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Abstract

In publish/subscribe systems, users describe their interests and are
notified whenever new interesting events become available. Typically, in
such systems, all subscriptions are considered equally important. How-
ever, due to the abundance of information, users receive overwhelming
amounts of events. In this paper, we propose using a ranking mechanism
based on user preferences, so that only top-ranked events are delivered to
each user. Since many times, top-ranked events are similar to each other,
we propose increasing the diversity of delivered events. Furthermore, we
examine a number of different timing policies for delivering ranked events
to users. We have fully implemented our approach in SIENA, a popular
publish/subscribe middleware system, and report experimental results of
its deployment.

1 Introduction

With the explosion of the amount of information that is currently available
online, publish/subscribe systems offer an attractive alternative to searching
by providing a proactive model of information supply. In such systems, users
express their interest in specific pieces of data or events via subscriptions. Then,
they are notified whenever some other user generates (or publishes) an event that
matches one of their subscriptions. Typically, all subscriptions are considered
equally important and users are notified whenever a published event matches
any of their subscriptions.

However, getting notified about all matching events may lead to overwhelm-
ing the users with huge amounts of notifications hurting the acceptability of
publish/subscribe systems. To control the rate of notifications received by the
subscribers, it would be useful to allow them to rank the importance or relevance
of events. Then, they would only receive notifications for the most important
or relevant among them. For example, take a user John that generally likes
drama movies but prefers drama movies directed by T. Burton to drama movies
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directed by S. Spielberg. Ideally, John would like to receive notifications about
S. Spielberg drama movies only if there are no, or not enough, notifications
about T. Burton drama movies.

In this paper, we propose extending subscriptions to allow users express the
fact that some events are more important or relevant to them than others. To
indicate priorities among subscriptions, we introduce preferential subscriptions.
In general, there are two basic approaches to specifying preferences among items:
a quantitative and a qualitative approach. In the quantitative approach (e.g.
[2, 7, 8]), users employ scoring functions that associate a numeric score with
specific data items to indicate their interest in them. In the qualitative approach
(e.g. [4, 5, 6]), preferences between two data items are specified directly, typically
using binary preference relations. We show how to formulate preferences among
subscriptions using each one of these approaches. Events are ranked so that
an event that matches a highly preferred subscription is ranked higher than an
event that matches a subscription with a lower preference.

Based on preferential subscriptions, we introduce a top-k variation of the
publish/subscribe paradigm in which users receive only the matching events
having the k highest ranks as opposed to all events matching their subscriptions.
Since the delivery of events is continuous, we also introduce a number of timing
policies that determine the range of events over which the top-k computation is
performed.

However, the top-k events are often very similar to each other. Besides pure
accuracy achieved by matching the criteria set by the users, diversification, i.e.
recommending items that differ from each other, has been shown to increase
user satisfaction [9]. For instance, our user John would probably like to receive
information about different movies by T. Burton as well as a couple of S. Spiel-
berg movies once in a while. To this end, we adjust the top-k computation to
take also into account the diversity of the delivered events. To achieve this, we
consider both the importance of each event as specified by the user preferences
as well as its diversity from the other top-ranked events. We examine how the
results can be diversified for each of the timing policies.

As a proof-of-concept, we have implemented a prototype, termed PrefSIENA
[1]. PrefSIENA extends SIENA [3], a popular publish/subscribe middleware
system, with preferential subscriptions, timing policies and diversity towards
achieving top-k event delivery. We present a number of experimental results
that evaluate the number of events delivered by PrefSIENA with respect to
the original SIENA system, as well as the rank, freshness and diversity of such
events. We also report on the overheads of supporting top-k delivery.
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