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Abstract

The recent outburst of context-dependent knowledge on the Semantic Web (SW) has led to the realization of the importance of the quads in
the SW community. Quads, which extend a standard RDF triple, by adding a new parameter of the ‘context’ of an RDF triple, thus informs a
reasoner to distinguish between the knowledge in various contexts. Although this distinction separates the triples in an RDF graph into various
contexts, and allows the reasoning to be decoupled across various contexts, bridge rules need to be provided for inter-operating the
knowledge across these contexts. We call a set of quads together with the bridge rules, a quad-system. In this paper, we discuss the problem of
query answering over quad-systems with expressive forall-existential bridge rules. It turns out the query answering over quad-systems is
undecidable, in general. We derive a decidable class of quad-systems, namely context-acyclic quad-systems, for which query answering can be

done using forward chaining. Tight bounds for data and combined complexity of query entailment has been established for the derived class.
Page %P

Page 1

http://link.springer.com/chapter/10.1007%2F 978-3-319-11113-1_5#page-1 117


http://link.springer.com/
http://link.springer.com/accesspage/chapter/10.1007/978-3-319-11113-1_5?coverImageUrl=%2Fstatic-content%2Fcovers%2Fbooks%2F538%2F9783319111131.jpg
http://link.springer.com/book/10.1007/978-3-319-11113-1
http://link.springer.com/chapter/10.1007%2F978-3-319-11113-1_5/lookinside/000.png
http://link.springer.com/bookseries/558

1/2/2015  Query Answering over Contextualized RDF/OWL Knowledge with Forall-Existential Bridge Rules: Attaining Decidability Using Acyclicity - Springer

Query Answering over Contextualized RDF/OWL
Knowledge with Forall-Existential Bridge Rules:
Attaining Decidability Using Acyclicity

Mathew Joseph'2, Gabriel Kuper?, and Luciano Serafini'

! DKM, FBK-IRST, Trento, Italy
2 pIsl, University Of Trento, Trento, Italy
{mathew, serafini}@fbk.eu, kuper@disi.unitn.it

Abstract. The recent outburst of context-dependent knowledge on the Seman-
tic Web (SW) has led to the realization of the importance of the quads in the
SW community. Quads, which extend a standard RDF triple, by adding a new
parameter of the “context” of an RDF triple, thus informs a reasoner to distin-
guish between the knowledge in various contexts. Although this distinction sep-
arates the triples in an RDF graph into various contexts, and allows the reasoning
to be decoupled across various contexts, bridge rules need to be provided for
inter-operating the knowledge across these contexts. We call a set of quads to-
gether with the bridge rules, a quad-system, In this paper, we discuss the problem
of query answering over quad-systems with expressive forall-existential bridge
rules. It turns out the query answering over quad-systems is undecidable, in gen-
eral. We derive a decidable class of quad-systems, namely contexi-acyelic quad-
systems, for which query answering can be done using forward chaining. Tight
bounds for data and combined complexity of query entailment has been estab-
lished for the derived class.

Keywords: Contextualized RDF/JOWL knowledge, Contextualized Query An-
swering, Quads, Forall-Existential Rules, Semantic Web, Knowledge Represen-
tation.

1 Introduction

One of the major recent changes in the SW community is the transformation from a
triple to a quad as its primary knowledge carrier. As a consequence, more and more
triple stores are becoming quad stores. Some of the popular quad-stores are 4stord),
Openlink Virtuosdd, and some of the current popular triple stores like Sesamd] inter-
nally keep track of the context by storing arrays of four names (¢, s, p, o) (further de-
noted as ¢ : (s, p, 0)), where ¢ is an identifier that stands for the context of the triple
(s,p, 0). Some of the recent initiatives in this direction have also extended existing
formats like N-Triples to N-Quads. The latest Billion triples challenge datasets (BTC
2012) have all been released in the N-Quads format.

'lmttp://4dstore.org
’lhttp://virtuoso.openlinksw.com/rdf -quad-store/
e http://www.openrdf.org/
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