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There are various types of databases, each with its own purpose, strengths and 

weaknesses. Since each type specializes in solving its own specific task, it is 

impossible to determine which one is the best overall. However, if a specific situation 

is considered, it is possible to determine which type of database is better suited for that 

particular case. 

In general, many DBMSs support different data types, and almost any 

information can be converted to the appropriate format one way or another. However, 

such solutions can greatly affect the speed and quality of their work, or even their 

security and fault tolerance. For example, relational databases are considered a classic 

and most information can be represented as tables and relationships between them [7]. 

However, complex relationships significantly affect performance and resource 

consumption, as well as complicate the architecture of the database itself, which can 

lead to its malfunction. On the other hand, other types of databases may be better suited 

for such situations but will not be able to reproduce a simple scenario of using 
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relational databases. Such comparisons can be made for each type of database. 

In this study, we investigate the efficiency of relational and graph [6] databases 

and their dependence on data. The object of the study is the process of working with 

graph and relational databases, while the subject of the research is the methods of 

storing, processing, and accessing data in relational and graph database management 

systems, specifically lazy loading using the Entity Framework. The aim of the study is 

to analyze the methods of working with relational and graph databases, and to develop 

recommendations for their use depending on the input data, as well as determining the 

feasibility of using lazy loading with the Entity Framework. 

Relational and graph databases are two commonly used types of database 

management systems that are crucial to the effective management of data. These 

systems differ in the way they store and organize data, which can have an impact on 

their efficiency. In order to determine the most effective way to manage data, it is 

important to investigate the efficiency of these systems and their dependence on the 

type of data being stored. 

In the literature, there are some general recommendations for choosing a 

database, but there is no clear distribution – it is up to the developers to decide. The 

purpose of this paper is to determine the optimal scenarios for using different types of 

databases with different types of source data. 

Many studies indicate that graph databases are much more efficient than 

relational databases if the database contains many relationships between tables [2, 5], 

while with a large amount of data and a small number of relationships, their 

performance is much lower [1, 3, 4]. 

The object of this study is the process of working with graph and relational 

databases. This involves examining the way data is stored, processed, and accessed in 

these systems, and how they differ in terms of their efficiency. 

The subject of this study is the methods of storing, processing, and accessing 

data in relational and graph database management systems. Specifically, we will be 

looking at lazy loading using the Entity Framework. Lazy loading is a technique used 

to defer the loading of related data until it is actually needed. 
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Regression and correlation analyses will be conducted to examine the 

performance of the databases depending on the data samples. Regression analysis will 

be used to forecast the performance and determine the theoretically optimal point and 

extrema, while correlation analysis will investigate the relationship between the data 

sample and performance. The optimal sample will be determined for each data 

provider, followed by a comparison of the data providers' performance under different 

conditions, and conclusions will be drawn regarding the feasibility of using lazy 

loading and the relationship between performance and data sample. 

As a result of the research, usage scenarios for graph databases and usage 

scenarios for relational databases, as well as the advantages and disadvantages of graph 

and relational databases depending on the input data, and the relevance of using lazy 

loading in Entity Framework should be obtained. 

To do this, a project needs to be developed to test the performance of various 

data providers, libraries with implementations of graph databases (Neo4j) and 

relational databases (Entity Framework and Entity Framework with lazy loading), and 

databases themselves with different relationship structures and data volume.  
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The development of web applications has evolved over the years, from simple 

websites to complex Web applications and streaming platforms such as YouTube and 

Netflix, with a range of approaches available. Nowadays, we can distinguish three 

main techniques: Single-Page Applications (SPAs), Server-Side Rendering (SSR), and 

Static Site Generation (SSG). These approaches differ in terms of their impact on user 

experience, with implications for speed and responsiveness [1]. In this study, we 

compared the user experience of SPAs, SSR, and SSG web applications, using key 

metrics such as time to first byte, time to first paint, and time to interactive. 

The development of web applications has seen a proliferation of approaches, 

including SPAs, SSR, and SSG. These approaches differ in terms of how the 

application is rendered on the client or server side and have different implications for 

user experience [2]. SPAs load once and dynamically update content, while SSR pre-


