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Digital Publishing at CDL

● What is CDL?
– University of California's 11th university library
– Among world's largest digital libraries
– We help campuses share resources & holdings

● What do we mean by “Digital Publishing”?
– Full access to large text collections
– Quickly navigate large documents
– Intelligent links within and between docs
– Search results shown in context



Problem:
Diverse Data

● Our collections: many and diverse
– eScholarship Editions: Texts and monographs

● A single text may be 10 megabytes or more
– OAC: eTexts, finding aids
– Special collections

● Free Speech Movement Digital Archive
● Japanese American Relocation Digital Archives
● Tobacco Control Archives
● Hundreds more



Problem:
Proprietary Software

● Digital Publishing Products
– “Black box” (no control over fixes & features)
– Often not standards-based
– Tech companies have short lifespans
– Support often spotty
– $$$$$



Problem:
Constant Flux

“You know what 
would be cool...”

“I just threw
in 2500 
new files...”

“It should be
pretty easy 
to...”

“Hey guys, what if we...”

Brian Tingle, a source of constant flux

“That's great,
but could we 
add this too?”



Problem:
Deployment Speed

● Collections growing and multiplying
● Users don't want to wait a year for access
● Programmers are expensive
● Look & feel goes stale quickly
● Barrage of feature requests



Our Solution:
XTF

● XTF is:
– A framework to build search & display services
– Web and XML centric
– Focused on textual data
– Simple to install and configure
– Good for rapid prototyping and fast deployment



What XTF is Not

● XTF isn't for everyone.
– It is not a content management system 

(versioning, archiving, peer review, etc.)
– Not a content editing environment
– Not built for remote administration
– Not a true XML database



XTF is Open Source,
Standards Based

● Based on free, open-source tools:
– Java 2
– Lucene 1.4 full-text search toolkit
– Saxon 8.0 XSLT processor

● XTF itself is open-source (BSD license)
● No native code – pure Java and XSLT 2.0
● Runs on SunOS, Linux, Windows
● Drops right in to Tomcat or Resin
● UNICODE support throughout



XTF System Overview



Modular

● Use  crossQuery  servlet to search, 
dynaXML  servlet to display and navigate. 
Mix and match.

● Stylesheets govern flow of data – no Java 
programming required

● Easy to add features incrementally
● 100% configurable “look and feel”
● Skin & slice: one system can have several 

interfaces and multiple “brands”



Indexing Process



Indexing

● Input filters adapt to many XML doc types
– Coming soon: Non-XML formats (e.g. PDF)

● XTF is agnostic regarding:
– Document identifiers
– Filesystem organization
– Meta-data storage

● Incremental indexing
– Simply update filesystem then run indexer.



crossQuery servlet



Flexible Search/Display

● One query, many collections
– XTF enables “Virtual collections”

● Output filters for various styles and modes
– e.g. simple vs. advanced search form, results in 

brief vs. long format, etc.
● Query parsers for different search interfaces

– Interface to other query protocols



Query Power

● Many operators
– AND, OR, NEAR, NOT, phrase, range, wildcard

● Arbitrarily complex queries
– Combine full-text search with meta-data
– Unusual queries like “dynamic duo” near “red 

phone”
● Structure-aware searching

– e.g. search only headings, or only bibliographies
– But must pre-define which structural elements to 

search



More Power

● Fixed-length snippets 
– Of course with keywords in context

● Sort by relevance, or any meta-data fields
● No penalty for huge documents

– XTF “lazily” pulls in only those parts used by a 
particular request (e.g. show Chapter 1)

● Scalable
– Lucene proven with extremely large data sets

● Authentication: IP lists, LDAP, or external 
(e.g. Shibboleth)



dynaXML servlet



Technical Sidebar:
How We Adapted Lucene

● XSLT prefilter flattens XML structure
– Series of text blocks tagged with structual info

● Chunking for efficient searches
– Lucene performs best with small documents
– XTF breaks large docs into 200-word chunks
– Chunks overlap to detect a hit starting in one 

and ending in the next.



Technical Sidebar:
How We Adapted Lucene

● Marking search hits in context
– Lucene doesn't pinpoint location of hits
– XTF dynamically annotates original XML doc 

with ranked hits, then sends to XSLT formatter
● Robust, efficient stop-word handling

– “the, a, an, it, on...”
– People do use them, and expect corresponding 

results (for speed, Lucene ignores stop-words)
– XTF secretly joins stop-words to adjacent words, 

forming “n-grams”



Walkthrough

● Goal: Modify an existing service
– Extract new meta-data
– Add ability to sort by date
– Customize search form & result display
– Customize object display



METS Data



preFilter.xsl



Indexing



queryParser.xsl



resultFormatter.xsl



resultFormatter.xsl



resultFormatter.xsl



Search Form



Search Results



docFormatter.xsl



Object View



eScholarship Interface



Wrap-up: Possible 
Future Developments

● Some features on the horizon:
– Provide automated spelling suggestions
– Toggle case, diacritic, and plural sensitivity
– Index non-XML docs (e.g. PDF, Word, HTML)
– Properly handle non-European languages 

(Arabic, Chinese, Japanese, Korean, etc.)
– Store and recall user prefs, searches, results
– Interface with external thesauri, ontologies, and 

recommender systems.



Availability

● Pick up a CD after the presentation

● Or go to the source:

                 xtf.sourceforge.net

Documentation, news, source code, feature 
requests, and more.



Questions?

● We'll take questions now (time permitting), or
● Join our “birds of a feather” session, or
● Catch us at DLF, or
● Send us email:

– Kirk Hastings: kirk.hastings@ucop.edu
– Martin Haye: m1@snyder-haye.com


