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Recent years have witnessed a dramatic increase in our
ability to collect data from sensors and devices, across dif-
ferent formats, from connected applications and enormous
dynamic networks including social networks, as well as many
other sources. This data flood has outpaced our capability to
process, analyze, store and understand these datasets using
traditional methods. In all these areas, we are facing signif-
icant challenges in leveraging the vast amount of data, and
dealing with its speed of arrival and its heterogeneous and
evolving nature. This includes challenges in system capabili-
ties, storage and processing, algorithmic design and business
models. Approaches for dealing with data in a streaming fash-
ion are thus becoming increasingly relevant in many tasks,
including mining and analysis, data representation and visu-
alization, incremental learning and anomaly detection.

We are pleased to introduce this collection of papers in
the special issue on Big Data, IoT Streams and Heteroge-
neous Source Mining. Earlier versions of these extended
papers were presented at BigMine 17—a KDD 2017 work-
shop, which was held in Halifax, Canada, on 14 August
2017. After the workshop, we invited the authors of the long-
presentation papers to submit an extended version of their
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papers to this special issue with JDSA. The reviewers of
JDSA conducted a thorough review process for the extended
papers. Finally, we accepted five papers for this special issue.
These papers involve a number of applications from evolving
news streams to event detection in time-series data, covering
arange of techniques from clustering to deep learning. These
five papers are roughly classified into two categories, as fol-
lows.

Evolving Data Streams

— BFSPMiner: An Effective and Efficient Batch-Free Algo-
rithm for Mining Sequential Patterns over Data Streams
[1] presents a method for efficiently mining patterns
in streams without being constrained to the traditional
batch-based processing.

— Analyzing Evolving Stories in News Articles [2] detects
the origin of an event in news streams and can segment the
timeline into disjoint groups of coherent news articles.

Process Models and Anomaly Detection

— AdaHash: Hashing-Based Scalable, Adaptive Hierarchi-
cal Clustering of Streaming Data on Map-Reduce Frame-
works [3] proposes a hierarchical clustering method on
Map-Reduce which responds rapidly to new data.

— Online Conformance Checking: Relating Event Streams
to Process Models using Prefix-Alignments [4] pro-
vides a novel approach to incrementally compute prefix-
alignments, thus paving the way for real-time online
conformance checking.

— dLSTM: a new approach for anomaly detection using
deep learning with delayed prediction [5] develops a
method based on several LSTMs that can detect anoma-
lies in time-series data and dynamically select the most
appropriate model for prediction.

We believe that these papers offer an excellent snapshot
of the variety of methods and applications currently studied
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in the data stream literature, and are relevant to researchers
as well as practitioners in industry who are looking to meet
the challenges posed in this modern area of ubiquitous data
streams.
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