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BLOCK -1

Introduction of Database



BLOCK 1: INTRODUCTION OF
DATABASE

Block Introduction

In this block, we will learn about basic concepts of databases and
database management systems. It provides an overview of the above topic
with the help of various examples.

You will also get a basic idea of what is data, database, and its
architecture. Various models have been discussed here in this block in a very
brief and interesting way. The main topics that have been covered in this
block are basic concepts, architecture, models, and database design.

This block aims to enable the reader to understand the basic concepts
of this topic. The writer has tried his best to detail the concepts; apart from
this, the sub-topics have even been discussed by him in detail. On the other
hand, he has even discussed the database design in detail with sufficient
examples.

The objective of this block includes detailing the student's about the
various above mentioned topics in very detail with the help of sufficient and
suitable examples.

Block Objective

After learning this block, you will be able to understand:

o Purpose of database

o Why database is important over file systems

o Database models

o The rows and columns within a table and their use
o The architecture of the database

o The database design process

o Anomalies within the database
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Unit 1. Basic Concepts
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1.0 LEARNING OBJECTIVES

After learning this unit, you will be able to understand:

e Database concepts - Data and Information, Database systems and Database
e Management Systems and How DBMS is advantageous as compared to the
traditional file systems.

1.1 INTRODUCTION

A database is a collection of related data that is saved to make it accessible to a large
number of people for various purposes. The content of a database is created by
merging information from multiple sources so that all users have access to data and
redundancy of data is minimized or eliminated. Data management entails both the
creation of a structure for data storage and the administration of data.

1.2 BASIC CONCEPTS

In this topic, we are going to learn about the basic concepts of what is data, how data is

organized, and what are database systems.

How can these companies handle massive amounts of data, store it all, and then swiftly
retrieve the information that decision-makers require? The solution is that databases
are used. Virtually all current business systems rely on databases; consequently, every
information systems expert must have a thorough grasp of how these structures are
generated and how to utilize them properly. Even if your professional path does not
lead you down the exciting route of database design and development, databases will
be a critical component of the systems you work with. In any case, it's highly probable
that you'll be making judgments based on data-driven knowledge. As a result,

understanding the distinction between data and information is critical.



1.2.1 Data

Data are raw and unprocessed facts. The term "raw" denotes that the

information has not been processed to disclose its meaning.

Information is the result of processing raw data to reveal its meaning. For example, if we
write our daily expenses, we are collecting the raw facts and at the end of the day, if we
process it and get the total expenses, we are generating the information out of the data

collected.

Data constitute the building blocks of information, if the data is accurate the information
generated will be correct and so the decisions taken on the basis of that information will
be accurate, thus, accurate, relevant, and timely information is the key to good decision
making and good decision making is the key to organizational success in a competitive

global environment.

Data are the fundamental components of information. Data processing results in the
creation of information. The purpose of information is to reveal the meaning of data. The

key to making excellent decisions is having accurate, relevant, and timely information.

In a global world, good decision-making is essential for organizational survival and
accurate data is required for timely and meaningful information. Such data must be
generated correctly and saved in a format that is simple to use and understand. The

data environment, like any other basic resource, must be carefully controlled.
1.2.2 Database

Accurate data is needed for timely and meaningful information. Such data must be
stored correctly and kept in an accessible and processable way. The data environment,
like any other essential resource, must be properly managed. So, there is a need for a

proper storage and processing mechanism of data which is called a database.

Efficient data management typically requires the use of a computer database. A
database is a shared and integrated computer structure that stores end-user data, that

Is, raw facts collected by the end-user and metadata, or data about data, through which



the end-user data are integrated and managed. The metadata describes the data
gualities as well as the set of relationships that connect the data in the database.

Types of databases
Classification on the basis of number of users

The number of users in a database affects whether it is single-user or multiuser. Only
one user can access a single-user database at a time. To put it another way, if user A is
using the database, user B will have to wait till user A is finished. A desktop database is
a single-user database that operates on a personal computer. A multiuser database, on
the other hand, may accommodate several users at the same time. A workgroup
database is a multiuser database that serves a small number of users (typically fewer
than 50) or a specific department within an organisation. An enterprise database is one
that is utilised by the entire organisation and supports a large number of users (greater
than 50) across multiple departments.

