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John Mylopoulos



Preface

John Mylopoulos has made ground-breaking contributions to three areas of
computer science: artificial intelligence, information systems and software en-
gineering.

His contributions have been celebrated on multiple occasions. First, Misha
Missikoff organized a one-day symposium on conceptual modeling on June 17,
2003, in Velden, Austria, to celebrate John’s 60th birthday. Second, John Tsotsos
led the organization of a day of celebrations on June 27th, 2009 in Toronto,
Canada, on the occasion of John’s retirement from the Department of Computer
Science of the University of Toronto.

This book grew out of our desire to honor and thank John by presenting him
at the Toronto reunion with a volume that reflects his belief that conceptual
modeling is becoming a fundamental skill that will be a necessary tool for all
future computer scientists. The papers in this book are written by leading figures
in technical areas that intersect with conceptual modeling, as well as by John’s
closest collaborators. We are pleased to present this collection of papers that we
believe are of lasting significance and could also be used to support a course on
conceptual modeling. We are extremely grateful to the eminent authors, who
have contributed such high-quality material.

We have organized the chapters into several sections. Within each section,
the chapters are ordered alphabetically by the surname of the first author. The
section on foundations contains material on ontologies and knowledge represen-
tation, which we see as the technical grounding on which CM research builds –
a pattern that John Mylopoulos himself has repeatedly followed, starting from
semantic networks in the 1970’s, through Reiter’s solution to the frame problem,
to the recent work of McIlraith on preferences in planning. The four sections on
software and requirements engineering, information systems, information inte-
gration, and web and services, represent the chief current application domains for
conceptual modeling1. Finally, the section on implementations discusses projects
that build tools to support conceptual modeling. We note that the above divi-
sions are by no means perfect, and several chapters could easily have been placed
in more than one section.

Once again, we wish to express our gratitude to the authors, who have found
time in their busy schedules to write these valuable chapters. We also wish to
thank the referees, both authors and non-authors, who offered useful comments
towards improving the material. We are grateful to the members of our Se-
nior Advisory Committee, composed of Norm Badler, Sol Greenspan, Hector

1 We point to the article by Roussopoulos and Karagianis for a history of some of the
high points of the field.



VIII Preface

Levesque, Nick Roussopoulos, John Tsotsos and Matthias Jarke, who provided
us with sage advice and useful guidance at several crucial stages of this endeavor.

April 2009 Alex Borgida
Vinay Chaudhri

Paolo Giorgini
Eric Yu



Enkomion2

John Mylopoulos was born in Greece in 1943, and went to the United States to
complete his B.Eng and M.Eng in Electrical Engineering at Brown University,
and then do his PhD studies at Princeton University, under the direction of
Theodosius Pavlidis, finishing in 1970.

John then joined the Department of Computer Science at the University of
Toronto as an Assistant Professor, and he remained on the faculty there until his
retirement in June 2009. In 2001, John joined as a visiting professor, and then
in 2005 as Distinguished Professor, the University of Trento, in Trento, Italy.

Throughout his career John has had the unwavering support of his wife,
Chryss, and they have raised two wonderful children, Maria and Myrto, who
have followed their parents’ footsteps into academia.

John is widely recognized as a visionary thinker. His insights, which cover the
breadth of computer science, are much sought after. His keynotes are prescient
and much-anticipated for a glimpse at the next big idea.

With great generosity, John has helped numerous young researchers get es-
tablished, mentoring students and postdoctoral fellows. He has helped new de-
partments and research groups gain prominence on the world stage.

He is a builder of communities and has worked tirelessly to bring people from
diverse areas together in joint projects, creating much-needed synergy.

On a personal level, he is a role model: he is approachable, gentle, amiable
and an eternal optimist, in other words, exactly the kind of person one would
like to work with. His productivity is legendary. His leadership style is low-key
but extremely effective.

Rather than provide a complete bibliography of all his publications and hon-
ors (which can be found online), or list all the many scientific contributions of
John, we have chosen to offer three representative glimpses of his opus.

First, the following is a list of some of the projects that John undertook with
his students and collaborators, and which were deemed sufficiently worthy for a
Greek name (always starting with a “T”) – John is very proud of his heritage:

– TORUS: Natural-language access to databases, which required the repre-
sentation of the semantics of the data, and hence first led us to conceptual
models of relational tables using semantic networks.

