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Preface

Nowadays, Web applications have often to combine highly dynamic data streams
with data distributed over the Web to provide relevant answers for their users.
Social Media analysis and Web of Things are contexts that require this type of Web
applications. Social Media analysis often needs to look up the profiles of influencers
most mentioned in a stream of posts. Web of Thing applications often have to join
streams of sensor observations with data about the platforms that host the sensors to
extract samples that best represent a phenomenon. In those settings, responding in a
timely fashion, i.e., being reactive, is one of the most important requirements.
However, when trying to join data streams with distributed data on Web, the time to
access and fetch the distributed data can be so high that applications are at risk of
losing reactiveness.

In particular, this book focuses on RDF Stream Processing (RSP) engines
because they offer a query language (namely, RSP-QL) that eases the development
of this type of Web queries and caching features that keep RSP engines reactive if
the distributed data is static. However, RSP engines are also at risk of losing
reactiveness when the distributed data is evolving.

For this reason, this book introduces the ACQUA framework to address the
problem of evaluating RSP-QL queries over streaming and evolving distributed
data. ACQUA keeps a local replica of the distributed data and offers an expertly
defined maintenance process to refresh the replica over time. The users of ACQUA
can set a refresh budget to control the number of elements to refresh in the replica
before each evaluation. If set correctly, the refresh budget guarantees by con-
struction that the RSP engine is reactive. When the maintenance process has enough
budget to refresh all the stale elements, the answers of the RSP engine are exact.
Otherwise, the maintenance process tries to approximate the result. Notably, the
maintenance process is designed to gracefully decrease the accuracy of the answer
when the refresh budget diminishes.

The remainder of the book presents extensions of the ACQUA framework for
relevant query answering. It first introduces ACQUA.F to reactively answer to
queries that pose a filter condition on the distributed data. For instance, a social
media analysis may ask for users with more than one million followers that are
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mentioned in the last five minutes. Then, it brings in rank aggregation as a way to
combine the maintenance processes proposed in ACQUA and those proposed in
ACQUA.F.

Finally, the book focuses on continuous top-k queries and introduces
AcquaTop. Consider, for instance, a mobile application for supporting people in
parking in a crowded city. An RDF stream continuously reports the positions of the
cars looking for a parking lot, while a Web service returns the number of free
parking lots per city district. The continuous top-k query has to return the areas
(around the car of the user’s mobile App) where there is the largest number of free
parking lots and the smallest number of cars looking for parking.

The authors of this book thank Dr. Daniele Dell’Aglio for his comments and
support during the Ph.D. studies of Dr. Shima Zahmatkesh. They also thank
Dr. Soheila Dehghanzadeh for reviewing Chap. 3. Last but not least, they
acknowledge the contribution of Prof. Abraham Bernstein, Dr. Alessandra Mileo,
and Dr. Shen Gao in shaping the ACQUA framework.

Milan, Italy
November 2019

Shima Zahmatkesh
Emanuele Della Valle
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