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University of Padua, Italy

University of Padua:

 1222: first academic year, second 
oldest university in Italy

 Organization:
Faculties: teaching (13)

Departments: research (more than 60)

 Staff:
 2500 research/teaching

 2000 technical and administration

 Students:
 57000/60000

More than 6000 graduate each year

http://www.unipd.it/

http://www.unipd.it/
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University of Padua: History

Galileo Galilei's desk

Main building of Padua University 

“Palazzo del Bo”

First woman graduate in the 

World: Elena Lucrezia Piscopia 

(degree in Philosophy in 1678)

Astronomical Observatory

Botanical Gardens 

founded in 1545

Anatomy Theatre: built in 1594 

first permanent anatomy 

theatre in the world.



ICADL 2007, Hanoi, 11 December 2007 © Maristella Agosti - University of Padua 6

Department of Information Engineering - DEI

DEI:

 Established in 1987

 Research:
Applied Optics

Automatics

Bioengineering

Computer Science

Electronics

Telecommunications

 Staff:
 100 research/teaching

 35 technical and administration

 100 PhD, research grant holders

 Quality

http://www.dei.unipd.it/

http://www.dei.unipd.it/
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Information Management Systems - IMS

IMS Research Group:

 Established in 1987

 Main Research Lines:

 Information Retrieval

 Digital Library

 Staff:

 6 permanent research/teaching

 5 PhD and grant holders

 4 collaborators

 Book on Twenty Years of Research:

 M. Agosti (Ed). Information Access
through Search Engines and Digital
Libraries. Springer, Heidelberg,
Germany, 2007.

http://ims.dei.unipd.it/

http://ims.dei.unipd.it/
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IMS Research Activities and Achievements

Hypertext Information Retrieval
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Information Access: the Three Main Actors

User

BO

Collection of documents

Access: 

function/model

Selected 

documents
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Information Access System

User

BO

Collection of documents

Access 

function

Selected 

documents
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Centralized Systems

 Library Automation System or Catalogue Databases System 

since it manages Bibliographic/Catalogue Databases to support 

services for: 

 retrieval of catalogue information

 localization of 

traditional library material

Contents

Management Software

Search Software





Text 

Documents
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Centralized Systems – Distributed Access

 Library Automation System accessible through Internet

 Online Public Access Catalogue (OPAC)

Text 
Documents

Contents

Management Software

Search Software





Internet
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Distributed Access also Through the Web

 Digital Library Management System: accessible through Internet 

and the Web

 Multimedia Contents

 Digital Objects Access 

through textual data

011110010001010100011100011101
110010101111001010101001000111
000111110111001010111100010101
000110111000111011



Contents

Management Software

Search Software





Internet
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DELOS Achievements

 DELOS View – Digital Libraries Universe

 DELOS Reference Model

 Service Oriented Architecture

 DelosDLMS

 Evaluation of a DLMS

DELOS View of DL, DLS and DLMS
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DELOS View of DL, DLS and DLMS

 Digital Library: A (potentially virtual) organization that comprehensively 

collects, manages, and preserves for the long term rich digital content and 

offers to its user communities specialized functionality on that content, of 

measurable quality, and according to prescribed policies

 Digital Library System: A software system that is based on a (potentially 

distributed) architecture and provides all the functionalities that are required by 

a particular Digital Library. Users interact with a Digital Library through the 

corresponding Digital Library System

 Digital Library Management System (DMLS): A generic software 

system that provides the appropriate infrastructure to

produce a basic Digital Library System that incorporates all 

functionality that is considered foundational for Digital Libraries

 integrate additional software offering more refined, specialized, or 

advanced functionality
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The Digital Libraries Universe

DL, DLS, and DLMS: A Three-Tier Framework

Figures extracted from: DELOS Deliverable D1.4.2 – Reference Model for Digital Library 

Management Systems, September 2006 and The DELOS Manifesto, 2007.
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The DL Universe: Main Concepts
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DELOS Reference Model Overview

22

 



ICADL 2007, Hanoi, 11 December 2007 © Maristella Agosti - University of Padua 23

Outline

 Introduction: University of Padua, DEI, IMS

 Information Access: the Three Main Actors

 Information Access System

 Centralized Systems

 Centralized Systems – Distributed Access

 Distributed Access also Through the Web

 DELOS View of DL, DLS and DLMS

 The Digital Libraries Universe

 DELOS Reference Model Overview

 Service Oriented Architecture

 DL Service: the Case of Annotations

 Evaluation of a DLMS

 Personalization through Web Log Analysis



ICADL 2007, Hanoi, 11 December 2007 © Maristella Agosti - University of Padua 24

Service Oriented Architecture 

 DL Functionality is available by dedicated services

 DL Applications can be built by combining existing DL 
services (possibly from different providers), independent of 
content

