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Abstract - The aim of this paper is to study about the NOSQL Databases and their importance towards the modern
web applications. Here in this paper we will explain why NOSQL Databases are used as a back-bone for the
development of today’s web applications. Although it is very difficult to decide that which database is suitable for a
design of our application?But if we compare NOSQL Databases with the traditional relational databases like MySQL
or Oracle, there are some specific features which make NOSQL most suitable in the use of modern web applications
as a back-end database. Nowadays, we only develop the web-based applications for which the need of NOSQL is very
essential. Later, in this research paper we will also mention some characteristics which make a huge difference
between NOSQL and the traditional databases. Today’s applications need to have NOSQL Databases as a kind of
back-bone for it since it is also the solution to the Big Data problem.
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1. INTRODUCTION

NOSQL Databases is such a growing technology which has gained a lot of importance in the modern
world now. These databases are basically the non-relational databases and they do not use the relational
databases. They are opposite of the SQL Databases. The main use of NOSQL is that they are able to manage the
problem of Big Data. The Big Data problem is not only in terms of volume but also in variety and velocity also.
The NOSQL can store large amounts of the data than the relational databases. The NOSQL are open source
databases and are also distributed in nature. The web applications can make use of NOSQL Databases as it helps
them overcome many limitations of the traditional relational databases. So we can rightly say that NOSQL
Databases are known to be the back-bone of today’s modern web applications. The NOSQL Databases are
implemented as the back-end databases for the web applications. As we know, that any application cannot
function or work properly without the use of the back-end databases. Now the applications are demanding new

requirements which require the need of the NOSQL Databases for them. The web applications cannot function
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effectively without the back-end support of the NOSQL databases. The NOSQL Databases find a good place for
use in today’s modern web applications. The NOSQL Databases have simple schema, are less costly, have
horizontal scalability, are distributed in nature, can store large amounts of data and are usually open-source. The
NOSQL Databases follow the BASE properties which means Basically Available Soft-State Eventually
Consistent. This is the main property which makes them differ from the traditional relational databases or SQL.
Now we will have a look on some strong reasons which motivate us to use only NOSQL Databases for today’s

applications.

1. REASONS WHY NOSQL IS BETTER THAN SQL FOR APPLICATIONS.

The big companies like Facebook, Twitter, Amazon, Google use the NOSQL Databases to fulfill all
the enterprise requirements. The traditional databases were not able to manage particularly the unstructured
data. It could manage only the structured data forms. The traditional databases have many drawbacks which
make companies to switch towards NOSQL Databases. These traditional databases are also known as RDBMS.
The IT Professionals nowadays want to make use of such databases which meet all the needs of the big
enterprises and modern applications now. We can also say that with new data management strategies and
growing users make way towards new technologies. The number of users are increasing to about 3 billion which
are on daily basis connecting to web. Also, with new modern web applications we need to implement such a
technology which could work for 24/7. IT professionals make huge differences between NOSQL and other
databases. Now, if we have billions of users available who use web applications, then the database technology

should be such which could manage all the users in a very efficient manner.
Let us know some major differences between NOSQL and RDBMS as follows:

1. The main limitation with all the RDBMS like Oracle, MySQL and SQL Server is that they make use of
the relational tables which are related to some outcome known as the Schema. The RDBMS databases
have the fixed schema structure and this implies to the user to know it in advance. But Big Data
applications need a flexible schema structure which is quite efficient in storing the data. The Big data

applications which are available today are based on schema-free structure.

2. The RDBMS are usually vertically scalable. The costs associated with implementing and enhancing

them is very high in terms of the hardware required.

3. IT professionals need to use many CPU on single servers to increase performance. It is very difficult to
manage huge load on the servers in case of the RDBMS. The RDBMS performance is very low in

terms of data storage.

4. The RDBMS also support ACID transaction properties which is not better option nowadays as NOSQL
support only BASE properties.

The NOSQL technology is fastest growing database technology which overcome many of the

RDBMS databases. The main drive for the NOSQL technology were cloud computing, web application
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and also very big users. The NOSQL provides horizontal scalability and schema-less features. The
NOSQL databases are used by the LinkedIn company to support the increasing demand of the growing
number of users. The NOSQL databases have many types like graph databases, key-value pair, column

databases etc. Now let us study the main features of the NOSQL in detail as:
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Figure 1: NOSQL Market.

