270

Chapter 15

A Middleware Architecture for
Developing Mobile Applications

Hana Rubinsztejn
Federal University of Mato Grosso do Sul, Brazil

José Viterbo
Federal Fluminense University, Brazil
Vagner Sacramento

Institute of Informatics, Federal University of
Goias, Brazil

ABSTRACT

Ricardo Rocha
Institute of Informatics, Federal University of
Goias, Brazil

Gustavo Baptista
Pontifical Catholic University of Rio de Janeiro,
Brazil

Markus Endler
Pontifical Catholic University of Rio de Janeiro,
Brazil

In this chapter, the authors present MoCA, a service-oriented middleware architecture that supports
the development and deployment of distributed applications for mobile devices, which are inherently

context-aware and adaptive. Besides explaining its main services and APIs, they discuss in which ways
the MoCA architecture supports some well-known software engineering principles that apply to the
design and implementation of context- aware applications. Furthermore, the authors give an overview
of its usage and present prototype applications that have been developed on the top of MoCA.

INTRODUCTION

The development of distributed applications that
run on mobile devices, which have to opportunisti-
cally adapt to the conditions of their environments,
may be greatly simplified by the use of context-
provisioning middleware systems (Schilit, Adams,
& Want, 1994). Nevertheless, despite the huge
amount of publications describing elaborated
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context models (Strang, & Linnhoff-Popien,
2004) and extensible frameworks or middleware
systems (Baldauf, Dustdar, & Rosenberg, 2007),
unfortunately, to date there are only very few
freely available, and, in fact, easily usable systems
for the development of context-aware mobile ap-
plications.

In this chapter, we report our experience in
effectively using the Mobile Collaboration Ar-
chitecture (MoCA) (Sacramento et al., 2004), a
freely available and easily usable service-based
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architecture that offers support for the develop-
ment of distributed context-aware applications
for mobile devices interconnected through IEEE
802.11 wireless LANs. MoCA’s services and com-
ponents provide means of collecting, distributing
and processing context data obtained directly from
the mobile devices, i.e., the state of the devices’
resources, as well as, parameters of the wire-
less network connection. MoCA architecture is
extensible to allow the incremental development
of additional context producing and processing
services. In addition, it makes available to the ap-
plication developer a set of APIs for synchronous
and asynchronous access to context data and other
context-specific services.

Presently, MoCA is a stable service-oriented
middleware architecture that has been effectively
used by several research groups in Brazil and
abroad for the development of small-scale or ex-
perimental contextaware applications. Statements
and evaluation grades given by some developers
to several aspects of the architecture such as ease
of installation and use, online documentation,
robustness and reliability show that MoCA suc-
ceeded in meeting the developer’s needs.

In the next section we discuss the goals and
requirements that guided the MoCA’s design and
brie)y discuss how it meets some well-known
principles of system’s software engineering,
facilitating the development of context-aware
mobile applications. Next, we present the MoCA’s
architecture, its basic services and the set of con-
text data that it delivers, some optional services
and MoCA’s personalities and extensions. Then,
we present the main APIs and the typical use for
context-awareness in MoCA-based applications.
After that, we present a few selected context-aware
application prototypes that have been developed
over the years using MoCA. Then, we compare
MoCA with other context provisioning middle-
ware platforms commonly referenced in literature.
Finally, last section draws some conclusions and
points to future developments.

THE DESIGN OF MoCA

It has been well recognized that the development
of context-aware and adaptive mobile applications
is a complex task and requires the careful obser-
vance of several well-known software engineering
principles (Ghezzi, Jazayeri, & Mandrioli,1991;
Roman, Picco, & Murphy, 2000). Some of these
principles guided our design and development
of the MoCA architecture itself and, therefore,
were fundamental to the success of the project.
As shown in Figure 1, MoCA was designed as a
layered architecture following a context server
approach (Baldauf, et al., 2007), in which largely
independent services provide an infrastructure for
collecting, distributing and processing context
information. This approach aimed at facilitating
the development of applications by observing
principles such as separation of concerns, multi-
level abstractions, incremental development,
flexibility of customization and multi-language
and interoperability support.

Separation of concernsis absolutely necessary
to cope with the complexity of designing distrib-
uted mobile applications. MoCA addresses this
question by making context access transparent to
the application developer. It provides a coherent
and intuitive interface to access system’s context
and location information. Abstractions are the
natural means by which separation of concerns is
realized by the middleware, hiding the low-level
resources but still making explicit the key concepts
involved in the development of mobile applica-
tions, and as such allowing application developers
to have the appropriate level of knowledge about
the computational scenario (Roman et al., 2000).
MoCA provides different levels of abstraction,
ranging from the complex notion of a hierarchy
of symbolic regions down to the simple context
value change event. While MoCA’s independent
services permit separation of concerns, the simple
and comprehensive set of APIs available offer
multi-level abstractions for the application devel-

271



13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/middleware-architecture-developing-mobile-

applications/77710

Related Content

Evaluation of Recurrent Neural Network and its Variants for Intrusion Detection System (IDS)

R Vinayakumar, K.P. Somanand Prabaharan Poornachandran (2017). International Journal of Information
System Modeling and Design (pp. 43-63).
www.irma-international.org/article/evaluation-of-recurrent-neural-network-and-its-variants-for-intrusion-detection-system-
ids/204371

A Voice-Enabled Framework for Recommender and Adaptation Systems in E-Learning

A. A. Azeta, C. K. Ayoand N. A. Ikhu-Omoregbe (2013). Integrated Models for Information Communication
Systems and Networks: Design and Development (pp. 71-96).
www.irma-international.org/chapter/a-voice-enabled-framework-for-recommender-and-adaptation-systems-in-e-
learning/79659

Vehicle Type Classification Using Hybrid Features and a Deep Neural Network
Sathyanarayana N.and Anand M. Narasimhamurthy (2022). International Journal of Software Innovation

(pp. 1-18).
www.irma-international.org/article/vehicle-type-classification-using-hybrid-features-and-a-deep-neural-network/297511

Efficient Software Quality Assurance Approaches Oriented to UML Models in Real Life

Luis Fernandez, Pedro J. Laraand Juan José Cuadrado (2007). Verification, Validation and Testing in
Software Engineering (pp. 385-426).
www.irma-international.org/chapter/efficient-software-quality-assurance-approaches/30757

Leveraging Web 2.0 for Online Learning

Prerna Lal (2018). Application Development and Design: Concepts, Methodologies, Tools, and Applications
(pp. 1225-1239).

www.irma-international.org/chapter/leveraging-web-20-for-online-learning/188253



http://www.igi-global.com/chapter/middleware-architecture-developing-mobile-applications/77710
http://www.igi-global.com/chapter/middleware-architecture-developing-mobile-applications/77710
http://www.irma-international.org/article/evaluation-of-recurrent-neural-network-and-its-variants-for-intrusion-detection-system-ids/204371
http://www.irma-international.org/article/evaluation-of-recurrent-neural-network-and-its-variants-for-intrusion-detection-system-ids/204371
http://www.irma-international.org/chapter/a-voice-enabled-framework-for-recommender-and-adaptation-systems-in-e-learning/79659
http://www.irma-international.org/chapter/a-voice-enabled-framework-for-recommender-and-adaptation-systems-in-e-learning/79659
http://www.irma-international.org/article/vehicle-type-classification-using-hybrid-features-and-a-deep-neural-network/297511
http://www.irma-international.org/chapter/efficient-software-quality-assurance-approaches/30757
http://www.irma-international.org/chapter/leveraging-web-20-for-online-learning/188253

