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A B S T R A C T   

Relational data models represent a long-standing standard in database technologies. A 
unique language for writing queries, fixed schema, vertical scalability, consistency, 
durability are just some of their basic features. However, the development of 
information technologies and intensive recording of data leads to the emergence of Big 
Data, where problems arise when using SQL databases. Large amounts of semi-
structured and unstructured data cannot be stored in a simple way, so new systems in 
data storage are being developed - NoSQL databases. The aim of this paper is to present 
the advantages and challenges of NoSQL compared to SQL databases through a 
systematic literature review. Based on the set research questions, the main features 
where NoSQL databases have advantages were formed, but the challenges they face 
during implementation and operation in relation to SQL databases were also presented. 
The research results were presented and interpreted. 

 
Introduction 
 

Relational data models have been for a long time the standard choice in database implementation. They 
use the concept of relations in a mathematical sense to represent data in a form of tables that contain 
values. Columns in the table represent attributes that are defined by the name, type and format of the 
data. The schema defines the structure of the database and the DBMS (Database Management System) is 
used to implement the relational model through the use of a standard language for writing queries - SQL 
(Structured Query Language). For this reason, the relational model is often called SQL (de Oliveira, Pessoa, 
Miuyagi and Eigi, 2022). Relational databases are designed so that a row in one table can be related to one 
or more rows in another table. For this reason, it is possible to build complex interconnection structures. 
Queries return an answer in the form of an individual set of rows, which means that during execution they 
must use JOIN mechanisms that connect tables during execution. 

The structure of these databases is fixed and previously known, and their scaling is done vertically - the 
server on which they are located must improve performance in order to support their expansion. The 
advantage is also in the use of a single language for writing queries across different databases such as e.g. 
MySQL, Postgres, Microsoft SQL server, Oracle Database... They also support ACID (Atomicity, Consistency, 
Isolation and Durability) transactions that must have atomicity (if an error occurs in the transaction, the 
entire transaction is terminated and the database remains unchanged), consistency (transactions must 
contain correct data), isolation (simultaneous transactions result as if they were executed one after the 
other, isolated) and durability (transactions remain recorded even when the conditions for their execution 
cease) (Haerder and Reuter, 1983 ). SQL databases for a long time have been the standard choice for data 
storage. The curriculum and program in a large number of educational institutions was precisely related to 
mastering the SQL language and working with the database that supports it. 
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However, with the rise of Big Data (large amounts of data), it was necessary to develop new systems 
that will manage this data in a more efficient way. This means better scalability, performance, flexibility, 
working with semi-structured and unstructured data, etc. This was a reason for the developement of NoSQL 
databases. They become a worthy competitor to SQL databases due to their features that eliminate some 
previously observed shortcomings of storage systems. The aim of this paper is to identify the main 
advantages of NoSQL compared to SQL databases, as well as the challenges they face during their usage, 
through a systematic review of the literature. A literature review was conducted because previous papers 
focused on the differences between these two types of databases without focusing on the advantages and 
disadvantages (or challenges) of NoSQL databases. Although the technologies are developing rapidly, the 
goal of the paper is not a comparison of the previous advantages and disadvantages of NoSQL databases 
compared to the current state, but their presentation through a selected period of time. The procedure 
proposed by Barbara Kitchenham (Kitchenham, 2004) was used in the research process. The results that 
have been obtained are presented and interpreted in a separate chapter in the form of answers to the 
research questions for conducting literature review. 

 
1. NoSQL databases 
 

The term "NoSQL" is made up of two words: "No" and "SQL" implying that this technology excludes the 
use of the SQL language. It is assumed that the early users of this term tried to indicate the absence of a 
Relational Database Management System (RDBMS), but due to its prevalence this term has remained until 
today. It is an umbrella term for all databases that are not based on established RDBMS principles. This 
means that NoSQL does not represent a single product or technology, but a class of products and a set of 
different concepts related to data storage and management (Tiwari, 2011). 