1. Nature of Data and Its Storage- Tables vs Collections: The main point that the enterprises
have to decide is that what kind of data should be stored and managed. As we know there are
many forms of data such as structured, unstructured and semi-structured. The RDBMS
databases could only manage the structured data. But the trend has changed which has led to
manage also unstructured and semi-structured data. So the big data applications nowadays
have unstructured and semi-structured data also. So we need such a technology which could
manage all the forms of the data. The NOSQL databases use schema-free structure and do not
use the join operations as well. The NOSQL databases make use of JSON- Javascript Object
Notation which is much simple than hierarchy notations. Today, our data is in 3-D forms like
that of engineering data, it could not be represented in the 2-D forms. The only way store this

data is to make use of NOSQL databases such as CouchBase DB, Mongo DB, Cassandra etc.
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These all databases are now increasing demand for the big companies like Amazon, Ebay,

Facebook etc.
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Figure 2:

2. Speed- Normalization Vs Storage Cost: The traditional RDBMS databases store data in the
relational tables. But later these tables need to broken down to reduce the redundant data
present in it. The normalization was technique which we used to carry on to reduce the
redundant data in our tables. This process was good, but it has a limitation that it affected the
performance factor. The NOSQL overcome this problem in application, It stores the data in
collections rather than tables, in which we hardly need to divide or broke the data as whole
data is represented as an single entity. So, NOSQL databases are less costly and have a very

good performance than RDBMS.

3. Horizontal Scalability Vs Vertical Scalability: This is one of the most important feature of the
NOSQL databases over the SQL databases. All the NOSQL database technologies like
HBase, Cassandra, MongoDB provide and support the feature called Horizontal Scalability.
Using, this feature in our applications we can manage the large group of users or customers
easily. If I am dealing in some company A for example and if | have to manage thousands of
customers at a time then I need to change my entire development process. The NOSQL
databases make this process easier as it increases the performance by Horizontal Scalability
as any number of nodes can be added and even removed at a time. It works in a distributed
fashion as it distributes the load to other nodes as well. The NOSQL also provides data in

real-time feature also which was not possible with SQL databases. By using the Horizontal
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Scalability feature the overall performance is increased with the help of the NOSQL

Databases.
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Figure 3:

4. NOSQL vs. SQL/ACID vs. CAP: The RDBMS are using the ACID properties from very
beginning and and they do not support all the new properties and attributes like NOSQL. It
has seen its improvements only in the ACID attributes and most of venders also rely on these
properties. The transactions must be non-dividable and and usually the changes done to it
should be permanent. NOSQL databases on the other hand work on the new concept known
as the CAP. This the new theorem fulfilled and satisfied by the NOSQL databases and it is
not possible for us to get all the three properties. These three properties are Consistency,
Availability and Partition Tolerance. We can only attain at most only two of these properties.
The BASE properties can be analyzed as the opposite of ACID as follows:

B: Basically Available
A: Available.

S: Soft State.

E: Eventually Consistent
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Figure 4:

. ROLE OF NOSQL DATABASES IN MODERN APPLICATION

There has been huge shift in our choice of the applications. There has been many reasons
behind this paradigm shift of the applications. The main reason behind it is the growing web. The
increasing demands for the information processing and content analysis are also the major points. This
is also known by the name Web 2.0. Now as more and more data is generated so, we need to have new
added interactions known as Web 3.0.

There is a shift in the demand of the Web applications due to increasing demands of the rich
data. We have to make the data available to all and all the sources must access the data properly. If we
take an example of even some sites there also they are dependent on the companies and other third
party and also on many data which is important for them. Now let us see how NOSQL plays an

important role in their tasks and also the today’s applications:

1. NOSQL Allows the Complex Structure: The SQL databases are only structured but they have so
many added features like key fields, foreign key etc and also breaks the data in to further details
also called as normalization. But the NOSQL can handle all the details efficiently without any
normalization and all the data is put into a single entity.

2. NOSQL Aligns Rest-Based architectures: The NOSQL usually supports data in the form of JSON
Documents. Thus making the coding of the information very easily. Also, the NOSQL has a

feature that it has very efficient data and information processing feature.

3. NOSQL supports Scalability: SQL supports the vertical scalability thus making it very costly as it

requires the hardware requirements etc. for it. The NOSQL databases has horizontal scalability
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which means it makes adding and removing of the nodes much easier and cost efficient. It works
in a distributed fashion and thus the load is equally distributed to the other to decrease the load and

always improve the performance.

IV. CONCLUSION

After finishing up writing this paper | want to give my conclusion that before developing any
web application, we must understand its basic requirements and its expectations. So we can say that it
is only NOSQL now which meets all the requirements now and new trends are fulfilled with its use.
We must also take into consideration all the data models drive which is a good choice for the NOSQL
databases. The modern web applications can only function efficiently with the support of NOSQL
Databases and all its modern requirements are satisfied with the use of the NOSQL Databases. In other
words, we can also mention that NOSQL are the back-bone of the today’s modern web applications. It

has some important features which make them different from the traditional RDBMS or SQL databases
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