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Abstract

Pervasive computing aims at creating smart environments providing people with services that
are convenient, seamless, intelligent, and invisible. The environments consists of seamlessly
interconnected smart devices deployed to every corner of our life, sensing for people and
their surrounding contexts and providing functionalities that are composed as services.
Pervasive computing applications include smart spaces, assisted environments for individuals
with special needs, Emergency services, social networking, intelligent logistics and
information systems, and entertainment.

One big barrier to the wide spread development of pervasive computing applications lies in
the increased complexity of the programming task. There is a big gap between high-level
application requirements, and low-level complex system organization and operations.
Middleware can help bridge the gap — supporting rapid development and deployment of
applications by domain experts with minimal programming expertise. However, pervasive
computing poses new challenges to middleware research. In this tutorial, I will describe the
main functionalities of middleware, namely programming abstractions and interfaces, system
services, and runtime support, present the design dimensions. discuss the key challenging
issues, and describe the state of art of research in developing pervasive computing
middleware, including the major research projects. | will also describe the open problems and
point out future research directions.

Tutorial Outline

1. Introduction to pervasive computing
a. What is pervasive computing?
b. Applications of pervasive computing
c. Research issues in pervasive computing
2. Pervasive computing middleware
a. Why and what?
b. Challenges and design considerations
c. Existing projects
3. Design dimensions
a. Application domains
b. Programming abstractions and interfaces
c. System services
d. System architectures
4. Taxonomy and case studies
a. Service management middleware



b. Context-aware and adaptive middleware

c. Data management middleware

d. Other features
5. Future directions and open issues
Application requirements
Middleware paradigms and architectures
Context and content reasoning and understanding
Protocols & algorithms tailored to PvC
Autonomic and trustworthy services
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