
Two for One –Querying Property Graph Databases using

SPARQL via Gremlinator

Harsh Thakkar
University of Bonn
Bonn, Germany

thakkar@cs.uni-bonn.de

Dharmen Punjani
National and Kapodistrian University of Athens

Athens, Greece
dpunjani@di.uoa.gr

Jens Lehmann
University of Bonn & Fraunhofer IAIS

Bonn, Germany
jens.lehmann@cs.uni-bonn.de

Sören Auer
TIB & Leibniz University of Hannover

Hannover, Germany
soeren.auer@tib.eu

ABSTRACT

In the past decade Knowledge graphs have become very popular
and frequently rely on the Resource Description Framework (RDF)
or Property Graphs (PG) as their data models. However, the query
languages for these two data models – SPARQL for RDF and the
PG traversal language Gremlin – are lacking basic interoperability.
In this demonstration paper, we present Gremlinator, the first
translator from SPARQL – the W3C standardized language for
RDF – to Gremlin – a popular property graph traversal language.
Gremlinator translates SPARQL queries to Gremlin path traversals
for executing graph pattern matching queries over graph databases.
This allows a user, who is well versed in SPARQL, to access and
query a wide variety of Graph databases avoiding the steep learning
curve for adapting to a new Graph Query Language (GQL). Gremlin
is a graph computing system-agnostic traversal language (covering
both OLTP graph databases and OLAP graph processors), making
it a desirable choice for supporting interoperability for querying
Graph databases. Gremlinator is planned to be released as an
Apache TinkerPop plugin in the upcoming releases.
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1 INTRODUCTION

Knowledge graphs model the real world in terms of entities and
relations between them. They became popular as they are an intu-
itive and simple data model, which allows to execute many types
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of queries efficiently and can serve as a foundation for a range of
Artificial Intelligence applications. The Resource Description Frame-
work (RDF) and Property Graphs (PGs) are popular languages for
knowledge graphs. For RDF, the SPARQL query language was stan-
dardized byW3C, whereas for PGs several languages are frequently
used, including Gremlin [10].

PGs and RDF have evolved from different origins and still have
largely disjoint user communities. RDF is part of the Semantic
Web initiative with a focus on expressive data modeling as well
as data publication and linking. PGs originate from the database
community with a focus on efficient execution of graph traversals.

With Gremlinator, we build a bridge between both communi-
ties and research the interoperability of RDF and PG query lan-
guages [15]. Moreover, we allow combining the best of both worlds:
Powerful modeling capabilities as well as data publication and inter-
linking methods combined with efficient graph traversal execution.
In particular, Gremlinator has the following advantages: (1) Exist-
ing SPARQL-based applications can switch to Property graphs in a
non-intrusive way. (2) It provides the foundation for a hybrid use of
RDF triple stores and Property graph store – a system could detect
which one is more efficient for answering a particular query [5]
and redirect the query accordingly. In particular, property graph
databases have been shown to work very well for a wide range
of queries which benefit from the locality in a graph. Rather than
performing expensive joins, property graph databases use micro
indices to perform traversals. (3) Users familiar with the W3C stan-
dardized SPARQL query language do not need to learn another
query language.

Contributions. Overall, we make the following contributions:
• A novel approach for mapping SPARQL queries to Gremlin
pattern matching traversals, Gremlinator, which is the first
work bridging the RDF-PG query interoperability gap at a
broader scale, to the best of our knowledge.

• An openly available implementation for executing SPARQL
queries over a plethora of Property graph stores such as
Neo4J, Sparksee, OrientDB, etc. using the Apache TinkerPop
framework.

Organization. The remainder of the article is organized as fol-
lows: Section (2) summarizes the related work. Section (3) sheds
light on the importance of Gremlin, briefly discusses the Gremlina-
tor approach and its limitations. Section (4) presents the demonstra-
tion details, experimental observations and the value Gremlinator
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