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Editorial

Artificial Intelligence has become a major discipline under the roof of
Computer Science. This is also reflected by a growing number of titles
devoted to this fast developing field to be published in our Lecture
Notes in Computer Science. To make these volumes immediately vis-
ible we have decided to distinguish them by a special cover as Lecture
Notes in Artificial Intelligence, constituting a subseries of the Lecture
Notes in Computer Science. This subseries is edited by an Editorial
Board of experts from all areas of Al, chaired by Jérg Siekmann, who
are looking forward to consider further Al monographs and proceed-
ings of high scientific quality for publication.

We hope that the constitution of this subseries will be well accepted
by the audience of the Lecture Notes in Computer Science, and we
feel confident that the subseries will be recognized as an outstanding
opportunity for publication by authors and editors of the Al community.
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PREFACE

The Fourth Portuguese Conference on Artificial Intelligence
(EPIA89) was organized under the auspices of the Portuguese
Association for Artificial Intelligence (Associagdo Portuguesa para a
Inteligéncia Artificial - APPIA). The previous Portuguese
conferences, held in 1985, 1986, and 1987 had the goal of
communication among the Portuguese Al community. For that
reason, the standards of acceptance were low and acceptance was
based on abstracts only. The goal of the first three conferences was
successfully met as they helped the Portuguese AI community to
grow and mature. In the 1987 conference the standards and

themes of some presentations reached an international level.

It was decided in 1987 that future conferences would be held every
two years, that the participation should be broadened to an
international audience, and that the quality of the technical
contributions should increase. @ The 1989 conference is the first
edition conducted under such orientation. We received 62
contributions, and each contribution was refereed by at least two
members of the Program Committee. Out of those, 28 were selected
for publication in the present Proceedings. The papers of the five
invited lecturers were accepted without refereeing. The paper "On
the Classification and Existence of Structures in Default Logic”", by
Aidong Zhang and Wiktor Marek received the prize of the most

outstanding paper in the Conference.
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EPIA89 is devoted to all areas of AI and covers theoretical and
foundational aspects as well as applications.  Submissions were
encouraged in the following areas: Knowledge Representation,
Automatic Deduction, Non-standard Logics, Logic Programming,
Natural Language Understanding, Learning, Planning, Architectures

and Languages, Knowledge Engineering, and Applications.

We thank the other Program Committee members Pavel Brazdil,
Helder Coelho, Ernesto Costa, Miguel Filgueiras, Luis Monteiro,
Fernando Pereira, Luis Moniz Pereira, and Antdénio Porto for their

contribution to the technical quality of the Conference.

We thank our invited speakers Robert C. Moore, Anténio G. Portela,
Michael Reinfrank, Stuart C. Shapiro, and John F. Sowa for increasing

the interest and quality of our Conference with their presentations.

We also thank the following institutions that contributed (financially

or otherwise) to the organization of the conference:

BESCL, Banco Espirito Santo & Comercial de Lisboa supplied the
participants with folders and note pads;

CONTROL DATA Portuguesa, SA supplied general financial support
during the Conference;

CTT/TLP supported the publication of these Proceedings;

DIGITAL Egquipment Portugal supported the participation of Robert
C. Moore;

Fundagdo Calouste Gulbenkian allowed us to use their auditoriums
for the Conference;

IBM Portuguesa supported the participation of John F. Sowa;
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INIC, Instituto Nacional de Investiga¢do Cientifica supplied general
financial support during the Conference;

INTERLOG supplied financial support for the best paper award;

IST, Instituto Superior Técnico supported all the communications
(electronic and otherwise) needed for the organization of the
Conference;

NIXDORF supported the participation of Michael Reinfrank;

SISCOG supplied secretarial work;

UNISYS supported the participation of Stuart C. Shapiro.

We hope that this first international conference will be a seed for
future AI conferences in Portugal and for the development of

Artificial Intelligence.

Lisbon, July 1989

Jodo P. Martins

Ernesto M. Morgado



CONTENTS

Knowledge Representation

A Pragmatic Look at Artificial Intelligence

JACOD L. MEY ...ttt s e

An Original Object-Oriented Approach for Relation Management

Mireille Fornarino, Anne-Marie Pinna, and Brigitte Trousse ...

Conceptual Representation Techniques in the Framework of
Large Knowledge Based Systems

GUAR PIOTO ZIATTT ..ot eeeeeeeeei v tttaesvrasaeaaaasaasas e saansnan

Efficient Frame Systems

DAFIO GIUSE ..ot e e e e e asent e e e e e esareneentssevessannrenvan

First Order Theories of Quantification

ATKGAY RADINOV ..ot

A Horn Clause Theory of Inheritance and Temporal Reasoning

Stephen G. Pimentel and John L. Cuadrado .................cc..cccooenn.

