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1.1. Recommendations for Recommendations for 
Digital Library UsersDigital Library Users

Current recommendations systems are based on
User collaboration & mining of user behaviour
Pre-computed document similarities (clustering, cosine measure,  
co-citations, etc.) limited to a single DL index

Challenges in providing Web recommendations
Well organized and structured Digital Library world vs. 
heterogeneous and chaotic Web
Unified view on related publications and topic-specific Web 
documents (e.g., authors’ homepages)
“Virtual links” from meta data through additional Deep Web search

Topic-specific hub pages
Full text sources for training

Filtering, user feedback, and iterative topic refinement 
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Many access points, 
e.g., DBLP, CiteSeer, 
ACM, Springer, Achilles, 
HCIBIB
Different query formats & 

services
Insufficient coverage
Insufficient functionality

2. DAFFODIL: Motivation2. DAFFODIL: Motivation
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2.1. Combination of Services & 2.1. Combination of Services & 
InformationInformation

Virtual Digital Library

Service

Service

...

Service

One access point
Integration of  DLs and 
individual services
Meta data extraction
Synergy effects

Strategic information 
search
Information organization 
in personal folders

DAFFODILDAFFODIL

DL1 DL2 DLk
...
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2.2. Lifecycle of Scientific Search as 2.2. Lifecycle of Scientific Search as 
an Interactive and Iterative Processan Interactive and Iterative Process
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2.3. Personal Library2.3. Personal Library
Publications organized as 
structured meta data
Digital Library Objects (DLOs)

Authors, title
Web links
Journals
Conferences
Keywords, abstracts
Queries

Meta data export in XML or 
BibTex
Basis for information exchange 

with BINGO!



Theobald, Klas: Personalized Exploration of Digital Libraries and Web Sources 8

3. BINGO!3. BINGO!
Focused crawler

Combination of traditional crawler with classifier and link 
analyzer for topic distillation
Crawls mainly within the densely connected neighbourhood 
graph for the topics of interest
Filters out irrelevant documents directly at the crawler frontier

Information portal generation
Initialized by a set of training documents (e.g., bookmarks)
Extends and maintains a user-specific topic-directory (Yahoo!)

Expert queries
Initialized by a single-topic keyword query
Exploits existing index or external search engine for retrieving
initial hubs training & seed
Improves recall



Theobald, Klas: Personalized Exploration of Digital Libraries and Web Sources 9

World Wide Web
.....
.
.....
.....
.
.....

Crawler Document
analyzer

Feature 
selection

SVM
classifier

HITS
link-

analyzer

URL
queue

Feature
vectors,
TF*IDF

Hubs 
&

Authorities
Taxonomy

index
Topic-

specific
features

3.1. Focused Crawler Architecture3.1. Focused Crawler Architecture

Training
documents

TrainingIterative (Re-)Training,
Feedback
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4. Meta Data Processing4. Meta Data Processing
DLOs do provide

Comprehensive meta data describing the publication
DLOs may provide

Links to full text sources (e.g., PS, PDF or DOC - files)
Links to homepages, DL portals, or other Web references 

Focused crawler requires
Full text documents for feature extraction and training
Topic-specific hubs as start pages of focused crawl

Solution: Additional Deep Web queries using DLO contents

Web Service Framework (WSF)
Replace form submission method of the browser (HTTP post) with new WS

Detection of attribute labels/names next to form fields
Form types determine attribute types (e.g., String, Date, etc.)

Generation of WSDL description for WS parameters
Automatic deployment under local Tomcat Web Server
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4.1. Ontology4.1. Ontology--Enabled Form Matching        Enabled Form Matching        
& Portal Selection& Portal Selection

Ontology service
Incorporates WordNet, Cyc, and personalized domain ontologies
Mapping of attribute names to semantic concepts
Quantified relationships between concepts
Approximate matches between similar attributes in a DLO and WSDL

Portal selection
Aggregation of attribute similarities between a DLO and WSDL
Ranking for the top matching portals to each meta data query

Unified handling of heterogeneous portals
Pre-computed (static) mapping on schema level only
Automatic form completion and submission
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5. System Integration5. System Integration
Web Service Infrastructure

Two standalone Tomcat Web Servers for WS routing
Daffodil at Universität Duisburg
Bingo! + WSF at MPII Saarbrücken

Asynchronous coupling
Distributed multi-user requests
Queuing of recommendation requests at Daffodil (FIFO)
Integration of Bingo! into Daffodil’s agent-based structure

Simple communication protocol (via RPCs)
1) Daffodil: Init request with basic crawler parameters
2) Bingo!: Fetch folders along with user id & timestamp
3) Bingo!: Return top recommendations
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WSF: DBLP Trier, HCIBIB, Achilles, NCSTRL, Springer, Google adv.

6. Experiments: User Folder for “Workflow”6. Experiments: User Folder for “Workflow”



Theobald, Klas: Personalized Exploration of Digital Libraries and Web Sources 17

6.1. First Iteration & Feedback6.1. First Iteration & Feedback
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6.2. Second Iteration6.2. Second Iteration
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7. Conclusions & Outlook7. Conclusions & Outlook
Coupling of Bingo! and Daffodil provides 
significantly added value for advanced users

For Daffodil: Context-based search over the Web
For Bingo!: Access to semi-structured meta data and 
the Deep Web 

Future work:
More exhaustive experimental evaluation
Extensive study of relevance feedback
DLO extraction from recommended URLs
Personalized crawling as a publicly available service 
for Daffodil users (dedicated server)
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Try it out !Try it out !

www.daffodil.dewww.daffodil.de


