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Preface

Following tradition, MoDELS 2006 hosted a number of workshops and symposia.
They provided collaborative forums for groups to conduct intensive discussions
and complemented the main conference by focusing on important subject areas
and enabling a high degree of interactivity.

MoDELS 2006 featured 11 workshops and three symposia during the first
three days of the conference. In addition to the Doctoral and Educators sym-
posia, which were already successfully held in 2005, a symposium on UML
semantics was held for the first time at MoDELS 2006.

Keeping a time-tested tradition of the MoDELS/UML series, I formed an in-
ternational workshop selection committee composed of the following researchers:

— Jean-Michel Bruel (University of Pau, France)
— Martin Glinz (Universitat Ziirich, Switzerland)
Reiko Heckel (University of Leicester, UK)
Jens Jahnke (University of Victoria, Canada)

|

Hans Vangheluwe (McGill University, Canada)
Jon Whittle (George Mason University, USA)

Out of 18 workshop proposals, we selected 11 workshops and the symposium
on UML semantics. Because of the way the latter was organized we, as well as
the symposium organizers, agreed that it fitted more appropriately under the
heading of a symposium.

Six of the workshops have a history in the MoDELS/UML series and rep-
resented a continuation of ongoing discussions on established topics. The other
five workshops featured new topics, further broadening the scope of MoDELS,
beyond its traditional focus on UML. We believe this blend of established and
innovative workshop themes made the MoDELS 2006 workshops and symposia a
success worth attending. The summaries of all symposia and workshops plus re-
vised versions of the two respective best papers are included in these proceedings.

I am grateful to the members of the Selection Committee who accepted
my invitation and worked diligently to select the workshops with the maxi-
mum research relevance and highest potential of attracting participants. Gianna
Reggio was an invaluable help in resolving organizational issues and my prede-
cessor Jean-Michel Bruel immensely eased my work by generously sharing his
experience.

November 2006 Thomas Kiihne
Workshop Chair
MoDELS 2006



VI Preface

Sponsors

DISI, Dipartimento di Informatica e Scienze
dell’Informazione, Universita di Genova,
(www.disi.unige.it)

ACM Special Interest Group on Software Engineering
(www.sigsoft.org)

IEEE Computer Society
(www . computer.org)



Lecture Notes in Computer Science

For information about Vols. 14275

please contact your bookseller or Springer

Vol. 4377: M. Abe (Ed.), Topics in Cryptology — CT-RSA
2007. X1, 403 pages. 2006.

Vol. 4371: K. Inoue, K. Satoh, F. Toni (Eds.), Compu-
tational Logic in Multi-Agent Systems. X, 315 pages.
2007. (Sublibrary LNAI).

Vol. 4369: M. Umeda, A. Wolf, O. Bartenstein, U. Geske,
D. Seipel, O. Takata (Eds.), Declarative Programming
for Knowledge Management. X, 229 pages. 2006. (Sub-
library LNAI).

Vol. 4368: T. Erlebach, C. Kaklamanis (Eds.), Approxi-
mation and Online Algorithms. X, 345 pages. 2006.

Vol. 4367: K. De Bosschere, D. Kaeli, P. Stenstrom, D.
Whalley, T. Ungerer (Eds.), High Performance Embed-
ded Architectures and Compilers. XI, 307 pages. 2007.

Vol. 4364: T. Kiihne (Ed.), Models in Software Engineer-
ing. XI, 332 pages. 2007.

Vol. 4362: J. van Leeuwen, G.F. Italiano, W. van der
Hoek, C. Meinel, H. Sack, F. Pl4sil (Eds.), SOFSEM
2007: Theory and Practice of Computer Science. XXI,
937 pages. 2006.

Vol. 4361: H.J. Hoogeboom, G. Piun, G. Rozenberg, A.
Salomaa (Eds.), Membrane Computing. IX, 555 pages.
2006.

Vol. 4357: L. Buttyan, V. Gligor, D. Westhoff (Eds.),
Security and Privacy in Ad-Hoc and Sensor Networks.
X, 193 pages. 2006.

Vol. 4355: J. Julliand, O. Kouchnarenko (Eds.), B 2007:
Formal Specification and Development in B. XIII, 293
pages. 2006.

Vol. 4354: M. Hanus (Ed.), Practical Aspects of Declar-
ative Languages. X, 335 pages. 2006.

