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1 Introduction

Data graphs are of increasing importance in modern information systems. Therefore, an efficient
method that allows to store graph data in a database is highly desirable. In [6] the SQLGraph ap-
proach to storing data graphs in a relational database has been proposed, which can be proven to
be reasonably efficient on average even if compared to native graph database systems.

However, using the SQLGraph approach and the corresponding database schema, queries cannot
be formulated in a graph-based language and therefore tend to be rather complex. On the other
hand, the graph query language Cypher [4, 3], which has originally been developed for native graph
databases, provides a convenient abstraction level for asking queries against data graphs.

In an ongoing research project at the Chair of Information Management, a first attempt at providing
a graph-based query language, which is based on a transformation of Cypher into SQL-queries, has
been investigated and prototypically implemented. However, the efficiency of the evaluation of the
transformed query depends on the way the graph query is formulated. This is partly a consequence
of the fact that in the transformed queries many Common Table Expressions (CTE) occur, for which
the database optimizer has only very limited capacity.

2 Objectives

In this Master thesis the performance achievable for the transformed queries is to be analyzed and
reasons for good or bad performance are to be found. The results of the analysis should be verified
using the LDBC social network benchmark [1, 2, 5, 7]. Based on the confirmed results of the perfor-
mance analysis, the query transformer is to be optimized. The overall objective is the development
of a Cypher query transformer that delivers SQL queries which can be evaluated with good
average performance on a relational database system.

The thesis consists of a conceptual part and an implementation part. The implementation shall
be based on an existing prototypical implementation of the Cypher query transformer and the Post-
greSQL database management system.



3 Tasks

Among the subtasks that have to be performed are:

e Study the literature (see below); study the existing system prototype;

e Analyze the performance of the evaluation of the transformed queries; the analysis is to be
based on the LDBC benchmark;

e Determine the reasons for good and bad performance of transformed queries;

e Develop an optimized query transformer which avoids the deficiencies of the existing prototype;
e Implement the optimized query transformer;

e Confirm the correctness and efficiency of the proposed transformer using the LDBC benchmark;
e Documentat the proposed solution;

e Demonstrate the proposed solution.
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