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STRUCTURE OF PROGRAM

Title of the Program : BACHELOR OF COMPUTER APPLICATION
Program Type : UNDERGRADUATE

Program Credits : 120

Program Duration : 3 YEARS

Eligibility Criteria : 12th PASS

PROGRAMME OBJECTIVE

® To produce employable IT workforce, that will have sound knowledge of IT and business
fundamentals that can be applied to develop and customize solutions for Small and
Medium Enterprises (SME)

® To develop skilled manpower in the various areas of information technology like: Data
base management, Software Development, Computer-Languages, Software engineering,
Web based applications etc.

® To Work professionally with positive attitude as an individual or in multidisciplinary
teams and communicate effectively."

PROGRAMME OUTCOME

® Develop competence in basic technical subjects in computer applications like
Programming Languages, Data Structures, Databases, Operating Systems, Software
Engineering.

Identify, analyze, formulate and develop computer applications.
Map real life scenarios to various theoretical optimal solutions.

Provide simplest automated solutions to various legacy systems.

Use modern computing tools and techniques with confidence.

PROGRAMME SPECIFIC OUTCOME
Upon completion of program in Bachelor of Computer application, students will be able:

® Able to implement computer skill in the areas related to multimedia and website design,
Data base, Hardware and networking.

® Able to demonstrate basic knowledge in the areas such as, Software Engineering, Data
communication and Networking, Data base management, Web Technology and
Operating Systems for building IT applications.

® Students will able to understand, analyze and develop computer programs in the areas
related to algorithm, system software, web design and networking for efficient design of
computer based system.

® Apply standard software engineering practices and strategies in software project
development using open source programming environment to deliver a quality of
product for business success.

® Student will able to know various issues, latest trends in technology development and
thereby innovate new ideas and solutions to existing problems.



STRUCTURE OF COURSE

Course Title 8 OFFICE AUTOMATION AND INTERNET
Course Type : Skill Enhancement Course

Course Code R SEVCCSAIT

Course Credits g 4

Semester R III 14 Sem

COURSE LEARNING OUTCOMES:
® Ability to learn proper documentation

Analyze the storage System and its functionality
Apply the feature of MS office in document preparation

Implement presentation skills.

Implement the internet feature in their learning.



COURSE CONTENT

FUNDAMENTALS OF COMPUTER

Block 1 SYSTEMS oL-78
Unit 1 Introduction to the Computer System 03
Unit 2 Computer Generations and Classification 11
Unit 3 Functional Components & Architecture 19
Unit 4 Input Devices and Output Devices 27
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Block II PROGRAMMING CONCEPTS AND 81 - 162
OFFICE APPLICATIONS
Unit 5 Computer Memory and Storage 83
Unit 6 Software and Computer Languages 101
Unit 7 MS-Word — Basics to Advanced 119
Unit 8 MS-Excel — Basics to Advanced 141
Block I | 1x o RNET TECHNOLOGIES 165 - 276
Unit 9 MS-PowerPoint — Basics to Advanced 167

Unit 10 MS-Access — Basics to Advanced 191
Unit 11 MS-Publisher Basics to Advance 215
Unit 12 Internet & Networking Basics 235
Unit 13 Web Browsing & Email Communication 257

Block1y | MODERN ICT TOOLS AND WE S

Unit 14 Modern Gadgets, Apps & Security 281

Unit 15 Cloud Computing & Online Collaboration 301
Digital Financial Services & E- 323

Unit 16 Governance

Unit 17 Web Fundamentals & HTML Basics 343







Block I | Fundamentals of Computer ol-78
Systems
Unit 1 Introduction to the Computer System 03
Unit 2 Computer Generations and Classification 21
Unit 3 Functional Components & Architecture 39
Unit 4 Input Devices and Output Devices 55

This block provides a comprehensive foundation in the basic concepts and structure of computer
systems. It begins with an introduction to computers, explaining their meaning, characteristics,
and significance in modern information environments. The evolution of computers through
different generations is examined, highlighting technological advancements and classification
based on size, purpose, and processing capabilities. The block further explores the functional
components and architecture of a computer system, including the Central Processing Unit (CPU),
memory, and storage, and explains how these components interact to process data efficiently.
Finally, it discusses various input and output devices that enable communication between users
and machines. Together, these units offer essential knowledge of how computer systems operate,
forming a strong conceptual base for understanding information processing and digital
technologies in library and information science contexts system administration, and advanced
operating system concepts.






