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Abstract—The relation of memory to the genuine assumed speed of a computer is constantly going to be a bit imprecise, as so many 
other aspects manage it.  Since decades, one of the most deeply needed and trustworthy things upon functionality of computers has been 
the memory of a Computer System. However the technical descriptions and the implementation approaches may contrast, most computers 
these days have the essential hardware to practice information and safe keep it to be used in future as and when essential. Database 
Management Systems are higher-level software programs that work with lower level application programming interfaces that take care of 
these processes. To help solving distinctive types of complications, innovative kinds of DBMSs have been established i.e. Relational and 
NoSQL, etc, along with applications programs implementing them (e.g. MySQL, MongoDB, Redis, PostgreSQL, etc). In this paper we aim 
at associating both the database options for various operations namely as Create, Read, Update and Delete for small and large or similar 
datasets and then use this evaluation to resolve which database to use for any particular dataset in the both databases.  

Index Terms— SQL or NoSQL, comparison between SQL and NoSQL, comparison between SQL and MongoDB, routine comparison of 
SQL and MongoDB. 

——————————      —————————— 

1 INTRODUCTION                                                                   
ATABASE Management System is a support term that 
refers to all sorts of totally different tools i.e. computer 
programs or embedded libraries, along with distinctive 

and exclusive ways of functioning. These applications support 
in managing and dealing with multiple sets of information at 
the similar period. Since information or data can happen in 
several structures and sizes, numerous DBMS’s have been 
established, along with several database applications, mean-
while the latter half of the 21st century to help in convention 
different programming and computerization requirements. A 
DBMS is focused on database models: structures defined for 
management the data. Though, there are various explantions 
that usage different Database Management Systems. Each pe-
riod in history has seen small quantity of selections quickly 
become enormously popular and stays in use for a long time, 
along with probably the most prevalent choice over the past 
decades being the RDBMS (Relational Database Management 
Systems). It is easy to say that RDBMS is an extension of 
DBMS.Means today a RDBMS application is DBMS applica-
tion and vice versa. All modern database management sys-
tems like ORACLE, SQL, IBM DB2, MS SQL Server, Microsoft 
Access and My-SQL are created on RDBMS. Almost all full-
scale database systems are RDBMS's. In contrast to other data-
base structures, an RDBMS requires few assumptions about 
how data is related or how it will be obtained from the data-
base system. Relational databases are harder to paradigm, alt-
hough they are bettering organized and more protected. They 
monitor the ACID (atomicity, consistency, isolation and dura-
bility) standard at the data storage. In modern days a complex 
business applications use RDBMS rather than other databases. 
RDBMS is appropriate to store and operate all the structured 
data professionally but in today’s world the swiftness and 
nature of data used and created over the Internet is growing 
exponentially. As we can often see in areas as social media 
that the data used has no particular structure limit.  

 
The rest of the paper is organized as trails: 
Section IInd is A Summary of the existing database models 
Section IIIrd is Proportional analysis between SQL and Mon-
goDB Databases for different sets of data in a Database. 
Section IVth is Decision based on the achieved analysis 

2 AN ANALYSIS OF THE PREVAILING DATABASE MODEL 
In modern days, each and every database systems implement 
a dissimilar database model to logically structure the data that 
is being survived. These models are the first phase and the 
main determiner of how a database application will work and 
handle the information and data it deals with. There are com-
paratively a few different types of database models that dis-
tinctively and decisively source the way of structuring the 
data, throughout most well-known possibly being the Rela-
tional Model. Though the relational model and relational da-
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Fig. 1. DBMS Architecture 
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tabases are enormously significant and adaptable - although 
the programmer knows how to preparation them, for several, 
there have been various concerns or features that these results 
never actually manageable. Recently, a progression of special 
systems and applications called NoSQL databases departed to 
gain identification, expeditiously, over their commence of 
solving these problems and organizing some very encourag-
ing enhanced functionality [6]. 
 
2.1 Relational Model Methodology  
It is based on a system of algebra developed by E F Codd, an 
IBM scientist who first defined the relational model in 1970’s. 
The Relational databases are improved for storing transactioal 
data and the mainstream of modern corporate software appli-
cations consequently use an RDBMS as their data storage. The 
leading RDBMS vendors are Oracle, IBM and Microsoft. 
On Other way, the relational model proposals a very mathe-
matically-adapt way of organizing, keeping, and operating the 
data along with information. Relational modeling is usually 
driven by the structure of accessible data [7]. A relation is a 
more established mathematical concept and the relational 
model builds upon mathematical properties of relations. It 
develops the earlier schemes of flat model and network model 
by presenting processes of relations in a database. Relations 
carry the profits of group-keeping the data as reserved collec-
tions whereby data tables, comprising the information in a 
structured way e.g. a Employee's name and address along 
with employment details, narrates all the input by allocating 
values to properties (i.e. an Employee's ID number). Apprecia-
tion to decades of research and development, database sys-
tems that retain the relational model work immensely compe-
tently and regularly. Combined with the long experience of 
programmers and database administrators operating with 
these gears, using relational database applications has advance 
into the assortment of mission analytical applications, which 
cannot provide loss of any evidence [8]. Despite their strict 
environment of forming and managing data, a relational data-
base can become enormously adaptable and offers a lot,  
Approved with a little bit of determination. 

