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Preface

The Database and Expert Systems Applications (DEXA) conferences are thought as a
platform for the exchange of ideas, experiences and opinions among theoreticians and
practitioners and for defining requirements for the future systems in the areas of
database and artificial intelligence technologies.

The scope of the papers covers the most recent and relevant topics of database and
Al-systems. The sessions are primarily devoted to object-oriented databases, object-
oriented modelling, parallel and distributed systems, information retrieval, extended
relational databases, expert and knowledge based systems, physical aspects,
theoretical aspects and advanced applications. This volume contains 60 papers
selected by the Programme Committee from a total of nearly 200 submissions.

DEXA 95 is the 6th annual conference after Vienna, Berlin, Valencia, Prague and
Athens. In this year the DEXA takes place in London at Middlesex University in the
United Kingdom.

We would like to express our thanks to all institutions actively supporting this event,
namely to:

- Middlesex University London, UK

- DEXA-Association

- Austrian Computer Society

- GI (Gesellschatt fuir Informatik)

- Research Institute for Applied Knowledge Processing (FAW), Linz
- CMF Group Ltd., London

Many persons contributed numerous hours to organize this conference. The names of
most of them will appear on the following pages.

Special thanks go to Gabriela Wagner (FAW Linz), Rosanna Low (Technical
University of Vienna), S. Griffin, D. Humm, J. MacDonalds (Middlesex University in
UK) and to the panel chair Gerald Quirchmayr. Many thanks to all members of the
PC and others who have reviewed very carefully the submitted papers.

July 1995 Norman Revell (PC-chair)
Middlesex University, United Kingdom

A Min Tjoa (PC-chair)
Technical University of Vienna, Austria



List of Referees

K. Aberer

A. Anolyri

R. Banach

C. Benachour
W. Benn

F. Burger

R. Busse

J.H. Canos

D. Castelli
S.M. Deen
F.M. Dionisio
H. Eirund
Ch. Gierlinger
C. Gnaho

G. Grosz

K. Hemm

P. Jaeschke

W. Kaghofer
P. Klement
U. Kohl

K. Koll

S. Konomi
D. Landes
C. Mayr

D. Meddahi
C. Meghini
D. Merkl
B. Messing
G. Pernul
R. Perkuhn
E. Proell

vi

S. Rausch-Schott

P. Resende

W. Retschitzegger

S. Schwer

C. Sernadas
O. Stepankova
K. Subieta

R. Telesko

A. Volkheimer
T. Wendel

W. Woesz

M. Wuerkert
0. Zukunft



Program Committee

Conference Committee

General Chairperson:

R.R. Wagner,

FAW, University of Linz, Austria

Program Chairpersons:

N. Revell,
A M. Tjoa,

Middlesex University, UK
Technical University of Vienna, Austria

Program Committee Members:
H. Afsarmanesh, University of Amsterdam, The Netherlands

H.J. Appelrath,
K. Bauknecht,
T. Bench-Capon,
J. Bing,

S. Christodoulakis,
B. Croft,

W.S. Cellary,

J. Debenham,
P. Drazan,

J. Eder,

T. Eiter,

A.L. Furtado,
G. Gardarin,
C.A. Goble,

F. Golshani,

G. Gottlob,

A. Hameurlain,
1. Hawryszkiewycz,
P. Henderson,
D. Hsiao,

M. Jarke,

K.G. Jeffrey,
M. Kamel,

Y. Kambayashi,
G. Kappel,

D. Karagiannis,
M.A. Ketabchi,
P. Kroha,

J. Lazansky,
T.W. Ling,

V. Lum,

University of Oldenburg, Germany
University of Ziirich, Switzerland
University of Liverpool, UK

NRCCL Oslo, Norway

University of Crete, Greece

University of Massachusetts, USA
Technical University of Poznan, Poland
Keele University, UK

RIKS Maastricht, The Netherlands
University of Klagenfurt, Austria
Technical University of Vienna, Austria
University of Rio de Janeiro, Brazil
INRIA, France

University of Manchester, UK

Arizona State University, USA
Technical University of Vienna, Austria
University of Toulouse, France
University of Technology, Sydney, Australia
University of Southampton, UK

Naval Postgraduate School, USA
University of Aachen, Germany
Rutherford Appleton Laboratories, UK
Naval Postgraduate School, USA
IMEEL, Japan

University of Linz, Austria

University of Vienna, Austria

Santa Clara University, USA

University of Dortmund, Germany
Czech Technical University, Czech Republic
University of Singapore, Singapore
Chinese University of Hong Kong, Hong Kong



