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Abstract— With emerging demand for internet scale 

application, there is a need for a database management system 

which can scale well as the demand grows. Traditional 

database management systems which are relational in nature 

cannot meet the demand for scalability and reliability of data, 

even though these are well suited for managing transactions. 

NoSQL databases provide the functionality that most 

traditional databased do not.  For use cases like keeping huge 

volume of data in key value pairs for short duration of time or 

keeping un-structured data of huge volume, which could not be 

easily dealt with using relational databases and the structured 

query language (SQL), NoSQL databases are used. this paper 

introduces with various NoSQL databases and explains their 

purpose and functionality which will help readers to decide 

which NoSQL data base is suitable for a particular use case.  
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I. INTRODUCTION 

A database management system (DBMS) is a software to 

create and manage the databases in a systematic way. It acts 

as an interface between data storage and end users or 

application programs using it, and provide a consistent view 

of data. The DBMS hold responsibility to manage three 

important components:  the data, the database engine and 

the database schema.  Data is the content to be stored. 

Database engine is the software that allows data to be 

accessed, locked and modified and database schema defines 

the logical structure of a database. These three foundational 

elements help provide concurrency, security, data 

integrity and uniform administration procedures. The DBMS 

is useful for providing a centralized view of data that can be 

accessed by multiple users, from multiple locations, in a 

controlled manner. 

A.  Relational Database Management System (RDBMS):  

Relational database, also known as sql database is a set of 

formally described tables which maintain the data in a 

structured manner and the relationships in data. Structured 

query language (SQL) is used to create and manipulate the 

schema of the database as well as processing of data for the 

end users / applications consuming the data. E.F. Codd [1] 

proposed to organize the data in tables in the form of rows 

and columns rather than storing in hierarchical or 

navigational structures. Each table is defining the entity with 

columns specifying the attributes. Tables are also used to 

store relationships between entities. A unique instance of 

entity is described by each row in a table. Primary key, 

which is unique across records in the database defines the 

identity of particular instance. Relationships are maintained 

using foreign keys that link to the primary key of another 

table.  Fig. 1 provides simplistic representation of RDBMS / 

SQL database. Relational databases enable users to easily 

categorize and store data that can later be queried and 

filtered to extract specific information for reporting 

purposes. Relational databases are also easy to extend and 

aren't reliant on physical organization. Entities and attributes 

can be added without all existing applications being 

modified. 

 

 

Fig 1. Simplistic representation of SQL tables and their 

relationships. 

B.  NoSQL Databases:  

NoSQL databases and management systems are, by design, 

schema less. They are not based on single model (e.g. 

Entities and relationships in tabular form in relational 

databases) and each database can adopt a different schema 

depending on the target functionality. No definite schema 

eliminates the need for standard SQL and hence known as 

NoSQL databases.  

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018

ISSN NO: 0975-6876

http://cikitusi.com/154

https://whatis.techtarget.com/definition/engine
https://searchsqlserver.techtarget.com/definition/schema
https://searchoracle.techtarget.com/definition/concurrent-processing
https://searchdatacenter.techtarget.com/definition/integrity
https://searchdatacenter.techtarget.com/definition/integrity


  

  

 

 
Fig 2.  NoSQL Query and corresponding SQL Query 

NoSQL databases can store data in the form of key value 

pairs, column based structure as an xml or json document or 

in the form of graph. Fig 2 gives a simple NoSQL method of 

querying data corresponding to a SQL query.  

C.  CAP Theorem:   

To build a DBMS that can work well with internet scale 

applications, one has to choose a distributed database that 

can be scaled horizontally across different nodes. CAP 

theorem [2] provides the basis for choice of guarantees 

attribute in a distributed data store. CAP theorem, also 

known as brewer’s theorem states that it is impossible for a 

distributed data store to simultaneously provide more than  

two out consistency (C), availability (A), and partition 

tolerance (P).  

