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ABSTRACT

Global semantic integrity constraints ensure the integrity and consistency of data spanning distributed
databases. In this chapter, we discuss a novel representation technique for expressing semantic integrity
constraints for XML databases. We also provide the details of XConstraint Checker, a general frame-
work for checking global semantic constraints for XML databases. The framework is augmented with
an efficient algorithm for checking these global XML constraints. The algorithm is efficient for three
reasons: 1) the algorithm does not require the update statement to be executed before the constraint
check is carried out,; hence, we avoid any potential problems associated with rollbacks, 2) sub constraint
checks are executed in parallel, and 3) most of the processing of algorithm could happen at compile
time; hence, we save time spent at run-time. As a proof of concept, we present a prototype of the system
implementing the ideas discussed in this paper.
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INTRODUCTION

XML (eXtensible Markup Language) has now
been adopted as a standard for representation and
exchange of data on the web. XML based data
exchange occurs in many applications such as
finance, health, e-commerce and other applica-
tion areas. A major goal of a database is to ensure
consistency of the data. Integrity constraints
are rules which guarantee the consistency of a
database. We consider XML constraints in the
setting of distributed XML databases. A single
update (XUpdate (Tatarinov et al., 2001), (Laux
& Martin, 2000)) on one site might cause a global
constraint(global XConstraint)tobe violated. By
global XConstraints, we mean global semantic
integrity constraints affecting multiple XML
databases. We need an approach to check for such
constraintviolations. Inthe XML database setting,
the majority of the times, users are interested in
generating (updating), integrating and exchanging
data. So, frequentupdates on XML datamay cause
frequent global constraint violations. Hence we
need an approach that will efficiently and speedily
check for such global constraint violations.
There are two major approaches to this prob-
lem. The first would be to translate the XML
document into relational data using methods such
asthose found in Shanmugasundaram et al. (1999),
Chenetal. (2003) and Fongand Wong (2004). And
then, map the updates and constraints onthe XML
data to corresponding updates and constraints on
the relational data (Chen ef al., 2002a). Now the
problem of constraint checking on XML data
is pushed to the problem of constraint checking
on relational data. There are well established
models for constraint checking in the relational
world. However, this approach suffers from the
overhead costinvolved in transforming XML data
into relational data (Kane, Su & Rundensteiner,
2002). The second approach would be to check
for constraint violations on the XML data without

transforming to relational data. It should be noted
thatusing the first approach vs. second depends on
the application being considered. Ifthe application
contains millions of records and if it benefits to
use relational database features such as querying,
fastindexing, etc., it is worth while to consider the
first one otherwise the second approach suffices
for anormal sized application. In this chapter, we
consider the second approach.

A naive solution would first update an XML
document and then check for constraint viola-
tions. If a constraint is violated, we can rollback.
However, such a naive solution suffers from the
overhead of time and resources spent on rollback.
Also, the update statement is checked against all
the constraints with the total new updated data-
base state. However, in an incremental constraint
checking strategy (Fan, 2005), (Bouchou et al.,
2005), constraints are checked incrementally only
on the updated document. Hence, we need an
approach that would check for constraint viola-
tions before updating the database and therefore
obviates the need for rollback situations.

In our constraint checking procedure, con-
straint violations are checked at compile time,
before updating the database. Our approach
centers on the design of the XConstraint Checker.
Given an XUpdate (Tatarinov et al., 2001), (Laux
& Martin, 2000) statement and a list of global
XConstraints, we generate sub XConstraint checks
corresponding to local sites. Sub XConstraint is
an XML constraint, expressed as an XQuery,
local to a single site (more details in Section 4).
Theresults gathered from these sub XConstraints
determine if the XUpdate statement violates any
global XConstraints. Our approach is efficient;
since we do not require the update statement to
be executed before the constraint check is carried
out and hence, we avoid any rollback situations.
Our approach achieves speed as the sub constraint
checks can be executed in parallel.
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