The first documented use of the term NoSQL was by Carlo Strozzi in 1998 during his visit to San Francisco 
where he presented his relational database. He used this term because his database was accessed through 
shell scripts instead of the standard SQL language. The use of this new term caused frustration among SQL 
users because this way of working was dominant at the time. However, the NoSQL term indicated a desire 
to find a better way to create queries that would provide programmers with an easier way to understand 
and read long SQL queries (Fowler, 2015). 

NoSQL does not have a formal, generally accepted definition. It represents a form of data storage 
mechanism that is fundamentally different from RDBMS (E. S. Gupta and Sabharwal, 2015). NoSQL database 
stands for Not Only SQL. Its mechanism is modeled in such a way that it does not contain tabular relations 
such as e.g. SQL Server. The data structure is simple and designed according to specific data types so that 
scientists in database field have can choose the architecture that best suits them. The database is structured 
in the form of a tree, columns, graphs or key-value pairs. However, a NoSQL database can support SQL-like 
queries (Ghavami, 2016). 

The biggest difference between NoSQL and SQL databases is the support or absence of the SQL 
language. However, over time it has become difficult to establish a strict DBMS affiliation between these 
two database systems. Some NoSQL databases have added SQL interfaces to facilitate integration into 
traditional environments. Also the difference between ACID and BASE (Basically Available, Soft state and 
Eventually consistent) features is slowly disappearing because NoSQL databases have added ACID features, 
and SQL databases have achieved consistency to enable their extension. Some NoSQL databases support a 
tabular structure, while some SQL databases support the organization of data in the form of documents or 
columns. Therefore, the term NoSQL slowly grew into the previously mentioned term Not Only SQL (Hills, 
2016).  

NoSQL databases can be categorized into four types of organizational structures (Hills, 2016): 
- key-value: a simple organization where each record has one key (attribute) that is indexed for 

faster searches, and the value is an object for storing arbitrary data whose structure is unknown 
to the DBMS, 

- graph: data storage by defining nodes and edges of graphs, 
- document: data storage in a form similar to standard text documents usually has a lot of nesting, 
- columns: storing data in the form of table columns as opposed to the traditional organization in 

the form of rows. 
Some of the most famous databases belonging to these structures are shown in table 1 (data taken 
from the website www.geeksforgeeks.org (2022)). 
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Table 1: The most popular databases by structure 

Structure of NoSQL database Most popular databases 

Key/Value Redis, Riak 

Graph Neo4J 

Document MongoDB, CouchDB, RavenDB 

Columns Hypertable, HBase, Cassandra 

Source: www.geeksforgeeks.org 

The four characteristics associated with most NoSQL databases are as follows (Fowler, 2015): 
- Absence of schema: database schema describes all possible data and structures in relational 

databases. With NoSQL databases, schemas are optional, so it is possible to store data without a 
pre-designed schema. 

- Non-relational: in relational databases, connections are established between the tables in which 
the data is stored. With NoSQL databases, it is possible to store information combined in one 
record with all the details that belong to it. 

- Hardware adaptability: some databases are designed to work with specialized hardware. With 
NoSQL databases, this is not necessary and cheap servers can be used for easy storage capacity 
expansion. 

- High distributability: With distributed databases, it is possible to store and process data from 
several machines (servers). With NoSQL databases, server clusters can be used to store data in one 
large database. 

 
2. Methodology of systematic literature review 

 
The literature review was conducted according to the procedure proposed by Barbara Kitchenham, and 

consists of three parts: planning the review, conducting the review, and reporting the results. The defined 
objective of the literature review is to present the advantages and challenges of NoSQL databases in 
relation to SQL databases. In order to fulfill it, it is necessary to define research questions whose answers 
will achieve the defined goals. Two questions were defined: 

- Research question 1: "What are the advantages of using NoSQL databases over SQL databases?" 
- Research Question 2: "What are the challenges of deploying NoSQL databases compared to SQL 

databases?" 
The first research question talks about the advantages of NoSQL databases compared to SQL databases, 

which is also the reason for their creation, development and use. This also applies to problems represented 
in relational data models that are solved by NoSQL databases. Another research question concerns the 
challenges and disadvantages faced by NoSQL databases compared to SQL databases. Do they, despite 
solving certain problems, create new ones that are potentially bigger than the previous ones? The aim of 
the paper is not only to present the advantages but also the disadvantages of the mentioned databases. 

