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What we will cover today

• History of Northwestern's Kirtas program
o Scope of local book digitization
o Workflow

• Goals of the Mounting Books project
• Details of the workflow system
• About Fedora architecture for Northwestern Books
• Future directions



2005 Acquisition and initial testing (in Preservation)

2006 Production of print facsimiles of Brittle books

Kirtas @ Northwestern University Library





Problem 

We had a book scanner.

We weren't doing anything with the scans 
other than printing them, binding, returning to 
shelf.

We didn't have a system in place to publish 
them to the Library's Fedora repository.



The book digitization workflow



Production / Staffing
Kirtas: 

APT 1200 rated @ 1200 pages/hour (20 pages/minute)
Assumes no setup time, 1200 page book
Produces raw images 

Real-world:
APT 1200 produces 6-900 pages/hour
Each student processes 1-200 pages/hour

Currently 6 students: 2 scanning, 4 processing

Before Book Workflow Interface software:
120 books/quarter



Brittle Image Processing





Patron/Collection Image Processing



2007 Shift away from Brittle reformatting on Kirtas
New Digital Collections department formed
Applied to Andrew W. Mellon Foundation

2008 Collection/Patron/Brittle, quarterly queues
New focus on digital-only delivery 

Mellon-funded Mounting Books project

2009 Book Workflow Interface (BWI)
books.northwestern.edu

Kirtas @ Northwestern University Library



Simple workflow



Workflow reality



Workflow reality over time



Workflow reality over time



Scope of the Mounting Books project

• Streamline and extend the book scanning workflow

• Publish digitized books online, link from the library catalog

• Share as many of our software components as possible



Demonstration

Finding books in Voyager



The BWI workflow diagram
Generated by the jBPM. Shows the steps taken to process a book

(view larger image)

https://rosebud.library.northwestern.edu/wiki/pub/Main/KirtasWorkflowDocumentation/pastedGraphic.png


List of in-process book jobs



Book job details



Status message:
book files moving



The Queue Server
The Queue Server is notified of jobs that need to be processed, and queues 
them up to avoid overloading the server.

Each set of images has the following processes:
• Conversion to JPEG2000 using Aware software.
• MIX metadata generated with JHOVE
• Exif extraction from original camera images 
• Three OCR derivatives are extracted (image plus text PDF, plain text, and 

XML) using ABBYY OCR software.
• The Queue Server also triggers FOXML generation and ingestion into 

Fedora.



The Book Builder
As part of the workflow, operators create and enhance structure for digitized 
books.

Features of the Book Builder: 

• Operators can create chapters and other subdivisions.
• Each part of the structure (such as a chapter) can be given a number and a 

label.
• Automatic page numbering in descending or ascending order. Optionally, 

operators can apply their own custom page numbers.
• Application of informational tags indicating the presence of other elements 

such as figures and blank pages. These tags will be useful in the future for 
scholarly analysis and collection maintenance.

• Information about the structure is stored as METS. 



Book Builder demonstration



Book approval

• Generate a Handle that links to book in public 
interface

• Update Voyager (Library catalog) with 856 URL to 
Handle

• Update the Search index
• Update PREMIS (future feature)



Fedora Datastreams and Disseminators

Datastreams are either pieces of content, or pointers to 
external content that are stored within one Fedora object.
For example, a datastream may be a JPEG image, a Dublin Core XML file, or a 
redirect to a streaming movie on a server.
Disseminators are services that can provide a different view of 
the stored data.

For instance, a dissemination may include the ability to retrieve a different size of 
an image that is stored. The service takes the stored image, resizes it, and sends 
it to the user. The original image is not modified.



Atomistic vs. Compound Approach

Compound objects:
• Include many datastreams within one object
• Have information about the whole and its parts
• While the information is stored in one big object, it's harder 

to take advantage of Fedora's object model
• Objects can be as easily reused



Atomistic vs. Compound Approach
An example Compound object (a book object):



Atomistic vs. Compound Approach

Atomistic objects:
• Have a small number of datastreams per object
• Relationships are stored so the objects can be recognized 

as one entity. 
• Many objects may be needed, but this takes best advantage 

of Fedora's object model.
• Best for object reuse; for example, all image objects in the 

repository can share the same dissemination services.



Atomistic vs. Compound Approach
Example Atomistic model (a book object and related page 
objects):



Each page object shares the same basic access model
(In fact, all of our Fedora image objects share the same dissemination access model)



Page Imaged Book Model



Page Image Model



Web-enabled services

Web-enabled services allow us to more easily use software 
components for other projects. The web-enabled services used 
for this project include:

• Voyager (Integrated Library System) updater
• Handle persistent URL creator
• Queue server
• Yaz Proxy Z39.50 server
• SOLR search service 
• Fedora digital repository 



Other Technologies used in the project

• METS - used to store the book structure
• Ext-JS - JavaScript library, includes interface and AJAX
• JSON - Used to communicate between JavaScript and 

server-side Java 
• ABBYY - OCR technology
• Aware - Generates and serves up derivatives 

from JPEG2000 files
• JHove - For generating MIX data from images





"we" =

Northwestern University Library
Administration, Bibliographic Services, Digital Collections, Library Technology, 
Preservation, Business & Finance, Special Collections and University Archives, 
Africana, Science and Engineering Library, Transportation, GovInfo, Music 
Library, Circulation ... and many more

Northwestern University Academic & Research Technologies
Flash viewer development

OpenSky Solutions
James Chartrand

Project funded by the Andrew W. Mellon Foundation

Thank you



where we are now...



future growth...



What next?

• PDF for download and printing, OCR tweaks
• Minor fixes to metadata display, OPAC linking
• Fine-tuning Book Builder navigation
• Northwestern Books beta launch early April
• Mounting Books software available June 30 

then...
ebook support, print-on-demand, expanding access to Book 
Builder, METS/ALTO & TEI, integration with Portico, Google 
content/HathiTrust? 


	Slide Number 1
	Slide Number 2
	What we will cover today
	Kirtas @ Northwestern University Library
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Production / Staffing
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Kirtas @ Northwestern University Library
	Simple workflow
	Workflow reality�
	Workflow reality over time�
	Workflow reality over time�
	Scope of the Mounting Books project
	Slide Number 18
	The BWI workflow diagram�Generated by the jBPM. Shows the steps taken to process a book�(view larger image)
	Slide Number 20
	Slide Number 21
	Slide Number 22
	The Queue Server�
	The Book Builder�
	Book Builder demonstration
	Book approval�
	Fedora Datastreams and Disseminators�
	Atomistic vs. Compound Approach�
	Atomistic vs. Compound Approach
	Atomistic vs. Compound Approach�
	Atomistic vs. Compound Approach�
	Each page object shares the same basic access model�(In fact, all of our Fedora image objects share the same dissemination access model)
	Page Imaged Book Model
	Page Image Model
	Web-enabled services
	Other Technologies used in the project
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	What next?

