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The numbers and modalities of digital information
sources being captured to monitor our traffic, weather,
goods, manufacturing facilities, utilities, ports, health,
and IT infrastructure is continuing to grow at an
incredible rate. Commercial and government organi-
zations require the continuous analysis of this struc-
tured and unstructured data—transactions, audio, video,
images, text, sensor readings—to monitor, alert, learn
from, and in some cases, affect and control our sur-
roundings. Doing this at scale has necessitated the
move away from traditional database store-and-process
solutions to the emergence of the big data processing
paradigm—with algorithms, systems, and applications
designed to process data continuously and in a scalable
distributed manner. This includes the stream process-
ing paradigm for continuous analysis, andmap-reduce
(and similar) frameworks for scalable data processing.

Big data processing lies at the intersection of several
diverse disciplines, including large-scale distributed
systems, programmingmodels, signal processing, data
mining and machine learning, real-time algorithms,
and user interfaces. Big data processing has also heav-
ily leveraged analytics and operations research both

at the business level, for analyzing the data to enable
better decisions and at the systems level, to make deci-
sions about scheduling and optimization for scaling.

In this special issue, we present a diverse collec-
tion of papers that highlight the use of these types
of big data techniques, systems, and approaches to
address complex real-world applications. These appli-
cations span a wide range including financial appli-
cations, applications for business insurance, industrial
applications, military and city planning-related appli-
cations, and on mining information from social media.
Each of these papers describes the collection of data
that was analyzed, the techniques used for the analysis,
specifically emphasizing the big data nature of these
problems. They also highlight the results found and
the value of the deployed solution, and amply demon-
strate the power of such approaches.

Looking to the future, with the recent advances in
deep learning and artificial intelligence (AI) technolo-
gies, we anticipate a rapidly accelerating use of big data
combinedwithAI to solvemany similar problems. This
special issue provides a preview of things to come.
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