The inclusion criteria are presented through the research strategy, which contains the collection of 
papers from two scientific research bases: Web of Science (WoS) and Scopus. The papers included in the 
literature review date from 2018 until the moment of conducting the research. A longer period of time is 
not covered due to intensive development of NoSQL technologies and data storage systems in general. Only 
those papers written in English were included, and the types of documents analyzed were articles from 
scientific journals and papers from scientific conferences (eng. article, conference paper). 

The search entry in both databases is: “nosql” and “sql” and (“advantage*” or “benefit*” or 
“challenge*”). The goal of the search was to cover both terms (both NoSQL and SQL) with the presence of 
the words "advantage", "benefit" and "challenge" both in the singular and in the plural (use of the * sign). 
The search was performed by title and abstract. After applying the inclusion criteria, the Scopus database 
provided 76 results, while WoS provided 49, which makes a total of 125 papers. Exclusion criteria were 
applied to the obtained results by analyzing each individual paper. Eliminated papers: 

- do not contain specific answers to research questions, 
- are oriented only to one type of database without reference to the other, 
- present literature reviews, 
- they do not clearly define what is an advantage and what is a challenge from the mentioned 

features. 
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After eliminating process, the Scopus database provided 36, and WoS 24 papers, which makes a total 
of 60 papers (48% of the total search result). It is important to note that 20 papers were duplicates, so after 
their elimination, a total of 40 papers remained and were used in the analysis procedure (32% of the total 
search result). Quality evaluation criteria were not used for elimination in this case. 
 
Chart 1: Number of papers by year 
 

 
Source: author’s research 

 
Chart 1 shows the number of papers by year of publication. The largest number of selected papers was 

published in 2018 (16), while 12 papers were published in 2019. Significantly smaller number of papers was 
selected in next three years. It should be taken into consideration that the year 2022 is still in progress. 

 
3. Answers to research questions - results 

 
After the analysis of the selected papers, answers to the research questions were formed. In the first 

question, 12 features were crystallized in which NoSQL databases have advantages and 14 in which they 
have challenges compared to SQL databases. There was no paper that was exclusively about the 
disadvantages of these databases without mentioning any advantages. A large number of papers contained 
more  than one advantage or challenge. Table 2 shows the answers to both research questions. 

 
Table 2: Advantages and challenges of NoSQL versus SQL databases 

Advantages of NoSQL databases 
Num. of 
papers 

Challenges of NoSQL databases 
Num. of 
papers 

Horizontal scalability 17 Absence of SQL language 5 

Flexibility and customizable scheme 17 Absence of JOIN operations 4 

Convenience for managing Big Data 11 Security problems 3 

Query Execution Speed (Performance) 9 Absence of ACID transactions 3 

Defining aggregation from the 
application level 

2 Without standards and consistency 2 

Base recoverability and fault tolerance 2 
Problems in migration from SQL to 
NoSQL database 

2 

Absence of SQL language and JOIN 
operations 

1 No query interface 2 

Absence of ACID transactions 1 
Queries without mathematical 
background 

1 

Reduced energy consumption 1 
It is difficult to choose an adequate 
type of database 

1 

Reducing costs by hiring cheaper 
equipment 

1 Reduced ability to detect anomalies 1 

A large number of database types 1 Increased disk and memory usage 1 

Constant development and mass use 1 Without indexing large amounts of data 1 

  Data redundancy 1 

  Supporting is difficult 1 

Source: author’s research 
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3.1. The first research question "What are the advantages of using NoSQL databases compared to SQL 
databases?" 
 

