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I. BACKGROUND & METHODS

Stream processing is designed to query unbounded and
timely-ordered data flows in real-time while guaranteeing low
latency and high throughput.

Despite its roots in the database community, the most recent
research on data stream management has focused on perfor-
mance and neglected the role of data quality. Moreover, quality
management techniques are not always feasible in streaming,
since the data should “keep moving” [1]. Nevertheless, data
quality issues, e.g., timeliness [2] and completeness [3], be-
come progressively more important as stream processing is
applied beyond the context of analytics.

For this reason, we advocate for an approach that not just
allows data quality intervention as done before [4], but also
allows tracking the consistency of the records across streaming
queries through provenance annotations [5]. These annotations
are associated with the input and propagated to the query
results, on which a degree of inconsistency is calculated.

The novelty of this method lies in not enforcing consis-
tency [6], but making other operators aware of it through
the annotations. Still, various challenges arise, including
(i) defining streaming-compatible constraints, (ii) introducing
annotations that preserve the semantics of classic streaming
operators, and (iii) ensuring the accurate propagation of these
annotations with the lowest overhead possible.

II. RESULTS

Our extensive experiments on real-world streaming data
underscore the effectiveness and efficiency of our approach in
comparison to baselines that lack quality-related annotations
or are adapted from static settings.

In particular, we demonstrate the efficiency of our methods
concerning different windowing policies, with results show-
ing our solutions as the best option in terms of overhead.
Moreover, we demonstrate how our solution scales concerning
the amount of inconsistency, showing a sub-linear decrease in
performance with respect to the number of inconsistent records
within the stream.

Our work introduces the first method for tracking inconsis-
tencies over data streams and continuous query results. This
method can propel further studies in identifying a class of
streaming-compatible constraints. Furthermore, the influence
of various windowing policies on consistency analysis remains
an open direction for further studies, which may lay the ground
for introducing a novel form of consistency-driven windowing.
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