UNIT -1

INTRODUCTION TO
COMPUTER SYSTEM

UNIT STRUCTURE

1.1. Introduction

1.2 Objective

1.3 What is a Computer? Definition and Core Concepts
1.4 History and Evolution of Computers

1.5 Characteristics of Computers

1.6 Strengths and Weaknesses of Computer Systems
1.7 Summary

1.8 Glossary

1.9 Answer to check your progress

1.10 Suggested readings - OER

1.11 Reference

1.12 Exercise

1.1. INTRODUCTION

In the modern era, the computer has evolved from a luxury used by
scientists to a ubiquitous necessity that drives almost every aspect of
human life. At its core, a computer is not merely a sophisticated
calculator; it is a programmable electronic device designed to accept
raw data, process it according to specific instructions, and produce
meaningful information. This transformation of data into information
is known as the Information Processing Cycle (IPOS), which forms the
fundamental logic of all computing systems.

The journey of the computer is a testament to human innovation. It
began with mechanical devices like the Abacus and Charles Babbage’s
Analytical Engine, moved through the massive, heat-generating
vacuum tubes of the first generation, and rapidly miniaturized with
the invention of the transistor and the integrated circuit. Today, we
live in the age of microprocessors and Artificial Intelligence, where
computing power that once filled a room now fits comfortably in our
pockets.

However, understanding computers requires more than just knowing
their history. It involves recognizing their distinct characteristics—

AUTOMATION AND INTERNET

NOTES

| 3



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

blazing speed, absolute accuracy, and tireless diligence—while also
NOTES acknowledging their limitations. Computers possess zero innate
intelligence; they are bound by the "Garbage In, Garbage Out"
principle and lack human creativity and emotion. This unit explores
these fundamental concepts, providing a comprehensive foundation
for understanding how these powerful machines function, how they
have evolved, and how they compare to the human minds that
created them.

1.2. OBJECTIVE

After completing this unit, you will be able to :

e Define what a computer is and explain the Information
Processing Cycle (Input, Process, Output, Storage).

e Trace the historical evolution of computers through the five
generations, identifying the key technology behind each era.

e Describe the fundamental characteristics of computers, such as
speed, accuracy, diligence, and versatility.

e Analyze the strengths and weaknesses of computer systems,
including the concept of "Zero IQ" and emotional limitations.

e Compare and contrast the capabilities of a Computer versus a
Calculator and a Human Being.

1.3. WHAT IS A COMPUTER? DEFINITION AND CORE
CONCEPTS

1.3.1. Definition

A computer is an electronic device capable of performing complex
calculations and tasks by accepting input, processing it according to
a set of instructions (software), and producing output.

At its most fundamental level, a computer manipulates data
(information) in binary form—sequences of zeros and ones. While
early computers were purely calculation machines, modern
computers are general-purpose devices used for communication, data
management, entertainment, scientific research, and automation.

Key Takeaway: A computer is not just hardware; it is a system where
hardware and software interact to transform raw data into useful
information.

1.3.2. The Information Processing Cycle

All computers, regardless of their size or power, follow the same basic
workflow known as the Information Processing Cycle (IPOS):

1. Imnput : The computer receives data from the outside world.

» Examples : Typing on a keyboard, clicking a mouse,
speaking into a microphone, or scanning a barcode.
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INTRODUCTION TO COMPUTER SYSTEM

2. Processing : The computer works on the data using instructions.
This involves calculating, sorting, classifying, or decision-making. NOTES
The Central Processing Unit (CPU) is the "brain" responsible for
this.

3. Output : The processed results are presented to the user.

» Examples : Displaying text on a screen, printing a document,
or playing sound through speakers.

4. Storage : Data and programs are saved for future use. This can
be temporary (RAM) or permanent (Hard Drive/SSD).

1.3.3. Core Concepts and Components

To understand how a computer works, it is essential to distinguish
between Hardware and Software.

A. Hardware

Hardware refers to the physical, tangible parts of the computer
that you can touch.

® Central Processing Unit (CPU): The primary component that
executes instructions. It performs arithmetic and logic
operations.

® Memory (RAM - Random Access Memory): Volatile storage
that holds data currently in use by the CPU. It is fast but
loses its contents when power is turned off.

® Storage (HDD/SSD) : Non-volatile storage used to keep data
permanently (files, operating system, applications).

» HDD (Hard Disk Drive): Traditional spinning magnetic
platters.

» SSD (Solid State Drive): Faster, flash-based storage with
no moving parts.

® Motherboard: The main circuit board that connects all
components (CPU, memory, storage, graphics card) allowing
them to communicate.

® Input/Output (I/O) Devices: Peripherals that bridge the gap
between the user and the computer (Monitors, Keyboards,
Printers).

B. Software

Software refers to the intangible set of instructions and code that
tells the hardware what to do.