Classification on the basis of location

The database could potentially be classified based on its location. A centralized
database, for example, is one that supports data from a single location. A distributed

database is a database that supports data that is distributed over multiple places.
Classification on the basis of usage

However, the most common method of categorizing databases nowadays is based on
how they will be used and the time sensitivity of the data gathered from them.
Transactions like product or service sales, payments, and supply purchases, for
example, indicate important day-to-day operations. Such transactions must be correctly
and promptly recorded. An operational database is a database that is primarily used to
support a company's day-to-day operations (sometimes referred to as a transactional or
production database). A data warehouse, on the other hand, is primarily concerned with
storing data that is utilised to create information needed to make tactical or strategic

decisions.



The databases now a day are created to cater to different types of data like
1) Structure data

2) Semi structured data

3) Unstructured data

The structured data is like the related tables stored in the database, semi structured
includes the data which is stored as an xml or json formats in sqgl or no sqgl platforms.
The unstructured data is like images and videos which are generating enormous data in

recent days.

Check your Progress -1

1) Data refers to

a) raw facts b) processed facts c¢) only numbers d) files
2) Information refers to

a) processed data b) only numbers c) raw facts d) files

3) Database consists of

a) user data and metadata b) user data only

1.2.3. Database Systems

A database system is a logical data repository that stores logically connected data. A
database system is a set of components that define and control data collection, storage,
administration, and usage in a database environment. The word database system refers
to a set of components that define and control how data is collected, stored, managed,

and used in a database environment.

Due to the issues with file systems, a database system is a far better option. The
database system, unlike the file system, which has many independent and unconnected
files, is made up of logically related data kept in a single logical data repository. (The
"logical" name refers to the fact that the data repository's contents may be physically
distributed among numerous data storage facilities and/or locations, despite the fact that

it appears to the end user to be a single unit.) The database marks a significant change



in the way end-user data is stored, accessed, and managed because the database's

data repository is a single logical entity.
Check your Progress -2
1) Database systems consists of

a) logically connected data b) data which is not connected

2) Procedures in database systems are
a) rules and instructions b) processing of files

3) DBA refers to
a) database administrator b) database activation

1.3 DATABASE MANAGEMENT SYSTEM

1.3.1 Introduction

Data management is a discipline concerned with the correct creation, storage, and
retrieval of information. A database management system (DBMS) is a set of programs
that manages the database's structure and restricts access to the data it stores. A
database is similar to a well-organized electronic file cabinet in which strong software,
known as a database management system, assists in the administration of the cabinet's

contents.

Functions of DBMS
A database management system (DBMS) performs numerous critical operations that
ensure the database's data's integrity and consistency. The majorities of these functions

are invisible to end users and can only be accomplished

with the help of a database management system.

. Data dictionary Management



In a data dictionary, the DBMS holds definitions of data elements and their relationships
(metadata). As a result, the DBMS is used by all programmes that access the
database's data. The DBMS looks for the relevant data component structures and
relationships in the data dictionary, saving you the trouble of having to code such
complex relationships in each programme. Furthermore, any changes to a database
structure are automatically stored in the data dictionary, saving you the trouble of having
to update all of the programmes that use the modified structure.

. Data Storage Management

Management of data storage: The database management system (DBMS) develops
and manages the complex structures required for data storage, saving you the time and
effort of specifying and programming physical data properties.

A modern database management system (DBMS) stores not just data, but also related
data entry forms or screen definitions, report definitions, data validation criteria,
procedural code, and structures to handle video and picture formats, among other

things. Database performance tuning also necessitates data storage management.

. Data Transformation

The database management system (DBMS) changes data so that it conforms to the
appropriate data structures. You don't have to worry about distinguishing between
logical and physical data formats because the DBMS does it for you. That is, the DBMS

formats the physically retrieved data to meet the logical requirements of the user.

