
The Michigan Benchmark: A Microbenchmark for XML Query
Processing Systems�

Kanda Runapongsa Jignesh M. Patel H. V. Jagadish Shurug Al-Khalifa

Department of Electrical Engineering and Computer Science
The University of Michigan, Ann Arbor, MI 48109, USA

�krunapon, jignesh, jag, shurug�@eecs.umich.edu

With the continuing increasing popularity of the eXten-
sible Markup Language (XML) as a representation format
for a wide variety of data, and it is clear that large repos-
itories of XML data sets will soon emerge. The effective
management of XML in a database thus becomes a pressing
issue. Several methods for managing XML databases have
emerged, ranging from retrofitting commercial RDBMSs
to building native XML database systems. There has natu-
rally been an interest in benchmarking the performance of
these systems, and a number of benchmarks have been pro-
posed [?,?,?]. The focus of currently proposed benchmarks
is to assess the performance of a given XML database in
performing a variety of representative tasks. Such bench-
marks are valuable to potential users of a database system
in providing an indication of the performance that the user
can expect on their specific application. The challenge is
to devise benchmarks that are sufficiently representative of
the requirements of “most” users. The TPC series of bench-
marks accomplished this, with reasonable success, for rela-
tional database systems. However, no benchmark has been
successful in the realm of ORDBMS and OODBMS which
have extensibility and user defined functions that lead to
great heterogeneity in the nature of their use. It is too soon
to say whether any of the current XML benchmarks will be
successful in this respect - we certainly hope that they will.

One aspect that current XML benchmarks do not focus
on is the performance of the basic query evaluation opera-
tions such as selections, joins, and aggregations. A “micro-
benchmark” that highlights the performance of these ba-
sic operations can be very helpful to a database devel-
oper in understanding and evaluating alternatives for im-
plementing these basic operations. A number of questions
related to performance may need to be answered: What
are the strengths and weaknesses of specific access meth-
ods? Which areas should the developer focus attention
on? What is the basis to choose between two alternative
implementations? Questions of this nature are central to
well-engineered systems. Application-level benchmarks,
by their nature, are unable to deal with these important is-
sues in detail. For relational systems, the Wisconsin bench-
mark [?] provided the database community with an invalu-
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able engineering tool to assess the performance of individ-
ual operators and access methods. Inspired by the simplic-
ity and the effectiveness of the Wisconsin benchmark for
measuring and understanding the performance of relational
DBMSs, we develop a comparable benchmarking tool for
XML data management systems. The benchmark that we
propose is called the Michigan benchmark.

In the Michigan benchmark, we primarily attempt to
capture the rich variety of data structures and distribution
possible in XML, and to isolate their effects, without imi-
tating any particular application. The benchmark specifies
a single data set against which carefully specified queries
can be used to evaluate system performance for XML data
with various characteristics. We have used the bench-
mark to test and analyze the performance of different XML
database system implementations.

The most up-to-date information on the Michigan
benchmark, and results using the benchmark, can be found
at http://www.eecs.umich.edu/db/mbench/
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