– TAXIS: Programming language for data-intensive applications which sup-
ported classes of objects, transactions, constraints, exceptions and workflows,
all orthogonally organized in sub-class hierarchies with property inheritance.

2 This is the original Greek source of the English word “encomium”, meaning “cele-
bration”.



X Preface

– TELOS: Representation language for knowledge of many different kinds of
software engineering stakeholders, including application domain and devel-
opment domain, which exploited meta-classes, and treated properties as ob-
jects.

– TROPOS: Applying the ideas of early requirements (goal orientation, agent
dependence) to the entire range of software development, and expanding its
scope to many topics, including security and evolution.

Second, in order to show that John not only worked in multiple areas but was
in fact recognized in each of them as a leading figure, we mention three honors:

– Artificial Intelligence: Fellow of the American Association for Artificial In-
telligence (1993).

– Databases: Elected President of the Very Large Databases Endowment (1998-
01,2002-05), which oversees the VLDB conference and journal.

– Software and Requirements Engineering: Co-Editor-in-Chief of the Require-
ments Engineering Journal (2000-2008).

In addition, John was elected in 2007 a Fellow of the Royal Society of Canada,
Academy of Sciences, Division of Applied Sciences and Engineering.

Finally, we provide the following genealogic tree of John’s PhD students, and
their “descendants”, as of April 2009, as a testimony to both his skills as an
advisor and in selecting some outstandig PhD students.

