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ABSTRACT

Java is a prevailing implementation platform for XML-based systems. Several high-
quality in-memory implementationsfor the standardized XML-DOM API areavailable.
However, persistency support has not been addressed. In this chapter, we discuss this
problem and introduce PDOM (persistent DOM) to accommodate documents as
permanent object sets. In addition, we propose a new indexing technique: path
signaturesto speed up the eval uation of path-oriented queries against document object
sets, which is further enhanced by combining the technique of signature-trees with it
to expedite scanning of signatures stored in a physical file.

INTRODUCTION

With the rapid advance of the Internet, management of structured documents such
as XML documentshasbecomemore and moreimportant (Suciu & Vossen, 2000; World
WideWeb, 1998a; Marchiori, 1998). Asasubset of SGML, XML isrecommended by the
W3C (World Wide Web Consortium) as a document description metalanguage to
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exchange and manipulate data and documents on the WWW. It has been used to code
various types of data in a wide range of application domains, including a Chemical
Markup Language for exchanging data about molecules and the Open Financial Ex-
change for swapping financial data between banks, and between banks and customers
(Bosak, 1997). Also, agrowing number of legacy systems are adapted to output datain
the form of XML documents.

In this chapter, we introduce a storage method for documents called PDOM
(persistent DOM), implemented asalightweight, transparent persistency memory layer,
which doesnot requirethe burdensome design of afixed schema. Inaddition, we propose
anew indexing technique: path signatures to speed up the evaluation of path-oriented
gueries against document object sets, which are organized into atree structure called a
signature-tree. In this way, the scanning of a signature file is reduced to a binary tree
search, which can be performed efficiently. To show the advantage of our method, the
time complexity of searching a signature-tree is analyzed and the permanent storage of
signature-trees is discussed in great detail.

BACKGROUND

The Document Object Model (DOM) isaplatform- and language-neutral interface
for XML. It provides a standard set of objects for representing XML data: a standard
model of how these objects can be combined and a standard interface for accessing and
mani pulating them (Pixley 2000). Therearehalf adozen DOM implementationsavailable
for Javafrom several vendorssuch as|BM, Sun Microsystemsand Oracle, but all these
implementationsaredesigned towork inmainmemory only. Inrecent years, effortshave
been madeto find an effective way to generate XML structuresthat are able to describe
XML semantics in underlying relational databases (Chen & Huck, 2001; Florescu &
Kossmann, 1999; Shanmugasundaram et al ., 1999; Shanmugasundaram & Shekita, 2000;
Y osjikawaet al., 2001). However, due to the substantial difference between the nested
element structures of XML and theflat relational data, much redundancy isintroduced,
i.e., the XML datais either flattened into tuples containing many redundant elements,
or has many disconnected elements. Therefore, it is significant to explore a way to
accommodate XML documents, whichisdifferent fromtherelational theory. Inaddition,
avariety of XML query languages have been proposed to provide a clue to manipulate
XML documents (Abiteboul et al., 1996; Chamberlin et al., 2001; Christophideset al.,
2000; Deutsch et al., 1989; Robie et al., 1998; Robie, Chamberlin & Florescu, 2000).
Although the languages differ according to expressiveness, underlying formalism and
datamodel, they shareacommon feature: path-oriented queries. Thus, finding efficient
methods to do path matching is very important to evaluation of queries against huge
volumes of XML documents.

SYSTEM ARCHITECTURE

The system architecture can be pictorially depicted as shown in Figure 1, which
consists of three layers: persistent object manager, standard DOM API and specific
PDOM API, and application support.
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