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Workflow Management System Defined

• Locally developed platform independent Web accessib le 
metadata creation and management tool

• Used to ingest metadata and digital objects into RU core, the 
Rutgers institutional repository

The New Jersey Digital Highway

• Rutgers University Libraries received a National 
Leadership Grant from the Institute for Museum and 
Library Services (IMLS) in 2003 to create a statewi de 
repository and collaborative portal for New Jersey’ s 
cultural and heritage resources.  The New Jersey Di gital 
Highway (NJDH) was the result of that grant. 

• Partners included the New Jersey State Library, the  New 
Jersey State Archives, the New Jersey Historical So ciety, 
the American Labor Museum/Botto House, as well as 
smaller libraries, archives, and historical societi es. 

• The first phase of the grant focused on the immigra nt 
experience in New Jersey and included text, 
photographs, original documents, oral histories, an d 
video. 
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Origin of the Workflow Management System 

• The WMS grew out of the need for a mechanism to cre ate 
and manage metadata that could accommodate our 
needs and those of our partners as our repository 
develops and changes.

• Products were reviewed and the decision was made no t 
to purchase a commercial content management system 
for metadata.

Letter from Albert Einstein
to Boris Drasin dated May 14, 1936

Ribbon worn to support 
the Greek War Relief 
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U.S. Certificate of 
Naturalization

Family portrait

New Jersey Digital Highway
http://www.njdigitalhighway.org
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Why a Locally Developed System?

• Provides support for our hybrid metadata schema tha t enables 
interoperability with other systems and presentatio n platforms

• Ability to guide developments and enhancements, plu s *free* 
access to source codes

Challenges of In-House Development

• With autonomy, there are trade-offs, including the fact all 
testing of new releases and functionalities, all 
programming, and all bugs are resolved in-house.

• In-house development is time-consuming and requires  a 
large team of individuals drawn from a variety of 
departments under the Technical and Automated 
Services umbrella, including our Systems Department , 
the Scholarly Communications Center, and Cataloging  
and Metadata Services. 

WMS Metadata

• Hybrid metadata schema that draws on MODS, METS, 
and PREMIS to insure scalability to accommodate 
projects, and interoperability with other systems. Maps to 
Dublin Core for OAI-PMH participation.

• Uses five types of metadata that are drawn from a v ariety 
of schema: descriptive metadata, source metadata, 
technical metadata, rights metadata, and digital 
provenance metadata.
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WMS Metadata (continued)

• Descriptive MD
� MODS is used since it enables records to be mapped into 

IRIS, the Libraries’ integrated library system, in M ARC 
format.  This is currently used for electronic thes es and 
dissertations at Rutgers. 

� MODS uses standard bibliographic cataloging princip les.
� MODS enables us to provide information through mult iple 

presentation standards in a schema that is easily 
understood by various user communities

WMS Metadata (continued)

•Source MD

�Uses PREMIS elements.

WMS Metadata (continued)

• Rights MD
� Uses PREMIS
� Identifies rights holder(s) for each information re source.
� Provides permissions for use that the rights holder  has 

granted, including restrictions.
� Based upon rights events that enable archivists or rights 

administrators to document every instance of resear ch or 
permissions requests, rights transfers, copyright s tatus, 
etc.  
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WMS Metadata (continued)

•Digital Provenance, or
DigiProv

�Audit trail of any changes to 
the metadata

Structure Map

Structure map is generated 
for objects.  May be logical 
(intellectual structure) or 
physical (composition of original work).

Structure Map (continued)

Structure map 
options

These choices only 
available for repository
structure maps
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Structure Map Generated

Default structure map (logical).

Rutgers Data Model

• The WMS and RUcore are powered by an innovative 
events based data model that documents events in th e 
lifecycle of an object.

Rutgers Data Model (continued)

• Three main components: object , agent , and place .
• Object = Information object.  Examples: photograph,  3D piece 

of art work, digital image.
• Agent = Person or corporate body responsible for cr eating, 

managing, describing, or using information about a particular 
object.  Examples:  artist, author, photographer, m etadata 
manager.

• Place = Context-independent.  May be place of creat ion, 
display, location, etc. 

• An event occurs when an object interacts with an agent or 
place at a specific point in time.  Examples: Provenance events 
could include acquisition or donation.  Preservatio n events 
could include tape removal or digital restoration. 
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Rutgers Repository Software

• Goal was to build a trusted repository with a stron g focus 
on preservation.

• Fedora provides native support for METS and Rutgers  
documents preservation, rights and provenance 
information as part of our long-term preservation 
strategy. 

• Fedora provides a flexible service oriented reposit ory 
architecture.

• Fedora is open to collaborative development and Rut gers 
is a developer site.  

Rutgers Repository Workflow

Workflow 

Management

System

Fedora Repository

Architecture

Workflow Management System Features

• Enables creation and and editing of metadata.
• Creates a METS-XML wrapper for digital objects and 

associated metadata for export and ingest.
• Supports multiple strategies for entering objects a nd 

metadata into the WMS, including the ability to add  an 
entire digital object collection through batch impo rt or by 
migrating digital files and metadata from a collect ion 
owner’s database.