April 2009 Alex Borgida
Vinay Chaudhri

Paolo Giorgini
John Tsotsos

Eric Yu



The Academic Tree of John Mylopoulos

John P. Mylopoulos

Tourlakis George
Ph.D. 1973, University of Toronto

Norman I. Badler
Ph.D. 1975, University of Toronto

Bulent Ozguc
Ph.D. 1978, University of Pennsylvania

Ugur Gudakbay
Ph.D. 1994, Bilkent University

Mehmet Emin Donderler
Ph.D. 2002, Bilkent University

Turker Yilmaz
Ph.D. 2007, Bilkent University

Veysi Isler
Ph.D. 1995, Bilkent University

Leyla Ozcivelek Durlu
Ph.D. 1996, Bilkent University

Burcu Senyapili
Ph.D. 1998, Bilkent University

Benal Tanrisever
Ph.D. 2001, Bilkent University

Dilek Kaya Mutlu
Ph.D. 2002, Bilkent University

Kaya Ozkaracalar
Ph.D. 2004, Bilkent University

Larry Grim
Ph.D. 1980, University of Pennsylvania

Joseph O’Rourke
Ph.D. 1980, University of Pennsylvania

Alok Aggarwal
Ph.D. 1984, Johns Hopkins University

Adlai DePano
Ph.D. 1987, Johns Hopkins University

Subhash Suri
Ph.D. 1987, Johns Hopkins University

Yunhong Zhou
Ph.D. 2000, Washington University, St. Loius

Anshul Kothari
Ph.D. 2005, University of California, Santa Barbara

Nisheeth Shrivastava
Ph.D. 2006, University of California, Santa Barbara

Chiranjeeb Buragohain
Ph.D. 2006, University of California, Santa Barbara

M
y
lo

p
o
u
lo

s

B
a
d
le

r

O
z
g
u
c

Ph.D. 1970, Princeton University

O
'R

ou
rk

e

S
ur

i
G

ud
ak

ba
y



XII The Academic Tree of John Mylopoulos

Michael McKenna
Ph.D. 1988, Johns Hopkins University

Yan Ke
Ph.D. 1989, Johns Hopkins University

Catherine Schevon
Ph.D. 1989, Johns Hopkins University

Harold Conn
Ph.D. 1990, Johns Hopkins University

Matthew Diaz
Ph.D. 1991, Johns Hopkins University

Chaim Broit
Ph.D. 1981, University of Pennsylvania

Sakunthala Gnanamgari
Ph.D. 1981, University of Pennsylvania

Dan Olsen
Ph.D. 1981, University of Pennsylvania

Thomas McNeil
Ph.D. 1993, Brigham Young University

Douglas Kohlert
Ph.D. 1995, Brigham Young University

Ken Rodham
Ph.D. 1995, Brigham Young University

James Korein
Ph.D. 1984, University of Pennsylvania

Gerald Radack
Ph.D. 1984, University of Pennsylvania

Stephen Platt
Ph.D. 1985, University of Pennsylvania

Paul Fishwick
Ph.D. 1986, University of Pennsylvania

Steven Walczak
Ph.D. 1990, University of Florida

Victor Todd Miller
Ph.D. 1993, University of Florida

Gyooseok Kim
Ph.D. 1998, University of Florida

Kangsun Lee
Ph.D. 1998, University of Florida

Robert Cubert
Ph.D. 1999, University of Florida

Taewoo Kim
Ph.D. 2002, University of Florida

Jin Joo Lee
Ph.D. 2005, University of Florida

M
yl

op
ou

lo
s

B
ad

le
r

O
ls

en
Fi

sh
w

ic
k

O
'R

ou
rk

e



The Academic Tree of John Mylopoulos XIII

Minho Park
Ph.D. 2005, University of Florida

Hyunju Shim
Ph.D. 2006, University of Florida

Tamar Granor
Ph.D. 1986, University of Pennsylvania

Pearl Pu
Ph.D. 1989, University of Pennsylvania

Diana Dadamo
Ph.D. 1990, University of Pennsylvania

Jugal Kalita
Ph.D. 1990, University of Pennsylvania

 Gerardo Perez Gonzalez
Ph.D. 2003, University of Colorado, Colorado Springs

Lori De Looze
Ph.D. 2005, University of Colorado, Colorado Springs

Utpal Sharma
Ph.D. 2007, University of Colorado, Colorado Springs

Mona Soliman Habib
Ph.D. 2008, University of Colorado, Colorado Springs

Isaac Rudomin
Ph.D. 1990, University of Pennsylvania

Marissa Diaz Pier
Ph.D. 2007, Instituto Technologico y de Estudios Superiores de Monterrey

Erik Millan
Ph.D. 2008, Instituto Technologico y de Estudios Superiores de Monterrey

