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Annotation. Database models are the foundational structures that define how
data is stored, organized, and manipulated within a database system. Different
database models, such as the hierarchical, network, relational, and NoSQL models,
serve distinct purposes and are applied across various industries based on the nature
of the data and specific system requirements. The hierarchical model is useful in
applications with a strict parent-child relationship, while the relational model, with
its tables and relationships, is the most widely used in business and enterprise
systems. The network model offers more flexibility than the hierarchical model by
allowing complex relationships, and the NoSQL model supports large-scale,
unstructured, or semi-structured data, making it essential for big data and real-time
applications. This article explores the practical applications of these database
models, examining their strengths, limitations, and how they contribute to efficient
data management in sectors such as finance, healthcare, e-commerce, and social
media.
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Annomauusn. Mooeru 6a3 OauHbIX SGIAIOMCA  OCHOBONOLALAIOWUMU
CMPYKmMYpamu, Komopule Onpeoesiom, KaKk OaHHble XPAHAMCS, OpP2aHu3yiomcs u
obpabamwieaiomcs 6 cucmeme 6az oanuvlix. Paznuunvie modenu 6a3z OanHvix, maxue
KaK uepapxuueckas, cemegasi, peisyuonnas u NoSQL, criyscam pasiudnvim yeasim u
NPUMEHAIOMCA 6 PA3IUHYHbIX OMPACIAX 6 3A6UCUMOCMU Onl Xapakmepa OaHHbIX U
KOHKDEMHBIX CUCNIEMHbBIX mpe606aHuzZ. Hepapxuuecmﬂ MoOenb nonesHa 8

NPUTOAHCEHUSAX CO CIMPOUMU POOUMENbCKO-00YEPHUMU OMHOWEHUIMU, 8 MO 8PeMs.
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KaK pensyuoHHas MOOelb ¢ ee mabiuyamu U OMHOWEHUAMU Hauboee WUpOoKo
ucnonv3yemcss 8 OusHec- u KopnopamusHvlx cucmemax. Cemesas Mmoodenb
obecneuugaem OONLULYIO 2UOKOCMb, YeM uepapxuieckas mooeab, O0ONYCKasl
cnodicHvie omuouweHus, a moodeib NoSQOL nooodepoicueaem KpynnomacuimaodHbvle,
HeCmpyKmypuposaHnuvle Uiy NoLyCmpyKmypuposauuvie OaHHble, 4mo oeidem ee
HeoOX00UMOU 01 OONbUWUX OAHHBIX U NPUTIONCEHUL PeaibHO20 8pemMenu. B smoii
cmamve paccmampusaromcs NpaKmudecKue npuUMeHeHus 2mux mooenel 6a3 OaHHbLX,
UX CUTIbHBLE CIOPOHbL, 02PAHUYEHUSL U MO, KAK OHU CNOCOOCMBYIOm 3(heKmueHomy
VIPABNeHUulo OAHHbIMU 6 MAKUX CeKmopax, Kax @QuHaucsl, 30pasooxpaHenue,
IEKMPOHHASL KOMMEPYUsL U COYUATIbHbLE CeMLL.

Knwuesvie cnosa. Kinouesvie cnosa: Moodenu 6a3z oaumnwix, Pensyuonnas
mooenw, Uepapxuueckas moodenn, Cemesas mooenv, NoSQL, Ynpaesnenue oannvimu,
bonvuue oanmvie, Opeanusayus oanuwix, Macwmabupyemocms, [Ipunoscenue,

CmpykmypuposanHvie OanHble.

In today's data-driven world, efficient data storage, management, and retrieval
are critical for businesses, organizations, and even individuals. Database models
provide the framework for organizing and managing data. These models define how
data is structured, how relationships between different data elements are represented,
and how data is accessed or manipulated. Over time, various database models have
emerged, each designed to address specific types of data, use cases, and technological
advancements. This article explores the most widely used database models—
hierarchical, network, relational, and NoSQL—and discusses their applications across
industries such as healthcare, e-commerce, finance, and social media.

A database model is an abstract representation of how data is structured and
how the relationships between data elements are managed. It provides the blueprint
for organizing data, ensuring that it is stored in an efficient, accessible, and secure
manner. Database models are essential for managing both small and large-scale data
systems, and they evolve to meet the demands of changing technology and business
requirements. The choice of database model influences the performance, scalability,
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and flexibility of the database system, as well as the ease with which data can be
manipulated and accessed.

The hierarchical model organizes data in a tree-like structure where each
record has a single parent and can have multiple child records. This model is often
compared to a family tree, where one entity (the parent) can have several related
entities (the children). Hierarchical databases were widely used in early mainframe
systems and are still useful in applications where data has a clear hierarchical
structure, such as file systems, organizational charts, and inventory management
systems.

In the early days of computing, hierarchical databases were used by industries
that needed structured, parent-child data relationships. They were especially useful in
banking applications and enterprise resource planning (ERP) systems where data
entities are clearly defined and follow a strict hierarchy. However, the rigid nature of
the model can be limiting when complex relationships are required.

Examples: IBM's Information Management System (IMS) is a well-known
hierarchical database.

