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ABSTRACT

We propose XQGen, a stand-alone, algebra-based XPath
generator to aid engineers in testing and improving the de-
sign of XML query engines. XQGen takes an XML schema
sketch and user configurations, such as number of queries,
query types, duplication factors, and branching factors as
input, and generates a set of queries that comform to the
schema and configurations. In addition, given a set of label-
paths as workload input, XQGen is capable of generating
query sets that honor the workload.
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1. INTRODUCTION

Since XML has become a popular data format for repre-
senting semi-structured data, a significant amount of effort
has been made by both academia and industry in the re-
search of efficient query processing techniques and the im-
plementation of XML query engines. Naturally, to assess the
performance of these techniques and systems, XML bench-
marks were proposed. Most of them were macro-benchmarks
that tried to stress a system in handling large volumes of
data and complicated queries at the application level [1, 5].
Micro-benchmarks [4] focused on capturing the rich variety
of data structures and distributions possible in XML, and
on isolating their effects on an XML query engine. All these
benchmarks come with an XML schema, a data generator
that is capable of generating data sets of various scales, and
a set of pre-defined queries against the XML data sets.

However, it is important to vary the queries and cap-
ture the query distribution of certain key XML query sub-
languages in order to isolate their effects on an XML query
engine. We present XQGen, an algebra-based XPath query
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generator that can generate query sets for a user speci-
fied XML document on demand, with the capability to sat-
isfy the requirements on the characteristics of the query set
specified by the users, such as the number of queries, the
sub-languages the queries belong to, and the percentage of
queries that yield empty results, or are duplicate, or have
predicates. Furthermore, XQGen is capable of taking query
workload into consideration and generating query sets that
satisfy a given workload. This assists users in assessing the
performance of their systems where special technologies have
been designed and implemented to take advantage of query
workload in pursuit of better query throughput.

2. SYSTEM DESCRIPTION
XQGen is a query
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rather than to generate complicated queries that cover the
syntax of a query language and to test the completeness of
an XML data engine. For this purpose, XQGen features an
algebra-based query generation algorithm and sophisticated
query set configurations. The XQGen system architecture
is shown in Figure 1. It takes the sketch of an XML schema
in the form of an XML document as input and generates a
set of XPath queries that are meaningful against the data
set that conforms to the given schema.

Algebra-based Query Generation. The methodology
for identifying sub-languages of a query language and rea-
soning about whether a given database technique is suitable
for answering such queries has been established in the con-
text of relational database systems. For example, a hash
index is good for point queries but not range queries, while
a B+ tree index is good for both. This methodology was
recently introduced in the context of XML to reason about
the suitability of structural indices in answering sub-classes
of XPath queries [3]. In XQGen, we adopt the two most
frequently used sub-algebras D[k] and DU[k], which repre-
sent linear downward queries of length up to £ and down-
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Figure 1: XQGen Architecture
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Figure 2: XQGen User Interface

ward predicated queries of length up to k, respectively. The
label-paths of an XML document, e.g. D[oc] queries, are the
building blocks of any queries XQGen may generate. Users
are given the choice to configure the system to generate a
set of queries that belong to a certain sub-language, such as
DJ3], or to generate a set of queries where a portion of the
set belongs to a certain sub-language, such as D[3] with 30%
DU[3].

Query Set Configuration. In the study of XML query
processing, indexing, and optimization techniques (including
our own work [2, 3, 6]), it is claimed that various properties
of XPath queries have significant impact on query perfor-
mance, such as the size of the query, including the length of
the path and the number of nodes in the query pattern, and
the location of the return nodes. An XML engine may use
view or caching techniques to maximize the overall through-
put of a set of queries. To assess these capabilities, one may
want to generate query sets with duplicate queries, queries
that yield empty results, or even query sets that feature a
certain query workload. To address these issues, XQGen is
designed with a sophisticated set of configuration options
through which users can specify the characteristics of the
query set they expect to generate. A few major options are:
e the total number of queries in the query set;

e the class of queries, e.g. D[3];

e the percentage of queries that yield empty results;

e the percentage of duplicate queries;

e the percentage of queries with predicates; and

e whether query workload is to be considered. If so, the
users are asked to provide a set of label-paths that represent
the workload and the frequency threshold for sub-queries in
the query set generated to be qualified as workload.

3. DEMONSTRATION PROPOSAL

We will demonstrate XQGen [7], focusing on its strong
configuration support and its capability in generating query
sets under sophisticated configurations.

Query Set Configuration. XQGen features a graphical
interface, as shown in Figure 2(a), from which users can up-
load the schema sketch of their XML dataset and configure
the characteristics of the query set they wish to generate.
Users are required to provide the total number of queries
in the query set to be generated. Other parameters are op-

tional, such as the duplication ratio, branching ratio, ratio
of queries with empty results, workload, and workload ra-
tio. We also welcome users to select from the sample XML
schema sketches we provide, or modify our samples to create
their own schema sketch for query generation.

Query Set Generation. We will demonstrate the query
generation process of XQGen by showing the query sets gen-
erated as well as statistical information about the query sets,
as shown in Figure 2(b). Please note that not all user con-
figurations can be fulfilled due to schema restrictions, for
example, XQGen may identify that an XML document has
only 20 distinct labels, but the user requires for a query
set of 100 distinct linear queries of length 1. The statisti-
cal information summarizes the statistical characteristics of
the query set to assist the users in obtaining a better un-
derstanding of the query set the user requested and the set
that XQGen could generate. It also helps users to conduct
more sophisticated analysis when using the query set in their
experimental evaluations.
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