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Preface

When I started this research, no commercial database system supported both object-
relational features and parallelism. In the meantime this situation has changed
dramatically. All major vendors now offer a parallel, object-relational DBMS as their
high-end product. However, there is still a lot to do. Firstly, object-relational (or
extensible) DBMS have yet to mature fully. Secondly, the integration of parallelism
and extensibility has not yet been completed. This work is my attempt to make a
contribution to both issues.
Some of the concepts and techniques developed have been implemented in a
prototypical parallel database system called MIDAS. This system is the result of a
team effort to which many people have contributed. My own contributions to the
system are the user-defined functions and user-defined table operators, the extension
of the system tables for those user-defined objects and for detailed statistics, and the
new query optimizer, for which I worked with Clara Nippl. She contributed especially
to the cost model, the physical operators, and implementation rules. Furthermore, I
provided support for the development of concepts for the query parallelizer, the query
execution control system, and the send/receive operators of the execution system. 
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scheduler and benchmarking, and performance. Clara worked on the parallelization of
the execution system, the scheduler, the parallelizer, and the optimizer. Giannis
focussed on the lock manager and the buffer management. I also thank Prof. Rudolf
Bayer, who led the project together with Prof. Mitschang, for his support.
I also enjoyed giving practical courses on RDBMS together with Angelika. I thank all
my colleagues in Munich and Stuttgart, especially Aiko Frank, Volker Markl, Jürgen
Sellentin, and Martin Zirkel for their help and comradeship during the last years. I am
grateful to my colleague Ralf Rantzau and to Prof. Härder for improving my English. 
Special thanks also go to the students that I have supervised: Pascal Frantz, Stefan
Haas, Karl Hahn, Sebastian Heupel, Bernd Holzhey, Kay Krueger-Barvels, Sabine
Perathoner, Ralf Schumacher, Robert Seehafer, and Susanne Stamp. It was a pleasure
to work with them. Many of them made significant contributions to this work. I also
thank the many other students who worked on the MIDAS project.
I also gratefully acknowledge the valuable comments of the anonymous referees of
diverse papers, which have also improved this work. The feedback from C. Mohan,
G. Lohman, and M. Carey on the issue of interfaces for query execution plans and the
feedback from Harald Schöning on the parallel execution of user-defined functions is
much appreciated. 
Finally, I would like to thank the Deutsche Forschungsgemeinschaft (DFG) for
funding the MIDAS project (SFB 342, B2). I also acknowledge the support of the
Studienstiftung des Deutschen Volkes during my university course.
Special thanks go to Springer-Verlag, especially to Alfred Hofmann, and the series
editors, for publishing my work in LNCS.
Last but not least I am grateful to my parents for their affection and continuous care.

July 2001                                                                                                       Michael Jaedicke



Abstract

During the last few years parallel object-relational database management systems have
emerged as the leading data management technology on the market place. These
systems are extensible by user-defined data types and user-defined functionality for
the data. This work focuses on the efficient parallel execution of user-defined
functionality. The main contributions describe techniques to support data parallelism
for user-defined scalar and aggregate functions, to support intra-function parallelism
for the execution of a scalar function on a large object, and a new technology to
provide extensibility with regard to new set-oriented database operations that can
efficiently implement user-defined functionality in parallel object-relational database
management systems. Some of these techniques have been implemented in the
MIDAS prototype or on top of a commercial object-relational database management
system.
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