® System Software: The base layer of software that manages
hardware resources. The most critical type is the Operating
System (OS) (e.g., Windows, macOS, Linux, Android), which
provides the interface for users to interact with the hardware.
® Application Software: Programs designed for specific user

tasks (e.g., Microsoft Word for typing, Chrome for web
browsing, and Photoshop for image editing).
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® Firmware: Low-level software embedded directly into
NOTES hardware (like the BIOS) to control specific device functions.

1.3.4. Types of Computers

Computers come in various forms, tailored to different needs :

Type Description Examples
Personal Designed for individual | Desktops, Laptops.
Computers (PCs) | use.

Mobile Devices Portable computing | Smartphones,
devices with touch | Tablets.
interfaces.
Workstations High-performance Video editing rigs,

computers for technical | CAD machines.
or scientific applications.

Servers Computers that provide | Web  servers, File
services to other | servers.
computers over a
network.

Mainframes Large, powerful | Banking transaction

computers used by large | systems.
organizations for bulk
data processing.

Supercomputers | The fastest computers, | Weather forecasting,

used for complex | molecular modeling.
simulations.
Embedded Specialized computers | Cars, microwaves,
Systems integrated into other | smart watches.
devices.

Table 1.1: Types of Computers
1.3.5. How Computers Represent Data (Binary)

Computers do not understand English or decimal numbers naturally.
They function using electrical signals that have two states: On and
Off.

® Bit (Binary Digit) : The smallest unit of data, represented as a O
(Off) or 1 (On).

® Byte : A group of 8 bits. One byte can represent a single character
(like the letter 'A').

Everything you see on a computer screen—colors, videos, text—
is ultimately stored and processed as vast strings of these
binary numbers.

1.3.6. Networking and the Internet

Modern computing is defined by connectivity. Computers rarely
operate in isolation.
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® Network : Two or more computers connected to share
resources (like a printer) or data. NOTES

® The Internet : A global "network of networks" that connects
billions of devices worldwide.

® Cloud Computing : The delivery of computing services
(servers, storage, databases, networking, software) over the
Internet ("the cloud"). This allows users to access data from
anywhere rather than relying solely on a local hard drive.

1.3.7. The Future of Computing

The concept of the computer continues to evolve. Emerging
technologies are reshaping the definition:

® Artificial Intelligence (AI) : Computers that can simulate
human intelligence processes like learning and problem-
solving.

® Quantum Computing : A new paradigm using the principles
of quantum mechanics to solve problems too complex for
classical computers.

® IoT (Internet of Things) : The expansion of computing
capability into everyday objects, from lightbulbs to
thermostats

1.4. HISTORY AND EVOLUTION OF COMPUTERS

The evolution of the computer is a journey from massive, room-sized
machines used for basic arithmetic to the pocket-sized devices that
connect the entire world today. This history is generally divided into
mechanical beginnings and the five generations of electronic

computing.
Evolution of Computers
0
’—n\ ° ’—s\ ’—n\ ,Oh\
’ N & \ ’ . ’ \
e e e
Early First Transistor Microprocessor Modern
Mechanical Electronic Revolution Era Computing
Devices COMPUtCV‘S Senadler, faster, Powerful, AT, quantum

maore efficient occessivle computing, future

Abacus, analytical Vacuum tubes,
computers

eraing larae and slow

Fig. 1.1 : Evolution of Computers
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NOTES

1.4.1. Early Beginnings: The Mechanical Era

Before electricity, humans needed tools to count and track stars,
seasons, and trade.

The Abacus (c. 2500 BCE) : Often considered the first
"computer,” this hand-operated device used beads on rods to
perform arithmetic.

The Antikythera Mechanism (c. 100 BCE) : An ancient Greek
analog computer used to predict astronomical positions.

Napier’s bones & The Pascaline (1600s) : Inventors like John
Napier and Blaise Pascal created devices using gears and wheels
to automate addition and multiplication.

The Fathers of Computing

Charles Babbage (1830s) : Known as the "Father of the
Computer," Babbage designed the Analytical Engine. It was a
mechanical machine that featured input (punch cards), memory,
a processor (mill), and output—the blueprint for modern
computers.

Ada Lovelace : A mathematician who worked with Babbage. she
is recognized as the first computer programmer because she
wrote the first algorithm intended to be processed by a machine.

1.4.2. The Birth of Electronic Computing (1930s-1940s)

World War II accelerated computer development as nations needed
machines to crack codes and calculate missile trajectories.

The Turing Machine (1936) : Alan Turing proposed a theoretical
machine that could compute anything computable. This concept
forms the logic of all modern computers.

Colossus (1943) : Built by the British to crack Nazi codes
(Enigma).

