
FEDORA Digital Repository 
Implementation at UVa

or, You've All Heard About Fedora,
Here's What We're Doing with It

Leslie Johnston, UVa Library
DLF Spring Forum

May 15, 2003



Background

In 1999, The UVa Library' s Digital Library Research and 
Development (DLR&D) group read an article in D-Lib about the 
Fedora (Flexible and Extensible Digital Object and Repository 
Architecture) system, designed by Carl Lagoze and Sandra Payette 
of the Cornell Digital Library Research Group.

By the summer of 2001 UVa built an “alpha” testbed that included
500,000 data objects and a variety of disseminators for electronic 
finding aids, TEI-encoded etexts of letters and books, and for 
XML-encoded structured collections of art, architecture and 
archeology images, and a set of social science data. 

http://www.dlib.org/dlib/may99/payette/05payette.html
http://www.cis.cornell.edu/infoscience/research/dl/home.html


Background

In late 2001, The UVa Library Digital Library Research and 
Development Group began collaboration with the Cornell Digital 
Library Research Group to develop Fedora under a $1,000,000 
Andrew W. Mellon Foundation grant.  A number of deployment 
partners signed on to test deploy the system during its 
development.

On May 16, 2003, release 1.0 of the Fedora digital object 
repository management system was made available under a 
Mozilla Public License through the project web site. The UVa 
Library is also launching its first phase production repository 
within the UVa domain. 

http://iris.lib.virginia.edu/dl/resndev/fedora_grant.html
http://iris.lib.virginia.edu/dl/resndev/fedora.html
http://www.fedora.info/


Fedora Architecture

• Fedora is written in Java 1.4. 
• A Fedora repository is exposed as a Web service and 

is described using Web Services Description 
Language (WSDL). 

• Digital object behaviors are implemented as linkages 
to distributed web services that are expressed using 
WSDL and implemented via HTTP GET/POST or 
SOAP bindings. 

• Digital objects are encoded and stored as XML using 
the Metadata Encoding and Transmission Standard 
(METS). 



Fedora Architecture

• The Fedora architecture is based on object models 
that represent data objects (units of content) or 
collections of data objects.

• The objects contain linkages between datastreams 
(internally managed or external), metadata (inline or 
external), and behaviors that are themselves code 
objects and link to disseminators (processes, 
mechanisms, and external software.

• Object models can be thought of as containers that 
give a useful shape to information poured into them; 
if the information fits the container, it can 
immediately be used in predefined ways.



Object Models
• A Fedora object has four basic components: 

– A persistent identifier or PID. Handles are not currently used.
– A set of disseminators that define a set of behaviors the object can perform.
– A set of descriptive and administrative metadata about the object and its content.
– One or more datastreams that define the content of the object. 

• Objects “subscribe” to the same object model if they share the same basic object structure by 
having the same number and type of datastreams (content streams) and by having the same set 
of disseminators or behaviors.



Design of Models and Disseminators

• Fedora developers met with image and text content 
and format specialists, application developers, and 
user service librarians to understand what media files 
we have and how our users expect to find them and 
use them.

• Specifications were set for:
– Datastreams (formats, variation in deliverables [EAD vs. 

TEI vs. Ebooks, page images vs. documentary images])
– Metadata 
– Discovery (metadata vs. full-text searching, presentation of 

results sets, etc.)
– Delivery (must support static and on-the-fly file delivery, 

and varied end user download and printing requirements)



Image Object Model
• The General UVa Image Object Model design includes four separate 

datastreams (or basis):
– Preview- sized images 
– Screen-sized images
– A MrSID version 
– The “Delivery Master” (the image that was used to derive the other 

datastreams)
• The disseminators that define the functionality of the object by describing a 

set of behaviors or Behavior Definitions. The uvaImage disseminator 
consists of five behaviors

– getPreview – retrieve the preview size of the image 
– getScreen – retrieve the screen size of the image 
– getImageViewer – retrieve the screen size of the image but with additional 

image manipulation tools 
– getSizedImage(x,y) – retrieve the specified size of the image 
– getDeliveryMaster – retrieve the delivery master (or ascertain its off-line 

location) 

http://iris.lib.virginia.edu/dl/reports/image_obj_model_report.htm




Text Object Model
• All electronic texts in the Central Repository will be encoded as TEI in 

XML. Each digital object will also contain descriptive and administrative 
metadata about the object as a whole and about each of its datastreams. The 
uvaMetadata disseminator will be available on every object and will 
provide the capability to retrieve descriptive and administrative about the 
object and its content. The UVa General Text Object Model contains five 
datastreams:

– Static XML version of text – points to the raw XML version of the text. 
– Static XHTML version of text – points to an XHTML version of the text or to a 

placeholder indicating that a static version does not exist and will be dynamically 
generated. 