The largest number of papers was about four key advantages of NoSQL databases compared to SQL: 
horizontal scalability, flexibility and adaptive schema, query execution speed through performance 
monitoring and convenience for managing Big Data. Other advantages were mentioned in a significantly 
smaller number of papers, which is shown in table number 2. 

Horizontal scalability is a feature that was mentioned as an advantage of NoSQL databases in 42.25% 
(17)  of the total number of analyzed papers. It implies the possibility of expanding the system, network or 
process if there is a need for it. In this case, it primarily refers to the growth of recording large amounts of 
data (Big Data) and the need for their storage. Unlike SQL databases that use vertical, NoSQL databases 
have the ability to expand horizontally with the use of less demanding additional hardware, which further 
implies lower investment costs. For this reason, it is more difficult to fulfill the ACID principles (Sahatqija, 
Ajdari, Zemuni, Raufi and Ismaili, 2018). This is important especially when recording time series data where 
scalability is one of the key features. In a survey conducted in 2017, it was established that 68% of 
respondents use NoSQL databases when working with time series data (Telnarova, 2018). Herrera-Ramírez, 
Trevino-Villalobos and Viquez-Acuna (2021) indicated the importance of this feature when working with 
geospatial data. Pop, Antal, Cioara, Anghel, Sera et al. (2019) talked about the combination of NoSQL 
databases with blockchain technology, which allows reducing the frequency of registration of energy 
transactions in the chain by means of scalability. Scalability as an advantage is briefly mentioned by the 
authors de Oliveira et al. (2022), Somasekhar, Patra, and Raju (2021), Kalayda (2021), Wu (2021), Schreiner, 
Duarte, and Mello (2020), Syed, Syeda, Prior, Zozus et al. (2020), Lu, Xu and Lan (2019), Khennou, El Houda 
Chaoui and Khamlichi (2019), Srivastava (2019), Daniel (2019), Bjeladinovic (2018), Zhang and Xu (2018) 
and Hassani and Ayachi Ghannouchi (2018). 

Flexibility and an adaptable scheme implies the absence of a fixed scheme, which enables the storage 
of semi-structured and unstructured data (de Oliveira et al., 2022). The globally accepted data format is 
composite and unstructured without limitations, defined type or template. Storing such data can be a 
challenge. NoSQL databases were introduced because of this (Ul Haque, Mahmood and Ikram, 2018). 
Flexibility also means adapting to the structure of a new stored record in the database (Bjeladinovic, 2018). 
Not every DBMS system can provide this capability. SQL databases have a static (fixed) schema that is 
defined before storing data to support structured data. If there is a need to change the scheme, a big 
problem arises related to the modification of the tables, which can further cause unsuccessful system 
operation and high costs. NoSQL has a dynamic schema that does not need to be predefined (Sahatqija et 
al., 2018) (Somasekhar et al., 2021). This is related directly to designing the schema from the application 
layer. A large number of studies talk about this advantage (Khennou et al., 2019). Halim and Hutagalung 
(2022) used a NoSQL database for remote sensing because their system required flexibility. For example. 
one user wanted to measure temperature and humidity, while another wanted data on brightness, noise 
and humidity. Each user's request for a different field has just led to the use of a NoSQL database as a 
solution to the mentioned problem when recording data read by telemetry. This feature also plays an 
important role in the development of mobile Web technologies, social networks and electronic commerce 
(eng. ecommerce) (W. Wu, 2021). Flexibility is also mentioned by Kotenko, Krasov, Ushakov and Izrailov 
(2021), Chouliaras and Sotiriadis (2020), Syed et al. (2020), Srivastava (2019), Lu et al. (2019), Daniel (2019), 
Hamouda and Zainol (2019), Zhang and Xu (2018) and Cisofret and Ciuciu (2018). 