ENIAC (1946) : The Electronic Numerical Integrator and
Computer. Weighing 30 tons and filling a large room, it was the
first general-purpose electronic digital computer.

1.4.3. The Five Generations of Computers

The most common way to classify computer history is by the
technology used to process data. Each generation resulted in
computers becoming smaller, cheaper, faster, and more reliable.

1.4.3.1. First Generation: Vacuum Tubes (1940-1956)

Core Technology: Vacuum Tubes.

Characteristics : These computers were massive, expensive, and
generated tremendous heat. They relied on machine language
(binary) to perform operations.

Input/Output : Punch cards and paper tape.
Examples : ENIAC, UNIVAC I (the first commercial computer).

Drawback : Tubes blew out frequently, causing constant
maintenance issues.
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1.4.3.2. Second Generation: Transistors (1956-1963) NOTES

® Core Technology: Transistors.

® The Shift : Transistors replaced vacuum tubes. They were far
superior—smaller, faster, cheaper, and more energy-efficient.

® Language : Move from machine language to assembly language
(using codes like "ADD" instead of Os and 1s). High-level languages
like COBOL and FORTRAN were developed.

® Impact : Computers became accessible to large industries, not
just governments.

1.4.3.3. Third Generation: Integrated Circuits (1964-1971)

® Core Technology : Integrated Circuits (ICs).

® The Shift : Engineers figured out how to fit huge numbers of
transistors onto a single silicon chip (semiconductor).

® Characteristics : Drastic reduction in size and cost. Speed
increased significantly.

® Interface : Keyboards and monitors replaced punch cards.
Operating Systems allowed the machine to run multiple
applications at once.

® Impact : This era gave birth to the "minicomputer.”

1.4.3.4. Fourth Generation: Microprocessors (1971-Present)

® Core Technology: The Microprocessor (CPU).

® The Shift : Thousands (and eventually billions) of integrated
circuits were built onto a single silicon chip. The Intel 4004 chip
(1971) located all the components of the computer (CPU, memory,
controls) on a tiny chip.

® The PC Revolution : Because computers became small enough to
fit on a desk, the Personal Computer (PC) was born. Companies
like Apple (1976) and IBM (1981) brought computers into homes.

® Networking : This generation saw the birth of the Internet and the
World Wide Web in the 1990s.

® GUI : Introduction of the Graphical User Interface (windows,

icons, mouse) made computers user-friendly.

1.4.3.5. Fifth Generation: Artificial Intelligence (Present-
Future)

® Core Technology : AI, Parallel Processing, and Quantum
Computing.

® Goal : To create devices that respond to natural language input
and are capable of learning and self-organization.

® Characteristics :
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» Voice Recognition: Siri, Alexa, Google Assistant.

NOTES » Machine Learning: Computers that "learn" from data without

being explicitly programmed for every rule.

» Nanotechnology: Manipulating matter at the molecular level to
create even smaller chips.

1.4.4. The Modern Era and Beyond

The evolution has not stopped. We are currently transitioning from

the "Personal Computing" era to the "Ubiquitous Computing" era,

where computing power is embedded in everything (Internet of

Things).

® Moore's Law : A famous observation by Gordon Moore (co-founder
of Intel) stating that the number of transistors on a microchip
doubles about every two years, though the cost of computers is
halved. This trend drove the explosion of tech for 50 years, though
it is now slowing as we reach the physical limits of silicon.

® Cloud Computing : We moved from storing data on floppy disks
to hard drives, and now to "The Cloud," decoupling storage from
the physical device.

1.5. CHARACTERISTICS OF COMPUTERS

Computers have revolutionized human existence not just because
they can calculate, but because of the way they calculate. A computer
is defined by a specific set of capabilities that distinguish it from
human intelligence and manual labor. These characteristics—
primarily speed, accuracy, and diligence—allow computers to process
massive amounts of data efficiently.

1.5.1. Speed

The most immediate characteristic of a computer is its incredible
speed. Computers operate electronically, meaning data travels at
speeds approaching the speed of light within the circuits.

® Processing Capability : A computer can process millions (and
even trillions) of instructions per second. A calculation that would
take a human mathematician years to solve manually can be
solved by a computer in a fraction of a second.

® Measurement : Computer speed is typically measured in:

» Hertz (Hz): The clock speed of the CPU (e.g., 3.0 GHz means 3
billion cycles per second).

> MIPS: Million Instructions Per Second.

» FLOPS: Floating Point Operations Per Second (used for
supercomputers).

® Analogy : If a human were to walk to a destination, a computer
would be like a supersonic jet flying to the same spot.
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1.5.2. Accuracy

In addition to being fast, computers are incredibly precise. NOTES

® Consistency : Computers do not make mistakes on their own. If a
computer is given the correct input and the correct set of
instructions (program), the output will be 100% accurate every
single time.

