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A Generic Context Processing Algorithm for the Delivery of Personalised Services in
Context-Aware Systems
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In this thesis, we propose and implement a generic processing algorithm for delivery
of personalised services in context-aware systems. The concept of personalization
(Delivery of Personalised Services: DPS) in its many forms has gained traction driven




by the demands of computer mediated interactions. Such interactions are generally
characterized by inherent complexity and uncertainty given their dynamic and
constant change together with the lack of a priori knowledge related to the
participants and their diverse service demands. Personalization requires the
identification and selection recipients based on a defined profile which describes their
current state (a context).

The implementation of a context requires the processing of data (contextual
information). A broad and diverse range of contextual information may be used to
define and describe context. Additionally, systemic requirements for context-aware
systems include the need to implement predictable decision support, effectively
address constraint satisfaction and preference compliance (CS), and implement data
processing under uncertainty given that (generally) there is very little or no a priori
knowledge relating to the matching of inputs (e.g., a resource) to outputs (a potential
recipient for personalisation).

This thesis addresses personalisation with the DPS. Personalisation requires the
processing of contextual information to arrive at a Boolean decision identifying an
individual as a suitably qualified recipient for DPS based on context. The generic
Context Processing Algorithm (CPA) presented in this thesis implemented with
Ontology-Based Context Modeling (OBCM) provides an effective basis upon which
the dynamics and complexity of context-aware systems can be managed. The
presented approach provides an effective and predictable decision support under
uncertainty in pervasive context-aware systems with the ability to address (or at
least mitigate) the violations of CS.

Our work has the following contributions: the design and development of a generic
approach to enable the processing of contextual information under dynamic
uncertainty; the design and development of a generic context processing algorithm
capable of realizing context processing with predictable decision support; the creation
of a flexible and extensible human and machine readable data structure capable of
managing both in memory and persistent data storage with effective context
modeling; evaluation of the context processing algorithm using a prototypical
application predicated on a tertiary education domain.

The thesis is organized as follows. In Chapter 1 is presented the background,
purpose and contributions of the thesis. In Chapter 2, we give an overview of the
literature related to information systems and personalization. In Chapter 3, we deal
with context modeling. In Chapter 4, we address context-processing. In Chapter 5, we
present the design and implementation of the CPA and OBCM. In Chapter 6, we
discuss the implementation of the CPA with results and analysis of the CPA in
operation. In Chapter 7, we present concluding remarks and future work.
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