PUC-RIo - Certificacdo Digital N° 0711307/CA

Pc:NTlFf::m UNWERSIDADE ChTﬁLIL‘:A
Do RIO DE JANEIRO

Luis Paulo Santos Valente

A methodology for conceptual design of

pervasive mobile games

Tese de Doutorado

Thesis presented to the Postgraduate Program in
Informatics of the Departamento de Informatica,
PUC-Rio as partial fulfilment of the requirements
for the degree of Doutor em Informatica.

Advisor: Prof. Bruno Feij6

Rio de Janeiro
September 2011


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

Pc:NTlFf::m UNWERSIDADE ChTﬁLIL‘:A
oo RI0 DE JANEIRO

Luis Paulo Santos Valente

A methodology for conceptual design of

pervasive mobile games

Thesis presented to the Postgraduate Program in In-
formatics, of the Departamento de Informatica do Centro
Técnico Cientifico, PUC-Rio, as partial fulfillment of the
requirements for the degree of Doutor. Approved by the
following commission.

Prof. Bruno Feijo
Advisor
Departamento de Informatica — PUC-Rio

Prof. Julio Cesar Sampaio do Prado Leite
Departamento de Informatica — PUC-Rio

Prof. Markus Endler
Departamento de Informatica — PUC-Rio

Prof. Esteban Walter Gonzalez Clua
Instituto de Computacédo — UFF

Prof. José Viterbo Filho
Instituto de Computacéo — UFF

Prof. José Eugenio Leal
Coordinator of the Centro Técnico Cientifico — PUC-Rio

Rio de Janeiro, September 9™, 2011


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

All rights reserved. No part of this thesis may be reproduced
in any form or by any means without prior written permission
of the University, the author and the advisor.

Luis Paulo Santos Valente

Luis Valente graduated in Computer Science at UFF (Univer-
sidade Federal Fluminense) in 2002 and received his Master
degree from UFF in 2005. He joined the Doctorate program at
PUC-Rio in 2007, researching on mobile entertainment with
mobile phones. He is also a Nokia Developer Champion since
2007.

Bibliographic data

Valente, Luis Paulo Santos

A methodology for conceptual design of pervasive mo-
bile games / Luis Paulo Santos Valente; advisor: Bruno Feijo
- 2011.

242 f: il. (color) ; 30 cm

Tese (doutorado)—Pontificia Universidade Catdlica do
Rio de Janeiro, Departamento de Informatica, 2011.
Inclui bibliografia

1. Informatica — Teses. 2. Jogos pervasivos moveis.
3. Smartphones. 4. Linguagens especificas de dominio. I.
Feij6, Bruno. Il. Pontificia Universidade Catdlica do Rio de
Janeiro. Departamento de Informatica. Ill. Titulo.

CDD: 004


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

To my family, and to the dreamers:
“believe you can fly”


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

Acknowledgments

Well, it's been an adventure. As I write this and look at the past, it seems
now that everything started just some time ago ... and now it's finished ... Time
rushed, people came and went away, and now I'm writing this acknowledg-
ments section. In 2007, I started from scratch in the mobile world, and from
then I had the opportunity to meet several people (from around the world) and
to travel to attend conferences and workshops, here and abroad. Yes, it's been
an adventure ... including an inner one. A movie of everything comes to my
mind and there are many people in there that have contributed in some way to
this adventure, as teachers, as friends, or just by being there ...

From PUC-Rio, firstly I want to thank my advisor, Prof. Bruno Feijo, for
the support and trust he has placed on me. He made it possible for me to join the
Doctorate program at PUC-Rio, back there in 2007. I remember having some
“downs” during the years since I joined the program, and he has helped me to
keep things up. Bruno, thank you very much. I want to thank Prof. Julio Cesar
do Prado Leite for his willingness in helping me with advice about Software
Engineering, which helped to improve this work tremendously. I want to thank
Prof. José Viterbo, who in 2007 was a Doctorate student at PUC-Rio like me.
He was one of the first people from PUC-Rio that I met, and he has helped me
in many things during those years. I want to thank Prof. Clarisse Sieckenius de
Souza about the opportunities to research about HCI issues, which have been
enjoyable, and have become part of this work. I want to thank Prof. Markus
Endler, for being kind enough with me when I had an accident and broke my
wrist (in 2007), and because of this I had to take tests and present course works
under special conditions. I want to thank the department staff (4lex, Regina,
Tereza) for helping me in solving extra-class stuff. Finally, I want to thank the
VisionLab warriors Bruno Riodi and Marcelo Feijo, for helping me out with the
demo video for the thesis presentation, and for the support before, during and
after the presentation itself.

After joining PUC-Rio, I've become involved with Nokia through their
Forum Nokia Champion program (now Nokia Developer). This experience has
been really fantastic, providing me several opportunities in the mobile industry.

I want to say “thank you!” to all Nokians that have helped me over those years,


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

including (in alphabetical order): Andrea Trasatti, Anina Hertell, Anne Huotari,
Ashley Walker, Daniel Rocha, Hartti Suomela, Hung Le, Izabel Zanforlin,
Janaina Pilomia, Martin Barclay, Ravi Belwal, Rhonda O'Connor, and Ron
Liechty. Special thanks go to Ron, Anne, Daniel, and Ashley, for the continuous
support over these years. You all have been really nice.

