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ABSTRACT: MOTIVATION AND HIGH-LEVEL GOALS

XQuery processing is one of the prime research topics of the database community, as is evident
from the number of systems and publications. Systems, architectures, principles, and algorithms
rapidly emerge for all its incarnations; be it in message/file transformations, XML caching, XML
content management, or XML-based publishing and mediator systems.

At the same time, XQuery research is still in a "pre-paradigmatic" stage, where the conventional
symptoms of the stage are observed: It is hard to piece together point efforts into a big picture.
Similarities and interplay opportunities between parallel efforts are "lost in the translation" across
the different paradigms. This is a natural stage in the evolution of most science and technology
topics and our references to the classic 1930's works of Kuhn on the development and evolution of
science will make sure the audience gets rid of any guiltiness we may accidentally create.
Nevertheless, the time is ready for the next stage: The goal of this tutorial is to "federate" among
the plethora of works, and categorize existing work and future topics along a few reference
paradigms that fuse existing works around a reference architecture.

The focus will be on database-oriented issues, in the sense of focusing on issues and drawing
parallels with the principles and techniques of database systems, as explained in the outline below.

OUTLINE
1. Quick overview of standards and abstractions
a. XQuery/XPath data model and its labeled tree abstraction. Includes a brief commentary
on benign and non-benign differences between the reality of the model and the
(typically used in research works) labeled tree abstraction

b. XQuery/XPath type system and typical abstractions. Same commentary with above.

c. XPath and its tree pattern abstractions (including abstractions that capture sibling and
parent navigation)

2. What is XQuery for? Short overview of typical uses:
a. Transformer of files, message streams

b. Query language for XML caches, XML databases and XML content management



c. Query and view definition language in mediators/relational publishing

3. What is pre-paradigmatic science? (Quick non-database intermission)
a. Did you feel these pre-paradigmatic symptoms recently?

b. No need to worry: it happens at some stage in a// scientific communities!

4. XQuery reference architecture with emphasis on typical database research themes
a. We quickly go over parsing, typing, and PL-oriented rewritings

For each of the following topics, we follow the same pattern. First, we present a paradigm
(e.g. a model, an algebra, etc) that fuses existing works, then we discuss differences
between the constituting works and the paradigm, and finally we outline open issues. Note
we do not imply that all of the following need to be part of an implementation. Instead, we
outline pluggable modules that lead to various XQuery incarnations.

b. Logical Level Optimization
1. Overview of the works on logical-level tree pattern (XPath) optimization.
i1. Generalized Tree Patterns paradigms capturing XQuery subsets.
ii1.  Common sub-expression factorization.
1v. Answering queries using views and caches, containment.

c. Physical Level
1. Storage and Indexing Schemes for caches and DBs. Includes:
1. path indices,
2. XML data shredding into relational.
3. unifiying storage, indexing and materialized view creation for XML

1. Wrapper issues for mediators and relational publishers (small topic)
1. Stream and Navigation Models
d. Physical Level Plans
1. A relational algebra-like paradigm that fuses the multiple tuple-oriented algebras

proposals

e. Automata-oriented Plans (will be given less time, since they were discussed extensively
in the ICDEO4 tutorial)

f. Structural Join algorithms

g. Dealing with Nesting

REMARK

This tutorial is designed as a continuation of last year's ICDE tutorial, titled "XML Query
Processing”, by Daniela Florescu and Donald Kossman. Unlike the ICDE 2004 tutorial, issues



primarily pertaining to programming languages (e.g. typing and PL-oriented optimizations) will not
be covered. The same applies to information retrieval-related issues (e.g., keyword search in XML).
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