 Leads to extensible systems that can easily be adapted

Service-oriented DL Framework

Documents and
Collections

…

DL 

Services
Index PersonalizationVisualization

…

Ranked list
merging

1. O0262
2. O9340
3. O0232
4. O5050
5. O7221
6. …

1. O0012
2. O0262
3. O5050
4. O3627
5. o9340
6. …

Multi-
linguality
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Generic DLMS Service
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D
a
ta

 L
o
g
ic

A
p
p
li
c
a
ti

o
n
 L

o
g
ic

DLMS Service

WS Interface

D
a
ta

 L
o
g
ic

A
p
p
li
c
a
ti

o
n
 L

o
g
ic

DLMS Service

DLMS1 DLMS2

WS Interface

D
a
ta

 L
o
g
ic

A
p
p
li
c
a
ti

o
n
 L

o
g
ic

DLMS Service



ICADL 2007, Hanoi, 11 December 2007 © Maristella Agosti - University of Padua 26

The DelosDLMS Objective

 Have a demonstrator for future Digital Library Management 
Systems that not only shows new combined text and audio-
visual search functionality and personalized browsing by new 
adaptable information visualization and relevance feedback 
tools at the interface 

 Prove that generic systems can be built that not only support 

finding of relevant information but also enable to annotate and 

process found information 

 Integrate sensor data stream processing

 Allow simple configuration and adaptation while being reliable 

and scalable 
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DL Service: the Case of Annotations

 A very well-established 

practice and widely used

 A way for merging personal 

contents with the 

information resources 

provided by DL

 A means for improving 

collaborative work 

practices.
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Historical Annotations: Padua

Italia, Padova, Archivio dell’Università di Padova, Archivio antico, 

Matricula Nationis Germanicae artistarum, reg. 465, c. 69v
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Historical Glosses: Bologna

Italia, Bologna, Biblioteca 

Comunale dell’Archiginnasio, 

Salatiele, Ars notariae, ms B 

1484, c. 12r
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Annotation Concepts

Linking
Identification

Co-operation

Semantics

Materialization

User and Group

Author

Permission
Scope

Handle

Digital Object

Meanings GraphMeaning of 

Annotation

Sign of 

Annotation

Stream

Link Type

Segment

Extracted from: Agosti, M. and 
Ferro, N. (2008). A Formal Model 
of Annotations of Digital Content. 
ACM Transactions on Information 
Systems (TOIS), Vol. 26, Issue 1, 
pp. 1-55, January 2008
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Document-Annotation Hypertext 
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Example of Document-Annotation Hypertext 
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Flexible Annotation Service Tool (FAST)

 Choices:

 flexibility

modularity

 integration with different 

kinds of DLMS

 Motivations:

 paradigm of interaction 

with DLMS

 documents and 

annotations hypertext 

characteristics

 search functionalities
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The FAST Annotation Service

 Main Features

 Flexible and modular architecture deployed as a component 

service of an Digital Library Management System (DLMS)

 Full user and group management for improved and fine-

grained collaboration

 Advanced document/annotation search functionalities

based on the hypertext between documents and annotations

 Achievements

 FAST as stand-alone prototype

 FAST as Web service into the DelosDLMS
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FAST as Stand-alone Prototype
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FAST Architecture and Integration Map
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Search by Annotation into DelosDLMS
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FAST and DelosDLMS Integration - 1

 DelosDLMS interface 

has been extended 

for adding

annotations to 

objects
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FAST and DelosDLMS Integration - 2 

 Annotations are 

displayed together 

with all other meta 

data of an object
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FAST and DelosDLMS Integration - 3

 Keyword search can be 

performed on metadata 

only (marked in gray), 

on annotations only

(marked in green),

or on both (marked

with blue color)
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Evaluation of a DLMS

The evaluation itself of a DLMS turns out to be a 

scientific activity whose outcomes, such as 

performance analyses and measurements, constitute a 

kind of scientific data that need to be properly 

considered and used for

 the design and 

 development 

of DLMS components and services
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DIRECT: a DLS for IR Scientific Data

 DIRECT (Distributed Information Retrieval Evaluation Campaign 

Tool) is a digital library system for managing the scientific data 

produced during an evaluation campaign

 DIRECT has been adopted in

CLEF 2005

CLEF 2006

CLEF 2007
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DIRECT Participant Interface
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DIRECT Assessor Interface
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DIRECT @ TREC

48

http://direct.dei.unipd.it/
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Personalization through Web Log Analysis

 Analysis of the Web log files in the W3C Extended Log File 

Format

 Preliminary analysis using both HTTP requests and user surveys 

gives information on users from different point of view: 

Geographical areas

Use of different collections of digital objects

 Further analysis is necessary to give:

Better understanding on the usage of digital objects by users

Directions towards innovative personalized services
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The Future: from 2007 on

Not only 

information access 

but also 

direct production and contribution by final users
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Thank you for your attention


