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ABSTRACT 2. TUTORIAL OUTLINE
This tutorial introduces the concept ML Structural Sum- Introduction and Motivation. An XML document is formed by

maries and describes their role within XML retrieval. It covers a sequence of elements that enclose text values and other elements.
the usage of those summaries for Database-style query processingVhile knowledge of the underlying structure of the XML data is
and Information Retrieval-style search tasks in the context of both indispensable, this information is frequently missing (e.g. when
centralized and distributed environments. Finally, it discusses new the high variations and irregularities in the structure of the data
retrieval scenarios that can potentially be favorably supported by cannot be effectively captured with a schema). This lack of schema

those summaries. motivated the research for Structural Summaries [2, 7, 8, 10, 12].
Structural Summaries. The intuition for using structural sum-
maries is: the document underlying structure can be captured with
1. INTRODUCTION a structure whose size is much smaller (e.g. many nodes have a
A number of data structures - known & uctural Summaries common access path pattern). Hence, operations over the data (e.g.

- have been defined to compensate for the XML data repetition and query processing) are more efficient on the summary instead of on
lack of schema. A Structural Summary of an XML document is the whole document.
a dynamically generated and maintained graph structure that pre- Structural summaries encode the entire document into an index
serves the structural characteristics of the document in a compact(as opposed to individual paths or values). The work on Represen-
form. While the most popular usage of those structures is as sec-tative Objects [14] provides the theoretical foundations to the con-
ondary indexes that can identify XML nodes reachable from spe- cept of dynamically generated structural summaries directly from
cific path patterns, recent proposals have described different andgraph-structured databases. The Strong DataGuide [8] provides a
diverse ways to explore them when dealing with XML data, con- concise implementation of the ideas presented in [14].
siderably expanding their importance. The size of the structural summary can be large (mostly for het-
The purpose of this tutorial is to provide insights on the appli- erogeneous documents), causing the performance to degrade. In
cations of Structural Summaries within XML data retrieval. It pro- order to keep the size of the index small and manageable, approx-
vides a detailed overview of their usage within XML query process- imate versions may be constructed by relaxing some of the struc-
ing and then describes the employment of the summaries within tural constraints. However, such an approximation may cause false
other retrieval contexts, such as search systems, distributed envipositives, i.e. the techniques trade size with precision. The pruning
ronments and stream applications. Finally, it discusses new re-or approximation policies (used to compact the summaries) may
trieval scenarios that can potentially further expand the usage of differ, but all of them provide that no result is missed. For exam-
those structures. At the end of the presentation, the audience willple, the Ak)-indexes [10] correspond to a family of approximate
be familiar with a very useful data structure that has gained large structural summaries that employ bisimilarity to identify the groups
use for processing XML data and is showing its versatility for pro- of equivalent data nodes. Likewise, workload-aware pruning tech-
cessing other types of data (e.g. data streams). niques, such as APEX [4], are also employed for further pruning.
Target Audience. The target audience is VLDB attendees inter-  This part of the tutorial presents the main techniques for pro-
ested in understanding a very useful data structure that has gainedtessing Structural Summaries. It focuses on those approaches
large use for processing XML data and is showing its versatility for that consider only the document structure to build the summary:
processing other types of data (e.g. data streams). We do not asDataGuides [8], A(k)-indexes [10], Suffix Trees [11].
sume any background and we will provide broad coverage onmany XML Query Processing. The efficiency of the structural
key concepts, making it appropriate for graduate students seekingsummaries on XML query processing has been established and
new areas to study and researchers working on similar issues.  widely accepted. First, the structural summaries can be employed
as an indexing technique. In this context, DataGuides, A(k)-
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This part of the tutorial presents different techniques for us-
ing structural summaries while processing XML queries. It also

PVLDB '08, August 23-28, 2008, Auckland, New Zealand
Copyright 2008 VLDB Endowment, ACM 978-1-60558-306-8/08/08

1524



presents the drawbacks that the summaries may present accordingKML query optimization, content-based dissemination systems,
to a study from [13]. version management and temporal databases.

Other Retrieval Contexts. This part of the tutorial presents Zografoula Vagena holds a Ph.D. in Computer Science (Univer-
different research works that employ the summaries within other sity of California, Riverside). She spent two years working as a
retrieval contexts: keyword search queries on XML data can be Post-Doctoral Researcher at IBM Almaden Research Center (San
evaluated using structural summaries as graph schema (e.g. XKeyJose, CA, USA) and she is working at Microsoft Research. Her
word [9]); heterogeneous summaries may be defined by creatingresearch interests include databases and IR; text indexing and re-
partitions according to explicit criteria obtained from an expres- trieval, query processing and optimization, XML data management,
sion in the complete XPath language (e.g. DescribeX [5]); publish- preference-based query processing.
subscribe systems may also take advantage of structural summaries Vassilis Tsotras is a professor at the Department of Computer
(e.g. RoXSum [15]). Science and Engineering in the University of California, River-

From all those applications, the publish/subscribe applications side. His research interests include temporal and spatiotemporal
offer an unique opportunity for applying the structural summaries databases, sensor data, querying complex objects, evolving systems
on data stream processing. Therefore, this tutorial focuses on thatdesign, schema evolution, multi-version schema evolution, XML

application and details it better in the next section. query processing, and wireless data dissemination.
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