
KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY (ICT)

DOCTORAL THESIS IN
STOCKHOLM, SWEDEN 2007

Sensing and Making
Sense

Designing Middleware for Context
Aware Computing

MARTIN JONSSON

Academic Dissertation which, with due permission of the KTH Royal
Institute of Technology, is submitted for public defence for the degree of
Doctor in Technology on Wednesday the 20th June 2007, at 1:00 p.m.
in Sal B, KTH-Forum, Isafjordsg. 39, Kista.



ISBN: 978-91-7178-702-6 | Report series / DSV 2007:009 | ISSN 1101-8526
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4432

Abstract

Computing devices are becoming wireless, smaller and embedded into
other artifacts. Some of them are mobile while others are built into the
environment. The novel technologies are also becoming more dependent of
communication with other computing devices over different kinds of networks.
These interconnected devices constitute locally and globally distributed service
environments that will enforce new requirements on the design of software
systems. These new type of environments provide both opportunities for new
types of applications as well as a number of new problems that will have to be
addressed. One approach that have been suggested both in order to provide
new functionalities and as a possible solution to some of the problems is to
try and collect and incorporate aspects of the /context/ of a person, activity or
device as a part of the computer system.

This thesis addresses some issues that have to be considered when
designing this kind of systems. In particular the thesis examines how to design
middleware that can support the creation of context aware applications. As
a part of this work several instances of such systems have been implemented
and put in use and tested in various applications. Some key problems with
respect to the design of context information middleware are also identified and
examined. One question that is addressed concerns the clash between the need
for internal representations of context information and the goal of middleware
to support a broad range of applications. Another problem that has been
addressed concerns how to create means for context aware service discovery
in ubiquitous computing environments. Various mechanisms that address
these problems have been implemented and tested. Finally the work addresses
issues related to the role of the users in this kind of systems. Implementations
and experiments have been performed where users take more active roles in
aspects of system maintenance and adaptation as well as in the interpretation
and representation of context information.
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