Vol. 4353: T. Schwentick, D. Suciu (Eds.), Database The-
ory — ICDT 2007. XI, 419 pages. 2006.

Vol. 4352: T.-J. Cham, J. Cai, C. Dorai, D. Rajan, T.-S.
Chua, L.-T. Chia (Eds.), Advances in Multimedia Mod-
eling, Part II. XVIII, 743 pages. 2006.

Vol. 4351: T.-J. Cham, J. Cai, C. Dorai, D. Rajan, T.-S.
Chua, L.-T. Chia (Eds.), Advances in Multimedia Mod-
eling, Part I. XIX, 797 pages. 2006.

Vol. 4349: B. Cook, A. Podelski (Eds.), Verification,
Model Checking, and Abstract Interpretation. XI, 395
pages. 2006.

Vol. 4348: S.T. Taft, R.A. Duff, R.L. Brukardt, E. Ploed-
ereder, P. Leroy (Eds.), Ada 2005 Reference Manual.
XXII, 765 pages. 2006.

Vol. 4347: J. Lopez (Ed.), Critical Information Infras-
tructures Security. X, 286 pages. 2006.

Vol. 4345: N. Maglaveras, I. Chouvarda, V. Koutkias, R.
Brause (Eds.), Biological and Medical Data Analysis.
XIII, 496 pages. 2006. (Sublibrary LNBI).

Vol. 4344: V. Gruhn, F. Oquendo (Eds.), Software Archi-
tecture. X, 245 pages. 2006.

Vol. 4342: H. de Swart, E. Orfowska, G. Schmidt, M.
Roubens (Eds.), Theory and Applications of Relational
Structures as Knowledge Instruments II. X, 373 pages.
2006. (Sublibrary LNAI).

Vol. 4341: P.Q. Nguyen (Ed.), Progress in Cryptology -
VIETCRYPT 2006. XI, 385 pages. 2006.

Vol. 4340: R. Prodan, T. Fahringer, Grid Computing.
XXIII, 317 pages. 2006.

Vol. 4339: E. Ayguadé, G. Baumgartner, J. Ramanujam,
P. Sadayappan (Eds.), Languages and Compilers for Par-
allel Computing. XI, 476 pages. 2006.

Vol. 4338: P. Kalra, S. Peleg (Eds.), Computer Vision,
Graphics and Image Processing. XV, 965 pages. 2006.

Vol. 4337: S. Arun-Kumar, N. Garg (Eds.), FSTTCS
2006: Foundations of Software Technology and Theo-
retical Computer Science. XIII, 430 pages. 2006.

Vol. 4334: B. Beckert, R. Hihnle, P.H. Schmitt (Eds.),
Verification of Object-Oriented Software. XXIX, 658
pages. 2007. (Sublibrary LNAI).

Vol. 4333: U. Reimer, D. Karagiannis (Eds.), Practical
Aspects of Knowledge Management. XII, 338 pages.
2006. (Sublibrary LNAI).

Vol. 4332: A. Bagchi, V. Atluri (Eds.), Information Sys-
tems Security. XV, 382 pages. 2006.

Vol. 4331: G. Min, B. Di Martino, L.T. Yang, M. Guo, G.
Ruenger (Eds.), Frontiers of High Performance Comput-
ing and Networking — ISPA 2006 Workshops. XXX VII,
1141 pages. 2006.

Vol. 4330: M. Guo, L.T. Yang, B. Di Martino, H.P. Zima,
J. Dongarra, F. Tang (Eds.), Parallel and Distributed Pro-
cessing and Applications. XVIII, 953 pages. 2006.

Vol. 4329: R. Barua, T. Lange (Eds.), Progress in Cryp-
tology - INDOCRYPT 2006. X, 454 pages. 2006.

Vol. 4328: D. Penkler, M. Reitenspiess, F. Tam (Eds.),
Service Availability. X, 289 pages. 2006.

Vol. 4327: M. Baldoni, U. Endriss (Eds.), Declarative
Agent Languages and Technologies IV. VIII, 257 pages.
2006. (Sublibrary LNAI).

Vol. 4326: S. Gobel, R. Malkewitz, I. Iurgel (Eds.), Tech-

nologies for Interactive Digital Storytelling and Enter-
tainment. X, 384 pages. 2006.

Vol. 4325:J. Cao, I. Stojmenovic, X. Jia, S.K. Das (Eds.),
Mobile Ad-hoc and Sensor Networks. XIX, 887 pages.
2006.