 Consistency: Every read receives the most recent 

write or an error 

 Availability: Every request receives a response that 

is not an error 

 Partition Tolerance: The system continues to 

operate despite an arbitrary number of messages 

being dropped (or delayed) by the network between 

nodes 

 
Fig 3: CAP Theorem for distributed databases 

 

No distributed system is safe from network failures; 

thus network partitioning generally has to be tolerated. So 

CAP theorem implies that in the presence of partition 

tolerance one has to choose between consistency and 

availability. In case, when consistency is chosen over 

availability, if particular information cannot be guaranteed 

to be up to date due to network partitioning, the system will 

return an error or a time-out. On the other hand, if 

availability is chosen over consistency, query is guaranteed  

to return the result, even if it is not up to date due to network 

partitioning.  

This paper is formatted as follows. Section 2 discusses 

details about different categories of NoSQL databases. 

Section 3 gives the comparison of different categories of 

NoSQL databases and finally it provides the conclusion. 

II. 2. CATEGORIES OF NOSQL DATABASES:  

NoSQL databases [3] can be categorized into following 

major categories: 

 Key – Value pair based databases 

 Column Based Databases  

 Document Based Databases 

 Graph based Databases 

A. 2.1 Key- Value Pair NoSQL databases:  

Key-Value pair database is the most simplistic way of 

NoSQL databases. This is very similar to a dictionary, 

where loop-up happens by matching keys and the 

corresponding value is returned. Value can be a single value 

or a complex data set.  

B. 2.2 Column based NoSQL databases: 

Column based NoSQL data bases are extension of simple 

key value pair databases where each record is a set of 

columns and number of columns can vary in every record. 

Unlike relational databases there is no set schema for 

records. This is basically similar to a 2 dimensional array 

where each key has one or more key value pairs attached to 

it.  

C. 2.3 Document based NoSQL databases:  

Document based databases work in similar fashion to 

columnar databases, however they allow much deeper 

nesting to be achieved. Document can be saved in a flat file 

or structured as json or xml format which makes it easy to 

apply standard json / xml parsing tools to extract the data 

from a document.  

D. 2.4 Graph based NoSQL databases: 

Graph based database models represent data in a completely 

different way compared to other 3 models. They use tree 

like structures with nodes and edges to connect them with a 

relation. Mostly used in social media platforms, because 

certain operations perform better with these due to their 

nature of linking and grouping related pieces of information.  

III. 3.  COMPARISON OF NOSQL DATABASES:  

Below table provides the comparison of various categories 

of NoSQL databases. We have chosen performance, 

scalability, maintainability effort and applicable use cases 

for each type of database for our comparison. Table 1. 

provides the comparison results.  
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TABLE 1: Comparison of NoSQL databases. 
 Key Value data store  Column databases Document 

databases 

Graph based databases 

Performance Highly performant Highly performant Performant Highly performant 

Scalability Highly Scalable Highly Scalable Scalable Scalable 

Maintainability 

effort 

Flexible and Easy to 

maintain 

Not very flexible Flexible with medium 

effort to maintain. 

Flexible with medium 

effort to maintain. 

Applicable Use cases  Caching 

 Queueing 

 Implementing pub-

sub 

 Keeping live 

information  

 Keeping un-

structured volatile 

data 

 Real time updates. 

 

 Keep nested 

information 

 Javascript friendly 

using json / xml. 

 Handling complex 

relational 

information. 

 Handling 

classifications and 

modelling. 

Available Products  Redis,  

 Riak,  

 Memcache DB 

 Cassendra,  

 HBase,  

 CouchBase, 

CouchDB,  

MongoDB,  

 Azure Document DB 

 OrientDB,  

 Neo4J 

 

IV. CONCLUSION:  

 NoSQL databases are best suited for internet-scale 

application which demand near-real time performance and 

scalability. Simple models like Key Value pair are easy to 

use for simple data values whereas column based and 

document based databases can store more complex data sets. 

Further, document based databases are highly efficient at 

storing nested relations ships whereas graph based databases 

are more efficient in storing un-structured relations. Choice 

of which database to choose is highly dependent on the 

application and applicable use-case. Choice of available 

NoSQL DBMS product for a particular use case is also 

effected by the guaranteed attribute (availability vs 

consistency) as per CAP theorem.   
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