. Security

The database management system (DBMS) creates a security mechanism that ensures
user safety and data privacy.

Which users can access the database, which data items each user can access, and
which data activities (read, add, delete, or edit) each user can execute, are all
determined by security rules. In multiuser database systems, this is very significant.
Database Administration and Security delves deeper into data security and privacy

concerns. All database users can log in to the DBMS using a username and password



or a biometric authentication method like a fingerprint scan. This information is used by
the DBMS to provide access privileges to database components like queries and

reports.

e Multi user access control
To ensure data integrity and consistency, the DBMS employs sophisticated algorithms
to ensure that several users can access the database at the same time without

jeopardizing the database's integrity.

e Backup and recovery Management
To maintain data safety and integrity, the DBMS supports backup and data recovery.
Current DBMS systems have tools that enable the DBA to perform normal and custom
backup and restoration procedures. Recovery management is concerned with the
restoration of a database following a failure, such as a faulty disc sector or a power

outage. This feature is necessary for maintaining the database's integrity.

e Managing data integrity
Integrity rules are promoted and enforced by the DBMS, reducing data redundancy and
increasing data consistency. Data integrity is enforced using the data relationships

stored in the data dictionary.

Manual File Systems:

Traditionally, manual paper-and-pencil systems were frequently used in such systems.
The papers in these systems were arranged in chronological order to make the data
available for intended use. Typically, this was performed via a filing system consisting of
file folders and filing cabinets. As long as a data collection was small and a company's
business users had limited reporting options. The manual system accomplished its
purpose as a data warehouse well. However, as businesses grew more complex,
keeping track of data in a manual file system became more challenging which gave rise
to Database Management Systems.

Problems in traditional file systems

° Complexity of Managing files

10



° Lack of security

° Lack of data sharing
° Data Redundancy and Inconsistency
° Data isolation

To overcome the problems of traditional file systems the DBMS came into existence
which was effective to store, manipulate and retrieve the data in the required format in
less amount of time.

1.3.2 Purpose and Advantages of DBMS

Database Management System, or DBMS, refers to the understanding of storing and
retrieving users’ data with maximum efficiency while maintaining appropriate security.
End users can create, read, update, and remove data in a database with the help of a
database management system (DBMS). The database management system (DBMS)
essentially creates a connection between the database and end users or application

programmes, ensuring that data is organised and accessible at all times.

There are several advantages of DBMS over Traditional File System

1. Data Redundancy and Inconsistency - During file processing, different files with
different formats are generated. The same information being stored in different files
leads to inconsistency. The information in two files may be different if not properly
updated which causes inconsistency.

2.Security: The DBMS comes with inbuilt security features and has authentication
methods which are not possible in traditional file systems.

3. Data Sharing : The database management system (DBMS) aids in the creation of an
environment in which end users have better access to more and better-managed data.
End users can respond fast to changes in their environment with this kind of access.
4.Data Integration: Access to well-managed data allows for a more clear view of the
organization's operations and a clearer understanding of the big picture. It's a lot easier
to understand how activities in one part of the organisation affect the rest of the

company.
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5. Decision Making: Better-managed data and increased data access allow for the
generation of higher-quality data, which may then be used to make better decisions.
The quality of the underlying data determines the quality of the information generated.
Thus increasing the end user productivity

6. Transaction Management and Concurrency Control: Transactions are set of
operations - sqgl statements which are either entirely executed or entirely aborted. The
database can be shared between multiple users and in multi-user environment the
serializability or sequence of Transactions are crucial factors.

7. Backup and Recovery: DBMS has facilities of having complete backup of the data

and it can be easily recovered in case of system failure.

Disadvantages of DBMS

Increase in Cost
Database systems necessitate advanced technology and software as well as highly
trained staff. The cost of maintaining the hardware, software, and staff needed to run

and manage a database system can be significant.

More complexity

Database systems interact with a wide range of technologies and have a major
influence on a company's resources and environment. To guarantee that the changes
brought on by the implementation of a database system assist the organisation achieve
its goals, they must be appropriately managed

Frequent updations

You must keep your database system updated in order to enhance its efficiency.