® GIGO Principle (Garbage In, Garbage Out) : Errors in computing
are almost always caused by human error—either bad data entry
(input) or bad programming (logic). If you feed the computer
incorrect data ('"Garbage In"), it will process it perfectly but
produce an incorrect result ("Garbage Out").

® Precision : Computers can handle calculations with extremely
small or large numbers (e.g., 10 decimal places) without rounding
errors that humans might make.

1.5.3. Diligence

Unlike human beings, computers are free from tiredness, lack of
concentration, and fatigue.

® Endurance : A computer can work for hours, days, or weeks
without taking a break. It does not need sleep, coffee, or
motivation.

® DMonotony Tolerance : Humans get bored performing the same
task repeatedly, which leads to a drop in focus and accuracy. A
computer can perform the same task (e.g., printing 10,000
paychecks) a million times with the exact same speed and
accuracy as the first time.

1.5.4. Versatility

Computers are capable of performing completely different types of
work. They are not designed for just one specific function.

® Multitasking : At one moment, a computer can be used to solve a
complex scientific problem; the next moment, it can play a video
game, play music, or print a document.

® Adaptability : The hardware remains the same, but by changing
the software, the computer turns into a different tool. With design
software, it is a canvas; with accounting software, it is a ledger;
with a browser, it is a communication device.

1.5.5. Storage (Memory)

Computers have the ability to store vast amounts of data and retrieve

it almost instantly.

® Primary Memory (RAM) : Used for temporary storage of data that
is currently being processed. It is incredibly fast.

® Secondary Storage (Hard Drives/SSDs) : Used for permanent
storage. A modern computer can store libraries worth of
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information—videos, images, millions of documents—in a very
NOTES small physical space.

® Recall : Unlike human memory, which can fade or become
distorted over time, computer storage is exact. If you save a file
today, it will be exactly the same when you open it 10 years from
now (assuming the hardware is intact).

1.5.6. Automation
Automation is the ability to perform a given task automatically.

® Program Execution : Once a program is in the computer's
memory and the user gives the command to start, the program
executes the instructions without human intervention.

e Example : You can schedule a computer backup for 2:00 AM. You
do not need to be awake to press "start"; the computer handles the
process, error checking, and completion report automatically.

1.5.7. Reliability
Modern electronic components are robust and have low failure rates.

® Durability : Unlike mechanical machines (which have gears that
grind and wear down), modern computers are largely solid-state
(using microchips). This makes them very reliable for long-term
use.

® Self-Diagnostics : Modern computers can often detect their own
errors or hardware failures and alert the user.

1.5.8. Limitations of a Computer

To fully understand the characteristics of a computer, one must also
recognize what it cannot do.

® No IQ (Zero Intelligence) : A computer has no natural
intelligence. It cannot think, judge, or make decisions outside of
what it has been programmed to do. It is purely a slave to the
instructions given to it.

® No Feelings or Emotions : Computers have no emotional
intelligence. They do not understand "good" or "bad" in a moral
sense; they only understand "True" or "False" in a logic sense.
They do not get tired, but they also do not get inspired.

® Dependency : A computer is entirely dependent on human input
and electricity to function

Check Your Progress 1.1

1. Multiple Choice Question : Which component is considered
the "brain" of the computer where actual processing takes
place? A) Hard Disk Drive B) Central Processing Unit (CPU) C)
Monitor D) Keyboard

2. True or False : A computer has the ability to correct wrong
input data automatically using its own common sense.
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3. Short Answer : Briefly explain the "GIGO" principle.

4. Short Answer : What was the primary technology used in First NOTES
Generation computers?

1.6. STRENGTHS AND WEAKNESSES OF COMPUTER
SYSTEMS

While computers are arguably the most influential invention of the
20th century, they are not perfect. They are tools designed with
specific capabilities and specific limitations. Understanding this
balance is key to using them effectively.

1.6.1. Strengths of Computer Systems

The strengths of a computer system lie in its ability to handle data far
more efficiently than humans or mechanical tools.
A. High Speed & Efficiency

Computers are electronically driven, meaning they process data at
the speed of electricity.

® Calculation : A computer can calculate the payroll for 10,000
employees in minutes—a task that would take a team of
accountants weeks to do manually.

® Search and Retrieval : Searching for a specific file among
millions of documents takes milliseconds.

B. Accuracy & Reliability
Computers follow logic gates (True/False). They do not "guess."

® Precision : In fields like engineering or space exploration,
computers calculate trajectories to the tiniest decimal point.

