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ABSTRACT

The necessity to implement new methods of data processing and storage is a result of the global phenomena
of data growth. In this article, the idea of graph data warehouses will be presented. A systematic review
of the literature, i.e., published studies pertinent to this topic, will be used to give a fair and impartial
overview of study findings for this subject. The purpose of this paper is to provide an objective review
of graph data warehouses and the most significant studies on the subject. The summarized findings from
the research will be presented together with a rating of the quality of the chosen studies.

1. INTRODUCTION

The massive rise in the amount of data that needs to be managed daily is driving the growing popular-
ity of graph databases. Graph databases excel at handling interconnected data and outperform relational
databases in queries that involve many related nodes. While relational databases were historically the
most popular option for storing and processing, NoSQL (Not Only SQL) database management systems,
including graph databases, are now gaining traction.

Traditional relational data warehouses (DWs) further highlight the challenges posed by large data
sets. A DW represents an integrated collection of data from several, potentially heterogeneous sources,
resulting in massive data volumes and large tables with hundreds of millions or even billions of records.
Whether using star or snowflake models, typical DWs always contain extensive data and interconnected
records. Despite using well-known data analysis technologies like Online Analytical Processing (OLAP)
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to provide relevant information, DWs often lack the performance needed to effectively analyze and
handle vast amounts of data.

DWs can be thought of as cleaned and integrated data collections designed to offer useful information
for decision-making. The term “data warehouse” was coined by W. Inmon in 1992 and has since been
widely used in both academic and practical contexts. As DWs and business intelligence systems have
been established (or are being installed) in many firms, it has become clear that cleaned and integrated
data can provide valuable decision-making information. Initially, these tools were expensive, specialized
companies were scarce, and professionals were difficult to find. As a result, only businesses that could
afford them implemented such systems in the 1990s and early 2000s.

However, these technologies became more affordable in the second decade of the 2000s. As more
people gained knowledge, more businesses began offering these services, leading to broader deployment
of DW systems. Compared to the volumes of data managed today, the earlier amounts were relatively
small. The data volume is now doubling every two years, making it evident that the size of the data was not
previously problematic. Instead, issues stemmed from constrained hardware resources, including limited
main memory (RAM), mechanical hard drives (HDDs), insufficient CPU power, and expensive server
solutions. While relational databases can handle large amounts of data volumes, they face challenges with
today's data sizes. The goal is to reduce data warehousing time, employing various methods to achieve
this. One emerging concept is NoSQL databases, which offer advantages over relational databases.

When examining NoSQL databases, it is crucial to discuss the three Vs: Volume, Velocity, and Va-
riety. The first V, Volume, refers to the large data volumes that NoSQL databases can store, surpassing
the capacity of relational databases. NoSQL databases are designed to handle heterogeneous data effi-
ciently. The second V, Velocity, pertains to the speed at which data is generated and processed. NoSQL
databases should process data faster than relational databases. However, it is important to acknowledge
the disadvantages of NoSQL databases, such as their lack of theoretical underpinnings and the absence
of a universal language like SQL.

The third V, Variety, refers to the diverse types of data that can be used. NoSQL databases come
in four basic forms: column-oriented, document-oriented, key-value, and graph databases. This paper
focuses on graph databases and data warehousing and will not discuss the other categories in detail.
Different databases support various models, which can be explored by reviewing relevant documentation
and articles (Akid & Ben Ayed, 2017; Guminska & Zawadzka, 2018; Liu & Vitolo, 2013; Robinson et
al., 2013; Skhiri & Jouili, 2013).

Graph databases are based on graph theory, where nodes in a graph are connected by edges. In graph
databases; nodes typically store information about entity instances, while edges link these nodes. Under-
standing basic graph theory concepts, such as null graphs, pathways, and cycles, is beneficial, although
not strictly necessary for comprehending graph databases.

One of the most significant graph database systems in use today is Neo4j. The field of graph databases
is continually evolving, with some older systems no longer available. Relational database management
systems have evolved into multi-model systems, supporting both relational and graph models.

The purpose of this paper is to examine advancements in graph data warehousing, as graph databases
are excellent options for storing and managing large amounts of interconnected data.

The paper aims to provide an objective overview of significant studies on graph DWs. A quality as-
sessment analysis follows a summary of the chosen research findings. Despite the limited attention the
subject of graph databases and DWs has received, the most relevant works are included. These works
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