As a result, you must keep all components up to date and apply the latest patches and
security measures. Personnel training expenses are often high due to the fast

advancement of database technology.

12



Check your Progress -3

1) Data redundancy refers to

a) data duplication b) data integration

2) Database management systems __ redundancy
a) decreases b) increases

3) Data redundancy leads to

a) data inconsistency b) data consistency

1.4 LET US SUM UP

This unit gives unique learning concepts of Data, Database and Database management

systems and it helps to understand how DBMS is useful for increasing user productivity.

1.5 ANSWERS FOR CHECK YOUR PROGRESS

Check your progress 1
Answers: (1-a), (2-a), (3-a)

Check your progress 2
Answers: (1-a), (2-a), (3-a)

Check your progress 3
Answers: (1-a), (2-a), (3-a)

1.6 ASSIGNMENT

1. Explain DBMS and its features.
2. Describe Database system environment.
3. Explain functions of DBMS

4. Explain advantages and disadvantages of DBMS

13



1.7 ACTIVITIES

1. Write a note on various applications of DBMS.

2. How implementation of DBMS improves productivity

1.8 CASE STUDY

1. Explain the benefits of studying DBMS.
2. Compare various Database Management systems.

1.9 FURTHER READING

1. Database Management Systems - Rajesh Narang -PHI Learning Pvt Ltd.

2. Database System Concepts by Silberschatz, Korth -Tata McGraw-Hill Publication.
3. An Introduction to Database Systems - Bipin Desai- Galgotia Publication.

4. Database Management System by Raghu Ramkrishnan- Tata McGraw-Hill

Publication.

14



2

Unit 2: Architecture of DBMS

Unit Structure

2.0 Learning Objectives
2.1  Architecture of DBMS
2.1.1 Architecture
2.1.2 Various components of DBMS
2.2 Answer for Check Your Progress
2.3  Assignment
2.4  Activities
2.5 Case Study
2.6  Further Readings
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2.0 LEARNING OBJECTIVES

After learning this unit, you will be able to understand:
. Database concepts

. Architecture of database

2.1 ARCHITECTURE OF DBMS

2.1.1 Architecture

A DBMS's design primarily relates to its architecture. This might be hierarchical,
centralized, or decentralized. The DBMS architecture is discovered to be single-tier or
multi-tier.

With N-tier architecture, the DBMS is separated into a comprehensive system that is
linked to independent N modules that may be adjusted, modified or replaced
individually.

Single Layer Architecture

In a single entity in a single layer DBMS system, if the user makes a change, it will
immediately affect the database management system. As a result, it will not have any
useful tools for end consumers to employ. The database's creators or designers can
easily manage a simple single-tier architecture.

Two Layer Architecture

In 2-tier DBMS architecture, the application layer, and the database layer, the
application

will pass through the DBMS to gain direct access. When using a two-tier architecture,
programmers will simply access the database management system through its
application layer.

Three Layer Architecture

In the case of 3-tier DBMS architecture, the differences between various tier layouts are
distinct.

The Presentation layer, the middle layer - the application layer, and the database layer

are the three tiers of three-tier architecture

16



The three-tier architecture is the most commonly utilized architecture in the
development of DBMS.

e Database Tier - In this layer, the database, as well as its query processing languages,
is available.

e Application -Middle Tier - In this layer, the database is accessible through application
servers, which are having programs or functions to interact with the database tier.
End-users do not know the details of the database tier.

e Presentation Tier - In this layer, the user utilizes the database without being aware of
the presence of the database beyond this layer. With the help of applications, a variety
of data views are displayed. The presentation tier communicates with the database only
through the middle tier.

