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PREFACE

This volume contains papers which have been selected for presentation at the Fifth International
Conference on Statistical and Scientific Databases (V SSDBM}, keld in Charlotte, North Carolina,
April 3 5, 1990. The Conference was hosted by UNC-Charlotte and sponsored by: UNC-Charloite;
National Aeronantics and Space Administration; Statistical Office of the European Communities—
FUROSTAT (Luxcmbourg); Ente Nazionale Energle Allcrnative (Italy); Statistics Swaden; Micro-
ileclronics Center of North Carclina; [uternalional Association for Statistical Compuling; Depart-
ment of Statistics (New Zealund); and Istituto di Analisi dei Sistemi ed Informatica del CNR. (Italy).

The Conference has been organized by the Department of Campuler Scicnee of the University
of North Caroline at Charlotte with the following Organizing Committee: K.-W. Chen (UNC-C);
3. Chen (UNC-C); I.. Groves (VUW-Wellington); R. Lejk (UNC-C); 2. Michalewice (Conference
Chairman, UNC-C); Z. Ras (UNC-C); and M. Zemankova (NSF and UT-Knoxville}.

The ¥V SSNBM contiuged the series of conferences started nine years ago in California {1981 and
1983), then in Burope {Luxembourg, 1986, and Rome, 1938). The purpose of this conference was
Lo bring together database researchers, users, and system builders, working in this spocific area of
activity, to discuss the particular issues of interest, to propase new solulions to the problems of the
area, and to cxlend the themes of the previous conferences, both from the theoretical and from the
application point of view.

The contributed papers have been, sclected by the following I'rogram Commitice: S. Chen (UNC-
C); K. Cubitt (EUROSTAT, Luxembourg); 8. Ghosh (IBM, San Jose); H. Hinterberger (Program Co-
chairman, ETH Zurich, Switzerland); J. Kleusin (MIT); F. Malvestuto (KNEA, Italy); M. McLeish
{Guelph, Canada); Z. Michalewicz (UNC-Q); G. Ozsoyoglu (Case Westcrn Reserve University); M.
Rafanelli (IASI-CNR, Italy); D. Rotem (Programn Co-chairman, Lawrence Berkeley Labaratory); Y.
Sato (Tokyo, Japan); A. Shoshan! (Lawrence Berkeley Laboratery); B. Sundgren (Stockholm, Swe-
den); . Svenson (Stockholm, Sweden); and A. Westlake (Universily of London, UK). All accepted
papers were teviewed by at least threc, and, in many cases, hy seven members of the Program
Committee, Only 13 papers were accepted for presentation. These papers cover a wide area of ro-
search for statistical and scientific databaves: object oriented database systems, seivantic modelling,
deductive mathematical dalabases, security of statistical databases, iinplementational issues for sal
entific databases, lemporal summary table management, graphical and visnal interfaces for slatistical
databases, query optimization, distribuled databases, and economic and geugraphical databases.

There were also two panel scssions: the first one on Scientific Dale Management for Human
(Fenome Applications, chaired by A. Shoshani (Lawrence Berkeley Laboratory), the othor one on
Ezpert Statistical Systems, chaired by Roger Cubitt (FUROQSTAT). Additionally, there was a pre
sentation On fhe NSF Scientific {atabase Workshop by James C. French, Anita K. Jones, and John
L. Plaltz {Institute of Parallel Computation}. The reports from the pancls and the presentation will
appear in the IEEE Data Engineering Hulletin.