V. Marik,

G. Miiller,

M. Murphy,
M.-A. Neimat,
E. Neuhold,
T.W. Olle,

G. Ozsoyoglu,
G. Pangalos,

M. Papazoglou,
G. Quirchmayr,
I. Ramos,

C. Rolland,

N. Roussopoulos,
A. Sernadas,
J.C. Smith,

D. Specht,

R. Studer,

M. Takizawa,
K. Tanaka,

C. Thanos,
H.W. Thimbleby,
C.H. Thoma,

J. Vassiliou,

K. Vidyasankar,
R.R. Wagner,

Vil

Czech Technical University, Czech Republic
University of Freiburg, Germany
San Francisco State University, USA
HP Laboratories, USA
GMD-IPSI, Germany
T.W. Olle & Associates, UK
University Case Western Research, USA
University of Thessaloniki, Greece
Queensland University of Technology, Australia
University of Vienna, Austria
Technical University of Valencia, Spain
University Paris I, France
University of Maryland, USA
University of Lisbon, Portugal
University of British Columbia, Canada
University of Cottbus, Germany
University of Karlsruhe, Germany
Tokyo Denki University, Japan
Kobe University, Japan
IEI-CNR, ltaly

Middlesex University, UK
Ciba-Geigy, Switzerland
University of Athens, Greece
Memorial Univ. of Newfoundland, Canada
FAW, University of Linz, Austria

Organizing Committee

S. Griffin,

D. Humm,

J. McDonalds,
R. Low,

G. Wagner,

Middlesex University, UK

Middlesex University, UK

Middlesex University, UK

Technical University of Vienna, Austria
FAW, University of Linz, Austria



Table of Contents

Invited Lecture

Communication Costs in Digital Library Databases

Bhargava B., Annamalai M.; USA ................coivvinrnnenensenesesesesssssssssssssessienes 1
Object-Oriented Databases I

METU Object-Oriented DBMS Kernel
Dogac A., Altinel M., Ozkan C., Arpinar B., Durusoy O., Altintas I.; Turkey.......... 14

Design and Implementation of the spareC++ OODBPL

JUn Y8, YOO S.1; KOFOA.......uoneeeeeeeeieereeieeseresvsesne et ses s verseres e nssnnes 28
Advanced Database Applications I

Gaining a Uniform View of Different Integration Aspects in a Prototyping
Environment

Kusch J, Hartel P., Hartmann T., Saake G.; GErmany ..........c.ouveeeevevevevereserenenanns 38
A Frame-Based Approach for Interoperation Support in Multidatabase Systems
Yang J., Papazoglou M.; AUStFALIQ ............cccoeervevvcneercivisissnnesiseisseessesrese s 48

Parallel and Distributed Systems I

Developing Distributed Database Applications Using TSL
Coenen F.P., Finch I, Shave M.J.R., Bench-Capon T.J.M.; United Kingdom......... 58

Prints of the 17th Century in a Distributed Digital Library System
Bohm C., Oppitz A., Vogel P., Wiesener S.; Germany .............ucvvvuvrsviererniereannns 68
Object-Oriented Databases I1

OASIS v2: A Class Definition Language
Pastor Lopez O., Ramos Salavert I, Cands Cerdd JH.; Spain ..............eerveen.... 79

Design and Implementation of Object-Oriented Views
Souza dos Santos C.; FIANCE.............ccvneeeeeiesemeeeerrinsieess st csessesanesessesens 91



A Visual Object-Oriented Query Language for Geographic Information Systems
Di Loreto F., Ferri F., Massari F., Rafanelli M.; Italy ................ceuoeeeennnn.... 103

Advanced Database Applications II

Capturing Essential Questions Using Question Support Facilities in the VIEW
Classroom
Kagawa O., Katayama K., Konomi S., Kambayashi Y.; Japan.............................. 114

A Fuzzy Model of Managerial Decision Making Incorporating Risk and
Ambiguity Aversion
de Korvin A., Quirchmayr G., Hashemi S.; USA, Austrig...............cocevvceevvvenne. 124

People Oriented Software Technology, and Its Use in Environmental Reporting
Krueger T., Kurian G., Nair A., Neumann G., Neumerkel U., Nusser S.,
Reintjes P., Taylor A., Tzoar D., Walker A.; USA .........cccooevvvvvvvririvivivinvnensinnnens 136

Parallel and Distributed Systems II

A Cost Evaluator for Parallel Database Systems
Hameurlain A., Morvan F.; FIANCe ..............cvevevcvvrernieiinirieessiesssseessssenssssnssssen 146

A Performance Study of Declustering Strategies for Parallel Spatial Databases
Tan K-L., Yu JX.; Singapore, Australia....................ccccccevvvnvivninvnsnrarsinssevinsnnns 157