Automated Deduction

Explicit Context-Based Blackboards Enhancing Blackboard
Systems Performance

CRENG-SEENHO ...ttt s e

Reasoning With the Unknown

Nuno J. Mamede, Carlos Pinto-Ferreira, and Jodo P. Martins ...

Path-Based Inference in SNeBR

Maria R. Cravo and JoGo P. MATLINS ......ccccooooouvvuveieeiieiiriieeeeeeseveninnn.s

13

85



Relevant Counterfactuals
Luis Moniz Pereira and Joaquim Nunes Aparicio ..................... 107

Non-Standard Logics

Non-monotonic Reasoning with the ATMS
FLZOZSCRE ...ttt s 119

On the Classification and Existence of Structures in Default Logic

Aicdong Zhang and Wiktor Marek ...........cocoovvoeviiimioiiiiiiiiieeiece 129
Inscription - A Rule of Conjecture
Carlos Pinto-Ferreira and Jodo P. Martins ......................cccccocoin, 141
Logic Programming

Algorithmic Debugging of Prolog Side-Effects
Luis Moniz Pereira and Miguel Calejo .............c.ccooveeiiinniiiicinniniin 151

Natural Language Understanding

Cooperating Rewrite Processes Revisited
MiGUEL FIlGUEITAS ...ttt 163

CLG: A Grammar Formalism Based on Constraint Resolution
Luis Damas and Giovanni B. Varile ............cccovvevevomiiiiieeaieieiiiianen 175

Some Comments on a Logic Programming Approach to
Natural Language Semantics
Ana Paula Tomds and Miguel Filgueiras ...........cc.ccocooevveiiniinnenie. 187

Semantic Analysis of Time and Tense in Natural Language:
An Implementation
NeIMa MOTEITQ ...t 198



Xi

Extra-sentential Dependencies, Meaning Representation,
and Generics

TOMEK SIEZALKOWSKE ....coooeeeeeveeeeeereeeeeee e et aseerseessartssreaneeens

Enhancing Text Quality in a Question-Answering System
Clarisse Sieckenius de Souza, Donia R. Scott, and

Maria das Gragas Volpe NUNeEs .........cccccoocevvivviviniiiccccniiieeneees

Learning

A Knowledge-Based System to Synthesize FP Programs
from Examples

Zhu Hong and Jin Lingzi ...........c.cccccvuvrmiveeaviciiieiiiiecceee e

Planning

A Path Planner for the Cutting of Nested Irregular Layouts

José Tdavora and Helder Coelho ............cccooooveeeeiiiiiiiiiiiiieeiieeeeeenn.

Architectures and Languages

Reasoning Objects with Dynamic Knowledge Bases

Christoph Welsch and Gerhard Barth ............coocoevevenieeieacicennne

PROSE: A Constraint Language with Control Structures

Pierre Berlandier ........ccooeeeeeeeeeeeeeieeeeeeeaeeeeeeeeeeressaessesessssssessasanaesaens

An External Database for Prolog

JOSEPAUIO AL ...t

Knowledge Engineering

Non Exact Matching

Harald Kjellin and Bassam Michel El-Khouri ..........ccccc.cc.......



Xi

RDA: The Risk Advisor Expert System

George C. MCGTEZOT ...t e sanens e

Applications

Run-Through Algorithms for Applications of
Autonomous Mobile Robots

WeIGing TiQm ........eooeevieeeeeeeeecteee et

Invited Talks

Events, Situations, and Adverbs

RODEIE C. MOOTC ..eoeeeeeeeeeeeeeeeeeeeeeeeeeree e s earese s s eerevesaeneana s

LING2: A System for Induction

ARIONIO G POFLEIAL ..ot n s e

Logical Foundations of Nonmonotonic Truth Maintenance

Michael REINfrank ..........coooovveeeeeeiiiii et e svae e es e

The CASSIE Projects: An Approach to Natural Language
Competence

SHUATE C. SRAPITO ..ottt ene

Knowledge Acquisition by Teachable Systems

JORR . SOW ..ot es st es s et s os s s e s aran s rrevaesatn e

LiSt Of CONIIIDULOTS .vvvveeieierirreirireeiriiosessssesssesesssessessnersssresesessertrmreetssesssssns



