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Preface

This volume constitutes the proceedings of the 1981 Symposium on Math-
ematical Fundamentals of Database and Knowledge Base Systems (MFDBS).
MFDBS 91 is the third of a series of biannual conferences. The first two were
held in Dresden in 1987 (Lecture Notes in Computer Science, Vol. 305) and
Visegrad in 1989 (Lecture Notes in Computer Science, Vol. 364). The 1991 con-
ference is organized by the Rostock University. The changes in Europe make it
possible to integrate the two conferences on Database Theory in Europe (Inter-
national Conference on Database Theory (ICDT) and MFDBS). Therefore, the
next ICDT conference is also the continuation of the MFDBS conferences.

The conference will cover new developments in theoretical aspects of database
and knowledge base systems and the design of databases and knowledge bases.
Topics of the conference are: database and knowledge base models; deductive
database and knowledge base systems; logical, algebraic and combinatorial fun-
damentals of database theory and design of databases; object-oriented databases
and object-oriented modeling; fundamentals of query languages, transaction pro-
cessing, distributed databases, concurrency control, access strategies, recovery,
security, privacy, safety; fundamentals for integrity constraints and consistency
in databases; models for database machines; models for user interfaces; design
and implementation of non-standard databases.

There were 78 papers submitted, from 21 different nations in America, Asia,
Australia and Europe. The papers were evaluated on the basis of originality,
significance of contribution, quality of presentation, and technical quality. Of the
papers submitied, 25 were selected during a meeting held in Rostock, December
10/11, 1990. The number and overall quality of the papers submitted reflect the
vitality of the field and the continuing importance of database and knowledge
base theory. The committee wishes to thank all who submitted papers for con-
sideration.

The program is divided into nine sections. Additionally, during the conference
the rationale of system developments is to be discussed. The discussion is based
on the presentations on COSMOS (H.-J. Schek), DBPL (J.W. Schmidt) and O,
(Chr. Lécluse). The conference is to be terminated by a Panel Discussion ‘Re-
lational, Nested, Deductive, Object-Oriented ... Databases or Knowledge Bases:
Is there a common root 7’ which is chaired by Francois Bry.



v

The program committee was chaired by Janos Demetrovics (Hungary) and
Bernhard Thalheim (Germany). The member of the program committee were:

Serge Abiteboul (France),  Georgio Ausiello (Italy), Paolo Atzeni (Italy),

Catriel Beeri (Israel), Joachim Biskup (FRG), Stefano Ceri (Italy)
Claude Delobel (France), Ronald Fagin (USA), H.-Detlef Gerhardt (FRG),
Georg Gottlob (Austria}, Stephen Hegner (USA), Gyula Katona (Hungary),

Maria Orlowska (Australia), Jan Paredaens (Belgium),  Antonin Riha (CSFR),
Joachim W. Schmidt (FRG), Marc Scholl (Switzerland), Nicolas Spyratos (France),
Anatolij Stognij (USSR), Lew Tenenbaum (USSR},  Victor Vianu (USA),
Marianne Winslett (USA),  Michael Zalenko (USSR)

External reviews were provided by:

A. Benczur E. Borger F. Bry

S. Ceritto T. Chou LS. Chu

H. Common W. Gerhardt B. Griffan
U. Hartmann B. Jiang E. Kaminski
C. Laasch G. Lausen K. Lellahi
A. Lubinski B. Nebel Ph. Richard
G. Riedewald Y. Sagiv M. Soria

K. Smith B. Srinivasan H. Trebbin
M. Tresch B. Uhrin G. Vossen
S. Vrbsky G. Weikum K.-U. Witt

We would like to sincerely thank all the program committee members, as well
as the external referees, for their care in evaluating the submitted papers and the
time they invested in reading them.

We also acknowledge the‘ continuous help of all members of the organizational
committee: H.-D. Gerhardt (Chair), A. Heuer, R. Holm and H. Trebbin.

Springer-Verlag, in particular H. Wossner, was as always very helpful in
preparing the proceedings.

