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Contents of Former Lectures

The scope of the initial days lectures has been to address all basic issues of 
modern Information Retrieval (IR) to set the scene of this complex and 
fascinating discipline: 

models, 
users, and 
evaluation.
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Scope of Present Lecture

Main scope of this lecture is to give some clues to start to translate/transform 
these three aspects into effective and usable Information Retrieval Systems or 
Services (IRS).
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IRS “on the Web”

We consider only the case where the IR Systems/Services are “on the Web”, 
that is the IRS are accessible through the Web permitting Web Retrieval of 
information and documents.
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Focus

Web Retrieval is a vast subject. Here we concentrate on the aspects that are 
related to the retrieval of:

collections of Web pages, 
collections of digital documents, or
collections of catalogues data

for users accessing those collections through a Web browser.

“IR System” and “IR Service”: similarities and differences. 

Main IR Systems and Services of interest are:
search engines cooperating with search agents for the retrieval of Web pages,
search services usable through digital library architectures for the retrieval of digital 
documents, and
bibliographic/catalogue services for the retrieval of catalogue information and the 
localization of digital or traditional library material.
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The Information Space Defined by DELOS

From [DELOS, 2001]:

Databases

Web

Structure of Data

Knowledge of 
Users/Tasks
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Digital Libraries
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The DELOS Information Space Revisited

Databases

Web

Structure of Data

Knowledge of 
Users/Tasks

High

HighLow

Search 
Engines

Digital Libraries

Catalogue DB
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IR: Process and System/Service
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The IR “U” Process
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Indexing

Searching

Information 
needs

User Selected 
documents

representation

Document content 
representation

query

Indexes and 
documents 
databases

match

Retrieved documents

Different 
feedback 

mechanisms

Document gathering

Document and query                  
management

Phases of the IR Process
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IndexingSearching

User

Indexes

Engine

Retrieved documents

feedback

Document gathering

Document and query                  
management

Architecture of a Traditional IRS

Collection of documents

IndexerQuery 
processing

IRS

Maristella Agosti

Web Retrieval – 3.9.2003

12

ESSIR 2003

University of Padova, Italy

Search Engines

Search engines cooperating with “search agents” and 
“file traverser” for the retrieval of Web pages and 

documents by direct search
(direct search versus navigation)
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A Web Page as an IR Document

A Web page corresponds to a document in traditional IR.

Web pages are really different in size and in the type of files that can 
constitute them (e.g.: text, graphics, sound).

Collection of Web documents:
In many cases the collection of documents that is processed by a search engine is 
a collection of selected Web pages/documents of interest in the part of the Web 
which is “directly” available; 
this means that often are excluded Web pages and documents that cannot 
considered for direct indexing (e.g.: pages with authorization requirements, or 
pages excluded using the robot exclusion standard).
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Document Gathering

Target:
construction of the collection of the Web pages and documents that form the 
universe of interest that the software tools have to index and manage.

The user is going to search and retrieve “relevant” documents from this subset
of the real Web.

Output of this phase can be:
“virtual collection” (docs discarded after indexing), 
“physical collection” (docs maintained), or
both.
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SW Tools  for Document Gathering

The gathering of the documents for building the collection of Web 
pages can be done in two different ways:

the Web pages are submitted by users or companies to the search engine,

the Web pages are collected by a software tool, usually a Web Search Agent 
(WSA), where the WSA is an Information Agent which operates in the Web; see 
[Klusch, 1999].
Typical used names for identifying a WSA are: spider, crawler, and robot. 
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Autonomous agents

Biological agents Computational agents Robotic agents

Software agents Artificial life agents

Viruses Task-specific agents Entertainment agents

Information agents

Non co-operative Co-operative

Adaptive       Rational Mobile   Adaptive     Rational       Mobile

In the Web context: 

Web Search Agent

A Classification of Information Agents

From [Klusch, 1999]
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Web document extraction from 
the specified URL

Extraction of a URL from the 
FIFO list and submission of it to 

a Web server

FIFO List of URL

http://www.unipd.it/

http://www.unisi.it/

http://www.unibo.it/
Server Web

Indexing the Web 
pages/documents

Indexer

Document Gathering through a WSA
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Documents 
database