Object-Oriented Databases I11

Benchmarking Object-Oriented Database Systems for CAD
Kempe J., Kowarschick W., Kiefling W., Hitzelberger R., Dutkowski F.;
GEIINANY ...ttt ettt tsae st ae st eat et e e s e s e e aessaearessanssessranesstessansenns 167

Combining Reverse with Forward Database Engineering - a Step Forward
to Solve the Legacy System Dilemma
Pernul G., Hasenauer H.; AUSIFIQ..............c.u.ooeeeeevieerieeieirivesseneesssscssssssessassasan 177

Performance Evaluation for Clustering Algorithms in Object-Oriented
Database Systems
Darmont J., Attoui A., Gourgand M.; France................c.oveeevreceeeeininieranens 187



Xl

Advanced Database Applications III

Applied Active Databases for Evolving Image Processing Algorithms
Naqvi W., Panyiotou S.; United Kingdom.....................vrnncenncinniiinnnnn,

Spatial Reasoning for GIS Using a Tesseral Data Representation

Beattie B., Coenen F., Bench-Capon T.J. M., Diaz B.M., Shave MJ.R.;
United KiNGAOmM ..o nsssssssssssss st esasees

Parallel and Distributed Systems III

A New Dynamic Signature File Method in Paralle]l Processing Environment
Kim J-K., Chang J.-W.; KOFea............ccccovrmmomieiicecrrrcesienssisssssssssnsnes

General Protocols for Consensus in Distributed Systems
Yahata C., Takizawa M.; JaPan ...ttt

Object-Oriented Modelling

The Multiple Representation in an Architectural Application
Naja H., Mouaddib N.; FTance...............meivvnirinenieieiereietcnncsisssssssssesenns

Simulation of Schema Change Using Views
Bréche P., Ferrandina F., Kuklok M.; Germany................cccovoveninnccsnnisenens

Information Retrieval

SGML/HyTime Repositories: Requirements and Data Modelling Using
Object-Oriented Database Concepts
Francois P., Bazex P.; FFQNCe...............ocoiivniirinnimrisisisesssissssesenseenenns

A Depository for Structured Text Objects
Macleod LA., Narine D.; Canada ...............uecveerecnvveioniinirisinenisissnens s

Issues on Hypertext Design
SIGROFE O.; TADY..cccennnriieecees i



Xl

Theoretical Aspects

A Temporal Logic Based Approach for Querying Lists, Trees, and
DAG’s in Databases
Becker P.; GEFMANY .............coovevireeenrieenreeessisesasonis e s ssssaseesee s s ssesassaeneens

Disjunctive Ordered Logic
Buccafurri F., Leone N., Palopoli L., Rullo P.; Italy ...........coecvvciencvrecnnennnnns

An Algebraic Rewriting Theorem of Mulitiple Linear Recursions and Its
Applications
DuX., Ishii N.; JADAN...........covucirereceaecncraeinieineeeernenie e cesae et cnnae e

Extended Relational Databases I

A Layered Architecture for Supporting Objects in a Relational System: A
Performance Study
Bhargava B., GOel S.; USA ...t

An SQL Extension Supporting User Viewpoints
Bellavia G., Maio D., Rizzi 8.; ItQly .......c.oeevneveeiiicnncctcceenc e

Expert and Knowledge Based Systems I

KBED: a Knowledge-Based Edge Detection System
Boucher C., Daul C., Graebling P., Hirsch E.; France..............c.ccoucvevccvrcenennnn.

Understanding Expert Systems Maintenance
Debenham J.; AUSIFQIIA..............c.coouvveerveeeeeieeireiieee e cstrereresseeseeasrssrestssnesenrons

Applications I

Evaluating Case-Based Reasoning in a Geological Domain
Abel M., Reategui E.B., de Castilho JM.V., Campbell J.;
Brazil, United KiBGAOmM..............ccoovoueeiieiniieirniciceeecerceeerecaeeene s

An Expert Loading System for Chemical and Product Carriers
Bardis L., Grigoropoulos G., Kokkotos S., Loukakis T., Spyropoulos C.,
VOUFOS G.; GFEECE........coueeeeeeeeereesiertesrerccer sttt a et en



Xiil

Extended Relational Databases 11

FuzzyBase: A Fuzzy Logic Aid for Relational Database Queries
Gazzotti D., Piancastelli L., Sartori C., Beneventano D:; Italy.............................. 385

EMIR?: An Extended Model for Image Representation and Retrieval
MECRROUP M.} FRQHCE..........uoeeoeeeoeeiereeneieeeeereeeseeeseesesssueestesssesssasstsssssesssessnsanene 395