Finally, I wish to express my thanks to Won Kim (Microelectronics and Compuler Corporation);
Doron Rotem (Lawrence Berkeley Laboratory); Andrew Westlake (University of London); and Maria
Zemankova (NSF and UT-Knoxville), whe gave invited lalks at the V SSDIM. I would like also to
eXpress my appreciation to all V 85DBM sporsors, to all who submitted papers for presentation at
the conference and in this proceedings, to the V SSDBM Organizing Committee, and to all of thuse
who contributed to the symposium program—in particular to Doron Rotem (lLawrence Berkeley



BIBLIOTHEQUE DU CERIST

v

Laboratory) and Hany Hinterberger (ETH Zurich) who served as program co-chairmen. In addition,
T would Like to thank M. Hadelkadic {UNC-C), F. Olken {Lawrcnee Berkeley Laboratory), L. M.
Pfau (ETH Zurich, Switzerland) and A. Scgev (Lawrence Berkeley Laboralory) for their help in
refereding papers, I would like to acknowledge the many useful comments I received from Arle
Shoshani (Lawrence Berkeley Laboralory), Roger Cubitt (EUROSTAT), Zbigniew Ras (UNC-C),
and John Klensin {MIT}. My further thanks go to Hans Wossner at Springer-Verlag, without whose
help the present volumecould not have been completed. On a more personal level, my special thanks
goes to my wife ¥iva for her enthusiasm and help in organizing the conference.

Charlotte, N.C., November 20th, 1989

Zbigniew Michalewice
¥ S5DBM Chairman
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OBJECT-ORIENTED APPROACH TO MANAGING
STATISTICAL AND SCIENTIFIC DATABASES

Won Kim

Microelectronics and Computer Technology Corporation
3500 West Balcones Center Drive
Austin, Texas 78758

The surging interest in object-orienmted programming has given riss to a flurry of recent re-
search and development effarts in objuct—criented databases. In this paper we disguss capa-
blilties and limitations of chject-erlented database systorns that support & set of cora object-o-
ricnted modeling conespts, and ilustrate those aspects of core object-oriented databage sys-
tarms that are particularly appropriate for managing large statistical and scisntific databasses,

1. INTRODUCTION

The rapidly ingreasing use of cbject-arientod goncepts in various compeonants of software technology has
naturally necessitated ohjcct—oriented databasse systems. An objeci-oriented databasse system is a persistent
and sharable repository and ranager of un ohject-crlented database; an objsct-oriented databasse is a nollec-
tlon of objscts defined by an object-criented data mndet, that is, objects that capture the semantios of objects
suppoited in obfect-orientad programming. Object-orfentad concepts {orm a good basls for a rich data model
for the next-generation detabase applications, such as computer—aided design and cngineering systems,
artifivial intelligence, office infarmalion systems. and advanced hurnan interface systems, The reason is that
object-orianted concepts already includs data modeling concepts found in canvantional database languages,
such as greuping objects into a class (corresponding to grouping rocords into a record type, or tuples into a
relation}, aggregation relationships betwean an abject and objects it consists of (nested objects), and general-
ization relationships between a cia3s of oblects and classes of objects speciallzed from it. Tha fact that an
object-oriented data model includes the agyreoation and generalizatian relationships means that an object-o-
rlented database sysiemn provides 8 user interface for the definition and manipulation of tha relationships
among objects. This in turn means that application programmers need not explicitly program and manags
thesa ralationships. For example, the aggragatian relationship is the basis of the recursive defirition of a com-
plex object in 1erms of other ohjects. This makes it possible to successively refine the representation of com-
plex objects often found in such applications as computer-aided design and engineering and compound docu-
ments.,

In this paper, we provide a definition of an cbjsct-orisnted data modet and object-orlented databasze
systems in Sections 2 and 3, respestively {ihis part of the paper Is largely taken fram a technical article this
authar has prepared {or publication in a trade journal in early 1890.) Then in Sections 4 and 5, we discuss
capabiiities and limltations of an ohject oriented deta model in managing statistical and scientic databases,
Section B closes the paper with & historical perspective on vbject-oriented database systems.

2. AN OBJECT-DRIENTED DATA MODEL

Despite the high level of aclivilics aimed at the potentlal marketplace for object-oriented database sys-
tems, currently there is No standard cbject-oriented data model, and lhus no standard chject-orientad data-
basa language. Howover, if one examines existing object-orientad prograrnming languages, knowledge repre-