Check your progress -1

1) _ is simplest of all architectures

a) single tier b) middle tier c) presentation tier d) none of these

2) is accessible through application servers

a) middle tier b) single tier c) presentation tier d) none of these

3) layer communicates to database through middle tier

a) presentation tier b) single tier c¢) both aand b d) none

Wiew-3 External
Lewel

| Conceptual Schema ‘

— Conceptual
4 Lewel
Internal Schema — Internal
Lewel
Database

Figure describing the Architecture of DBMS
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The DBMS architecture outlines how different users perceive the data in the database.
By hiding the intricacies of its internal management processes, this design provides
data to users at various levels of abstraction. The total database description can be
defined at three levels in this architecture:

Levels: internal, conceptual, and external as a result, it's sometimes referred to as a

Three-level architecture.

External Level: This is the highest level of abstraction and is also known as view level
because it deals with the user's perspective of the database. The external level
describes a database part to a specific group of users or to a single user. Every view
provided to the user is tailored to their specific needs. It's possible that various
consumers will see the same data through distinct interfaces. By hiding specific data
from certain users, it also provides a robust and adaptable security tool. The data
described at this level is hardware and programme agnostic. As the data is
represented, an entity relationship diagram is typically utilized to depict the external

view.

Conceptual Level: This level of abstraction, also known as logical view, deals with the

logical structure of the entire database. The view explains the structure and type of data
contained in the database, as well as the relationships that exist between the data. It's a
broad overview of the database, taking into account the DBMS software that will be

utilised.

Internal Level: Also known as physical level, this level describes data at the lowest
level of abstraction and deals with the physical representation of the database on the
computer. It specifies how data is arranged and stored on a physical storage device.
Various aspects are addressed at this level in order to ensure optimal runtime

performance and storage space usage.

Check your progress-2

1) is available in Database tier.
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a) Query processing b) database designing c) formatting d) all the above
2) ___is highest level of abstraction

a) external level b)internal level c) database level d) none of these
3) __ isalso known as logical view

a) conceptual level b) external level c) database level d) none of these
4) _ isalso known as physical level

a) physical level b) conceptual level c¢) database level d) all the above

2.1.2 Various components of DBMS

The database management system is composed of five major components namely
hardware, software, people, procedures, and data. The implementation of a DBMS
gives a foundation for enforcing rules and standards. As long as DBMS is built to make
use of the available power, it is feasible to tackle considerably more sophisticated
applications of data resources.

Hardware: Hardware includes all physical equipment in a system, such as computers,
storage devices, printers, network devices like switches, routers, fiber optics and other
components.

Software: DBMS is the most well-known software, the database system requires three
types of software to function properly: operating system, DBMS software, and
application programs.

- Operating system software is responsible for managing all hardware components and
allowing all other applications to execute on computers like Microsoft Windows, Linux,
Mac OS.

- Database management software is used to manage databases within a database
system like Microsoft SQL Server, Oracle, MySQL.

- Application programs are used to access and alter data in the database systems, as
well as to administer the data access and data manipulations.

People: On the basis of the job functions, various roles are assigned to the people to

carry out smooth functioning of the database. System administrator looks after the

19



database general operations Database administrator (DBA) looks after the performance
and tuning of the database operations. Database designers are the architects of the
database; they design and develop the database objects and the structures where the
data is actually stored. Programmers and the end-users are the persons who either use
the database for application development and the end-users are going to actually enter
the data during the daily operations.

Procedures: Procedures are the instructions and rules that control the database
system's design and operation. They are an important part of the system that is
sometimes overlooked. Procedures are vital in a business because they enforce the
business rules.

Data: Data refers to the database's collection of facts. Because data is the raw material
from which information is formed, determining what data should be added into the
database and how that data should be arranged is done by the people according to the
procedures defined.

Check your progress — 3

1) __  includes physical components of database

a) hardware b)data c) procedures d) none

2) ___ looks after the performance and tuning of the database
a) database administrator b) end user c) procedures d) none
3) __ refers to the collection of facts

a) data b) procedures c) users d) all the above

4)  are responsible for application development

a) programmers b) designers c) procedures d) none

5)  areinstructions and rules that control the database

a) procedures b) data c) database design d) all of these

2.2 ANSWER FOR CHECK YOUR PROGRESS

Check your progress 1
Answers: (1-a), (2-a), (3-a) ( 4-a)
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Check your progress 2
Answers: (1-a), (2-a), (3-a)

Check your progress 3
Answers: (1-a), (2-a), (3-a) (4-a), (5-a)

2.3 ASSIGNMENT

Explain various components of the database and its features.

