IDEAGROUPPUBLISHING

ﬁ 701 E. Chocolate Avenue, Hershey PA 17033-1240, USA ITB8918
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

Chapter Xl

Sourcelntegration for
DataWarehousing

Andrea Cali
Universita di Roma—La Sapienza, Italy

Domenico Lembo
Universita di Roma—La Sapienza, Italy

Maurizio Lenzerini
Universita di Roma—La Sapienza, Italy

Riccardo Rosati
Universita di Roma—La Sapienza, Italy

ABSTRACT

While the main goal of a data warehouse is to provide support for data analysis
and management’s decisions, a fundamental aspect in design of a data
warehouse systemis the process of acquiring the raw data from a set of relevant
information sources. We will call source integration system the component of
a data warehouse system dealing with this process. The main goal of a source
integration system is to deal with the transfer of data from the set of sources
constituting the application-oriented operational environment, to the data
warehouse. Since sources are typically autonomous, distributed, and
heterogeneous, this task has to deal with the problem of cleaning, reconciling,

This chapter appears in the book, Multidimensional Databases: Problems and Solutions, edited by Maurizio
Rafanelli. Copyright © 2003, Idea Group Inc. Copying or distributing in print or electronic forms without
written permission of Idea Group Inc. is prohibited.



362 Cali, Lembo, Lenzerini, and Rosati

and integrating data coming from the sources. The design of a source
integration system is a very complex task, which comprises several different
issues. The purpose of this chapter is to discuss the most important problems
arising in the design of a source integration system, with special emphasis on
schema integration, processing queries for data integration, and data cleaning
and reconciliation.

INTRODUCTION

The typical architecture of a data warehouse system is constituted by two
different components, usually called back-end andfront-end, respectively. Whilethe
latter isintended to provide support for the main task of the system, namely, data
analysisand management’ sdecisions, theformer isresponsiblefor acquiringtheraw
datafromaset of relevant information sources. Oneof thebasic assumptionsin data
warehousearchitecturesisthat acorrect modul ari zation requi resthesetwo components
bedecoupled. It isthetask of the back-end component to freethefront-end fromthe
knowledge on where data are, and how data are structured at the sources.

Thegoal of thischapter isto discussthe most important issuesin the design of
the back-end component of adatawarehouse. Wewill call such component “source
integration system,” becauseitsmaingoal isto deal with thetask of transferring data
fromtheset of sourcesconstituting theapplication-oriented operational environment
tothedatawarehouse. When datapassesfrom oneenvironment totheother, possible
inconsistencies and redundancies should be resolved, so that the warehouseis able
to provide an integrated and reconciled view of data of the organization (Inmon,
1996).

Theconstraintsthat aretypical of datawarehouse applicationsrestrict thelarge
spectrum of approaches that have been proposed for information integration (Hull
& Zhou, 1996; Inmon, 1996; Jarke et a., 1999). In particular, since the data
warehouse should reflect the informational needs of the organization, it should be
based on a unified, corporate view of data, called global schema. Without the
definition of aglobal schema, therisk arisesof concentratingonwhat isinthesources
at the operational level, rather than on what isreally needed in order to perform the
required analysison data (Devlin, 1997).

Thearchitecture of asourceintegration systemisusually described interms of
two types of modules: wrappers and mediators (Wiederhold, 1994; Uliman, 1997).
The goal of awrapper isto access a source, extract the relevant data, and present
suchdatainaspecifiedformat. Theroleof amediatoristocollect, clean, and combine
data produced by different wrappers (or mediators), so as to meet a specific
information need of the data warehouse. The specification and the realization of
mediatorsis the core problem in the design of a source integration system.

The design of a source integration system is a very complex task, which
comprisesseveral differentissues, includingthefollowing:
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