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ABSTRACT

Building Mobile Hypermedia and Web Applications is hard because of the myriad of concerns that must
be faced, such as those related to the specific application domain, and those typical of mobile software.
During recent years, the authors have been researching modelling techniques for mobile hypermedia,
and building infrastructure support for this and other kinds of mobile and context aware software. In this
chapter, the authors review the modelling features, design mechanisms, and architectural support they
have developed to simplify the development process, and to obtain more flexible models and applications.

1. INTRODUCTION

Mobile Hypermedia and Mobile Web applications
are difficult to build and maintain as they pose
strong requirements to developers. As usual in
complex Web software, this kind of applications
must cope with sophisticated content domains,
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provide good navigation facilities and offer a
usable interface (moreover if you consider the
small size of mobile devices).

Additionally, mobility adds other issues to be
considered such as content (navigation or inter-
face) and adaptation to the actual user location in
order to make the application aware of the user’s
context (his location). As a consequence, we are
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obliged to stress our usual modeling and support
tools, as we face new modeling and development
problems which are certainly challenging.

Unfortunately, run-time platforms are far
from being standard (as in “old” Web software),
and there are not yet widely used frameworks
supporting the myriad of technological elements
needed for this kind of software. Sensing devices
(both for outdoor or indoor positioning) are also
evolving fast, and their interfaces with higher level
software components are also amatter of research.
Consequently, mobile Hypermedia and Web
software are built on top of ad-hoc architectures
which encompass a set of abstractions and their
corresponding communication and cooperation
mechanisms.

Even simple applications, like mobile hyper-
media tour guides, present interesting modeling,
design and implementation problems. This way
they cover different concerns both, functional
(like integrating location-based services with
navigation), and non-functional (like improving
usability while assuring privacy and security).

Inthe last four years, we have beenresearching
different aspects of mobile hypermedia develop-
ment. We have proposed a modeling approach for
physical hypermedia (Gordillo, Rossi, & Schwabe,
2005), and developed a modular architecture for
building context-aware software (Fortier, Ca-
fiibano, Grigera, Rossi, & Gordillo, 2006). We
have also analyzed different design aspects of
mobile hypermedia, particularly those related to
context-aware assistance to the traveler (Challiol,
Rossi, Gordillo, & De Cristofolo, 2006; Challiol,
Fortier, Gordillo, & Rossi, 2007; Rossi, Gordillo,
Challiol, & Fortier, 2006) and the impact of dif-
ferent browsing semantics in physical hypermedia
applications (Challiol, Mufioz, Rossi, Gordillo,
Fortier, & Laurini, 2007).

In this chapter, we intend to synthesize our
experience focusing on the different facets of the
mobile and context-aware hypermedia engineer-
ing enterprise; particularly, we aim at analyze the
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impact ofawise separation of concerns in different
quality properties of mobile hypermedia software.

The structure of the chapter is the following:
In Section 2 we motivate the reader to study an
example in which we illustrate some of the prob-
lems discussed above. In this ay we show that,
even using state-of-the-art modeling approaches,
there are problems which are inherent to mo-
bile hypermedia, and which require to improve
separation of concerns both in relationship with
specific application concerns, and also with more
“paradigmatic” concerns, such as navigation, user
interface, “physicality” of application objects, etc.
While some concerns remain orthogonal, others
tend to crosscut and require different kinds of
advanced techniques (aspects, roles, intelligent
use of patterns, etc.). Next, in Section 3, we
review existing research work both on modeling
and architecting mobile hypermedia applications.

In Section4 we characterize the different kinds
of design and architectural concerns in these ap-
plications, and show how these concerns impact
on the design complexity and specifically on the
ease or difficulty to support the evolution of the
application. Next, in Section 5 we analyze each
of the problems, and present our solutions for
them. We present our choices in such a way that
they can be reused in different implementation
settings. Particularly, we show how our finer
grained micro-architectural constructs, focusing
on different concerns such as sensing, context
modeling, adaptation, etc. These can be combined
toyield solid, modular and easy to evolve systems.
In Section 6 we focus on modeling issues and in
Section 7 we present our modeling approach. In
Section 8, we finally focus on browser support
for mobile hypermedia and show how to support
concern-oriented browsing. In this context, we
revise our research on browsing semantics to out-
line our vision for a mobile hypermedia browser.

Finally, we summarize the most relevant
aspects of the chapter, and present some further
research we are current working on.
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