Vol. 4320: R. Gotzhein, R. Reed (Eds.), System Analysis
and Modeling: Language Profiles. X, 229 pages. 2006.

Vol. 4319: L.-W. Chang, W.-N. Lie (Eds.), Advances in
Image and Video Technology. XXVI, 1347 pages. 2006.

Vol. 4318: H. Lipmaa, M. Yung, D. Lin (Eds.), Informa-
tion Security and Cryptology. XI, 305 pages. 2006.

Vol. 4317: S.K. Madria, K.T. Claypool, R. Kannan, P.
Uppuluri, M.M. Gore (Eds.), Distributed Computing and
Internet Technology. XIX, 466 pages. 2006.

Vol. 4316: M.M. Dalkilic, S. Kim, J. Yang (Eds.), Data
Mining and Bioinformatics. VIII, 197 pages. 2006. (Sub-
library LNBI).

Vol. 4313: T. Margaria, B. Steffen (Eds.), Leveraging
Applications of Formal Methods. IX, 197 pages. 2006.

Vol. 4312: S. Sugimoto, J. Hunter, A. Rauber, A. Mor-
ishima (Eds.), Digital Libraries: Achievements, Chal-
lenges and Opportunities. XVIII, 571 pages. 2006.

Vol. 4311: K. Cho, P. Jacquet (Eds.), Technologies for
Advanced Heterogeneous Networks II. XI, 253 pages.
2006.

Vol. 4309: P. Inverardi, M. Jazayeri (Eds.), Software En-
gineering Education in the Modern Age. VIII, 207 pages.
2006.

Vol. 4308: S. Chaudhuri, S.R. Das, H.S. Paul, S. Tirtha-
pura (Eds.), Distributed Computing and Networking.
XIX, 608 pages. 2006.

Vol. 4307: P. Ning, S. Qing, N. Li (Eds.), Information
and Communications Security. XIV, 558 pages. 2006.

Vol. 4306: Y. Avrithis, Y. Kompatsiaris, S. Staab, N.E.
O’Connor (Eds.), Semantic Multimedia. XII, 241 pages.
2006.

Vol. 4305: A.A. Shvartsman (Ed.), Principles of Dis-
tributed Systems. XIII, 441 pages. 2006.

Vol. 4304: A. Sattar, B.-H. Kang (Eds.), Al 2006: Ad-
vances in Artificial Intelligence. XXVII, 1303 pages.
2006. (Sublibrary LNAI).

Vol. 4303: A. Hoffmann, B.-H. Kang, D. Richards, S.
Tsumoto (Eds.), Advances in Knowledge Acquisition
and Management. XI, 259 pages. 2006. (Sublibrary
LNAI).

Vol. 4302: J. Domingo-Ferrer, L. Franconi (Eds.), Pri-
vacy in Statistical Databases. XI, 383 pages. 2006.

Vol. 4301: D. Pointcheval, Y. Mu, K. Chen (Eds.), Cryp-
tology and Network Security. XIII, 381 pages. 2006.

Vol. 4300: Y.Q. Shi (Ed.), Transactions on Data Hiding
and Multimedia Security I. IX, 139 pages. 2006.

Vol. 4299: S. Renals, S. Bengio, J.G. Fiscus (Eds.), Ma-
chine Learning for Multimodal Interaction. XII, 470
pages. 2006.

Vol. 4297: Y. Robert, M. Parashar, R. Badrinath, V.K.
Prasanna (Eds.), High Performance Computing - HiPC
2006. XXIV, 642 pages. 2006.

Vol. 4296: M.S. Rhee, B. Lee (Eds.), Information Se-
curity and Cryptology — ICISC 2006. XIII, 358 pages.
2006.

Vol. 4295: 1.D. Carswell, T. Tezuka (Eds.), Web and
Wireless Geographical Information Systems. XI, 269
pages. 2006.

Vol. 4294: A. Dan, W. Lamersdorf (Eds.), Service-
Oriented Computing — ICSOC 2006. XIX, 653 pages.
2006.

Vol. 4293: A. Gelbukh, C.A. Reyes-Garcia (Eds.), MI-
CAI 2006: Advances in Artificial Intelligence. XXVIII,
1232 pages. 2006. (Sublibrary LNAI).