2.4 ACTIVITIES

Write a note on architecture of DBMS.

2.5 CASE STUDY

Compare and contrast different components of DBMS.

2.6 FURTHER READING

1. Database Management Systems - Rajesh Narang -PHI Learning Pvt Ltd.

2. Database System Concepts by Silberschatz, Korth -Tata McGraw-Hill Publication.

3. An Introduction to Database Systems - Bipin Desai- Galgotia Publication.

4. Database Management System by Raghu Ramkrishnan- Tata McGraw-Hill

Publication.
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Unit 3: Data Models

Unit Structure

3.0 Learning Objectives
3.1 Data Models

3.1.1 Introduction

3.1.2 Data Modeling and mapping
3.2 Let Us Sum Up
3.3 Answer For Check Your Progress
3.4 Assignment
3.5 Further Readings
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3.0 LEARNING OBJECTIVES

After learning this unit, you will be able to understand:
e Database Models

e Data modelling and mapping

3.1 DATA MODELS

3.1.1 Introduction

Data modelling is the initial step in the database design process, and it acts as a link
between real-world objects and the computer's database. The first stage in developing
a database is data modelling, which is the process of creating a specific data model for
a given area. A data model is a graphical representation of more sophisticated real-
world data structures that are relatively basic. A model is a simplified representation of

a more complex real-world object or event. The fundamental purpose of a model is to
assist you in understanding the complexities of the real-world environment.

The ability to model data is also an important aspect of the design process. It is critical
to adequately document the design that is generated. To ease communication between
the database designer, the end user, and the developer, design documentation is
required. The most popular approach of documenting database designs is data
modelling, which will be discussed later in this work. The implementation of a consistent
data-modeling approach guarantees that the data model performs its function of easing
communication between the designer, user, and developer. When it comes to
maintaining or upgrading a database as business requirements change, the data model
is a significant resource. End-user data designs are rarely documented, and they are
never accompanied by a consistent data-modeling approach.

Properly build a database that assures data consistency, enforces integrity, and
provides a reliable and versatile foundation for delivering fast, accurate information to
consumers.

When database designers are deciding which entities, characteristics, and relationships
to employ to develop a data model, they may begin by learning about the many types of

data that exist in an organisation, how the data is utilised, and in what time periods the
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data is used. However, such data and information do not provide the essential
understanding of the entire firm on their own. The collection of data becomes useful
from the standpoint of a database only when it follows correctly specified business
rules.

Business rules, in a way, are mislabeled: they apply to any organisation, large or little,
that keeps and utilises data to produce knowledge, whether it's a business, a
government unit,

Business rules, which are formed from a thorough description of an organization's
processes, aid in the creation and enforcement of actions inside that context. Business
rules must be written down and modified when the operating environment of the
company changes.

Entities, properties, relationships, and constraints are all defined by properly stated

business rules.

3.1.2 Data Modelling and Mapping

The use of the database structure to store and manage end-user data is the subject of
database design. The first stage in developing a database is data modelling, which is
the act of creating a specific data model for a given issue area. (A problem domain is a
well-defined area inside a real-world environment with well-defined scope and bounds
that must be addressed in a methodical manner.) A data model is a graphical
representation of more sophisticated real-world data structures that is relatively basic. A
model is a simplified representation of a more complex real-world object or event. The
fundamental purpose of a model is to assist you in comprehending the intricacies of the
real-world environment.

A data model is a representation of data structures and their properties, relations,
constraints, transformations, and other components in a database environment for the
goal of supporting a certain problem area.

Data modelling is a continuous, iterative process. You begin by having a basic
understanding of the problem domain, and as your understanding grows, so does the
level of information in the data model. When done correctly, the final data model

functions as a "blueprint” that contains all of the instructions for creating a database that

24



meets all end-user needs. This blueprint is narrative and pictorial in character, which
means it includes written descriptions in plain, unambiguous language as well as clear,
useful graphics displaying the primary data elements.

