collaboration, open community, open access, and open source was 
coined by Shay David, a Ph.D. candidate at Cornell [10]. 
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¸ƻŎƘŀƛ .ŜƴƪƭŜǊ ŜȄǇƭƻǊŜǎ ǘƘŜ ŜŎƻƴƻƳƛŎǎ ƻŦ ǘƘŜ άƴŜǘǿƻǊƪŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŜŎƻƴƻƳȅέ ƛƴ Ƙƛǎ ǊŜŎŜƴǘ ōƻƻƪ The 

Wealth of Networks  [3].  He argues that this new economy is based on the mass distribution and rapidly 

dropping cost and proliferation of information producing and sharing technologies, enabling a model of 

peer-production.  Benkler notes the efficiency and sustainability of the open world due to its basis in 

άŎƻƳƳƻƴǎ-ōŀǎŜŘ ǇŜŜǊ ǇǊƻŘǳŎǘƛƻƴέΣ ŀ ǇƘŜƴƻƳŜƴƻƴ ǿŜ ǎŜŜ ƳŀƴƛŦŜǎǘŜŘ ƛƴ ǎƻŦǘǿŀǊŜ ǇǊƻƧŜŎǘǎ ǎǳŎƘ ŀǎ ǘƘŜ 

proposed Fedora Commons effort.  In this model  the incremental effort of many individuals results in 

products that are recognized as superior to their commercial counterparts, as demonstrated by the high 

quality of open source software and its widespread ŘŜǇƭƻȅƳŜƴǘ ƛƴ άƳƛǎǎƛƻƴ ŎǊƛǘƛŎŀƭέ ŜƴǾƛǊƻƴƳŜƴǘǎΦ  ¢ƘŜ 

efficiency of this open source strategy has been recognized by a number of technology companies such 

as IBM [4], Sun [27], and Red Hat [28].  Our own work has benefited from collaborations in both the 

non-profit and commercial sectors.   A specific goal of Fedora Commons is to develop many new 

partnerships.  For example, we are currently investigating a collaboration with Sun Microsystems related 

to archival storage solutions.   

Steven Weber in his book The Success of Open Source [35] describes that the factor that prevents open-

source code from becoming a mess is a sophisticated governance structure and editing function so that 

the code, over time, works together and is maintainable.  Thus, a key part of this proposal is funding for 

the organization and management of the Fedora Commons community, which as described later will 

need tƻ ōŀƭŀƴŎŜ ǘƘŜ άŎƻƴǘǊƻƭƭŜŘ ŀƴŀǊŎƘȅέ ƻŦ ǘƘŜ ŎƻƳƳƻƴǎ ǇǊƻŘǳŎǘƛƻƴ ƳƻŘŜƭ ŀƴŘ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ 

required to produce usable products. 

Another economic point that Benkler [3] makes is the inconsistency and inefficiency of market-based 

proprietary information strategies when applied in non-proprietary sectors, such as the education and 

scholarship domains that are particular focus areas of the Fedora Commons.  He describes that 

proprietary software imposes an unfair burden upon these sectors that base their financial strategies 

largely on non-proprietary government and foundation funding.  

A number of observers of the open world phenomenon point to the beneficial cultural and political 

benefits of open source and open access.  These include Gabriella Coleman [8] who describes it as an 

extension of free speech and expression, and  Lawrence Lessig  [18, 19] who sees it as critical for  

freedom of exchange of ideas that is critical to democracy.   The UN recognizes these factors, as stated 

in the UNESCO-sponsored publication Breaking Barriers. Using free and open source software for 

development [15]Υ άǘhe benefits offered by FOSS have been particularly useful for poor developing 

countries around ǘƘŜ ǿƻǊƭŘ Χ ώƳŀƪƛƴƎϐ information and communications technology (ICT) more 

affordable to them Χ  [thus] bridging the digital divide.έ   Similarly, Charles Vest, President Emeritus of 

MIT, writes about the importance of open source and open content for a meta-university, a global 

learning environment that will allow students in developing countries to access and use learning and 

research materials unavailable in their locale [33].   

From the perspective of higher education, Brad Wheeler CIO of Indiana University [36] ǎǘŀǘŜǎ ǘƘŀǘ άThe 

Community Source Model for developing and sustaining software is a remarkable fit to the culture and 

values of higher educationΦέ  {Ȋǳƭƛƪ ŦǊƻƳ wŜŘ Iŀǘ [28] observes that the open source model has its 
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origins in the traditions of learning institutions around the world. It is built around the premise that 

technology is transparent, allowing the best ideas to win in an open, collaborative environment, as well 

as the idea that open source development should contribute to a body of knowledge that others can 

learn from and build on.   

Fedora Commons fits in this άƻǇŜƴ ǿƻǊƭŘέ ŎƻƴǘŜȄǘ ǘƘŀǘ ŀŎŎƻǊŘƛƴƎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŜŘǳŎŀǘƻǊǎΣ ǎŎƘƻƭŀǊǎΣ 

and policy maker is increasingly critical to our future.  With the support of the Moore Foundation we will 

be able to build on our success thus far and make Fedora Commons a model of all that is best about 

openness.   