Vol. 4292: G. Bebis, R. Boyle, B. Parvin, D. Koracin, P.
Remagnino, A. Nefian, G. Meenakshisundaram, V. Pas-
cucci, J. Zara, J. Molineros, H. Theisel, T. Malzbender
(Eds.), Advances in Visual Computing, Part II. XXXII,
906 pages. 2006.

Vol. 4291: G. Bebis, R. Boyle, B. Parvin, D. Koracin, P.
Remagnino, A. Nefian, G. Meenakshisundaram, V. Pas-
cucci, J. Zara, J. Molineros, H. Theisel, T. Malzbender
(Eds.), Advances in Visual Computing, Part I. XXXI,
916 pages. 2006.

Vol.4290: M. van Steen, M. Henning (Eds.), Middleware
2006. XIII, 425 pages. 2006.

Vol. 4289: M. Ackermann, B. Berendt, M. Grobelnik,
A. Hotho, D. Mladeni¢, G. Semeraro, M. Spiliopoulou,
G. Stumme, V. Svatek, M. van Someren (Eds.), Seman-
tics, Web and Mining. X, 197 pages. 2006. (Sublibrary
LNAI).

Vol. 4288: T. Asano (Ed.), Algorithms and Computation.
XX, 766 pages. 2006.

Vol.4287: C. Mao, T. Yokomori (Eds.), DNA Computing.
XII, 440 pages. 2006.

Vol. 4286: P.G. Spirakis, M. Mavronicolas, S.C. Kon-
togiannis (Eds.), Internet and Network Economics. XI,
401 pages. 2006.

Vol. 4285: Y. Matsumoto, R.W. Sproat, K.-F. Wong, M.
Zhang (Eds.), Computer Processing of Oriental Lan-
guages. XVII, 544 pages. 2006. (Sublibrary LNAI).

Vol. 4284: X. Lai, K. Chen (Eds.), Advances in Cryptol-
ogy — ASIACRYPT 2006. XIV, 468 pages. 2006.

Vol. 4283: Y.Q. Shi, B. Jeon (Eds.), Digital Watermark-
ing. X1I, 474 pages. 2006.

Vol. 4282: Z. Pan, A. Cheok, M. Haller, R W.H. Lau, H.
Saito, R. Liang (Eds.), Advances in Artificial Reality and
Tele-Existence. XXIII, 1347 pages. 2006.

Vol. 4281: K. Barkaoui, A. Cavalcanti, A. Cerone (Eds.),
Theoretical Aspects of Computing - ICTAC 2006. XV,
371 pages. 2006.

Vol. 4280: A.K. Datta, M. Gradinariu (Eds.), Stabiliza-
tion, Safety, and Security of Distributed Systems. XVII,
590 pages. 2006.

Vol. 4279: N. Kobayashi (Ed.), Programming Languages
and Systems. XI, 423 pages. 2006.

Vol. 4278: R. Meersman, Z. Tari, P. Herrero (Eds.), On
the Move to Meaningful Internet Systems 2006: OTM
2006 Workshops, Part II. XLV, 1004 pages. 2006.

Vol. 4277: R. Meersman, Z. Tari, P. Herrero (Eds.), On
the Move to Meaningful Internet Systems 2006: OTM
2006 Workshops, Part I. XLV, 1009 pages. 2006.

Vol. 4276: R. Meersman, Z. Tari (Eds.), On the Move
to Meaningful Internet Systems 2006: CooplS, DOA,
GADA, and ODBASE, Part II. XXXII, 752 pages. 2006.



Table of Contents

W1 — Aspect-Oriented Modeling

9th International Workshop on Aspect-Oriented Modeling ............
Jorg Kienzle, Dominik Stein, Walter Cazzola, Jeff Gray,
Omar Aldawud, and Tzilla Elrad

Modeling Features in Aspect-Based Product Lines with Use Case
Slices: An Exploratory Case Study .............oiiiiiiiiiinnn...
Roberto E. Lopez-Herrejon and Don Batory

Join Point Patterns: A High-Level Join Point Selection Mechanism . .. ..
Walter Cazzola and Sonia Pini

W2 — Critical Systems Development

Critical Systems Development Using Modeling Languages - CSDUML

2006 Workshop REPOTH v vsususensmpsmsmsigsnpissmaswsaman: snsesan
Geri Georg, Siv Hilde Houmb, Robert France, Steffen Zschaler,
Dorina C. Petriu, and Jan Jirjens