Rostock Bernhard Thalheim
February 1991 MFDBS 91 Chair



Contents

Complex Objects
Complex Object Multi-Level Fixpoint Queries

J. Van den Bussche ................ Ceeenaraias PN Cerecasanaes Creaseaenaes Ceveanee 1
Classifying ObJect-Onented Query Results in a Cla.ss/ Type Lattice

A. Heuer and P, Sander ......ocovvviviiiranans erreerases Cerrrererareeen Crerrerrereassenes 14
A Relational Algebra for Complex Objects Based on Partial Information

L. Libkin ..ocovvenn... Cevvesiasaneae PN Ceerersesaeeinebiasens Ceteiereseenaes veees 29
Specifying Operations for Nested Relations by Rules and Putlal Orders

P. Sander ...vv....... Cresearesitesrirtraniens N Creseariataens Crresanans chree.. 44
Logics
On the Relationship Between Well-Founded and Stable Partial Models

E. Laenens and D. Vermeir ......... fereiereesenes cereene fereseecsneas NN tevesses B9
Monadic Databases with Equality

D. Theodoratos .......... B R R PR P PP Cereerenreenaaeas 74
Actor-Oriented Specification of Deontic Integrity Constraints

R.J. Wieringa and J.-J. Ch. Meyer ........... Cerehereererrieebeataenes Crernececes ceere.. B9

Update and Queries
Solving Ambiguities in Updating Deductive Databases

P. Aizeni and B. Torlone ....... Cereeanaveeerans feerarererens P Cerercearaene vees 104
On the Mean Execution Time of Recursive Definitions on Relational Databases

W. F. de la Vega, V.Th. Paschos and A. N. Stafylopatis ............. Cerreareiaaes veere. 119
Updating Hierarchical Databases by Complex Forms

MLE. Jofitova . .ooniiiiiiint it iaiteeeraenaaasessecnasaessssosnassssncassarassasoasasnns 134

Storage and Organization

A Direct Algorithm for Computing the Transitive Closure of a Two-Dimensionally
Structured File

S. Taylor and N. I, Hachem .........covvvuen. e tes e ieet it et aentatrearanes ceesee. 146
Multi-Granularity Locking for Nested Transaction Systems
J.K. Lee and A. Fekete .............. hereenes Ceverereaaes ferereecaenis tressecearansaes, 160

The Nested Interpolation Based Grid Fﬂe
M.A. Ouksel and O. Mayer ...... Cevesereianas bttt taresn et ereaenn PETTTTPPRION 173



Vi

Deductive Databases

Complexity of Recursive Production Rules Execution

L. Albert and M. Régnier ....ooovvvveenrnnnnn., Cetaseieees Ceeesrerenresaersanes ceeeerecn. 188
On the Monotonicity of (LDL) Logic Progra.ms with Set

G. Dong ...... e e esetaetaereentaratiasetsebaararestraatn Cresaenis Cerereaas vasreeesness 201
Semantic Improvement of Deductive Databases

B. Withrich .......ooovvnnn cireaes Cercaeaenns ceeeen D 3 1

Integrity Constraints

On the Representation of Dependencies by Propositional Logic
J. Demetrovics, L. Rényai and H. Nam Son ............. ehreraes % 11
Pairwise-Definable Subdirect Decompositions of General Database Schemata
ST Hegner .ooiviiiiiiniiiiininiisaannn R Creaneeas P £ X
Functional Dependencies in mea:chlcal Structures of Data
Ye. P. Yemelchenkov and M. Sh. Tsalenko .......ccovivinvveiinns B 1:1.

Object-Oriented Databases

Objects in Relaiional Database Schemes with Functional, Inclusion and
Exclusion Dependencies

J. Biskup and P. Dublish ........... Certerreercetreenaaas Crreteserienanaas ceeerensiseess 276
Abstract Data Type Semantics for Many-Sorted Object Query Algebras

G. Saake, B. Jungclaus and C. Sernadas ....ooovviiieniiiiierennnss 1)
Temporal Specifications of Object Behavior

C. Arapis ...occivviinnn. Ceerenecns Checearirrease ceannrane eeerreeiisierraces veverseases 308

Database Programming Languages

Consistency and Non-Determinism in a Database Programming Language

F, Cacace, S. Ceri and L. Tanca ............. tevenssanns PPN Cheseeanseens Cieresaes 325
Modeling
A TFact-Oriented Approach to Schema Transformation

T. Halpin ..... Crdireaaes Cerreeens Crieeeaees O . cereneens Cereiaaas .. 342
A Database Needs Two Kmds of Negation

G. Wagner ....vvvvivnnn Ceeneneas Cerareaeeaes et eedaeieaniaieesiaer e raraas R 1. 14

The Theoretical Basis of Systems
Rationale of the Og system

Chr, Lécluse ..oivviiiiirininiencnaen Ceeteerreetsesetense ceveineeees e eesteseetreranansnn 372
The Background of the DASDBS & COSMOS Pro;ects
H.-J. Schek, M.H. Scholl and G. Weikum .........ciount frresaanes Chsrreiecnaes ceereees 3TT

The Rationale behind DBPL
J.W. Schmidt and F. Matthes ....... Cereeranes vt eerienraenaraanns Mreeraees vensereeaass 389