Expert and Knowledge Based Systems II

Rule Evaluations in a KDD System

Fleury L., Djeraba C., Briand H., Philippe J.,; France.................ccccccouvvverrrvrnncne. 405
Object-Oriented Knowledge Based Imputation

Miller AM.J., Gray W.A., Fiddian N.J.; United Kingdom....................ccocevue..... 415
Knowledge Organization for Exploration

Motro A., GOUHTTOUA S.; USA...o..ooueoeeeeeeeeeeeeeeeeeeeveeeesesceesseseseseessssesasssssessesanes 426
Applications II

Data Extraction from Form Images
Cesarini F., Gori M., Marinai 8., Soda G.; Italy...............eeverenrcne. 438

Compiling Legal Hypertexts
Choquette M., Poulin D., Bratley P.; Canada...................uuovenennnrrrnccncne 449

Composition Tools Integration with a Music Database System
Eaglestone B.; United KiNGdom..................coueeoevceeeeereiesnieceiressesssieseessenerennenan 459
Extended Relational Databases II1

Relational Database Reverse Engineering: Extraction of an IFO, Schema
SOULOU C.; FPANCE..........cooeeeeeeeeeercerereeetrereesenne s sessesseseesessesseeeseseeses st s s e nas s 469

Extended Set Operators for Nested Relations and Complex Objects
Siikan E., Ozs0yoglu Z.M.; USA........c.ceeevrmeerrereivsneisissssssssssssssssssssessssssessssssssssnes 479



Xiv

Physical Aspects 1

Several Implementations of Persistent Pointers in a Memory-Mapped I/O
Environment
Aritsugi M., Teramoto K., Bai G., Makinouchi A.; Japan.....................cccovruenen.. 490

TOPYDE: A Tool for Physical Database Design
Choenni S., Wagterveld H., Blanken H M., Chang T.; The Netherlands................ 502

Tightly Secure Transaction Scheduler in Multi-Level Secure Database
Management Systems

SORn Y., MOOR S.; KOFEA.........ccovevevivriiiiiirierniressisinessisiasesssnssessstsssssassessssssssnasns 512
A Heuristic Approach for Optimization of Path Expressions

Ozkan C., Dogac A., Evrendilek C.; TUFKEY.............ocoveveecrieeeieccnein 522
Applications 111

Problem Dimensions in Design of CSCW Systems
Gross T., Traunmiiller R.; AUSTFIQ...............c.oouevceieeeereeerieeeeeieeeveneeseesevesaennsnsnans 535

A Rule-Driven Transformation Processor for Bill of Material Data
Kiing J., Wagner R., WO W.; AUSITIG..........coonveeeereinirinicieeeerneeeeereneeaenene 545

Applications IV

Functions of VIEW Confto Support Dynamic Features of Meetings
Lee S.-H., Kambayashi Y.; JAPAN.........coovevvuevueeiesrreiesescieeeeeeeseneseneees 554

CICERO: An Assistant for Planning Visits to a Museum
Maio D., Rizzi 8.; Al .......c.occouoiiiiiiiieeeteeter ettt 564

WASA: A Workflow-Based Architecture to Support Scientific Database

Applications
Bauzer-Medeiros C., Vossen G., Weske M.; Brazil, Germany ..............ccoevvevunnne. 574

MIDAS - The Morphological Component of the IDA System for Efficient
Natural Language Interface Design
Winiwarter W.; AUSIFIQ...........cccvurvececereecvernncrnncecrie s sassassn s e 584



Physical Aspects I1

Partial Match Retrieval in Two-Headed Disks
Manolopoulos Y., Vakali A.; GFeeCe.............uvriiirircrnenrsnnrsrirssssserssssssisissenenenns 594

Concurrency Control in Nested Transactions with Enhanced Lock
Modes for KBMSs

de Ferreira Rezende F., Hirder T.; Germany...............cccumveesecesesesreereressareseans 604
A Measure for Measure

Youssef M.W., Revell N.; United Kingdom..................cocveormrvverenrrerenereninisarenns 614
Applications V

Information Security Concepts in Computer Supported Cooperative Work
Teufel S., Eloff J.H.P., Bauknecht K., Karagiannis D.; Switzerland,
SOUth AfFIC, AUSIFIA ...ttt ettt eeaaes 621

An Intelligent Self-Guided Vehicle for CIM Systems
Preucil L., Stepdan P.; Czech RePUBLIC..........ccvvvevirevninireesessnsisssinnsssesssssesssensonns 632

Information System for Onco-Pathology: From an Expert System to WWW
Campr V., Kouba Z., Vicek T.; Czech Republic .............cuuveeeeevevevvviriereseenseerans 642

AULNOT IRAEX ..ottt st sse s s s sassasese s e s sessaesssasssessnssmansan 653