® Predictability : If a computer program works once, it will work
exactly the same way the next 10,000 times. It does not have
"bad days."

C. Massive Storage Capacity

Before computers, information was stored in physical filing
cabinets, which took up entire rooms.

® Density : A single hard drive the size of a paperback book can
store the equivalent of a massive university library.

® Preservation : Digital data does not degrade physically over
time like paper (though backups are necessary to prevent
hardware failure).

D. Automation & Diligence
Computers excel at the boring, repetitive tasks that humans hate.

® Repetition: A robot arm controlled by a computer in a car

factory can weld the exact same spot on 500 cars a day
without getting tired or bored.
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® 24/7 Operation : Servers and automated systems can run
NOTES continuously without sleep, ensuring services (like banking or
websites) are available at all times.
E. Connectivity & Communication
Computers have dissolved physical distances.
® Global Access : Through the internet, computers allow
instant communication (video calls, email) across the globe.
® Resource Sharing : Networked computers allow many people
to share expensive hardware (like printers) or software.
1.6.2. Weaknesses of Computer Systems

Despite their power, computers have significant limitations. They are
"dumb" machines that require human guidance and maintenance.

A. Lack of Intelligence (Zero IQ)
A computer cannot "think" in the human sense.

® No Common Sense : A computer will follow instructions even
if they lead to disaster. For example, if you command a
computer to delete all files on a hard drive, it will do so
immediately without asking, "Are you sure this is a good
idea?" (unless programmed to ask).
® Dependency : It cannot make decisions based on intuition,
wisdom, or moral judgment. It only follows algorithms.
B. Inability to Feel (No Emotion)
Computers lack emotional intelligence.
® Creativity: While Al can mimic art, computers cannot
genuinely feel inspiration or creativity. They effectively "remix"
existing data rather than creating from the soul.
® Empathy: A computer doctor can diagnose a disease based on
data, but it cannot offer comfort or understand the patient's
fear.
C. Security Risks & Vulnerability
The more we rely on computers, the more vulnerable we become.
® Cybercrime: Computers are prone to viruses, malware, and
hacking. A single breach can expose the personal data (credit
cards, addresses) of millions of people.
® Privacy Loss: In the digital age, tracking user behavior is
easy, leading to concerns about surveillance and loss of
privacy.
D. Health Issues
Prolonged use of computers has physical side effects on humans.

® Physical Strain : Issues like Carpal Tunnel Syndrome, eye
strain (Computer Vision Syndrome), and back pain are
common among computer professionals.

® Sedentary Lifestyle : Excessive computer use encourages a
lack of physical activity, contributing to obesity and related
health problems.
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E. Dependency & Unemployment
Our reliance on computers has created societal challenges. NOTES

® Over-dependence: If a computer system fails (e.g., a bank's
server goes down), entire operations halt. We often lack the
manual skills to function without them.

® Job Displacement : Automation has replaced many manual
and clerical jobs. While it creates new tech jobs, it renders
certain skills obsolete (e.g., switchboard operators, assembly
line workers).

byl
Eﬂ Activity 1.1: Exploring the Components of a Computer System
Objective :

To familiarize students with the basic components of a computer
system, understand their functions, and differentiate between
hardware and software.

Activity Description:

Students will explore a real or virtual computer setup to identify its
major components, such as input devices, output devices, storage
units, and the CPU. They will also examine system software versus
application software and understand their roles in a computer
system. This activity combines observation, hands-on interaction,
and conceptual understanding.

Task to be performed:

1. Identify and list all visible hardware components of a computer
(monitor, keyboard, mouse, CPU, printer, etc.).

2. Access the computer’s system properties to check hardware and
software specifications.

3. Classify installed software into system software (e.g., operating
system) and application software (e.g., MS Office).

4. Prepare a short presentation or report explaining the function of
each component.

5. Discuss in groups how each component interacts in the
information processing cycle.

Expected Learning Outcome:

® Students will be able to identify and describe the primary
hardware components of a computer system.

® Students will differentiate between system software and
application software.

® Students will understand the flow of data through the input,
processing, storage, and output cycle.

® Students will develop basic observational and analytical skills
relevant to computer systems.
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1.7 SUMMARY
NOTES

1. This unit provides a foundational understanding of computer
systems, defining a computer not merely as a calculator, but as a
programmable electronic device that transforms raw data into
meaningful information through the Information Processing Cycle
(Input, Process, Output, and Storage).

2. We explored the evolution of computers across five generations,
marking the transition from massive, vacuum-tube-powered
machines to the silicon-based microprocessors and Artificial
Intelligence of today. The unit highlighted the core characteristics
that make computers indispensable: blazing speed, absolute
accuracy, and tireless diligence.