• Batch import may be used for any database or 
spreadsheet that exports records in text.
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Workflow Management System Features 
(continued)
• Building out capacity to handle audio and video. 
• Ability to edit objects exported to Fedora in the W MS.  

Workflow Management System Features 
(continued)
• Capability to contact WMS Manager via email
• Error reporting mechanism
• Online Help Center

Online Help Center
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Batch Import and Metadata Mapping

Hoboken Historical Photograph List

Hoboken metadata 
mapped against WMS 
proprietary metadata

End product: Item and 
metadata available in NJDH

Functions

WMS introductory 
screen

Creating Digital Objects and Metadata in the 
Workflow Management System

Pull-down enables users 
to select object architecture
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Metadata Creation and File Upload

Can upload files and create 
metadata, or start with metadata 
and upload files later

Object information 
always displayed

Metadata Creation and File Upload 
(continued)

Presentation files 
generated

This process also 
includes generation of
the structure map (not 

shown here)

Metadata Creation

Enter by MD type or limit 
to required elements 
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Metadata Creation (continued)

Metadata is entered using 
pull-down menus with lists

Metadata Creation (continued)

Required elements are 
indicated with an asterisk

Free-text is used for other 
fields, such as titles and notes.

Digital Projects Team

• Team approach: WMS Manager, Project Manager, 
Collection Manager/Curator, Metadata Manager, and 
Object Creators.

• WMS Manager- Oversees all WMS development, including  
programming, specifications for new releases, 
coordination of testing for new releases.

• Project Manager- Primary liaison to the collection 
owner/curator.  Coordinates digitization and overse es all 
technical aspects of the projects.  Also supplies a ll 
technical metadata for projects.
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Digital Projects Team (continued)

• Metadata Manager- Primary responsibility for metadat a 
design and creation, design project workflow, devel ops 
templates and controlled vocabularies, train object  
creators and owner/curators to create metadata and to 
use the WMS.

• Owner/Curator- Provides a collection description, 
descriptive information for each object (format, da tes, 
access restrictions, copyright).

• Object Creator- Creates metadata for a specific coll ection 
and associated projects. 

User Roles and Access
User name and status 
are established first.

Access levels and 
privileges are assigned 
next

Organization Records

• First step in adding a collection or project to the  WMS.
• Includes OrgID, organization name and CNRI handle 

identification. 
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Collection Management

• Collection records are created next.
• Presence of subcollections is indicated by an aster isk.
• Includes collection ID, collection name, and date c reated.

Controlled Vocabularies Module

• Enables Metadata Managers to refine and add terms t o 
existing lists.

• Current vocabulary lists include: LC Name Authority  File 
(personal and corporate names), LCSH, AAT, and Ruli b 
(Rutgers University vocabulary)

• New vocabulary lists may be added as needed.

Pull-down used to 
specify information

Digital Projects Workflow

• When collections are acquired, the Project Manager,  
Metadata Manager, and Collection Owner/Curator meet  to 
evaluate the collection, establish a workflow for s canning 
and metadata creation, and determine rights restric tions.

• Metadata Manager works with Collection Owner/Curato r 
to review or set up finding aid, inventory, or othe r 
resource(s) containing an object description, date( s), and 
digital file number to assist with metadata creatio n for 
unprocessed collections. 
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Finished Product: Completed Metadata 
Records
• When metadata creation is complete and objects have  

been ingested in RUcore, the metadata may be viewed  in 
FOXML, METS, or HTML.

• HTML view displays the various types of metadata.

Finished Product: Completed Metadata 
Records (continued) 

Metadata may 
be viewed in 
FOXML, METS, 
or HTML

Display of Digital Resources

• Objects in RUcore may be viewed using different 
presentation formats.  

• Still  images are available as DjVu, PDF, or JPEG. 
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Display of Digital Resources (continued)

• Audio objects are available as MP3 files.
• Videos are available as Flash or Quicktime.

Dynamic Portal Feature

• NJDH enables organizations to create dynamic portal s for 
their collections

• Provides look and feel of a custom portal 
• Seamlessly linked back to NJDH

Dynamic Portal Feature (continued)
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Dynamic Portal Feature (continued)

Provides ability 
to restrict searching 
to dynamic portal 
collections

Future Releases

• PDF Server software
• Video streaming
• MADS module
• Large file ingest
• Watermarking for digital objects
• Sakai interface
• Jpeg 2000 capability

Breaking Developments

• Planned Open Source version of the WMS expected for  
2008

• Collaboration with Penn State, Northwestern Univers ity, 
and Princeton University

• Collaboration with Library of Congress 
• Collaboration with Virginia Tech to produce an Apri l 16 

Memorial (not yet live). 
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Card from Team Bank of America
Source: Rutgers Focus, September 16, 2007: 
http://news.rutgers.edu/focus/issue.2007-09-26.1066 478179

Poster from a kindergarten class in East Los Angele s
Source: Rutgers Focus, September 16, 2007: 
http://news.rutgers.edu/focus/issue.2007-09-26.1066 478179

Questions or Comments?

Mary Beth Weber
Cataloging and Metadata Services

Rutgers University Libraries
mbfecko@rci.rutgers.edu


