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Research on Continuocus Preference Query Processing in Distributed
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We are witnessing the era that many things around us (for exampls, smartphones, watches,
cars and cameras) start generating data likewise sensors in traditional sensor network, and
especially these are mostly generated in a distributed manner. Many of instruments continuously
create data in reai-time and become vast streams of data. Monitoring on these streams of data
enables many promising and useful applications such as environmental monitoring, smart cities and
industrial monitoring. However, it is no use exploring everything in a huge flood of data. On the
contrary, end-users are more interested in and want to get informed only a few of most important
data that match to their preference (objectives). Therefore, continuous preference query processing
does the job to return only a small number of potential data from immense data space. Although, the
straightforward implementations of continuous query processing can be achieved by repeatedly
executing snapshot query processing of such queries which have been extensively studied, most of
them do not perfectly fit because they cannot reduce the critical costs that matter to distributed
environments.

In this thesis, we focus on monitoring of two fundamental preference queries including top-
k and skyline queries. We begin with the proposal of subscription-based top-k query processing in 2-
tier distributed systems, as often seen in traditional sensor networks and peer—to—peer systems
(P2Ps). Even though there are existing solutions for this problem, they fail to efficiently reduce
the number of sent data or yield too much overhead to support users in a large scale. Our proposed
method not only keeps the number of sent data low by using subseriptions but also carefully
minimizes the number of subscriptions to be maintained. As a result, the total communication cost,
which is a severe factor in sensor networks, can be largely reduced. The results through simulatien
experiments confirm the advantages of our proposed method over the existing methods.

In skyline processing, a single data update may totally change the skyline set (result
set); therefore, for monitoring purposes, it needs to be re-computed pericdically to detect changes
of the skyline set. However, skyline query processing is a computationally intensive task.
Therefore, in the second part of the thesis, we propose an efficient algorithm to process skyline
monitoring queries on frequent updates. Minimum bounding rectangles {(MBRs) are used to summarize
data movement in each snapshot. This approach enables us to identify a smaller set of candidates
for skyline computation. Through the experiments, our proposed method shows the better results in
terms of total execution time (computation cost) compared with other methods.

Regarding scalability, the way we manage, collect and utilize data recently has been
altered to cloud (a specialized form of distributed computing). Everything in the cloud has been
abstracted and provided as convenient services on a pay-as—you-go basis, and data access is not an
exception. Running continuous preference queries that need to access a lot of data for comparisons
in such a system is high-priced (expense or monetary cost). In the last part of the thesis, we
describe cost-minimizing methods for monitoring queries in cloud {i.e., sensor cloud) where the
cost is denoted by the expense of data access. Instead of requesting all the latest data in each
timestamp, we present a cost-minimizing framework for top—k monitoring — a novel e-top~k query
processing delivering approximate top~k answers with a probabilistic guarantee. The extensive
experiments on the real-world datasets demonsirate that our approach can reduce the expense by more
than half with desirable accuracy. In addition, we show that the underlying concepts of this method
can be easily extended to be used in skyline monitoring, which alse gives the same promising
results as that of top~k monitoring
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