3. However, the unit also emphasized the limitations of computing.
Despite their processing power, computers possess "Zero 1Q",
lacking natural intelligence, creativity, and emotion. They are
strictly bound by the quality of human input, following the GIGO
(Garbage In, Garbage Out) principle. Finally, through a
comparative analysis, we established that while computers vastly
outperform humans in calculation and data storage, they cannot
replace the human capacity for judgment, intuition, and ethical
reasoning. The computer remains a powerful tool designed to
augment, not replace, the human mind.

1.8 GLOSSARY

e Computer: An electronic programmable device that accepts
input, processes data according to instructions, stores
information, and produces output in the form of meaningful
results.

e Information Processing Cycle (IPOS) : The fundamental
working cycle of a computer consisting of four stages: Input,
Processing, Output, and Storage.

e Hardware : The physical components of a computer system that
can be seen and touched, such as CPU, monitor, keyboard,
RAM, and hard drive.

o Software: A set of programs and instructions that tell the
computer hardware what tasks to perform? It includes system
software and application software.

e Central Processing Unit (CPU): The “brain” of the computer
responsible for executing instructions, performing calculations,
and controlling overall system operations.

e Random Access Memory (RAM): Primary memory of a
computer used for temporary storage of data and instructions
currently being processed. It is volatile in nature.

e Binary Number System : A number system that uses only two
digits (O and 1) to represent data in computers.
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e Integrated Circuit (IC): A semiconductor device that contains
multiple transistors on a single chip, introduced in the third NOTES
generation of computers.

e Artificial Intelligence (AI) : A branch of computer science
focused on creating systems capable of performing tasks that
normally require human intelligence, such as learning and
decision-making.

e GIGO (Garbage In, Garbage Out) : A principle stating that if
incorrect data is entered into a computer, the output will also
be incorrect, since computers cannot think or judge beyond
given instructions..

1.9. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 1.1
1. B) Central Processing Unit (CPU)

Explanation : The CPU is responsible for interpreting and
executing instructions. The Hard Disk is for storage, and the
Monitor/Keyboard are I/O devices.

2. False

Explanation : Computers possess "Zero I1Q." They follow
instructions blindly. If the input data is incorrect, the output will
also be incorrect. They lack the common sense to detect logical
context errors unless explicitly programmed to check for them.

3. GIGO stands for "Garbage In, Garbage Out."

Explanation : It is a concept in computer science stating that the
quality of the output is determined by the quality of the input. If a
user enters incorrect data ("Garbage In"), the computer will
process it correctly but produce an incorrect result ("Garbage
Out").

4. Vacuum Tubes.

Explanation : First-generation computers (1940-1956), such as
the ENIAC, relied on vacuum tubes for circuitry. They were large,
expensive, and generated a lot of heat.

1.10. SUGGESTED READINGS - OER

Sr. No. Title URL
Open ) http:/ /books.aisectonline.com/
1 Educational User/UnitUrls?unitld=3762
Resource
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1.12. EXERCISE

A.
1.

Part 1

Multiple choice question

Which of the following is NOT a characteristic of a computer?
(a) Speed

(b) Diligence

(c) Emotional Intelligence

(d) Accuracy

2. The "Analytical Engine," considered the first design for a general-

purpose computer, was designed by:
(a) Alan Turing

(b) Charles Babbage

(c) Blaise Pascal

(d) Steve Jobs

3. Which generation of computers introduced the "Integrated Circuit"

(I(c)?

(a) First Generation
(b) Second Generation
(c) Third Generation

(d) Fourth Generation

4. 1 Byte is equivalent to how many bits?

(a) 4 bits
(b) 8 bits
(c) 16 bits
(d) 32 bits

AUTOMATION AND INTERNET | 18



INTRODUCTION TO COMPUTER SYSTEM

S.  Which of the following is an example of System Software?

(a) Microsoft Word NOTES

(b) Google Chrome

(c) Windows 11

(d) Adobe Photoshop
Answers with Explanations:
1. (c) Emotional Intelligence

Computers are characterized by speed, accuracy, diligence,
automation, and large storage capacity. They can perform tasks
quickly and repeatedly without getting tired. However, they do not
have feelings, emotions, or the ability to understand human
emotions. Emotional intelligence is a human quality, not a
feature of computers. Therefore, it is not a characteristic of a
computer.

2. (b) Charles Babbage

Charles Babbage designed the Analytical Engine in 1837, which
is considered the first concept of a general-purpose computer.
The machine had components similar to modern computers, such
as a memory unit, arithmetic unit, and control mechanism.
Because of his contribution, Charles Babbage is known as the
“Father of the Computer.”