Modeling an Electronic Throttle Controller Using the Timed Abstract
State Machine Language and Toolset ........... ... ... .. ... ... ....
Martin Ouimet, Guillaume Berteau, and Kristina Lundquist

Model Checking of UML 2.0 Interactions................. ... .......
Alexander Knapp and Jochen Wuttke

W3 — Reverse Engineering

3rd International Workshop on Metamodels, Schemas, Grammars and
(0 3170 (o= TP .
Jean-Marie Favre, Dragan Gasevi¢, Ralf Lammel, and
Andreas Winter

A Unified Ontology-Based Process Model for Software Maintenance

and Comprehension . .......... ... i
Juergen Rilling, Yonggang Zhang, Wen Jun Meng, René Witte,
Volker Haarslev, and Philippe Charland

Formalizing the Well-Formedness Rules of EJB3QL in UML + OCL....
Miguel Garcia



VIII Table of Contents

W4 — Quality in Modeling

The 1% Workshop on Quality in Modeling. .. ........coooiieeiiiin..

Ludwik Kuzniarz, Jean Louis Sourouille, and Miroslaw Staron

Consistency of Business Process Models and Object Life Cycles........

Ksenia Ryndina, Jochen M. Kuster, and Harald Gall

A Qualitative Investigation of UML Modeling Conventions ............

Bart Du Bois, Christian F.J. Lange, Serge Demeyer, and
Michel R.V. Chaudron

W5 — Advanced User Interfaces

Model Driven Development of Advanced User Interfaces (MDDAUI) —

MDDAUT 06 Workshop Report . ........ ... ..

Andreas Pleuf, Jan van den Bergh, Stefan Sauer,
Heinrich Huf$mann, and Alexander Bddcher

A Model-Driven Approach to the Engineering of Multiple User

TNt ACES . . o o ottt e e e

Goetz Botterweck

Model-Driven Dynamic Generation of Context-Adaptive Web User

TNbEITACES . . v ottt e e

Steffen Lohmann, J. Wolfgang Kaltz, and Jirgen Ziegler

W6 — Real-Time and Embedded Systems

Modelling and Analysis of Real Time and Embedded Systems — Using

UML .ottt e e

Susanne Graf, Sébastien Gérard, Dystein Haugen, Iulian Ober, and
Bran Selic

Time Exceptions in Sequence Diagrams .. ...........................

Oddleif Halvorsen, Ragnhild Kobro Runde, and Qystein Haugen

Applying Model Intelligence Frameworks for Deployment Problem in

Real-Time and Embedded Systems .. ............. .. ... ... ... ..

Andrey Nechypurenko, Egon Wuchner, Jules White, and
Douglas C. Schmidt

W7 - OCL

OCL for (Meta-)Models in Multiple Application Domains .............

Dan Chiorean, Birgit Demuth, Martin Gogolla, and Jos Warmer

76

80

91



Table of Contents IX

OCL-Based Validation of a Railway Domain Profile .................. 159
Kirsten Berkenkotter

OCL Support in an Industrial Environment ......................... 169
Michael Altenhofen, Thomas Hettel, and Stefan Kusterer

W8 — Integrating MDA and V&V

Report on the 3rd MoDeVa Workshop — Model Design

and Validation. ... ......... i 179
Benoit Baudry, David Hearnden, Nicolas Rapin, and
Jorn Guy Sufl

Towards Model-Driven Unit Testing . ......... ... ... .. ... ... ...... 182
Gregor Engels, Baris Gildali, and Marc Lohmann

Validation of Model Transformations — First Experiences Using a
White Box Approach ....... ..o 193
Jochen M. Kister and Mohamed Abd-FEl-Razik

W9 — Model Size Metrics

Summary of the 2006 Model Size Metrics Workshop . ................. 205
Frank Weil and Andrij Neczwid

Model Size Matters . ... . ... ..t e 211
Christian F.J. Lange

On the Application of Software Metrics to UML Models .............. 217
Jacqueline A. McQuillan and James F. Power

W10 — Models@run.time

Summary of the Workshop Models@run.time at MoDELS 2006 . ... .... 227
Nelly Bencomo, Gordon Blair, and Robert France

Using Runtime Models to Unify and Structure the Handling of
Meta-information in Reflective Middleware . ......................... 232
Fabio Moreira Costa, Lucas Luiz Provensi, and
Frederico Forzani Vaz