To construct a good data model, database designers have traditionally depended on
their intuition. Unfortunately, sound judgment is often in the eye of the beholder, and it is
often acquired through a process of trial and error. If each student in this class is asked
to develop a data model for a online shop, for example, it's extremely probable that
each of them will come up with a completely different model. Interaction between the
designer, the applications programmer, and the end-user can be made easier by data
models.

Data abstraction or highlighting only the most important characteristics while hiding

the storage and data organization details from the user, is one of the fundamental goals
of database systems. A model is an abstraction that focuses on the application's
fundamental features while ignoring the non-essential aspects.A database model gives
you the tools you need to abstract data.

Various data models allow us to visualize the relationship between entities and their

properties. The data models are described as under

Importance of Data Models

Data are the most fundamental informational components used bya framework.
Applications are made to help with data management and information transformation.
However, data are shown in various ways and by many persons.

Another perspective on data comes from applications programmers, who are more
focused on data location, formatting, and particular reporting requirements. In essence,
applications programmers convert relevant interfaces, reports, and query screens from
a range of sources into organisational policies and processes.

It is irrelevant whether a manager's and/or end user's perceptions of the data differ from
an applications programmer's when a sound database blueprint is provided. On the
other hand, issues are likely to arise in the absence of a solid database blueprint. You

cannot extract the necessary data from the data model since it is an abstraction. You

25



are as unlikely to build a good database without first developing a suitable data model,
just as you are unlikely to build a decent house without a plan.

Hierarchical Data Model

The hierarchical model was created to manage large volumes of data for complicated
manufacturing projects. A top-down tree represents its core logical structure. There are
levels, or segments, in the hierarchical structure. A segment is the equivalent of a
record type in a file system. A higher layer is regarded as the parent of the part right
underneath it, known as the child, within the hierarchy. A collection of one-to-many

(1: M) relationships between parent and child segments is depicted in the hierarchical
model. (Each parent can have multiple children, but each child only has one parent.)

Advantages:

1. It encourages the sharing of information.

2. The parent-child relation encourages conceptual clarity.

3. The database management system (DBMS) provides and enforces database
security.

4. Data integrity is enhanced by the parent-child relationship.

5. It works well with one-to-many relationships.

Disadvantages:
1. Complicated implementation necessitates a thorough understanding of physical data
storage features.
2. Structure modifications require changes in all application programmes.
3. There are drawbacks in terms of implementation (no multiparent or
M:N relationships).

4. The DBMS lacks a data definition or data manipulation language.
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Department Department

| course-1 ‘ | course-2 | | course-2 | ‘ course-4 ‘

Hierarchical Model

Network Data Model

The network model was developed to express complicated data relationships than the
hierarchical model, increase database performance, and establish a database standard.
The user understands the network database as a collection of entries with 1:M
associations in the network model. The network model, unlike the hierarchical
approach, allows a record to have multiple parents.

Advantages:

1. The conceptual simplicity is almost similar to hierarchical models.

2. It supports new relationships, including M: N and multiparent relationships.

3. Access to data is more flexible than in hierarchical and file system architectures.

4. The relationship between the Data Owner and the Member improves data integrity.

5. A database management system (DBMS), supports data definition language

(DDL) and data manipulation language (DML).

Disadvantages:
1. The complexity of the system reduces its efficiency
2. Navigation, application development, and management of network models are difficult.

3. Modifications in the structure require changes in all application programs.

Salesman Customer

Product Invoice Payment

Invoice_line
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Check your progress -1

1) The __ model was created to manage large volumes of data for complicated
manufacturing projects

a) hierarchical b) network c) both a and b d) none

2) ___model supports multiparent relationship

a) network  b) hierarchial ¢) bothaandb c¢) none

3) __ allow us to visualize the relationship between entities and their

Properties

a) data models b) files c) entities d) all the above

Entity-Relationship Data Model

It's a graphical representation of a database's structure that uses entities and their
relationships. The ER Model was a close match to the relational data model. The
foll