3 Leveraging the Success of the Existing Fedora Project 

Fedora was founded as the Flexible Extensible Digital Object Repository Architecture and is the result of 

DARPA and NSF-funded research led by Sandy Payette and Carl Lagoze at Cornell University in the late 

1990s [23].   The primary motivation of this research was to devise new information architectures to 

facilitate interoperable access and management of the increasingly complex and heterogeneous digital 

collections.  These collections were rapidly emerging as the result of (1) massive scanning efforts to put 

ǘƘŜ ǿƻǊƭŘΩǎ ƪƴƻǿƭŜŘƎŜ ƻƴƭƛƴŜ ƛƴ Ǿŀǎǘ άŘƛƎƛǘŀƭ ƭƛōǊŀǊƛŜǎέ ŀƴŘ όнύ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴǘƻ 

ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǎŎƘƻƭŀǊƭȅ ǇǊƻŎŜǎǎ ǊŜǎǳƭǘƛƴƎ ƛƴ άōƻǊƴ ŘƛƎƛǘŀƭέ ƳŀǘŜǊƛŀƭǎ ǿƘƛŎƘ ǿŜǊŜ ǉǳƛŎƪƭȅ ōŜŎƻƳƛƴƎ ǘƘŜ 

foundation of the new scholarly record.    With each new project devising its own idiosyncratic solution 

for dealing with digital material, the possible future was an unmanageable set of stove pipe systems that 

would inhibit interconnection of information and endanger the long-term welfare of digital resources.   

Thus, a primary goal of the initial architecture was to design ŀ ǳƴƛŦƻǊƳ άŘƛƎƛǘŀƭ ƻōƧŜŎǘέ ƳƻŘŜƭ ǘƘŀǘ ŎƻǳƭŘ 

represent the full variety of digital content and a generalized repository model for consistent access and 

management to content.  

This notion caught the attention of  researchers at the University of Virginia Library [26] who were 

evaluating solutions for managing  an increasingly diverse digital collection and digital humanities 

corpus14.  After a period of successful experimentation with prototypes, the University of Virginia and 

Cornell University jointly applied for funding from the Andrew W. Mellon Foundation to build a 

production-quality, open-source system based on the original Fedora architectural principles.  Mellon 

has funded the Fedora Project since 2001 and at this point version 2.2 of the open source software is 

available.  The enduring first principle of a common object model over diverse content remains, but has 

been enhanced by rich new features including integration with web services, semantic web 

relationships, fine-grained access control, and version management.   These features are implemented 

as a service-oriented architecture that is highly scalable and robust, and that integrates with other 

applications and services.  

The three most important themes of the Mellon-funded era of the Fedora Project are described below. 

                                                           
14

 http://www.iath.virginia.edu/ 



7 

 

3.1 Flexible Building Blocks to Create the New Digital Landscape 

The flexible and extensible digital object model at the core of Fedora can be characterized as providing 

ά[ŜƎƻ-ƭƛƪŜέ ōǳƛƭŘƛƴƎ ōƭƻŎƪs to support uniform management and access to heterogeneous content 

including books, images, articles, datasets, multi-media, and more.  The model also supports the 

aggregation of content from distributed network sources into new complex digital objects, and the 

construction of information networks by inter-relating multiple digital objects.    

The flexibility of the object model makes it possible to compose complex content in a variety of 

configurations.   One example is depicted in Figure 1, with three Fedora digital objects from the special 

collections library at the University of Virginia.  The figure shows three independent digital objects, one 

with the encoded text of a historical document, another with the page scan of the document, and 

another with a relevant art image.  Each object has its own metadata.  Although each object is an 

independent entity with its own persistent identifier, the objects can be related to form a compound 

digital object.  

 

Figure 1 - Historical journal text and related art image 

In addition to providing the building blocks for content composition, Fedora also includes a generic 

repository service that defines and implements the core set of functions and interfaces necessary to 

manage and disseminate complex and heterogeneous digital objects in a generic and interoperable 

manner.  The repository service allows the binding of services to objects to create dynamic views of 

digital content.    An important aspect of Fedora is that its digital objects are self-describing, which 

means that they encapsulate all essential characteristics of the object.    This allows a complete rebuild 

of the repository from the information in the core objects, which has significant benefits for 

preservation and archiving of digital objects.  This is a subject described in section 6.4.    



8 

 

3.2  Catching the Next Big Wave - Semantic Technologies  

Semantic technologies are viewed by many to be the next major wave of technology in the information 

economy.     These technologies have a central role in systems that support knowledge work.  This 

impacts not only new systems but also existing systems that must be poised to adapt and evolve to 

integrate semantic technologies as they mature.    

 In 2005, the Fedora Project successfully integrated a first stage of semantic web technologies into its 

repository service by introducing support for RDF descriptions [17] of digital objects, RDF relationships 

and graph-based indexing of Fedora repositories 15.   This provided a more powerful and generalizable 

mechanism for expressing the relationships among digital objects. With this implementation, the objects 

in the repository could now be treated as nodes on a graph and that graph could be queried.  The 

impact of this adaptation has been significant since it positions Fedora as a unique open source system 

that simultaneously combines rich, semantic άƛƴŦƻǊƳŀǘƛƻƴ ƴŜǘǿƻǊƪǎέ ƻŦ ŘƛƎƛǘŀƭ ŎƻƴǘŜƴǘ  with support for 

persistence and management of digital content in a robust repository system that includes features such 

as authentication, policy enforcement, versioning, replication, integrity checking, dynamic views of 

digital objects, and more.  Figure 2 shows a simple example of the use of semantic relationships, 

demonstrating both the connection of a digital object to its Dublin Core metadata properties and to its 

component parts, an abstract and the full-text of the article. 

 

Figure 2 - Article and abstract as graph 
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 http://www.fedora.info/download/2.2/userdocs/server/resourceIndex/index.html 


