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i The Web of yesterday

Protocol: HTTP
m Documents: HTML

= Millions of independent Web sites and billions of
documents

= Browsing and full-text indexing
= Publication of databases using forms

= Data management with the Web
= HTML is primarily to be read by humans

= Data management applications over Web data
= Based on hand-made wrappers
= Expensive, incomplete, short-lived, not adapted to the Web constant
change

No real support for distributed data management!




Data on the Web

= Different formats: relational, metadata, documents, text
= A Web standard for data exchange, XML, is fixing it
= XML captures all kinds of information over a wide spectrum

= XML comes with a family of emerging standards: XML schema,
XSL/T, Xquery, domain specific schemas...

= Different computers, platforms, languages, applications
= A standard for Web services, SOAP, is fixing it
= SOAP allows ubiquitous computing on the Internet
= SOAP comes with a family of emerging standards: WSDL, UDDI

= This provides a uniform access to information...
...the dream for distributed data management
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(DCOM) CORBA Sun RMI

DCOM CORBA RMI



- Web Services

= Internet
SOAP UDDI WSDL Web Services
Web Services

Web Service WSDL

SOAP

Web Services Web
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i Web Data Integration

O web

= Applications: catalogs (seeing products
from many suppliers), digital libraries,
scientific databases, enterprise-wide
iInformation resources, e-government,
etc., etc.



i Solutions

= Web query languages

= WebSQL, W3QL, WebOQL, StruQL ...
= Wait for XML to emerge

= Interoperation/Standards?

= XML guery language?
= Wrappers

= Hand-written or semi-automatically
generated parsers

= Specific to source site, subject to change




i Two Approaches

1. Warehousing -

Collect data from sources Into a
“warehouse” periodically.

Do queries at the warehouse, while the
sources execute transactions invisibly.

2 Mediation -

Virtual warehouse processes queries by
translating between common schema anc
local schemas at sources.



i Warehouse Diagram
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i Two Mediation Approaches

1. Query-centric . Mediator processes
gueries into steps executed at sources.

2. View-centric . Sources are defined In
terms of global relations; mediator finds
all ways to build query from views.

Jeffrey D. Uliman, Standford U, DASFAA’2003



i Comparison

= Query-centric is simpler to implement.

= Lets you have control of what the mediator
does.

=z View centric IS more extensible.

= Same query engine works for any number of
sources.

= Add a new source simply by defining what it
contributes as a view of the global schema.

Jeffrey D. Uliman, Standford U, DASFAA’2003



i Research Issues

= Optimization, optimization, optimization.
= In query centric systems: how do we
choose a plan?
« E.Q., Is it better to ask about buses first, or disks?
= In view-centric systems, how do we select a

sufficient set of solutions to get most or all
of the possible answers?

Jeffrey D. Uliman, Standford U, DASFAA’2003
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i Wrapper

= Typical Wrapper

=a procedure that Is designed for
extracting content of a particular
Information source and delivering the
content of Interesting In a self-
describing representation (eg. XML).




rappers

= Wrapper for Web page

= provide uniform mechanism for extracting data
from semi-structured sources (HTML, text, ...)

= transform semi-structured sources into
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i Why build wrappers?

= The ability enhanced to obtain the
relevant information from an individual
source

= An Integrated access to several sources
and a database-like query using a
common language.



Wrappers - History

m  TsSimmis
Manual Manual = Araneus
Methods = UMD
||
....................... W WG
ami-automatic
. . XWRAP Machine = Ariadne
Supervised| o LIXTO Learning
Methods | » SGWRAP Methods
Automatic

Ontology | . BUY
Methods




i Wrapper

= Wrapper
= Wrapper

= XWrap[18]
= Lixto[12]

. [19,20]
WRAP

wrapper

wrapper

wrapper
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i SGWRAP - Overview

= Schema Guided Wrapper Generator

= Features

=« Generating extraction rules with the guidance of user-
defined schema

= The wrapper generated based on the rules could be
more accurate and better reflect the users requirements.

