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Abstract. Our expertise is in advanced model-based reasoning tech-
niques to deal with incomplete information. We are interested in ex-
tending these techniques to handle streaming data. Our current project
aims at establishing a strong theoretical foundation for stream reasoning.
An important result of this project is LARS, a Logic-based framework
for Analyzing Reasoning over Streams. We intend to utilize and extend
LARS to clarify the operational semantics of off-the-shelf RSP engines
in order to formally compare them and examine the computational cost
of various RDF stream processing/reasoning features.

Authors’ expertise. Our background is in the computational foundations of
knowledge-based systems, in particular, reasoning systems and query languages.
One of our focuses is the study of advanced model-based reasoning techniques
that deal with incomplete information. We investigate the computational com-
plexity of reasoning tasks and turn theoretical insights into efficient algorithms.

Research interests. We are interested in extending advanced reasoning for-
malisms to handle streaming data. We believe that insights obtained from data
streams will get more interesting when logical reasoning can be applied. We
think that stream processing should (a) be based on a fully declarative seman-
tics, (b) allow for deriving new information (as in Complex Event Processing),
beyond filtering and aggregation, and (c) potentially feature model generation
and nonmonotonic negation (as in Answer Set Programming [5]).

We are currently working on a project called “Distributed Heterogeneous
Stream Reasoning”1 that aims at (i) establishing a strong theoretical foun-
dation for stream reasoning, (ii) developing and optimizing algorithms for a
practical realization of the theory, and (iii) building a prototype implementation
as well as an evaluation toolbox for benchmarking stream processing/reasoning
engines. Our ongoing efforts in these directions shall contribute to enable novel
applications where complex reasoning on data streams is essential.

Relation to RSP community. Towards a theory for stream reasoning, we
recently proposed LARS [4], a Logic-based framework for Analyzing Reasoning
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over Streams, and showed how it captures CQL [2] (which underlies SPARQL
extensions). We also studied the relation to the complex event processing system
ETALIS [1] which is based on time intervals rather than time points.

We intend to utilize and extend LARS to clarify the operational seman-
tics of different proposed RSP engines such as CQELS [9], C-SPARQL [3], and
SPARQLStream [6], based on which a formal comparison beyond [10, 11, 7] can
be realized. That is to say, we aim for theoretical clarity where the semantics of
these approaches agree, where they diverge, and in which way. In particular, this
requires to formally understand the difference between pull-based vs. push-based
querying. Moreover, we want to examine the computational cost of various RDF
stream processing/reasoning features.

We hope to learn more on the demands of the RSP community in terms of
use cases and required reasoning facilities. Based on this, we will tackle relevant
theoretical questions towards recommendations for the standardization process.

Relevance to the broader ESWC audience. Work on its formal seman-
tics [8] had a strong influence in the development and impact of SPARQL. We
think that in the stream setting, a theoretical underpinning is no less important.
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