Query execution speed with NoSQL databases has better performance compared to SQL databases. 
This is also influenced by the fact that all the necessary information can be stored in one document, unlike 
SQL databases where it is stored in several tables that are interconnected through the use of JOIN-s 
(Cisofret and Ciuciu, 2018). Zhang and Xu (2018) state that NoSQL databases have better performance in 
CRUD operations, which affects the ACID capabilities of transactions (as well as the aforementioned 
scalability). This was practically tested by Balasubramanaian, Jayapal and Janakiraman (2020) by forming 
two systems with SQL (VirScaffSQL) and NoSQL base (VirScaffNoSQL). They conducted 10,000 CRUD (eng. 
create, read, update and delete) operations where the VIRScaffNoSQL system needed 120MS to execute, 
while the VIRScaffSQL system needed 500MS. They also conducted the experiment with 1,000,000 queries 
where VIRScaffNoSQL required 900MS, and VIRScaffSQL 2,500MS. With this, they confirmed the 
advantages in the speed of query implementation. Similar testing was performed by Lian, Miao, McGuire 
and Tang (2018) on MySQL and MongoDB databases, where they determined that the speed of writing and 
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reading data from the database is higher with MongoDB. The experiment was conducted by Chakraborty, 
Paul and Hasan (2021) where they conducted four queries with different attributes on three databases 
(MySQL, MongoDB and Cassandra) and determined that on average Cassandra has the highest query 
execution speed. Herrera-Ramírez et al (2021), Kalayda (2021), Daniel (2019) and Bjeladinovic (2018) also 
briefly wrote about speed and performance. 

Big Data management is directly related to other advantages such as scalability. With the increase in 
the number of internet users, web applications, e-commerce, social networks and storage capacities, large 
amounts of data is generated daily and the goal is to record as much of it as possible in order to extract 
usable information. Before the emergence of this term (Big Data) SQL databases were dominant (Bansal, 
Soni and Sachdeva, 2022). However, their extensibility was not satisfactory enough to advance NoSQL 
databases. This also led to the emergence of migrations from SQL databases to NoSQL, causing a large 
number of problems and challenges (Kim, Ko, Jeon and Le, 2018). Quicker access to a large amount of data 
is also one of the advantages in addition to solving the problem of intensive growth of the amount of data 
(Ghule and Vadali, 2018). The management of big data as one of the main reasons for the development of 
NoSQL databases is also discussed by Herrera-Ramírez et al. (2021), Somasekhar et al. (2021), Kalayda 
(2021), Wu (2021), Anusha and Usha Rani (2020), Srivastava (2019), Daniel (2019), Minukhin, Fedko and 
Gnusov (2018). 

Defining aggregations from the application level, in contrast to SQL databases, can also be done on the 
upper layer where the application is located. Data is organized in a such way that it can be directly accessed 
without complex SQL queries and JOIN-s (J. Wu et al., 2021). If there is a change in data in SQL systems, it 
is necessary to redesign the entire application, while this is not necessary with NoSQL databases, because 
it is at the application level that a new structure can be generated (Schreiner et al., 2020). Database 
recovery and fault tolerance are automatically provided by NoSQL databases. Replication is a key feature 
of the mentioned advantages (Somasekhar et al., 2021) (Srivastava, 2019). 

For some authors such as Daniel (2019), the absence of the SQL language is an advantage because for 
a certain number of programmers it is an additional effort to master it due to a large number of features 
that are sometimes unnecessary. The same author also believes that the absence of ACID transactions is an 
advantage because it enables greater efficiency in distributed systems. He also states that this feature has 
been supported in the MongoDB database since version 4.0, so listing this as a shortcoming can be 
considered partially. J. Wu, Ni and Zhi Xiao (2021) state that the absence of JOINs is also an advantage 
because they are the basis of demanding queries. Mahajan, Blakeney, and Zong (2019) conducted an 
interesting experiment emphasizing energy consumption expressed in joules (J). They used 100GB of 
Twitter data for testing by implementing measurements using NSF tools. They measured the energy 
consumption for identical queries where they found that MongoDB consumes 41.37J as opposed to MySQL 
(292.09J) and Cassandra (4628.36J). Hassani and Ayachi Ghannouchi (2018) cite as an advantage the choice 
of many types of NoSQL databases and that this technology is fast growing and focused on development. 