« Using different schemas, the wrapper can be easly
Integrated into the different data integration process.




i SGWRAP - Architecture

Preprocessor
URL Schema Acquir:

User-defined Schema

\_
a HTML Tree
d

. Rule Generator
Interaction
Mapping Acquirer Rule Inductor
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Refining flow
L - - — - m=Processing flow
Wrapper Generator
-
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4 SG-WRAP:
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« Kushmerick:
+ Knoblock:
+ Cohen:

+ Chidlovskii:

» SG-WRAM:

wrapper



i Preliminaries
s Schematree

s HTML Tree
= Minimum semantic block



‘L Schematree
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i HTML Tree & Semantic block
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SGWRAM - Architecture
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i SGWRAM - Architecture

wrapper
« Data-feature discovery. DTD

« Data-item recovery.

s Block configuration:
HTML

Wrapper reparation:
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A standard for distributed computing:
Web services

Possibility to activate a method on some remote Web
server

Exchange information in XML: input and result are in
XML

Ubiguitous XML distributed computing
Iinfrastructure

2 main application

= E-Government

s Access to remote data

With XML and Web services, it is possible

= To get information from virtually anywhere
= To provide information to virtually anywhere



Accessing remote information

Query some
data services
that provide
candidate genes

Multi formats +ﬁ
multi protocoles

A

Application using

gene bank

Use some

processing
services

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D




Same with Web services

Query some
data services
that provide
candidate genes

Application usin
jene banks

Use some
processing
services

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D



Data Integration — Logical view

»
P

Mediator or W
warehouse
wrapperl

Get service
description

Find ontologies to
build wrappers

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D




i The Web service solution

Data and service

repository /

Data and service
semantics

XML+SOAP

\

Data and service
description

— G

worklow

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D



Mediation with Web services

Mediator

wrapperl

\ 4
- Web services:

» Service directories

» Service descriptions

* Wrappers

e Sources

* Mediators/warehouses

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D



Advantages for data integration

= A universal model for data integration = XML
= Solves the heterogeneity issue

= A universal protocol for distribution = SOAP

= A language for describing the interface of data sources =
WSDL

= Simple object access protocol (something like Corba)
= Web service description language (something like IDL)
= Solves the interoperability issue

= A standard for publication and discovery of information =
UDDI

= Universal Description, Discovery and Integration

= A standard for describing the semantics of sources = RDF
= Resource description framework

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D



Advantages — continued — the
goal

4

The system can find a new source of
iInformation using UDDI

Understand its syntax using WSDL
Understand its semantics using RDF
Get it using SOAP

The information is in XML, can be
restructured and integrated automatically

Not yet... But soon?

C Ahitehniil IANRIA anA Yai/larmaoa \MIQEO2ONN2D
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WDIWS
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i WDIWS

= User Management(UM)
. UM

data source specification

= WDIWS

gy Web Service Web
google amazon

» Web

list URL yahoo news



i WDIWS

= Web Data Extraction WDE

= WDE SG-WRAP SG-WRAM
= WDIWS Web

wrapper Web

category wrapper
amazon 0
amazon 10

wrapper

. wrapper service

UDDI server wrapper



WDIWS
= Integration Engine(lE)

= WDIWS XQuery
XML
m Integration Engine
XQuery
m wrapper
service
m XML

OrientX

XML
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i Our researches

= Web Data Integration

= Schema Guided Wrapper Generation
= SGWRAP: ICDE2002, JCST Vol.17(4)

= Schema Guided Wrapper Maintenance
« SGWRAM: ICDE2003,

= Web Service based Data Integration

= Native XML Database System
= OrientX: APWeb2003,
= Schema based storage strategy: VLDB2003
= Mobile Database
= Mobile Transaction: DASFAA2001, JCST Vol.17(4),

= Moving Object Model - FTMOD: DEXA2003
= Moving Object Index Update: DASFAA’ 2003




i Future Work

1 Web

2



‘L Future Work

Web Services Web

[19,20,21]

m Web
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