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1 Introduction

A key factor for the outstanding success of database man-
agement systems is physical data independence: queries,
and application programs, are able to refer to the data at the
logical level, ignoring the details on how the data is physi-
cally stored and accessed by the system. The corner stone
of implementing physical data independence is an access
path selection algorithm: whenever a disk-resident data
item can be accessed in several ways, the access path se-
lection algorithm, which is part of the query optimizer, will
identify the possible alternatives, and choose the one likely
to provide the best performance for a given query [13].

Surprisingly, physical data independence is not
yet achieved by XML database management systems
(XDBMSs, in short).  Numerous methods have been
proposed for XML storage, labeling and indexing and
implemented in various prototypes. However, the data
layout resulting from each of these schemes is hard-coded
within the query optimizer of the corresponding system.
Thus, adding a different type of storage structure (e.g.,
a new index) requires re-writing the query optimizer, to
inform it that a new access path becomes available. This
situation prevents XDBMSs from attaining two important
features: flexibility and extensibility. By flexibility, we
mean that widely different storage schemes must be
supported, for the varying needs of different workloads
and data sets. By extensibility, we mean that the XDBMS
must adapt gracefully to changes in the workload and/or
data set, which naturally require tuning the storage by
adding e.g., an index or a materialized view. Such exten-
sibility is a common feature of current relational database
management systems (RDBMSs), endowed with automatic
index and materialized view selection [2].

We demonstrate ULoad, an XML storage tuning tool,
which is a step towards achieving physical data indepen-
dence for XML. ULoad is meant to help the database ad-
ministrator (DBA) in choosing the persistent XML storage
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and indexing modules best suited for a given dataset, and
workload, thus achieving our flexibility and extensibility
requirements.

Given a document to store, and a query workload,
ULoad: (7) allows the DBA to choose, customize, and ap-
ply some storage and indexing models, picked among a
large set of existing ones; (i) lets the DBA define her own
specialized persistent structures; (ii7) presents to the DBA
the query execution plans (QEPs) for the workload queries,
on the storage model chosen, and their costs; and (iv) may
propose a storage adapted to the data and workload, based
on a cost-driven search.

At the core of ULoad lies a novel algebraic formal-
ism (with a simple graphical representation), called XML
Access Modules (XAMs), describing the information con-
tained in a persistent XML storage structure. XAMs are
generic enough to capture many existing storage and index-
ing schemes, and they have several other innovative fea-
tures. First and foremost, a set of XAMs is a high-level
description of how a document is stored. Based on this de-
scription, with clear algebraic foundations, ULoad provides
an access path selection algorithm, identifying the storage
structures that can be used to answer a given query. When
changing a document’s storage, we only need to update the
set of XAMs describing it; no change to the optimizer’s
code is needed. Second, XAMs capture important proper-
ties of persistent XML identifiers, with a crucial impact on
the efficiency of XML query and update processing. Fi-
nally, XAMs provide an accurate model for XML indexes,
since they allow specifying the fields whose values have to
be known (that is, the index key), in order to access the
index data.

This document is structured as follows. Section 2 intro-
duces the XAM formalism. Section 3 describes the ULoad*
tool functionalities. Section 4 outlines demonstration sce-
narios, while Section 5 discusses related works.

2 What the DBAs should know about XAMs

In order to interact with ULoad a DBA must have a ba-
sic understanding of our storage description language. We
present here the information needed for creating and tuning
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