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The popularization of data streaming applications, such as those related to
social networks and the Internet of Things, has fostered the interest of the Semantic Web community for this kind of data. As a result of this interest, the W3C
RDF Stream Processing (RSP) community group5 has recently been started with
the goal of defining a common model “for producing, transmitting and continuously querying RDF Streams”.
In this EOI we focus on the transmission model. As pointed out by recent
research efforts (e.g. Ztreamy [4] and CQELS Cloud [6]), the efficient transmission of RDF streams is a necessary step to ensure higher throughput in RDF
stream processors.
Our previous work has contributed to this area with several research initiatives related to RDF stream processing and compression:
– HDT [2], a compressed binary format for RDF. Besides addressing an efficient transmission, built-in indexes allow RDF triples to be randomly retrieved in compressed space, i.e. without prior decompression. Building such
compressed, ready-to-consume serialization requires non-negligible processing time. Therefore, its use for streaming is challenging.
– RDSZ [3], an algorithm for lossless RDF stream compression, which combines a differential encoding mechanism with the general purpose stream
compressor Zlib.
– ERI [1], an efficient interchange format for RDF streams, which adapts the
encoding mechanism of the Efficient XML Interchange (EXI) format [7]: acknowledging that the described entities in an RDF stream often follow a
common schema, ERI multiplexes the information into structural (schema)
and value (concrete data) channels. A standard compressor such as Zlib is
then used in each channel, resulting in high compression ratios and competitive processing time.
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– Ztreamy [4], a scalable middleware which allows to publish and consume
RDF streams through HTTP. Using adequate buffering policies, RDF stream
compression and single-threaded non-blocking input/output, Ztreamy is able
to publish a real-time RDF stream to tens of thousands of simultaneous
clients with delays up to a few seconds.
We are currently interested in evaluating the foundational data compression
techniques underlying to current RDF compression proposals and efficient serializations of RDF streams. Our research roadmap can be depicted as follows:
– Collecting information on state-of-the-art techniques for data stream compression, such as dictionary-based compression, differential coding, Huffman
coding [5] or using different compression channels for different infosets.
– Analysing the applicability of these techniques in the context of RDF stream
compression. This would include, but not limited to, evaluating aspects like
the scalability of the technique, whether it allows for direct access to a particular datum in the compressed streams and its complexity (for instance,
whether or not it can be run on a limited device).
– Collecting suitable real-world datasets that can be used to define a corpora
for RDF stream compression evaluation.
– Evaluating the performance that can be expected from the different approaches, with regard to typical parameters for data compression evaluation,
i.e. compression rate, processing time and bandwidth. Additionally, reporting the compromise between the cost of data processing and the achieved
compression figures and provided functionality.
We currently pursue this research as active participants of the RSP Serialization Group6 . Given that one of its main goals is to analyse different RDF
serialization and transmission approaches, the outcomes of our evaluation will
probably provide relevant feedback for this group and the whole RSP community.
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