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Abstract 

Data has increasingly become a source of business intelligence and thus, a critical asset for modern 

enterprises. However, the fast rate at which data is created and modified, and the need for fast 

retrieval and processing exert pressure on traditional relational databases. These demands have led to 

the advent of NoSQL databases to handle unstructured and semi-structured data sets. This article 

examines the NoSQL databases as a solution to contemporary enterprise Big Data management 

needs. It underscores technological, operational, and performance benefits of NoSQL systems for 

large-scale, data-intensive workload demands in today’s enterprise environment. 
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I. INTRODUCTION 

The growing digitalization of modern enterprises and increasing connectivity are driving the emergence of 

radical technologies which are enabling businesses develop a competitive edge [1]. These trends are further 

driving the proliferation of NoSQL databases and their increasing applications. For example, the advent and 

spread of internet usage has resulted in novel web solution and convenient data storage [2].  These 

developments are coupled with increased data volume created from online and offline systems. Businesses 

have traditionally relied on relational database to deal with data-related issues. However, these databases 

exhibited significant drawbacks related to the management of increasing volume of data [3]. These 

limitations drove the advent of new database type, Not Only SQL (NoSQL) [3]. Noteworthy, NoSQL 

databases were not developed for the same applications as SQL-based databases. Whereas relational 

databases are designed to handle structured data and processes, NoSQL databases are designed to address 

the data storage limitations and process vast unstructured or semi structured datasets [3]. Wu et al. [4] note 

that NoSQL solutions have evolved over time before their fully integration into enterprise-level systems. 

Indeed, the emergence of cloud computing and databases coupled with the urgent need for speed, scalability 

and efficiency. The next sections of this paper analyses how NoSQL databases are designed and leveraged 

for enterprise-level applications. 

II. NOSQL DATABASE 

NoSQL databases are a sharp contrast to relational databases. Literature shows that SQL and RDMS models 

dominated the data management realm for years [2, 5]. But they are designed to manage a predefined 

schema for structured data [3, 5]. Indeed, they achieved the ACID (atomicity, consistency, isolation and 

durability) criteria deemed critical for varied enterprise applications [6]. However, these properties become 

less relevant in the context of Big Data where datasets are mostly unstructured and non-relational [6]. 

NoSQL becomes a critical alternative as it supports multiple schemas where SQL falls short. It follows 

BASE (Basically Available, Soft state, eventually consistent) criteria to ensure high availability [2].  Table 1 

summarizes the differences between NoSQL and SQL databases. The three major areas that NoSQL 
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addresses are scalability, performance and schema architecture. These elements are presented in the 

subsequent sections. 

Table 1: Comparison of SQL and NoSQL 

Feature SQL Databases (Relational) NoSQL Databases (Non-Relational) 

Examples MySQL, PostgreSQL, Oracle, 

Microsoft SQL Server 

MongoDB, Cassandra, Redis, Neo4j, DynamoDB 

Data Model Structured, tabular format with 

predefined schema 

Schema-less/flexible schema (document, key-value, 

column-family, graph) 

Scalability Vertical scaling (adding resources 

to a single server) 

Horizontal scaling (adding more servers/nodes) 

Flexibility Rigid schema (requires predefined 

tables and relationships) 

Schema-less (adaptable to changing data structures) 

Consistency Achieves ACID (Atomicity, 

Consistency, Isolation, Durability) 

properties 

Achieves BASE (Basically Available, Soft state, 

Eventually consistent) criteria for high availability 

Query 

Language 

Structured Query Language (SQL) No standard query language; uses APIs or query 

languages specific to the database (for example, 

MongoDB Query Language) 

Best Use 

Cases 

Transactional applications 

(banking, ERP, CRM) 

Big data, real-time analytics, content management, 

IoT, social networks 

Performance Optimized for complex queries 

and transactions 

Optimized for large-scale read/write operations and 

distributed data storage 

1. Scalability 

Despite the vertical scalability of relational databases, the storage, retrieval, and processing of big data is a 

major concern [6]. Sharding large datasets across grids or clusters is comlex and expensive undertaking 

given that scaling involves adding capacity of CPU, RAM or storage of the database server. Conversely, the 

horizontal scalability of NoSQL means that large datasets are manageable by adding servers to the existing 

NoSQL infrastructure [7]. Data processing and management are thus distributed across NoSQL servers. 