Input: Text documents 
collection

Lexical analysis

Stop words removal

Stemming

Weights assignment

Assignment of 
unique documents 

identifiers

Digital version of original 
text documents

Indexes 
database

Database of 
structured data 
for answering 

SQL-like 
queries

Information Retrieval and 
Database Management 

Software Tools

Indexing: Traditional IR
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Indexing for Web Retrieval

Query-based Engines:
indexes are automatically built

Classified Lists: 
subject directory catalogues are 
manually built

automatic

manual
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Web “documents” database 
containing only some 

document sections and the 
URL to complete Web pages

Lexical analysis

Stop words removal

Stemming

Weights assignment

Assignment of unique 
documents identifiers

Indexes 
database

Indexes  by:
• author, 
• title, 
• date,
• metadata,
• words, ...

Meta tag analysis
Web documents indexing

(SW tools with IR and DBMS 
capabilities)

Indexing for Web Retrieval

Web Search Agent (WSA)
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Web 
“documents” 

database

user

Query Indexing:
• lexical analysis, 
• stop words removal,
• stemming, and
• weights assignment 

to the phrase used by 
the user as query

Interface

Indexes 
database

Information Retrieval 
and Database 

Management Software 
Tools

User query

IR/DBMS engine
information extraction from 

indexes

Search 
operations

Presentation of 
documents

Retrieved documents evaluated by 
the software search tools as 
pertinent to the user query

Searching
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Document and Query Management

The decision of maintaining the original version of Web documents that 

have been indexed can be made, because the document can change over 

time and  the new one can be really different from the version which has 
been indexed, and it can constitute a surprise for the user when it sees it  

as present in the answer of its query.

“virtual collection” 
(docs discarded after 

indexing)

“physical collection” 
(docs maintained after 

indexing)

versus
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Digital Libraries

Search services usable through digital library 
architectures for the retrieval of digital 

documents
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Digital Library: Internet Access

Digital library system

01111001000101010001110001110
11100101011110010101010010001
11000111110111001010111100010
101000110111000111011

�

Search for documents

using catalogues and indexes 
using an Internet access

Contents

Management Software

Search Software

����

��������

Internet
Users
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DL: Distributed Collections

01111001000101
01000111000111
01110011100011
1000111011
�

contents

management sw

search sw

����
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Internet

The user perceives the 
existence of a unique 

collection

Users
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XML OPEN-DLIB
XML Query   
Processing

XML repositories

….XML XML

The Architecture of a DL

GUI 
XML Query Formulation

����

Users

XML Schema
Manager

Annotation 
Manager
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XML OPEN-DLIB
XML Query   
Processing

XML repositories

….XML XML

An Annotation Service in a DL Architecture

GUI 
XML Query Formulation

����

Users

XML Schema
Manager

Annotation 
Manager

Development of 
advanced services: 
annotation manager
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Annotation Service

Annotations:
what: 

references between documents or parts of documents
to highlight parts of text
to make notes

where:
granularity: document, paragraph, section, phrase
annotations of annotations

for the purpose of enriching the content of the DL
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XML OPEN-DLIB
XML Query   
Processing

XML repositories

….XML XML

Extension to a DL Architecture

GUI 
XML Query Formulation

����

Users

XML Schema
Manager

Mobile search manager

Development of 
advanced services: 
user mobile access

����
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Catalogue Databases

Bibliographic/catalogue services for the retrieval 
of catalogue information and the localization of 

digital and traditional library material
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Catalogue Databases

Bibliographic and catalogue databases systems that provide services that are 
based on:

classification schemes that organize materials at a general level,
subject headings that provide a more detailed access, and
authority files that control variant versions of key information, such as:

geographic names, and
personal names
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HTTP client

HTTP server

gateway

HTML static pages

query

OPAC

query

answer

dynamic HTML 
pages

Gateway 
protocol

Internet

HTTP server

HTTP client

Legacy 
system

DL system

Z39.50 
origin

Query SQL

Z
39
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0 

ta
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et

Middleware

Different search functions are 
combined together

HTML

DL and Catalogue Databases: Contents Access

user
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