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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. Unfortunately, the traditional
straightforward implementation of a data graph based on edge and node tables is too inefficient. In
[4] the SQLGraph approach to storing data graphs in a relational database has been proposed, which
uses adjacency tables and can be proven to be much more efficient than the straightforward method.

In an ongoing research project at the Chair of Information Management, refined storage models
and indexing schemes are investigated that are based on the SQLGraph proposal but can be tuned
even better for some types of application.

2 Objectives

While providing competitive efficiency for reading data from a data graph - even when compared to
native graph database systems -, the published SQLGraph approach is rendered inefficient when
very large data graphs have to be loaded into the database.

As afirst idea to boost efficiency, incremental loading the data graphs can be considered. However,
incrementality is not easy to achieve. This is due to the fact that edges are stored redundantly
in adjacency lists. Therefore all edges to or from a hode must be known before the node can be
processed. Morevover, all indexes used to increase access speed must be updated each time a new
partial graph is loaded.

The overall objective of this thesis is the development of a method for incremental loading and
indexing data graphs based on the SQLGraph approach. A derived objective is the experimental
confirmation that the approach proposed in this thesis is indeed correct and efficient. To this end the
LDBC social network benchmark [1, 2, 3, 5] is to be used as the data base.



The thesis consists of a conceptual part and an implementation part. The implementation can and
shall be based on an existing prototypical implementation of our variant of SQLGraph.

3 Tasks

Among the subtasks that have to be performed are:

e Study the literature (see below);

e Study the existing system prototype;

e Implement the SQLGraph schema based on the ORACLE database management system;
e Implement basic graph operations such as the Star-Query;

e Develop a method for incremental loading and indexing data graphs based on the ORACLE
implementation of SQLGraph;

e Confirm the correctness and efficiency of the proposed method using the LDBC benchmark;
e Document the proposed solution;

e Demonstrate the proposed solution.
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