2. Performance 

NoSQL outperforms conventional relational databases as it depends on BASE principles which translate to 

more flexible database architecture to manage unstructured, semi-structured and structured data [7]. 

Noteworthy, BASE and ACID criteria strive to achieve availability and consistency, but the former is more 

flexible and less costly. NoSQL databases are designed to adapt to usage scenarios such that user can 

achieve scalable performance with enhanced flexibility [8]. For example, NoSQL databases are applied in 

Airbnb booking platform for data storage and management of data. The datasets include property listing, 
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user profiles and past bookings [3]. The value of NoSQL rests with the capacity to handle large amount of 

unstructured data with fast and reliable access. The NoSQL databases become more suitable for cloud usage 

where Big Data is mostly generated and processed. Indeed, relational databases with ACID qualifications 

have limited capabilities in managing unstructured and semi-structured data. As such, NoSQL databases 

become more suitable for cloud enterprise applications as they offer superior performance and scalability in 

all data types.  

3. Data Replication 

Schema architecture of NoSQL allows for data replication. The concept of data replication denotes the 

distribution of data across a system to achieve ends like backup, fault tolerance and accessibility across a 

network [9]. This process is complicated in the case of relational databases as they were designed to achieve 

vertical scaling as opposed to horizontal scaling evident in NoSQL [9]. Achieving data replication is 

particularly significant in Big Data as there is need live and real-time data recovery across widely 

distributed datasets. Given the horizontal scalability of NoSQL, it becomes easier to manage data replication 

or reduced risk of data loss. Noteworthy, NoSQL databases are mostly automated in the context of data 

replication across multiple servers and data hubs [10]. this technology minimizes the time and costs required 

to acquire storage and achieves fault-tolerance depositories. 

III. TYPES AND FEATURES OF NOSQL DATABASES 

Big Data management experts categorize databases using different criteria such as data models and their 

ability to handle different data types and their 3Vs (volume, variety and velocity). The non-relational 

database ecosystem comprises databases with varied features and characteristics [6]. The most common 

NoSQL databases are MongoDB, Couchbase, Redis, Amazon DynamoDB, Apache Cassandra, HBase, 

Neo4j and Amazon Neptune (Table 2). 

Table 2: Types of NoSQL Databases 

 

NoSQL Type Features Example of Enterprise 

Applications 

Database 

Examples 

Document 

Store 

Data is stored as documents (JSON, 

BSON, XML); schema-less; supports 

complex data structures and nesting 

Content management, e-

commerce, real-time 

analytics 

MongoDB, 

Couchbase 

Key-Value 

Store 

Simple,fast lookups by key; key-value 

pairs; highly efficient for caching and 

session management 

Caching, session storage, 

user preferences 

Redis, Amazon 

DynamoDB 

Column-

oriented Store 

Data is organized  by columns; optimized 

for large datasets; highly scalable  

Analytical applications, 

time-series data, big data 

Apache 

Cassandra, 

HBase 

Graph Store Data is represented as nodes and edges; 

for querying relationships between 

entities 

Social networks, fraud 

detection, recommendation 

engines 

Neo4j, Amazon 

Neptune 

IV. CONCLUSION 

NoSQL databases exist in large numbers, each category offering different solutions for enterprise-level 

applications. The article reveals that NoSQL comes with significant value when dealing with Big Data 
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processing, storage and querying. The common features of NoSQL are horizontal scalability, superior 

performance and flexible accessibility. These databases outperform traditional relational databases in 

handling massive datasets, whether structured, unstructured or semi-structured. It is noteworthy that given 

the NoSQL are still evolving and not mature solutions. Accordingly, administrators are expected to make 

careful considerations when selecting the NoSQL to use for enterprise applications. In all, NoSQL have 

proved valuable due to their simplistic and flexible applications. 
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