2.2 The Model-less (No SQl) Methodology  
NoSQL means Not Only SQL, denoting that when designing a 
software resolution or product, here are more than one storage 
appliance that could be used based on the requirements. The 
NoSQL way of organizing the data comprises of getting rid of 
the constraints forced by the relational data model, hence de-
livering the means of querying, keeping, and using infor-
mation. NoSQL data modeling is usually driven by applica-
tion precise approach patterns, i.e. the types of queries to be 
maintained. NoSQL data modeling regularly needs a greater 
accepting of data structures and algorithms than relational 
database modeling accomplishes [9]. Further the NoSQL data-
bases, through using an unstructured or structured-on-the-go 
kind of methodology, determination to eliminate the limita-
tions of severe relations, and propos many dissimilar types of 
ways to keep and work with the data for exclusive use cases 
efficiently e.g. full-text document storage. By eliminating the 
precisely structured data keeping style defined within the re-
lational model, these Database systems work by proposing a 
much more freely designed way of working, thus delivering a 
great deal of elasticity and simplicity [10]. Regardless, of the 
fact that they come up with their own problems, and several 
serious acknowledgment for the essential and crucial nature of 
information and data in a database. The term “NoSQL” ex-
presses two different models. The first proposes a data man-
agement structure that is not an SQL-compliant. The second 
more commonly recognized meaning is that the term stances 
for not only SQL, signifying environments that organize con-
ventional SQL or SQL-like query languages with alternate 
means of querying and approach [11]. 
 

 

 

 
Fig. 2. Relational Model 

 

 

 
Fig. 3. Symbolic Representation of NoSQL 

 

 

 
Fig. 3.Architecture of NoSQL Database 
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3 PROPORTIONAL INVESTIGATION BETWEEN SQL AND 
MONGODB FOR DIFFERENT DATASETS  

The project was coded in JAVA and using Wamp Server, it 
was replicated on Windows machine to be competent to use 
Apache server and MySQL database. For MongoDB database, 
NodeJS was expended to be able to use MongoDB on the 
Windows machines. The data was originally inserted physical-
ly and later large datasets were taken from free data sources 
thereby saving time in generating enormous data for investi-
gation. Later the time in seconds were recovered for each op-
eration and accordingly noticed.  
 
The specifications for the three Datasets are given as below: 
A) Small Dataset: 30 rows and 3 columns 
B) Medium Dataset: 500 rows and 15 columns 
c) Large Dataset: 2000 rows and 25 columns 

  3.1 Insertion Time Between SQL And MongoDB  
   The table below denotes the insertion time of various  

   data into the two databases. 

    3.2 Join Time Between SQL And MongoDB 
    The table below depicts the join time of various data into  

      the two databases.  
 
 

 
 
 

TABLE 1 
INSERTION TIME 

Data 
Size  

Time in MySQL 
Database (in sec) 

Time in Mon-
goDB Database 
(in sec) 

Small 0.000667045 0.000203208 
Medium 0.000611954 0.00023427 
Large 0.000611974 0.000242757 

TABLE 2 
JOIN TIME 

Data Size  Time in MySQL 
Database (in sec) 

Time in Mon-
goDb Database 
(in sec) 

Small 0.23941999  
 

0 (No Join Opera-
tion is Required)  
 

Medium 10.37390131  
 

0 (No Join Opera-
tion is Required)  
 

Large 27.24617883  
 

0 (No Join Opera-
tion is Required)  
 

 

 
Fig. 5. Architecture of MongoDB Database 

 

 

 
Fig. 4. Symbolic Representation of MongoDB Database 

 

 
Fig. 6. Chart depicting insertion time 
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3.3 Retrieval Time Between SQL And MongoDB  
The table below represents the retrieval time of several data 
into the two databases.  

 

4.CONSEQUENCES ESTABLISHED ON THE 
ACCOMPLISHED EVALUATION 
Our conclusion is based on the comparative consequences be-
tween insertion times, join time and retrieval time of the given 
queries for the MySQL Database and MongoDB Database.Based 
on the above evaluation the following conclusions can be drawn:  
Based on the above evaluation, the following decisions can be 
determined:  
1. For small datasets, MySQL database implemented better in 
retrieval time.  
2. For large datasets, there was slight difference between MySQL 
and MongoDB databases.  
3. Insertion time was forever better for MongoDB database.  
4. For relational data where the data could be organized in row 
and column design, MySQL accomplished better.  
5. As the data developed non-relational or there were important 
gaps in the records, MongoDB accomplished better.  
6. For complex queries concerning multiple joins, MongoDB 
accomplished considerably better than MySQL due to its data 
structure permitting it to familiarize any type of data in data-
base. 
If it is necessary to utilize medium data without complex que-
ries and normal day to day implementation, then MySQL is a 
enhanced but if the data is non-relational and may involve 
complex queries and joins if used in SQL (Structured Query 
Language), then MongoDB gives improved performance for 
fundamental CRUD (Create, Read, Update, Delete) operations. 
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Fig 7. Chart depicting joins time 

 
 

 
Fig 7. Chart depicting retrieval time 
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