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Preface

In the last decade, the reach of computational systems has dramatically ex-
panded both in breadth and depth. This development has led computational
devices and applications to permeate societal and social systems in an unprece-
dented manner.

Today, an increasing entwinement of social phenomena, ubiquitous data, and
computational processes can be observed in many domains and contexts, includ-
ing social media, online social networking, and mobile computing. Such systems,
in which social, ubiquitous, and computational processes are interdependent and
tightly interwoven, can be characterized as distributed social — computational
systems, i.e., integrated systems of people, sensors and computers. Typically, the
properties of such systems can be considered to be emergent, which means (a)
they are influenced by a combination of social phenomena, algorithmic compu-
tation, and ubiquitous data and (b) they are usually beyond the direct control of
system engineers. In such systems, potentially critical system properties emerge
through social adoption and usage.

Therefore, understanding and engineering social — computational systems re-
quires novel approaches and new techniques to system analysis and engineering.
This book sets out to explore this emerging space by presenting a number of
current approaches and early important work addressing selected aspects of this
problem. The individual contributions of this book represent the first steps in
this direction, focusing on problems related to the modeling and mining of so-
cial and ubiquitous computational systems. Methods for mining, modeling, and
development can help to advance our understanding of the dynamics and struc-
tures inherent to these systems, and can help to make social — computational
systems and ubiquitous data amenable to deeper quantitative analysis.

The papers presented in this book are revised and significantly extended ver-
sions of papers submitted to two related workshops: The Modeling Social Media
Workshop (MSM 2010) that was held on June 13, 2010 in conjunction with
the 21st ACM Conference on Hypertext and Hypermedia (Hypertext 2010), in
Toronto, Canada, and the Mining Ubiquitous and Social Environments (MUSE
2010) International Workshop, which was held on September 20, 2010 in con-
junction with the European Conference on Machine Learning and Principles
and Practice of Knowledge Discovery in Databases (ECML-PKDD 2010) in
Barcelona, Spain. In the following, we briefly discuss the themes of those two
workshops in more detail.

Social Media: Social media applications such as blogs, microblogs, wikis,
news aggregation sites, and social tagging systems have pervaded the Web and
have transformed the way people communicate and interact with each other on-
line. In order to understand and effectively design social media systems, we need
to develop models that are capable of reflecting their complex, multi-faceted
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socio-technological nature. Modeling social media applications enables us to un-
derstand and predict their evolution, explain their dynamics, or to describe their
underlying social — computational mechanics.

Ubiquitous Data: Ubiquitous data require novel analysis methods including
new methods for data mining and machine learning. Unlike in traditional data
mining scenarios, data do not emerge from a small number of (heterogeneous)
data sources, but potentially from hundreds to millions of different sources. As
there is only minimal coordination, these sources can overlap or diverge in any
possible way. In typical ubiquitous settings, the mining system can be imple-
mented inside the small devices and sometimes on central servers, for real-time
applications, similar to common mining approaches. Steps into this new and
exciting application area are the analysis of the collected new data, the adapta-
tion of well-known data mining and machine learning algorithms, and finally the
development of new algorithms. The advancement of such algorithms and their
application in social and ubiquitous settings is one of the core contributions of
this book.

Considering these two workshop themes, the papers contained in this volume
form a starting point for bridging the gap between both worlds: Both social me-
dia applications and ubiquitous systems benefit from modeling aspects, either
at the system level, or for providing a sound data basis for further analysis and
mining options. On the other hand, data analysis and data mining can provide
novel insights and thus similarly enhance and support modeling prospects. In
“A Framework for Mobile User Activity Logging,” Wolfgang Woerndl, Alexan-
der Manhardt, Florian Schulze, and Vivian Prinz provide a unified approach for
collecting user activity data on mobile devices for user modeling in social compu-
tational and ubiquitous systems. In “Intentional Modeling of Social Media De-
sign Knowledge for Government — Citizen Communication,” Andrew Hilts and
Eric Yu present how the agent-oriented modeling framework i* can be applied
to analyze the impact of different social media configurations on the goals and
relationships of the actors involved. In “Grooming Analysis—Modeling the So-
cial Dynamics of Online Discussion Groups,” Else Nygren presents results from
an empirical study of social interactions (in particular: grooming) in a social —
computational system.

Next, the chapter “Exploring Gender Differences in Member Profiles of an
Online Dating Site Across 35 Countries,” Slava Kisilevich and Mark Last
describe the construction of classification models for characterizing gender dif-
ferences in social networking sites, specifically online dating sites for different
countries stressing both modeling and mining aspects. In “Community Assess-
ment Using Evidence Networks,” Folke Mitzlaff, Martin Atzmueller, Dominik
Benz, Andreas Hotho, and Gerd Stumme present a community assessment ap-
proach using evidence networks of user activities; the experiments show that
(implicit) evidence networks are well suited for consistent relative community
ratings, for evaluation and comparison of mined community structures.

The work “Towards Adjusting Mobile Devices to User’s Behaviour” by
Peter Fricke, Felix Jungermann, Katharina Morik, Nico Piatkowski, Olaf Spinczyk,
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Marco Stolpe, and Jochen Streicher discusses the optimization of mobile (and
ubiquitous) devices with respect to the behavior of users. The paper “Bayesian
Networks to Predict Data Mining Algorithm Behavior in Ubiquitous Environ-
ments” by Aysegul Cayci, Santiago Eibe, Yucel Saygin, and Ernestina Menasal-
vas describes an approach for parameter estimation and method adaptation in
the context of ubiquitous environments with limited resources. Finally, the pa-
per “Online and Offline Trend Cluster Discovery in Spatially Distributed Data
Streams” by Anna Ciampi, Annalisa Appice, and Donato Malerba discusses an
algorithm for interleaving spatial clustering and trend discovery, with a broad
application scope.

It is the hope of the editors that this book (a) catches the attention of an
audience interested in recent problems and advancements in the fields of social
media, online social networks, and ubiquitous data and (b) helps to spark a
conversation on new problems related to the design and analysis of ubiquitous
social — computational systems.

We want to thank our reviewers for their careful help in selecting and im-
proving the provided submissions.

June 2011 Martin Atzmueller
Andreas Hotho

Markus Strohmaier
Alvin Chin
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