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In recent years, several RDF Stream Processing (RSP) systems have emerged,
which allow querying RDF streams using extensions of SPARQL that include
operators that take into account the streaming nature of these dynamic data
sources [2, 4, 8]. These systems are heterogeneous in terms of syntax and capabilities (due to the choice of operators and syntax selected to extend SPARQL).
In addition, they implement different evaluation semantics for a set of constructs
that may look similar in principle (for example, they may handle time window operators differently). These engines have different assumptions on how the query
processing and delivery of results take place, which makes it difficult to describe,
compare, understand and evaluate their behavior.
One of the goals of the W3C RSP Group is to propose a common model for
representing and querying RDF streams. The emergence of such a model and
its accompanying query language is expected to take the most representative,
significant and important features of previous efforts, but will also require a
careful design and definition of its semantics. Our main interest in this context,
is to help laying down the foundations of formal semantics for the standardized
RSP query model, such that we consider beforehand the notions of correctness,
continuous evaluation, evaluation time, and operational semantics, to name a
few.
We have presented and made available to the community a series of works
on this area, which can be summarized as follows. First, in [5], we analyze some
of the main RSP query systems and show that their operational semantics substantially differ, making it difficult or impossible to compare them or reliably
assess correctness in query evaluation.
In [6], we present CSRBench, an extension of SRBench [9] that considers
correctness of evaluation results. It uses the concept of an Oracle1 that computes a set of possible correct answers considering an extension of the SECRET
query model from the database community. Using this oracle, we have analyzed
different existing RSP systems and identified issues related to the correctness of
query results, and hidden assumptions in their operational semantics.
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Based on these findings, we have worked on a model that helps characterizing
these engines and explain the query results that they produce in a continuous
evaluation setting. Furthermore, we have proposed the RSP-QL semantics [7],
a unifying formal model for representing and processing RDF streams, that
reflects the different semantics of existing RSP systems. RSP-QL extends the
SPARQL model and also takes into account two existing models coming from
the streaming data world: CQL [1] and SECRET [3].
We believe that the RSP-QL model, which already explains the heterogeneous semantics of existing RSP systems, can be used as a basis for the new
standardized query model that the RSP Group is pursuing. In this respect, this
contribution can strengthen the existing work in progress that is currently being
carried out by the group.
Finally, we would like to emphasize the importance of data streams in almost every conceivable use case scenario, be it on the industry or in research.
The ubiquity of Big data problems that include large and very dynamic flows
of data coming form heterogeneous sources, calls for solutions that consider semantic interpretation of data, while supporting rapidly changing information.
The Semantic Web community can provide answers to these challenges, but it
needs to continue shifting towards paradigms that include reactive, continuous
and event-driven processing.
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