Applying OMG D&C Specification and ECA Rules for Autonomous
Distributed Component-Based Systems ................ccooiiiin.... 242
Jérémy Dubus and Philippe Merle



X Table of Contents

W11 — Multi-Paradigm Modeling

Summary of the Workshop on Multi-Paradigm Modeling: Concepts and
008 ettt e
Holger Giese, Tihamér Levendovszky, and Hans Vangheluwe

Think Global, Act Local: Implementing Model Management with
Domain-Specific Integration Languages .. ...........coviiiieranen...
Thomas Reiter, Kerstin Altmanninger, and Werner Retschitzegger

S1 — Doctoral Symposium

MoDELS 2006 Doctoral Symposium ... ......ovevireiienennnnenan...
Gabriela Arévalo and Robert Pettit

Model Driven Security Engineering for the Realization of Dynamic
Security Requirements in Collaborative Systems .....................
Muhammad Alam

S2 — Educators Symposium

Educators’ Symposium at MoDELS 2006 . ..........................
Ludwik Kuzniarz

If You're Not Modeling, You're Just Programming: Modeling
Throughout an Undergraduate Software Engineering Program .........
James Vallino

Teaching Software Modeling in a Simulated Project Environment ... ...
Robert Szmurto and Michat Smiatek

Repository for Model Driven Development (ReMoDD) ................
Robert France, Jim Bieman, and Betty H.C. Cheng

S3 — A Formal Semantics for UML

27d UML 2 Semantics Symposium: Formal Semantics for UML ........
Manfred Broy, Michelle L. Crane, Juergen Dingel, Alan Hartman,
Bernhard Rumpe, and Bran Selic

A UML Simulator Based on a Generic Model Execution Engine........
Andrei Kirshin, Dolev Dotan, and Alan Hartman

Queries and Constraints: A Comprehensive Semantic Model
fOr UIMILZ : c5 sas 5568 5055 60855 655,63 0508 S0 rms bmame smame smameaime s
Ingolf H. Kriger and Massimiliano Menarini



Table of Contents XI
Analysis of UML Activities with Dynamic Meta Modeling

TeChDIGUES o« o5 cm s msmsmas s asmss s sssusdssmssesssansns aeips s 329
Christian Soltenborn and Gregor Engels

Author Index . ... 331



9th International Workshop on
Aspect-Oriented Modeling

Jorg Kienzlel, Dominik Steinz, Walter Cazzola3,
Jeff Gray4, Omar Aldawud’, and Tzilla Elrad®

! McGill University, Canada
2 University of Duisburg-Essen, Germany
3 University of Milano, Italy
4 University of Alabama at Birmingham, USA
3 Lucent Technologies, USA
®Illinois Institute of Technology, USA
joerg.kienzle@mcgill.ca, dominik.stein@icb.uni-due.de,
cazzola@dico.unimi.it, gray@cis.uab.edu, oaldawud@lucent.com,
elrad@iit.edu

Abstract. This report summarizes the outcomes of the 9th Workshop on
Aspect-Oriented Modeling (AOM) held in conjunction with the 9th International
Conference on Model Driven Engineering Languages and Systems — MoDELS
2006 — in Genoa, Italy, on the 1st of October 2006. The workshop brought
together approximately 25 researchers and practitioners from two communities:
aspect-oriented software development and software model engineering. It
provided a forum for discussing the state of the art in modeling crosscutting
concerns at different stages of the software development process: requirements
elicitation and analysis, software architecture, detailed design, and mapping to
aspect-oriented programming constructs. This paper gives an overview of the
accepted submissions and summarizes the results of the different discussion
groups. Papers and presentation slides of the workshop are available at
http://www.aspect-modeling.org/.

1 Introduction

This report summarizes the outcomes of the O9th edition of the successful
Aspect-Oriented Modeling Workshop series. The workshop took place at the Bristol
Hotel in Genoa, Italy, on Sunday, October 1st 2006, as part of the 9th International
Conference on Model Driven Engineering Languages and Systems — MoDELS 2006. A
total of 11 position papers were submitted and reviewed by the program committee, 9 of
which were accepted to the workshop. Approximately 25 participants attended the
presentation session and took part in lively discussions. Papers, presentation slides, and
further information can be found at http://www.aspect-modeling.org/.