The network model is an extension of the hierarchical model and allows for
more complex relationships between data entities. It allows each record to have
multiple parent and child records, creating a graph-like structure where data entities
are connected in many-to-many relationships. The network model is more flexible
than the hierarchical model, making it suitable for applications that require more
intricate data relationships.

The network model is commonly used in large-scale systems that need to
handle complex relationships. For example, in telecommunications or transportation
industries, the model can represent relationships between different systems, such as
customers, products, services, and geographic locations.

Examples. The Integrated Data Store (IDS) by Cullinet and the Conference
on Data Systems Languages (CODASYL) database standards are examples of
network databases.
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The relational model, developed by Edgar F. Codd in the 1970s, represents
data in tables (or relations), where each table consists of rows (records) and columns
(attributes). Data can be retrieved and manipulated using Structured Query Language
(SQL), making relational databases highly flexible and efficient for managing
structured data. The relational model is the most widely used database model today
due to its simplicity, scalability, and ease of use.

Relational databases are widely used in business applications where data is
structured in tables and requires complex queries. Examples include customer
relationship management (CRM) systems, inventory management systems, financial
applications, and enterprise resource planning (ERP) systems. These systems rely on
the relational model to store transactional data, customer information, and business
operations.

Examples: Popular relational database management systems (RDBMS)
include MySQL, PostgreSQL, Oracle, and Microsoft SQL Server.

NoSQL (Not Only SQL) databases are designed for handling unstructured or
semi-structured data. Unlike relational databases, which store data in tables with
predefined schemas, NoSQL databases allow for flexible data storage. They are
highly scalable and designed for distributed computing environments. NoSQL
databases support a variety of data models, including key-value stores, document-
based databases, column-family stores, and graph databases.

NoSQL databases are particularly useful in applications involving large
volumes of unstructured data, real-time data processing, and horizontal scalability.
They are commonly used in big data applications, web-scale applications, social
media platforms, and content management systems. For example, they are popular in
10T applications, where devices generate continuous streams of data.

Examples: Some well-known NoSQL databases include MongoDB
(document-based), Cassandra (column-family store), Redis (key-value store), and
Neo4j (graph database).

Applications of Database Models in Various Industries.
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The healthcare industry relies on various database models for managing
patient records, medical histories, prescriptions, and billing information. Relational
databases are often used for Electronic Health Records (EHR), as they provide
structured data storage and allow for complex queries and reporting. NoSQL
databases may also be used for managing large sets of unstructured data from medical
Imaging or sensor devices.

A hospital might use a relational database to store patient demographics and
treatment history, while a NoSQL database could store real-time data from wearable
health devices.

In e-commerce, databases are essential for managing product catalogs,
customer orders, inventories, and payment information.

Relational databases are widely used for managing structured data, such as
product prices and customer data. However, NoSQL databases can be used for
handling product reviews, customer interactions, and other unstructured data
generated by users.

An online retailer like Amazon may use a relational database for transaction
processing and a NoSQL database to store product recommendations based on user
preferences.

Financial institutions rely on databases to manage transactions, customer
accounts, and risk analysis.

Relational databases are widely used for transaction processing due to their
ability to handle large volumes of structured data with high consistency. In recent
years, NoSQL databases have been gaining traction in handling real-time data streams
for stock market analysis and financial forecasting.

A bank may use a relational database for transaction records, but employ a
NoSQL database to track real-time stock market data for predictive modeling.

Social media platforms rely on databases to store user profiles, posts,
interactions, and multimedia content.

These platforms often use a combination of relational databases (for structured
data like user accounts) and NoSQL databases (for unstructured data such as
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comments, likes, and media files). NoSQL databases like MongoDB and Cassandra
are ideal for handling the massive scale and dynamic nature of social media data.

Facebook uses a combination of relational and NoSQL databases to store user
data, interactions, photos, and videos across its platform.

Challenges and Considerations in Choosing a Database Model.

Choosing the right database model depends on several factors, including the
nature of the data, the scale of the application, and the required level of performance.
Some of the challenges and considerations include:

While relational databases can scale vertically, NoSQL databases are designed
for horizontal scaling, which is essential for handling large-scale applications.

Relational databases work best for structured data with a defined schema.
NoSQL databases are better suited for unstructured or semi-structured data, making
them ideal for big data applications.

Relational databases prioritize consistency, ensuring that data is always
accurate and up to date. NoSQL databases, on the other hand, may favor availability
and partition tolerance, making them suitable for applications requiring high
availability and fault tolerance.

Relational databases are easier to maintain for smaller applications with
structured data, but NoSQL databases may require more complex management as the
data grows.

Database models play a crucial role in organizing and managing data
efficiently across different industries. From traditional relational models to the more
flexible NoSQL models, each database system has its strengths and is designed to
address specific needs.

As data continues to grow in volume, complexity, and velocity, selecting the
right database model will remain critical to ensuring efficient data management and
decision-making.

With the continued rise of big data, real-time applications, and cloud

computing, the role of NoSQL databases will only increase, but relational databases
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will continue to be a staple for structured data management in industries that require
rigorous consistency and complex querying capabilities.
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