Susanna Wei
Ph.D. 1990, University of Pennsylvania

Catherine Pelachaud
Ph.D. 1991, University of Pennsylvania

Radoslaw Niewiadomski
Ph.D. 2007, University of Perugia

Magalie Ochs
Ph.D. 2007, University of Paris 8

Maurizio Mancini
Ph.D. 2008, Univeristy of Rome 3

Tarek Alameldin
Ph.D. 1991, University of Pennsylvania

Cary Philips
Ph.D. 1991, University of Pennsylvania

Moon Jung
Ph.D. 1992, University of Pennsylvania

Wallace Ching
Ph.D. 1992, University of Pennsylvania

M
yl

op
ou

lo
s

B
ad

le
r

Fi
sh

w
ic

k
K

al
ita

R
ud

om
in

P
el

ac
ha

ud



XIV The Academic Tree of John Mylopoulos

Eunyoung Koh
Ph.D. 1993, University of Pennsylvania

Philip Lee
Ph.D. 1993, University of Pennsylvania

Jianmin Zhao
Ph.D. 1993, University of Pennsylvania

Hyeongseok Ko
Ph.D. 1994, University of Pennsylvania

Kwang-Jin Choi
Ph.D. 2003, Seoul National University

Byoungwon Choe
Ph.D. 2004, Seoul National University

Oh-young Song
Ph.D. 2004, Seoul National University

Seyoon Tak
Ph.D. 2004, Seoul National University

Welton Becket
Ph.D. 1996, University of Pennsylvania

Francisco Azuola
Ph.D. 1996, University of Pennsylvania

Paul Diefenbach
Ph.D. 1996, University of Pennsylvania

Libby Levison
Ph.D. 1996, University of Pennsylvania

Min-Zhi Shao
Ph.D. 1996, University of Pennsylvania

Xinmin Zhao
Ph.D. 1996, University of Pennsylvania

Barry Reich
Ph.D. 1997, University of Pennsylvania

Pei-Hwa Ho
Ph.D. 1998, University of Pennsylvania

Bond-Jay Ting
Ph.D. 1998, University of Pennsylvania

Deepak Tolani
Ph.D. 1998, University of Pennsylvania

Diane Chi
Ph.D. 1999, University of Pennsylvania

Sonu Chopra
Ph.D. 1999, University of Pennsylvania

Rama Bindiganavale
Ph.D. 2000, University of Pennsylvania

John Granieri
Ph.D. 2000, University of Pennsylvania

M
yl

op
ou

lo
s

B
ad

le
r

   
K

o



The Academic Tree of John Mylopoulos XV

Jianping Shi
Ph.D. 2000, University of Pennsylvania

Liwei Zhao
Ph.D. 2001, University of Pennsylvania

Charles Erignac
Ph.D. 2001, University of Pennsylvania

Rebecca Mercuri
Ph.D. 2001, University of Pennsylvania

Suejung Huh
Ph.D. 2002, University of Pennsylvania

Sooha Lee
Ph.D. 2002, University of Pennsylvania

Koji Ashida
Ph.D. 2003, University of Pennsylvania

Ying Liu
Ph.D. 2003, University of Pennsylvania

Aaron Bloomfield
Ph.D. 2004, University of Pennsylvania

Erdan Gu
Ph.D. 2006, University of Pennsylvania

Seung-Joo Lee
Ph.D. 2006, University of Pennsylvania

Nuria Pelechano
Ph.D. 2006, University of Pennsylvania

Michael Johns
Ph.D. 2007, University of Pennsylvania

Durell Bouchard
Ph.D. 2008, University of Pennsylvania

Jan Allbeck
Ph.D. 2009, University of Pennsylvania

Liming Zhao
Ph.D. 2009, University of Pennsylvania

Nicholas Roussopoulos
Ph.D. 1976, University of Toronto

Jim Coolahn
Ph.D. 1984, University of Maryland

Leo Mark
Ph.D. 1985, Aarhus University

Hyunchul Kang
Ph.D. 1987, University of Maryland

Chanho Moon
Ph.D. 2003, Chung-Ang University

Youngsung Kim
Ph.D. 2005, Chung-Ang University

Daehyun Hwang
Ph.D. 2007, Chung-Ang University

M
yl

op
ou

lo
s

B
ad

le
r

R
ou

ss
op

ou
lo

s

K
an

g



XVI The Academic Tree of John Mylopoulos

Alex Delis
Ph.D. 1993, University of Maryland

Vinay Kanitkar
Ph.D. 2000, Brooklyn Polytechnic University

George Kollios
Ph.D. 2000, Brooklyn Polytechnic University

Je-Ho Park
Ph.D. 2001, brooklyn Polytechnic University

Richard Regan
Ph.D. 2001, Brooklyn Polytechnic University

Zhongqiang Chen
Ph.D. 2001, Brooklyn Polytechnic University

Vassil Kriakov
Ph.D. 2008, Brooklyn Polytechnic University

Chung-Min Chen
Ph.D. 1994, University of Maryland

Kostas Stathatos
Ph.D. 1998, University of Maryland

Yannis Kotidis
Ph.D. 2000, University of Maryland

Manuel Rodriguez
Ph.D. 2001, University of Maryland

Alexandros Labrinidis
Ph.D. 2002, University of Maryland

Mohamed Sharaf
Ph.D. 2007, University of Pittsburgh

Huiming Qu
Ph.D. 2007, University of Pittsburgh

Zhexuan (Jeff) Song
Ph.D. 2003, University of Maryland

Yannis Sismanis
