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Object-Oriented
Publish/Subscribe
for Modeling and

Processing Imperfect
Information

Haifeng Liu, University of Toronto, Canada
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Abstract

In the publish/subscribe paradigm, information providers disseminate
publications to all consumers who expressed interest by registering
subscriptions with the publish/subscribe system. This paradigm has found
widespread applications, ranging from selective information dissemination
to network management. In all existing publish/subscribe systems, neither
subscriptions nor publications can capture uncertainty inherent to the
information underlying the application domain. However, in many situations,
knowledge of either specific subscriptions or publications is not available.
To address this problem, this chapter proposes a new object-oriented
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publish/subscribe model based on possibility theory and fuzzy set theory to
process imperfect information for expressing subscriptions, publications,
or both combined. Furthermore, the approximate publish/subscribe matching
problem based on fuzzy measures is defined, and the real-world A-ToPSS™
system is described.

Introduction

A new data-processing paradigm — publish/subscribe — is becoming increas-
ingly popular for information dissemination applications. Publish/subscribe sys-
tems anonymously interconnect information providers with information consum-
ers in a distributed environment. Information providers publish information in the
form of publications, and information consumers subscribe their interests in the
form of subscriptions. The publish/subscribe system performs the matching task
and ensures the timely delivery of published events (a.k.a. notifications) to all
interested subscribers. Publish/subscribe has been well studied, and many
systems have been developed supporting this paradigm. Existing research
prototypes include, among others, Gryphon (Aguilera, 1999), LeSubscribe
(Fabret, 2001), and ToPSS (Liu, 2002); industrial strength systems include
various implementations of JMS (Happner, 2002; Monson-Haefel, 2000), the
CORBA® Notification Service (OMG, 2002), and TIB/RV. All of these systems
are based on a crisp data model, which means that neither subscribers nor
publishers can express imperfect information in subscriptions and publications,
respectively. In this crisp model, subscriptions are evaluated to be true or false
for a given publication. Moreover, most of these systems do not expose a well-
structured subscription language model and publication data model.

However, in many situations, knowledge to specify subscriptions or publications
is not available. In these cases, uncertainty about the state of the world has to
be cast into the crisp data model that defines absolute limits. Moreover, for a user
of the publish/subscribe system, it may be simpler to describe the state of the
world with imperfect concepts — we say, in an approximate manner.

In a selective information dissemination context, for instance, users may want to
submit subscriptions about an apartment with a constraint on rent that is “cheap.”
On the other hand, information providers may not have exact information for all
items published. In a secondhand market, a seller may not know the exact age
of a vase, so the seller can describe it as an “old” vase but cannot describe it with
an exact age. Temperature and humidity information collected by sensors is
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