 
3.2. The second research question: "What are the challenges in implementing NoSQL databases compared 
to SQL databases?" 

 
NoSQL databases are distinguished not only by the advantages they have over SQL databases. There 

are also challenges that affect their application in practice. This is also the main reason why SQL databases 
are still used. As this literature review has included papers since 2018, certain challenges have been 
overcome in different ways. However, a detailed comparison of the current state with the past was not 
made in this paper. 

Most authors consider the absence of the SQL language to be the biggest drawback or limitation of 
NoSQL databases. Almost every NoSQL database uses its own way of creating queries (eng. access language) 
which differs from one database to another depending on the model or specific product (Somasekhar et 
al., 2021) (Hassani and Ayachi Ghannouchi, 2018). This makes impossible to create a unique language that 
would serve to work with these types of databases. Due to the different approach and data structure, the 
learning curve of NoSQL databases is steep (Schreiner et al., 2020). This is also the reason for the creation 
of hybrid databases that allow creating queries in the SQL language over NoSQL databases. This approach 
was also taken by Kim et al. (2018) where they used Apache Phoenix to send SQL queries to HBase. They 
noticed problems with denormalization, secondary indexes and JOIN processes. If the data is classified in 
different databases, there is a problem that occurs while changing database because there is no unique 
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language. This can cause problems in the system, and SQL databases guarantee security with such data 
storage structures (Jimenez-Peris, Patino, Brondino, & Vianello, 2018). 

JOIN operations are missing, which is also considered by a large number of authors as a deficiency 
directly related to the absence of the SQL language (Sahatqija et al., 2018) (Telnarova, 2018) (Kim et al., 
2018). However, some databases such as MongoDB offer certain ways of linking (referencing) based on 
CRUD operations (Bansal et al., 2022). JOIN operations affect the creation of complex queries but also affect 
their performance. For this reason, some authors, as already mentioned, consider the lack of these 
operations as an advantage. 

The lack of ACID transactions often forces developers to implement their own code to meet its features, 
which can lead to the creation of a complex system (Somasekhar et al., 2021). NoSQL databases, through 
achieving better performance in CRUD operations, caused weaker ACID transaction capabilities (Zhang and 
Xu, 2018) (Kim et al., 2018). 

Security problems relate to lack of encryption, weak authentication and authorization. The 
heterogeneity of NoSQL databases is precisely the main obstacle that prevents the application of SQL 
security principles to them (Alomari and Noaman, 2019). N. Gupta and Agrawal (2018) list the following 
security issues of NoSQL databases in 2018: 

- SQL databases have integrated security systems, while NoSQL databases have them at a much 
weaker level, 

- NoSQL database clustering options provide additional challenges to security practices, 
- data in NoSQL databases are stored as text without an encryption mechanism, 
- passwords in NoSQL databases are encrypted with MD5 or PBKDF2 algorithms, which are not very 

secure, 
- weak authorization and authentication methods for defense against brute force attacks, 
- resistance to injection (eng. injection) via JSON, strings, views, etc. 
Distributing data across multiple servers is a challenge for system security. Most NoSQL databases lack 

secure client-server communication and security mechanisms. At the same time, a large amount of 
unstructured and unencrypted data affects security. Looking at the complete picture, there is room for 
development (Sahatqija et al., 2018). As the applied technologies are rapidly developing, it is possible to 
conduct special research related to the solution of the mentioned security problems and what is their status 
in the current period. 

Because of the advantages achieved, migration from SQL to NoSQL databases occured. This brings 
corresponding challenges and problems when carrying out this process. Kim et al. (2020, 2018) mention 
denormalization, JOIN operations, support of complex SQL queries, automatic indexing (Telnarova, 2018) 
and optimization of SQL queries for NoSQL as problems. 