Ph.D. 2004, University of Maryland

Antonis Deligiannakis
Ph.D. 2005, University of Maryland

Dimitris Tsoumakos
Ph.D. 2006, University of Maryland

Richard David Peacocke
Ph.D. 1978, University of Toronto

Michael Bauer
Ph.D. 1978, University of Toronto

Jinhui Qin
Ph.D. 2008, University of Western Ontario

Elvis Viera
Ph.D. 2007, University of Western Ontario

M
yl

op
ou

lo
s

R
ou

ss
op

ou
lo

s

D
el

is
La

br
in

id
is

B
au

er



The Academic Tree of John Mylopoulos XVII

Keith Edwards
Ph.D. 2004, University of Western Ontario

Mechelle Gittens
Ph.D. 2003, University of Western Ontario

Michael Katchabaw
Ph.D. 2002, University of Western Ontario

Andrew Marshall
Ph.D. 2000, University of Western Ontario

Hasina Abdu
Ph.D. 2000, University of Western Ontario

Stephen Howard
Ph.D. 1999, University of Western Ontario

Douglas Williams
Ph.D. 1999, University of Western Ontario

Crispin Cowan
Ph.D. 1995, University of Western Ontario

Douglas Skuce
Ph.D. 1977, McGill University

Timothy Christian Lethbridge
Ph.D. 1994, University of Ottawa

Iyad Zayour
Ph.D. 2002, University of Ottawa

Jelber Sayyad
Ph.D. 2003, University of Ottawa

Abdelwahab Hamout-Lhadj
Ph.D. 2005, University of Ottawa

Adam Murray
Ph.D. 2006, University of Ottawa

Branka Tauzovich
Ph.D. 1988, University of Ottawa

John K. Tsotsos
Ph.D. 1980, University of Toronto

Testsutaro Shibahara
Ph.D. 1985, University of Toronto

Ron Gershon
Ph.D. 1987, University of Toronto

John Barron
Ph.D. 1988, University of Toronto

Steven Beauchemin
Ph.D. 1997, University of Western Ontario

Baozhong Tian
Ph.D. 2006, University of Western Ontario

B
au

er
Ts

ot
os

B
ar

ro
n

Le
th

br
id

ge

S
ku

ce

   
 M

yl
op

ou
lo

s



XVIII The Academic Tree of John Mylopoulos

Michael R.M. Jenkin
Ph.D. 1988, University of Toronto

Bill Kapralos
Ph.D. 2006, York University

Daniel C. Zikovitz
Ph.D. 2004, York University

Iraj Mantegh
Ph.D. 1998, University of Toronto

Andrew Hogue
Ph.D. 2008, York University

Gregory Dudek
Ph.D. 1991, University of Toronto

Ioannis Rekleitis
Ph.D. 2003, McGill University

Robert Sim
Ph.D. 2004, McGill University

Saul (Shlomo) Slmhon
Ph.D. 2006, McGill University

Lub-Abril Torres-Mendez
Ph.D. 2005, McGill University

Eric Bourque
Ph.D. 2005, McGill University

Dimitris Marinakis
Ph.D. 2009, McGill University

Tet Yeap
Ph.D. 1991, University of Toronto

Guy Ferland
Ph.D. 2001, University of Ottawa

Jongsoo Choi
Ph.D. 2006, University of Ottawa

Jianping Deng
Ph.D. 2007, University of Ottawa

Bin Hou
Ph.D. 2007, Beijing University of Post and Telecomm

Dafu Lou
Ph.D. 2008, University of Ottawa

Neils da Vitoria Lobo
Ph.D. 1992, University of Toronto

Jim X. Chen
Ph.D. 1995, University of Central Florida

Jingfang Wang
Ph.D. 1998, George Mason University

Kenneth L. Alford
Ph.D. 2000, George Mason University

M
yl

op
ou

lo
s

Ts
ot

os

D
ud

ek
Je

nk
in

Y
ea

p
da

 V
ito

ria
 L

ob
o

C
he

n



The Academic Tree of John Mylopoulos XIX

Ying Zhu
Ph.D. 2000, George Mason University

Anthony S. Aquilo
Ph.D. 2006, Georgia State University

Jason A. Pamplin
Ph.D. 2007, Georgia State University

Jeffrey W. Chastine
Ph.D. 2007, Georgia State University

Xiaodong Fu
Ph.D. 2000, George Mason University

Yonggao Yang
Ph.D. 2002, George Mason University

Xusheng Wang
Ph.D. 2003, George Mason University

Duncan McPherson
Ph.D. 2003, George Mason University

Shuangbao Wang
Ph.D. 2004, George Mason University

Jayfus Doswell
Ph.D. 2005, George Mason University

Fahad Alotaiby
Ph.D. 2005, George Mason University

Tianshu Zhou
Ph.D. 2008, George Mason University

Yanling Liu
Ph.D. 2008, George Mason University

Niels Haering
Ph.D. 1999, University of Central Florida

Zarina Myles
Ph.D. 2004, University of Central Florida

Raymond Paul Smith
Ph.D. 2005, University of Central Florida

David Wilkes
Ph.D. 1994, University of Toronto

Gilbert Verghese
Ph.D. 1995, University of Toronto

Yiming Ye
Ph.D. 1997, University of Toronto

Neil D.B. Bruce
Ph.D. 2008, York University

