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Foreword

The papers following constitute the written proceedings of the eleventh British
National Conference on Databases, held at Keele University in the Midlands of
England. As with many other current database conferences, a dominant theme is
the provision of the means to enhance the capabilities of databases te handle in-
formation that has a rich semantic structure. Such provision is clearly based upon
user requirements, since many applications demand it and system configurations
call for it. A major research guestion is how to achieve such a semantic scale-up
without sacrificing performance. There are currently two main paradigms within
which it is possible to propose answers to this question, deduction-oriented and
object-oriented. These two approaches are not disjoint; indeed, some would argue
that the object-oriented approach is subsumed within the deductive logic-based
approach. Both paradigms are weil represented in this collection, with perhaps
the balance swinging in the direction of the deductive approach, which is followed
by hoth the invited papers.

It has been an unfortunate consequence of the admitted failure of the Japan-
ese Fifth Generation project to develop an effective logic-based paradigm that
all approaches based on logic are seen in some quarters as doomed to failure.
QOur first invited speaker takes a much more optimistic line. Michael Freeston,
from the European Computer-Industry Research Centre (ECRC) at Munich has
argued that ECRC has achieved more than both the Japanese and American
initiatives in this area and that logic-based information systems are far from
dead. His paper describes work to provide efficient indexes to support both
deductive and cbject-oriented paradigms.

Both deductive and active databases are based upon rules, yet unification of
these two types has not yet been achieved. Our second invited speaker, Carlo
Zaniolo from the University of California at Los Angeles, discusses the technical
problems at the heart of such a unification. e outlines a semantic framework
that results in a rule-based language, presently being developed at UCLA, with
the potential to integrate deductive and active databases.

Three of the papers following address the theme of semantic enhancement
in the context of specific applications. Geble and Glowinsk: discuss the handling
of integrity constraints in a medical application, Fernandes et al. test a generic
unification of deductive and object-oriented approaches with a geographic appli-
cation, and FEaglestone et al. consider how recent rescarch on database support
for design activities can extend beyond suppori for standard engineering and
software design to the artistic design process.

Two papers discuss distributed configurations. Castellanos considers ways to
enrich existing models in constituent databases of a distributed system so as to
provide integrated access to the federation. Cohen end Ringwood use a logic-
based language that supports concurrency to integrate heterogeneous nodes.

Four papers deal directly with the object-oriented approach to databases.
Barclay and Kennedy incorporate the established database concept of the ‘view’
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into their ohject-oriented world. Hohensiein and Odberg use an extended version
of the entity- relationship model to enrich the semantics of databases and provide
the basis for a uniform C++ interface to a variety of DBMS. Carnduff and Grey
consider how function materialisation in cbject-oriented daiabases can enhance
their use for the engineering design process. Tagg end Liew provide an excelient
summary of the current state of object-oriented DBMS.

Relurning to the deductive theme, Sunderramaen constructs an axtension to
definite deductive databases that allows for conditional facts. Model-theoretic
and fixpoint semantics are provided for this extension. Singleton and Brerefon
consider some of the practicalities in implementing logic features using a rela-
tional database. i

There are two other papers in this collection which do not fit so easily into our
general theme, yet are very much in the mainstream of current database research.
MeBrien discusses some of the algorithms required for querying and updating an
historical relational database. The discussion provides information about what
is required of a relational system to support an historical information systern.
Reddi’s paper makes a contribution to the theory of functional databases by
showing how work on optimisation strategies for integrity constraint enforcement
in deductive databases can be transferred to the functional database approach.
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Begriffsverzeichnis: a Concept Index

Michael Freeston

ECRC, Arabellastrasse 17, DW-8000 Munich 81, Germany

Abstract. This paper describes a generalised technique for the indexing of
data structures of different complexities. [t represents the culmination of a
long research eflort to devise efficient and well-behaved indexing for the low-
level support of persistent programiming languages: more specifically, per-
sistent logic programming and object-oriented programming environments,
which the author sees as the luture of database systems.

1 Intreduction

This paper describes a generalised technique for the indexing of data structures
of different complexities. It represents the culmination of a long research effort to
devise efficient and well-behaved indexing for the low-level support of persistent
programiming languages: more specifically, persistent logic programming and object-
oriented programmning envirenments, which the author sees as the future of database
systems.

Both programming paradigms are particularly amenable to persistent implemen-
tation. In the author’s conception of such systems, the executed code locates the
target of the next execution step - whether the target be method, object, rule or
ground fact - by indirect reference via an index (i.e. search by structure apd value),
rather than by direct reference to a compiled-in address location. In persistent logic
programming, focation via an index acts as a clause pre-unification step. In persis-
tent object-oriented programming, it provides the location of complex objects, and
the late binding of method to object.

The relative inefficiency introduced by indirect addressing through an index has
te be balanced against the advantage of being able to appiy all the conventional
DBMS cperations to objects or clauses, thereby extending the power of the pro-
gramming language to the database system, while eliminating the 'impedance mis-
match’ which exists between every programming language and embedded database
language. In deductive systems, the loose coupling between a logic programming
langnage and a (relational) DBMS is transformed into the basis of a true, fully
integrated, dednctive database system. In the object-oriented paradigm, it is the
author’s view that, whatever arguments there may be about the precise properties
which an object-oriented databasc system should possess, it is nothing if it is not a
persistent object-oriented programming language.

Efficient, generalised indexing of complex structures is thus an essential prerequi-
site, if not the key, to viable persistent programming. But it has 2 more fundamental
significance: it is 120 years since Frege devised a notation (Begriffsschrift) for the
representation of any arbitrary concept. Since we reason by matching the structure
of one cancept against another, efficient reasoning on large bodies of knowledge in





