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ABSTRACT
In this chapter, we propose an approach to using keywords (as in a Web search engine)
for querying databases over the Web. The approach is based on a Bayesian network
model and provides a suitable alternative to the use of interfaces based on multiple
forms with several fields. Two major steps are involved when querying a Web database
using this approach. First, structured (database-like) queries are derived from a query
composed only of the keywords specified by the user. Next, the structured queries are
submitted to a Web database, and the retrieved results are presented to the user as
ranked answers. To demonstrate the feasibilityof the approach, a simple prototype Web
search system based on the approach is presented. Experimental results obtained with
this system indicate that the approach allows for accurately structuring the user
queries and retrieving appropriate answers with minimum intervention from the user.
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INTRODUCTION
Online information services, such as online stores and digital libraries, have become

widespread on the Web nowadays. Such services allow a great number of users to access
a large volume of data stored in local databases, also called Web databases. Web users,
however, are usually non-specialized and their interests vary greatly. Thus, two impor-
tant problems are posed to designers of interfaces for Web databases: simplicity and
uniformity. Interfaces for accessing Web databases are expected to be simple, since they
are intended for laymen users. In addition, if an online service is to provide access to
different types of information (i.e., many distinct databases), its interface should be as
uniform as possible. Otherwise, users will be required to learn how to use a different
interface for each distinct database.

The most common solution for implementing online services that access Web
databases is the use of customized forms, navigation menus and similar browsing
mechanisms. Although useful in some cases, this approach has some important short-
comings. Websites that provide access to multiple databases, such as Amazon.com
(http://www.amazon.com), MySimon (http://www.mysimon.com) or Travelocity (http:/
/www.travelocity.com), include dozens of different forms, one for each type of product,
where each form might be composed of a large number of fields. From the point of view
of a Web user, this type of interface might seem rather complex. From the point of view
of a Web developer, it increases the development time and maintenance costs.

Another common inconvenience of query interfaces for Web databases is the fact
that the answer set is frequently too large. In a traditional database system, appropriate
tools and query languages are available to restrict the search results. In a Web search
engine, document ranking (Baeza-Yates & Ribeiro-Neto, 1999) is used to deal with this
problem. In Web database interfaces, however, such a method is usually not available.

In this chapter, we describe the use of keyword-based querying (as in a Web search
engine) with Web databases and argue that this approach provides a suitable alternative
to the use of interfaces based on multiple forms with several fields. Additionally, we show
how to use a relevance criteria to rank a possibly large set of answers retrieved by a
keyword-based query, as done in Web search engines.

Our approach uses a Bayesian network (Ribeiro-Neto & Muntz, 1996) to model and
derive structured (database-like) queries from a query composed only of the keywords
specified by the user. The structured queries are then submitted to a Web database and
the retrieved results are presented to the user as ranked answers. This means that the
user needs just to fill in a single search box to formulate a query. Our approach is thus
able to provide online services with: (1) an interface that is simple and intuitive to Web
users, and (2) the possibility of querying several heterogeneous databases using a single
interface.

To demonstrate the feasibility of our approach, a simple prototype Web search
system was implemented. Results obtained using this prototype on databases of three
distinct domains (Calado, Silva, Vieira, Laender & Ribeiro-Neto, 2002) indicate that our
approach allows accurately structuring the user queries and retrieving appropriate
answers with minimum intervention from the user.

The remainder of this chapter is organized as follows. First, we briefly review the
traditional paradigm employed for querying Web databases. We then discuss the use of
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