Hector Levesque
Ph.D. 1981, University of Toronto

Peter Patel-Schneider
Ph.D. 1987, University of Toronto

C
he

n

da
 V

ito
ria

 L
ob

o

Ts
ot

os

M
yl

op
ou

lo
s

Zh
u

Le
ve

sq
ue



XX The Academic Tree of John Mylopoulos

Gerhard Lakemeyer

Henrik Grosskreutz
Ph.D. 2001, RWTH Aachen University

Vazha Amiranashvili
Ph.D. 2007, RWTH Aachen University

Alexander Ferrein
Ph.D. 2007, RWTH Aachen University

Guenter Gans
Ph.D. 2008, RWTH Aachen University

Yves Lesperance
Ph.D. 1991, University of Toronto

Bart Selman

Yi-Cheng Huang
Ph.D. 2002, Cornell University

Wei Wei
Ph.D. 2005, Cornell University

Ioannis Vetsikas
Ph.D. 2005, Cornell University

Yannet Interian
Ph.D. 2006, Cornell University

Dale Eric Schuurmans
Ph.D. 1996, University of Toronto

Daniel Lizotte
Ph.D. 2008, University of Alberta

Qin Iris Wang
Ph.D. 2008, University of Alberta

Adam Milstein
Ph.D. 2008, University of Waterloo

Feng Jiao
Ph.D. 2008, University of Waterloo

Dana Wilkinson
Ph.D. 2007, University of Waterloo

Yuhong Guo
Ph.D. 2007, University of Alberta

Tao Wang
Ph.D. 2007, University of Alberta

Linli Xu
Ph.D. 2007, University of Waterloo

Jiayuan Huang
Ph.D. 2007, University of Waterloo

Ali Ghodsi
Ph.D. 2006, University of Waterloo

Ph.D. 1990, University of Toronto

Ph.D. 1990, University of Toronto

S
el

m
an

Le
ve

sq
ue

M
yl

op
ou

lo
s

La
ke

m
ey

er
S

ch
uu

rm
an

s



The Academic Tree of John Mylopoulos XXI

Relu Patrascu
Ph.D. 2004, University of Waterloo

Finnegan Southey
Ph.D. 2004, University of Waterloo

Fletcher Lu
Ph.D. 2003, University of Waterloo

Fuchun Peng
Ph.D. 2003, University of Waterloo

David Mitchell
Ph.D. 2001, University of Toronto

Iluju Kiringa
Ph.D. 2003, University of Toronto

Steven Shapiro
Ph.D. 2004, University of Toronto

Sebastian Sardina
Ph.D. 2005, University of Toronto

Mikhail Soutchanski
Ph.D. 2005, University of Toronto

Ronald Petrick
Ph.D. 2006, University of Toronto

Yongnei Liu
Ph.D. 2006, University of Toronto

Harry K.T. Wong
Ph.D. 1983, University of Toronto

Michele Pilote
Ph.D. 1983, University of Toronto

Sol Greenspan
Ph.D. 1984, University of Toronto

James Delgrande
Ph.D. 1985, University of Toronto

Diana Cukierman
Ph.D. 2003, Simon Fraser University

Jens Happe
Ph.D. 2005, Simon Fraser University

Aaron Hunter
Ph.D. 2006, Simon Fraser University

Bryan Kramer
Ph.D. 1986, University of Toronto

Lawrence K. Chung
Ph.D. 1993, University of Toronto

Nary Subramia
Ph.D. 2003, University of Texas, Dallas

Seshan Ananthanarayanan
Ph.D. 1992, University of Toronto

M
yl

op
ou

lo
s

Le
ve

sq
ue

S
ch

uu
rm

an
s

D
el

gr
an

de



XXII The Academic Tree of John Mylopoulos

Vinay K. Chaudhri
Ph.D. 1994, University of Toronto

Eric Yu

Dimitris Plexousakis
Ph.D. 1996, University of Toronto

Nikos Papadakis
Ph.D. 2004, University of Crete

George Flouris
Ph.D. 2006, University of Crete

Kiriakos Kritikos
Ph.D. 2008, University of Crete

Thodoros Topaloglou
Ph.D. 1996, University of Toronto

Brian Nixon
Ph.D. 1997, University of Toronto

Igor Jurisica
Ph.D. 1997, University of Toronto

Natasha Przulj
Ph.D. 2005, University of Toronto

Niloofar Arshadi
Ph.D. 2007, University of Toronto

Kevin Brown
Ph.D. 2007, University of Toronto

Edward Xia
Ph.D. 2007, University of Toronto

Paul Boutros
Ph.D. 2008, University of Toronto

Homy Dayani-Fard
Ph.D. 2003, Queen’s University

Anastasios Kementsietsidis
Ph.D. 2004, University of Toronto

Yannis Velegrakis
Ph.D. 2004, University of Toronto

Nadzeya Kiyavitskaya
Ph.D. 2006, University of Trento

Nicola Zannone
Ph.D. 2007, University of Trento

Yuan An
Ph.D. 2007, University of Toronto

Sotirios Liaskos
Ph.D. 2008, University of Toronto

Nicola Zeni
Ph.D. 2008, University of Trento

Yudnis Asnar
Ph.D. 2009, University of Trento

Ph.D. 1995, University of Toronto

M
yl

op
ou

lo
s

Ju
ris

ic
a

P
le

xo
us

ak
is



Table of Contents

John Mylopoulos: Sewing Seeds of Conceptual Modelling . . . . . . . . . . . . . . 1
Michael L. Brodie