2 Overview of Accepted Position Papers

Marcelo Sande from the Military Institute of Engineering in Rio de Janeiro, Brazil,
described how he and his colleagues mapped AspectualACME, an architectural

T. Kiihne (Ed.): MoDELS 2006 Workshops, LNCS 4364, pp. 1 -5, 2007.
© Springer-Verlag Berlin Heidelberg 2007



2 J. Kienzle et al.

description language, to UML 2.0 [8]. He presented why the base UML 2.0 modeling
abstractions of component diagrams are not strong enough. One reason to this is that
standard UML only allows to connect provided interfaces of components to required
interfaces of other components. He explained how they made connectors first-order
elements, and how they defined a special aspectual connector that can be used to
connect the provided interface of a (crosscutting) component to both the provided and
the required interfaces of another (base) component.

Natsuko Noda from the Japan Advanced Institute of Sciences and Technology in
Nomi, Japan, presented a symmetric aspect-oriented modeling technique for
aspect-oriented design [6]. In Noda’s presentation, each concern of the system is
modeled with aspects that are composed of class diagrams, object diagrams and state
diagrams. Each aspect is self-contained. The connections between aspects are defined
in aspect relation rules, which define how a transition change in one aspect can affect
other aspects (i.e., by introducing events into other aspects).

Asif Igbal from the Honeywell Technology Solutions Lab in Bangalore, India,
works in the context of modeling of safety-critical systems. He talked about the issue
of modeling temporal behavior, which usually crosscuts the functional model of a
system [4]. In order to reason about concepts such as Worst Case Execution Time,
time-depending behavior has to be explicitly represented in models. As an example,
Asif mentioned the synchronization of local clocks with a global clock. He showed
how this concern can be modeled with timed state diagrams, and how the crosscutting
can be modeled using the AOSF framework with time extensions. However, state
diagrams that are created using orthogonal composition run on a single clock, which
is a problem that still needs to be addressed.

Thomas Cottenier from Motorola Labs in Chicago, USA, argued that reactive
functionality of a system should be modeled using a reactive modeling formalism
such as state diagrams [2]. He showed a small demonstration of the Motorola Aspect
WEAVR, a tool for aspect-oriented composition of state diagrams. The Motorola
models are executable (or transformable into executable code). Thomas argued that
aspect-oriented modeling is more powerful than aspect-oriented programming: The
join point model of state diagrams is better suited to express crosscutting reactive
concerns than the classic join point model of aspect-oriented programming languages.

Sonia Pini from the University of Genoa, Italy, argued that current pointcut
definitions require global knowledge of the base program by the developer in order to
write meaningful pointcuts [1]. Hence, current join point selection mechanisms are
fragile, because they fail to provide reusability and evolvability. In order to reason
about the semantics of join points, she proposed a technique in which the join points
are expressed at a higher level of abstraction (i.e., at the modeling level with sequence
and activity diagrams). Furthermore, she presented a mechanism to map these high-
level join point selections to program code.

Arnor Solberg from SINTEF/the University of Oslo, Norway, presented an
aspect-oriented modeling technique based on sequence diagrams [7]. In this approach,
aspect sequence diagrams are defined that represent a template of crosscutting
behavior. To instantiate the aspects, the base model is annotated with tags that define
where the aspects should be applied (i.e., instantiated). Simple aspects are inserted
into the base sequence diagram at one specific point, whereas composite aspects are
applied to regions within the base diagram (annotated with a tagged fragment). In
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order to allow fine-grained application of crosscutting behavior within this tagged
fragment, a composite aspect defines several parts: begin/end parts that execute when
the fragment is entered/exited, before/after parts that execute before or after every
message invocation, and a body part that can alter the actual message sending.

Andrea Sindico from ELT Elettronica in Rome, Italy, presented an aspect-oriented
modeling approach in which concerns are specified in an aspect diagram [3], which
defines static crosscutting in the form of an inter-type declaration diagram, and
dynamic crosscutting in the form of advice diagrams. Inter-type declaration diagrams
are composed of two class diagrams. Advice diagrams are composed of pointcut
diagrams and behavioral diagrams. In both cases, one diagram explains the context of
the base program that is of interest, while the other shows what has to be added to the
base context. Pointcut diagrams (comprised in advice diagrams), for example, define
the set of join points to which an aspect is to be applied. In his work, Andrea suggests
to specify them in the form of a UML activity diagram.

