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Abstract  With the rapid development of the Internet applications and the semantic web technology, the
amount of the semantic data is exploding. On one hand, it is significant to store and query semantic data
efficiently, as many applications can provide better services based on this. On the other hand, the
rapid increase of the semantic data brings new challenges on efficient storing and querying semantic
data in big data era. The traditional ways for semantic data management is to store and query the
data in relational database management systems. As the data increases, the traditional ways can
hardly handle big data. To address this problem, this paper proposed a distributed hierarchical

storage architecture to store and query large-scale semantic data based on the OpenRDF Sesame
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framework. The RDF storage mechanism is optimized by adopting the attribute table to replace

the RDF triple store. Considering the big semantic data, a parallel frequent item set mining

algorithm with Spark framework is proposed to generate the index of the attribute table. Moreover,

a layer of optimized hash conversion is proposed to avoid wasting time in frequent hash table

search during query stage. To evaluate the efficiency of the proposed approach in this paper, we

implement a prototype system called Goldfish, and conduct a comparison use large-scale synthetic

dataset and real dataset. Experiment results show that Goldfish is around 8 times faster than

Rainbow, 500 times faster than Jena-HBase and 1200 times faster than the MapReduce based

RDF querying system SHARD.
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Background

In the Big Data era, with the rapid development of the
Internet applications and the semantic web technology, the
semantic data is exploding. Many applications can provide
better services based on the large amount of semantic data.
Thus, it is significant to store and query over the large
semantic data. However, the rapid increase of the semantic
data brings new challenges on efficient storing and querying
semantic data in the big data environment. The traditional
ways for semantic data management is to store and query the
data in relational database management systems. With the
data increases, these traditional ways can hardly handle big
data. Recently, researchers try to adopt the cutting-edge
distributed system such as MapReduce and HBase to handling
large scale semantic data. However, they put forward few
indexing strategies, and systems like SHARD inherit the
inefficiency of Hadoop MapReduce.

To address these problems, this paper proposed a
distributed hierarchical storage architecture to store and query

large-scale semantic data based on the OpenRDF Sesame

framework, called Goldfish. The RDF storage and indexing
mechanism is the triple store optimized by adopting the
attribute table to replace the raw RDF tables. To handle
generating the attribute table structure of the large scale
semantic data, a parallel frequent itemset mining algorithm
with Spark framework is adopt to process the large scale data.
In addition, an optimized hash conversion layer is proposed to
reduce time cost in frequent hash table search during the ad-
hoc query stage.

Goldfish takes advantage of the cluster resource and
performs good scalability. The experimental results show
that Goldfish is around 8 times faster than Rainbow. 500
times faster than Jena-HBase and 1200 times faster than the
MapReduce based RDF querying system SHARD.
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