Foundations

Foundations of Temporal Conceptual Data Models . . . . . . . . . . . . . . . . . . . 10
Alessandro Artale and Enrico Franconi

Faceted Lightweight Ontologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Fausto Giunchiglia, Biswanath Dutta, and Vincenzo Maltese

The Ontological Level: Revisiting 30 Years of Knowledge
Representation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Nicola Guarino

Some Notes on Models and Modelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Michael Jackson

A Semantical Account of Progression in the Presence of Defaults . . . . . . . 82
Gerhard Lakemeyer and Hector J. Levesque

Social Modeling and i* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Eric S. Yu

Information Systems

Data Modeling in Dataspace Support Platforms . . . . . . . . . . . . . . . . . . . . . 122
Anish Das Sarma, Xin (Luna) Dong, and Alon Y. Halevy

Conceptual Modeling: Past, Present and the Continuum of the
Future . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Nick Roussopoulos and Dimitris Karagiannis

On Conceptual Content Management: Interdisciplinary Insights beyond
Computational Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Joachim W. Schmidt

Information Integration

Conceptual Modeling for Data Integration . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Diego Calvanese, Giuseppe De Giacomo, Domenico Lembo,
Maurizio Lenzerini, and Riccardo Rosati



XXIV Table of Contents

Clio: Schema Mapping Creation and Data Exchange . . . . . . . . . . . . . . . . . . 198
Ronald Fagin, Laura M. Haas, Mauricio Hernández, Renée J. Miller,
Lucian Popa, and Yannis Velegrakis

Heterogeneity in Model Management: A Meta Modeling Approach . . . . . 237
Matthias Jarke, Manfred A. Jeusfeld, Hans W. Nissen, and
Christoph Quix

Associativity and Commutativity in Generic Merge . . . . . . . . . . . . . . . . . . . 254
Rachel Pottinger and Philip A. Bernstein

Web and Services

The History of WebML: Lessons Learned from 10 Years of Model-Driven
Development of Web Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

Stefano Ceri, Marco Brambilla, and Piero Fraternali

GAMBUSE: A Gap Analysis Methodology for Engineering SOA-Based
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

Dinh Khoa Nguyen, Willem-Jan van den Heuvel,
Mike P. Papazoglou, Valeria de Castro, and Esperanza Marcos

Web Service Composition via the Customization of Golog Programs
with User Preferences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

Shirin Sohrabi, Nataliya Prokoshyna, and Sheila A. McIlraith

Software and Requirements Engineering

Dealing with Complexity Using Conceptual Models Based on
Tropos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335

Jaelson Castro, Manuel Kolp, Lin Liu, and Anna Perini

On Non-Functional Requirements in Software Engineering . . . . . . . . . . . . 363
Lawrence Chung and Julio Cesar Sampaio do Prado Leite

Reasoning About Alternative Requirements Options . . . . . . . . . . . . . . . . . . 380
Axel van Lamsweerde

Supporting Requirements Elicitation through Goal/Scenario
Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398

Colette Rolland and Camille Salinesi

Enhancing Tropos with Commitments: A Business Metamodel and
Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417

Pankaj R. Telang and Munindar P. Singh



Table of Contents XXV

Implementations

“Reducing” CLASSIC to Practice: Knowledge Representation Theory
Meets Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436

Ronald J. Brachman, Alex Borgida, Deborah L. McGuinness, and
Peter F. Patel-Schneider

The KBMS Project and Beyond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466
Vinay K. Chaudhri, Igor Jurisica, Manolis Koubarakis,
Dimitris Plexousakis, and Thodoros Topaloglou

Using the ConGolog and CASL Formal Agent Specification Languages
for the Analysis, Verification, and Simulation of i* Models . . . . . . . . . . . . . 483

Alexei Lapouchnian and Yves Lespérance

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