Relational models use relational algebra rather than mapping. NoSQL database models have sacrificed 
the mathematical support that SQL databases have in order to gain freedom when writing queries. Although 
key-value databases have partially solved the problems of relational databases, they do not have a rigorous 
mathematical foundation, which results in difficulties in creating complex queries and understanding the 
connection between data. On the other hand, relational databases can use queries based on relational 
algebra that can analyze data logically (J. Wu et al., 2021). 

Lian et al. (2018) while conducting the experiment mentioned earlier (comparing the performance of 
MongoDB and MySQL) found that in addition to MongoDB having a higher speed of writing and reading 
data, it also has a higher usage of disk (hard drive) and memory (RAM). MongoDB's disk size scales 
incrementally because it uses a pre-allocation algorithm designed to support predetermined data sizes. The 
purpose of this mechanism is to prevent disk fragmentation to ensure that documents are stored in 
contiguous blocks which leads to inefficient use of storage space. The experiment also showed that the use 
of RAM memory is very similar between the mentioned databases, but it was used at a slightly higher level 
with the MongoDB database. 

The absence of standards (such as a table in SQL) and consistency that is not guaranteed represent just 
one more of the disadvantages of using NoSQL databases (Coșofreț and Ciuciu, 2018) (Somasekhar et al., 
2021). Because there is no single NoSQL language, this also affects the limited support and maintenance of 
the system when working with these databases. In addition, there is also the absence of an interface for 
creating queries in an easier and simpler way (Hassani and Ayachi Ghannouchi, 2018) (Bansal et al., 2022). 

It was stated earlier that certain authors consider the choice between multiple types of NoSQL 
databases to be an advantage, Bansal et al. (2022) believe that this is still a disadvantage and an aggravating 
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circumstance due to the confusion that this procedure can cause for users. They also add that it is not an 
easy task to determine the most adequate type of database for solving a specific problem. Chouliaras and 
Sotiriadis (2020) talk about the problem of anomaly detection in NoSQL systems and propose the RADAR 
system they developed as a solution. It is based on continuous monitoring of resource utilization (CPU, 
memory, disk utilization, etc.) with the use of various machine learning algorithms to generate behavioral 
patterns. SQL databases store normalized and prepared data, avoiding redundancy. With NoSQL, data is 
stored in collections without interconnection and normalization so that redundancy is possible (Sahatqija 
et al., 2018). 

Based on the analyzed papers, it is observed that they speak more about the advantages of these 
databases than about the limitations or challenges in their use. It is also important to note that certain 
authors consider the corresponding feature to be an advantage, while others claim that it is a limitation in 
the operation of NoSQL databases such as e.g. a large number of structure types, absence of SQL language, 
ACID transactions and JOIN operations. Also, during the period covered by the papers, certain 
characteristics of NoSQL were improved, whose presentation and comparison with the achieved results can 
be the basis for future research. 

 
Conclusion 
 

In order to present the advantages and challenges of NoSQL databases compared to SQL databases, a 
systematic literature review was conducted. In order to fulfill it, two research questions were designed that 
served as criteria for selecting papers and identifying advantages and challenges. In the analysis process 
itself, 40 papers were included that provided answers to the research questions. The answer to the first 
question crystallized 12 features according to which NoSQL databases have an advantage over SQL 
databases. The largest number of works pointed to the advantages of Big Data management, flexibility and 
adaptive scheme, then horizontal scalability, performance, defining aggregations from the application level, 
a large number of database types, constant development and mass use, etc. As a challenge, 14 
characteristics are singled out, where most papers talk about the omission of a unique or SQL language, the 
absence of JOIN operations and ACID transactions, security, standards and consistency problems, etc. It 
should be noted that certain authors observe the same characteristic differently. Some consider it an 
advantage, while others consider it a challenge, such as, for example lack of JOIN operations, SQL language, 
a large number of database types, etc. Due to the constant development of technology, future research 
can be conducted in order to look at the shortcomings from earlier periods and the current state related to 
those shortcomings or challenge. 
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