I want to say a special thanks you to my friend Oséas Brito, who had been
following this journey even before it has been started. His companionship and
encouragement words have been very important to me during those years. An-
other “thanks” goes to my longtime friend Paulo Lacerda, who helped me with
some Software Engineering issues in this work. I want to thank all my friends
who rooted for me during those years, especially now at the end of this work.
You know who you are. Also, I want to say thanks to my research partners
Marcelo Zamith, Mark Joselli, and Esteban Clua, for the opportunities to write
papers for the various SBGames conferences (and others), and surely, for all the
fun and crazy adventures that took place there.

I also had the opportunity to get involved with arts (theater). This had a
tremendous impact on me, specially for my inner journey, which inevitably be-
nefited everything including this work. I want to say thanks to my acting class
teacher Humberto Hollanda and to my classmates, who provided a very good
time there. I want to say a special thanks to my dear Elizabeth Almeida, who
has been very kind, supportive, and patient during this decisive year of my Doc-
torate. I owe a special thanks to my clown teacher, perhaps Master, Marcio
Libar, whose work has helped me tremendously in ways that I don't know how
to express in words. He would say, “Don't think about it, just feel it”.

I want to thank the Brazilian government agencies CAPES, CNPq, and
FAPERJ for the financial support they have granted me for my Doctorate.

Finally, I must say a big thanks to the members of my family: my broth-
ers and sister, my father (in memoriam), and especially, my mother, the import-
ant people in my life that sometimes I have taken for granted in the past. Mom,
I love you, although I didn't know to express this sometimes (I'm still
learning ...).

I'd like to end this section with one of the greatest lessons I've learned
during this time, from Marcio Libar (impossible to translate ...):

— “Ri melhor quem ri de si mesmo, sendo, ri melhor quem rivotril”.


DBD
PUC-Rio - Certificação Digital Nº 0711307/CA


PUC-RIo - Certificacdo Digital N° 0711307/CA

Resumo

Valente, Luis; Feijo, Bruno. Uma metodologia para projeto conceitual
de jogos pervasivos méveis. Rio de Janeiro, 2011. 242p. Tese de Douto-
rado — Departamento de Informadtica, Pontificia Universidade Catolica do
Rio de Janeiro.

A “pervasividade” em jogos pode ser reconhecida cada vez que as frontei-
ras do jogo se expandem do mundo virtual para o mundo real. Sensores, apare-
lhos moveis, redes de computadores e a internet tornam possivel a existéncia
dos jogos pervasivos. Neste trabalho, consideramos como ‘“jogos pervasivos
moveis” 0s jogos que usam ciéncia de contexto e aparelhos moveis. Considera-
mos também que os “smartphones” sdo o veiculo ideal para a viabiliza¢do dos
jogos pervasivos. Até onde sabemos, este ¢ o primeiro trabalho sobre projeto
geral de jogos pervasivos moveis. Esta tese propde uma metodologia para apoi-
ar a etapa de projeto conceitual de jogos pervasivos moveis. As contribuicdes
principais deste trabalho sdo duas: [1] uma lista de caracteristicas peculiares e
importantes de jogos pervasivos, identificadas na literatura do assunto e em pro-
jetos de jogos pervasivos existentes. Cada caracteristica possui também um con-
junto de perguntas de verificagdo. Essa lista de caracteristicas (e as perguntas de
verificagdo) podem ser usadas para inspirar novas ideias de jogos e também
para ajudar a descobrir requisitos funcionais e nao-funcionais para jogos perva-
sivos moveis. [2] Uma linguagem especifica de dominio para ajudar a especifi-
car atividades em jogos pervasivos moveis que usem aparelhos modveis, senso-
res e atuadores como elementos principais de interface. Com essa metodologia,
os projetistas podem discutir, identificar, verificar e aplicar caracteristicas im-
portantes de jogos pervasivos moveis. Também, por se tratar de uma metodolo-
gia de natureza “leve”, os projetistas podem trabalhar no “nivel geral” dos jogos
(projeto), ao manterem-se focados na especificacdo das atividades e evitando se

preocupar com detalhes de implementacao e codigo-fonte.

Palavras-chave

jogos pervasivos méveis; smartphones; linguagens especificas de dominio
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Abstract

Valente, Luis; Feijo, Bruno (Advisor). A methodology for conceptual
design of pervasive mobile games. Rio de Janeiro, 2011. 242p. DSc.
Thesis — Departamento de Informatica, Pontificia Universidade Catolica
do Rio de Janeiro.

Pervasiveness can be recognized in game playing every time the boundar-
ies of playing expand from the virtual (or fictional) world to the real world.
Sensor technologies, mobile devices, networking capabilities, and the internet
make pervasive games possible. In the present work, we consider “pervasive
mobile games” as context-aware games that necessarily use mobile devices.
Also we consider that smartphones are the main driver to fulfill the promises of
pervasive game playing. As far as we are aware, this is the first general work on
pervasive mobile game design. This thesis proposes a methodology to support
the conceptual design stage of pervasive mobile games. The main contributions
of this research work are twofold: [1] A novel list of prominent features of per-
vasive games, identified from game projects and the literature, and checklists
for each feature. This feature list (and corresponding checklists) can be used to
spark novel game ideas, and to help in discovering functional and non-function-
al requirements for pervasive mobile games. [2] A domain specific language to
help in specifying activities in pervasive mobile games that use mobile devices,
sensors, and actuators as the main interface elements.With the proposed meth-
odology, designers can discuss, identify, verify, and apply important features of
pervasive mobile games. Also, due to the “lightweight” nature of the methodo-
logy, designers can easily catch the “big picture” of the games by keeping fo-
cused on the intents of the game activities, and not getting lost in the source

code.

Keywords

pervasive mobile games; smartphones; domain specific languages
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