Thomas Cottenier from the Motorola Labs in Chicago, USA, also presented work
on aspect interference at the modeling level [9]. He showed a demo of the Telelogic
TAU tool, in which they implemented different dependencies in their aspect
deployment diagrams: A «follows» B, which specifies that aspect A's behavior has
lower precedence than B; A «hidden_by» B, which specifies that the behavior of
aspect A is not activated when A and B apply to the same join point; and A
«depends_on» B, which specifies that aspect A's behavior can only be applied where
aspect B's behavior is also applied.

Roberto Lopez-Herrejon from Oxford University, UK, related Feature-Oriented
Programming (FOP) to the approach of Aspect-Oriented Software Development with
Use Cases (AOSD w/UC) [5]. He demonstrated how features can crosscut other
features and how aspects can help to resolve this crosscutting. Roberto referred to the
existing approach of AOSD w/UC and pointed out its limitations with respect to a
well-defined composition mechanism. After that, he introduced the algebraic
approach of FOP, which contains a formal composition model, but lacks an
"intuitive" notation. Roberto proposed to combine FOP with AOSD w/UC to achieve
mutual benefit.

3 Overview of Discussion Topics

Due to space limitations, this section offers a summary of the most interesting and
significant issues that were addressed during the discussion sessions. These issues
also emerged during the questions and comments in the presentation sessions.

Is AOM about visual representation? During the workshop, the participants
expressed several opinions about the essence of AOM. The general idea of modeling
is to make something simpler (i.e., more comprehensible). Very often, this goal is
achieved by providing a visual notation. However, most of the participants agreed that
a visual notation is not essential. Once the semantics of an abstraction are well-
defined, finding a suitable graphical representation for it is only syntactic sugar. The
discussion did not go into further details, unfortunately, about what precisely AOM
should make simpler or more comprehensible other than "visual communication."
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Is there a need to look at woven models? There has been a disagreement on
whether developers need to have a look at woven models. Although some participants
argued that this is necessary for comprehending the execution of an aspect-oriented
program (or model) and for debugging, others claimed that, once the semantics of a
given weaving mechanism is clear, developers do not care about (and do not need to
look up) how these semantics are actually accomplished.

Does AOM meet its goals? One of the participants questioned if AOM actually
meets its goals, such as an improved readability, comprehensibility, extensibility, and
reusability of software (artifacts). The participant reported on a case study that was
conducted in which aspect-oriented modeling techniques were used throughout the
entire software development lifecycle. That is, each concern was separated all the way
down from requirements elucidation to the pre-coding phase. In the end, the
participant obtained a nicely separated set of concern specifications. However, this
results in a full load of very complex composition specifications determining how
those nicely separated concerns are supposed to work together. These composition
specifications were not readable, comprehensible, extendible, or reusable.

What is the role of model composition specifications (join point selections,
composition rules, etc.) in the software development process? Various participants
were concerned about the relevance of model composition specifications (such as join
point selections, pointcuts, composition rules, composition directives, or other kinds
of dependency relationships between concern models) in the software development
lifecycle. It has been stated that the gap between join points' in requirement
specifications and join points in the corresponding code is huge. Consequently, the
mapping of join point selections (composition rules) between different levels of
abstraction is often problematic. One solution to this might be to introduce notions of
join points at various levels of abstraction, such as architectural join points for
architectural system descriptions, and map the join point notion of one abstraction
layer to the join point notion of the layer beneath.

A statement from an industry participant suggested that AOM may help to keep
concepts separated and consistent throughout the development process. However,
AOM should also provide a means to indicate explicitly how those separated concepts
interact with each other in order to document design decisions and tradeoffs.
Furthermore, AOM should provide support for documenting the application of a
particular policy in the general case and at the same time outlining under which
circumstances a more specialized policy is used (e.g., in general, use password
authentication, but in these and those special cases, use biometric authentication).

What is the target application context of AOM? Another question concerned the
target application context of AOM and how AOM should support it. Industry
mentioned that software projects rarely attack problems from scratch. Usually,
existing software needs to be extended. Therefore, AOM should provide a means to
support extensibility. Another point was that introducing aspects into industry should
start with simple cases. Such simple aspects should be implemented by a small group
of developers, which facilitates support for the larger group of "base program
developers." Once the simple aspects are adopted, more elaborate aspects could be
introduced. One problem that has to be solved concerns the fact that even simple

" or, more generally speaking, some kind of concern interaction points.