– Static PDF version of text – points to PDF version of the text or to a placeholder 
indicating that a static PDF version does not exist and will be dynamically generated. 

– Static PDB version of text – points to PDB version of the text or to a placeholder 
indicating that a static PDB version does not exist and will be dynamically generated. 

– Static LIB version of text – points to LIB version of the text or to a placeholder 
indicating that a static version does not exist and emails a request to have one externally 
generated.

http://iris.lib.virginia.edu/dl/reports/text_object_model_report.htm


Text Object Model, continued
• It is desirable to have a single behavior definition for all electronic text, but with 

multiple implementations (behavior mechanisms) for each different type, sharing 
the same behavior definition. The General Text Behavior Definition defines eight 
basic behaviors for all electronic texts:

– getPreview – display a “preview” representation of the text that represents a 
bibliographic citation. 

– getTreeView(level) – display an XML DOM node tree representation of the text down 
to the specified level in the text. 

– getChunk(idref) – get a chunk of XML specified by the idref; this behavior retrieves the 
specified XML fragment from the text. 

– getChunks(XPath) – get multiple chunks of XML specified by the XPath expression; this 
behavior may retrieve multiple XML fragments from the text. 

– getStaticView – display static HTML view of text; the static view would be a view just 
of the text itself. 

– getDynamicView – display the text in an interactive HTML form; the dynamic view 
would include the full set of support tools available for the particular type of text. 

• getPrintable(format) – download a version of the file in the specified format; at present, three 
formats would be allowed including .pdf, .pdb, and .lib. 

• getDeliveryMaster – download raw XML text of delivery master 





Effect on Production
• Development of new file naming conventions across the 

Library.
• Documentation of deliverable file formats and sizes.

http://iris.lib.virginia.edu/dl/reports/best_practices.html
• Development of UVa Metadata, documentation of minimum 

metadata standards, and mappings to TEI, EAD, VRA Core, 
and Dublin Core.

• Development and introduction of the General Descriptive 
Modeling Scheme (GDMS) and a GDMS Tool to create 
structured representations of collections of objects.

• Development of a workflow and tools for batch processing of 
deliverable files and loading into repository directory trees.

• Development of batch tools to create Fedora objects, creating 
the linkages between media files, metadata, and disseminators.

http://iris.lib.virginia.edu/dl/reports/best_practices.html
http://iris.lib.virginia.edu/dl/reports/metadata.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html
http://iris.lib.virginia.edu/dl/resndev/gdms.html


Discovery

• Indexing and searching are handled outside of 
Fedora.  

• The current UVa implementation uses Tamino and 
OpenText. OpenText will be updated to XPAT, and 
Tamino has proved to be a poor fit for use with full-
text, so other products (such as Ipedo) are under 
review.

• The web-based discovery interface uses external 
indexes to build a results set; the interface uses XSLT 
to format results, in combination with JavaScripts that 
build menus on-the-fly to display metadata and 
available functions.

http://www.ipedo.com/


Delivery

• When objects are selected for viewing or 
downloading, calls are sent to Fedora via URL 
parameters to retrieve the objects, which are 
formatted using XSLT.

• The majority of the current Fedora disseminators use 
a combination of Perl programs and XSLT to format 
the objects for display.

• Other disseminators include wrapping a zooming and 
panning Java applet around an image;  generating a 
downloadable JPEG from the MrSID file; and 
delivering downloadable versions of XML EAD files 
for partnering institutions.











































Future
• Further development of a heterogeneous Collection Object 

Model, with core behaviors that should be applicable across 
entire collections (getInventory, getPIDs, etc.)

• Migration of the image and text collections into Fedora, and 
transformation of the prototype delivery applications into 
Fedora disseminators.

• Development of object models and disseminators for data sets.
• Future authoring and delivery services will be developed on 

top of the repository for users:
– An improved GDMS XML authoring tool that is usable by faculty.
– Distributed repository storage in affiliated user's "home directories" 

elsewhere in the University environment.
– A "shopping cart" for the repository that allows users to create and 

retain persistent sets.
– Linkages between repository disseminators and commercial tools. 
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