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von

Annika Hinze

eingereicht am 2. Juni 2003

verteidigt am 18. Juli 2003

Gutachter:

Prof. Dr. Heinz Schweppe

Prof. Dr. Klaus Dittrich





Abstract

An event notification system informs its users about events at providers’ sites. An event is an occurrence
or happening of potential interest to a user. Users define their interests in the form of personal profiles.

New application fields emerge that require a flexible and efficient integration of event information
from different sources under various or changing application requirements. Application examples are
traveller information systems and complex facility management services. Typically, these applications
involve high frequencies of events and large numbers of providers and clients. An application’s context
may change dynamically; new or changing event sources may become available. Thus, the workload of
the system changes and efficient processing of events is required under changing system load.

Existing event notification services are solitary implementations: They neither support differing or
changing application requirements nor the integration of event information coming from differently
structured sources. The problem of reaching high performance under changing load has not been ad-
dressed so far. Consequently, the new applications call for an event notification service that flexibly
supports (1) event integration under various and changing applications and event sources, as well as
(2) efficient algorithms that keep high performance under changing system load.

The central contribution of this thesis is the development of design concepts for anAdaptable Inte-
grating Event Notification Service that answers these demands. To gain a precise understanding of the
applications’ requirements, we investigate event notification scenarios regarding their specific demands.
We identify six major requirements for event notification services, which are addressed in the thesis. As
the basis for an analysis of existing services, we define an abstract model of event notification systems
consisting of reference model, event model, and event processing model. Along the requirements elab-
orated and based on our model, we present a comprehensive review of the state of the art in the area of
event notification services. In particular, we point out the lack of flexibility in existing services and the
need for efficient information integration.

To integrate events from various sources, our system supports composite events. Instead of forcing
clients to redefine their profiles for every new source and application context, we propose to automat-
ically adapt the client profiles. To enable this adaptivity, we use an parameterized event algebra that
defines the event composition operators and additional profiles for sources and applications. To support
the accurate event composition based on our algebra in a distributed environment, we propose a strategy
for the handling of event timestamps that improves the event composition accuracy.

We identify the filter component as the most influential part for the system’s performance. Ac-
cordingly, we propose algorithms for the efficient filtering of primitive and composite events. For the
filtering of primitive events, we introduce an algorithm that takes the distributions of events and profiles
into account. The algorithm significantly improves the performance for typical event and profile distri-
butions in event notification services. For the filtering of composite events, we present a filter algorithm
that integrates the detection of composite events into the detection of primitive events. The identification
of the composite events is accelerated and the overall filtering time is reduced.

As a proof of concept, we presentA-MEDIAS – an integrating event notification service that is adapt-
able to different application requirements, in particular focusing on the handling of composite events
and event filtering methods. The effectiveness of the profile adaptation is shown in case studies for
a facility management application. The efficiency of the filter algorithms and the performance gains
for adaptive system behavior are documented in extensive tests. A reduction of the filter time of up
to 90 percent has been recorded for typical situations in an event notification service. In contrast to
existing systems with limited flexibility, our service can (1) adapt to changing applications, (2) integrate
data from differently structured and changing sources, and (3) efficiently filter primitive and composite
events under changing workload.
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