3. (c) Third Generation

The third generation of computers introduced Integrated Circuits
(ICs), which replaced transistors. This advancement made
computers smaller, faster, more reliable, and more efficient than
previous generations. The use of ICs marked a significant
technological improvement in computer development.
4. (b) 8 bits

A byte is a standard unit of digital information in computers. One
byte is equal to 8 bits. A bit (binary digit) is the smallest unit of
data and can have a value of either O or 1. Eight bits together

form one byte, which is commonly used to represent a single
character.

S. (c) Windows 11
Windows 11 is an operating system, and operating systems are
classified as system software. System software manages hardware
resources and provides a platform for application software to run.
Other options like Microsoft Word, Google Chrome, and Adobe
Photoshop are application software, not system software.

B. Small answer type question
1. Define the term "Software" and list its two main types with
one example of each.

2. What is the difference between "Data" and "Information"?

Give a simple example.
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NOTES

AUTOMATION AND INTERNET

3.

Explain the function of Primary Memory (RAM) in a computer
system.

What is an "Embedded System"? Provide two real-world
examples.

Briefly describe the role of the Arithmetic Logic Unit (ALU)
within the CPU.

Part 2

C. Long answer type question (200 words)
1.

Differentiate between "Hardware" and "Software." How do
they depend on each other to function?

Explain the Information Processing Cycle (IPOS) with the help
of a real-life example (like baking a cake or withdrawing
money from an ATM).

Compare the Second and Fourth generations of computers.
What were the major technological shifts between these eras?

n

"Computers are diligent machines." Explain this statement
and discuss how it benefits industries like banking or
manufacturing.

Why is the binary number system (0Os and 1s) used in
computers instead of the decimal system we use in daily life?

Part 3

D. Long answer type question (300 words)
1.

Write a detailed essay on the Evolution of Computers.
Discuss the five generations, specifying the time period, core
technology (e.g., Vacuum Tubes, Transistors), and key
characteristics of each.

"A computer is a powerful tool, but it has no brain of its
own." meaningful Discuss the Strengths and Weaknesses of
computer systems, focusing on Speed/Accuracy versus Zero
IQ/Lack of Decision Making.

Perform a comparative analysis between a Human Being and
a Computer. Discuss parameters such as Speed, Accuracy,
Memory, Creativity, and Dependency.

Describe the Functional Components of a Computer (Input,
CPU, Output, and Memory). Explain how data flows between
these units to complete a task.

What are the different Types of Computers classified by size
and purpose? Describe Personal Computers, Workstation
Mainframes, and Supercomputers, giving examples of wheic
each is used.
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UNIT - 2
COMPUTER GENERATIONS AND
CLASSIFICATION

UNIT STRUCTURE

2.1 Introduction
2.2 Objective

2.3 The Evolution of Computing: A Journey through Five
Generations

2.3.1. First Generation: Vacuum Tubes (1940 - 1956)
2.3.2. Second Generation: Transistors (1956 — 1963)
2.3.3. Third Generation: Integrated Circuits (1964 - 1971)
2.3.4. Fourth Generation: Microprocessors (1971-Present)

2.3.5. Fifth Generation: Artificial Intelligence(Present-
Future)

2.4 Classification of Computers: Analog, Digital, and Hybrid
2.5 Classification of Computers by Size and Power

2.6 Summary

2.7 Glossary

2.8 Answer to check your progress

2.9 Suggested readings - OER

2.10 Reference

2.11 Exercise

2.1. INTRODUCTION

Computers have evolved from massive, room-sized machines used
primarily for military calculations into compact, powerful devices that
permeate every aspect of modern life. Understanding the "Introduction
to Computer Systems" requires a journey through time and
technology. It begins with the historical evolution of computing power,
tracing the lineage from the fragile vacuum tubes of the 1940s to the
silicon chips of today, and looking forward to the artificial intelligence
of tomorrow. This evolution is categorized into five distinct
"generations," each marked by a breakthrough in hardware that
significantly improved processing speed, size, and efficiency.

Beyond history, the study of computers involves understanding their
architecture and classification. Computers are not a "one-size-fits-all"
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technology. They are categorized based on two primary criteria: the
NOTES type of data they handle and their physical size and power. We
distinguish between Analog computers, which measure continuous
physical changes; Digital computers, which process precise binary
data; and Hybrid computers, which combine the best of both worlds.
Furthermore, the spectrum of computing power ranges from
Microcomputers, such as the smartphones in our pockets, to
Mainframes that run global banking systems, and finally to
Supercomputers, which simulate climate change and molecular
biology. This unit provides the foundational knowledge necessary to
understand how these complex machines work, how they differ, and
how they are utilized across various industries.

2.2. OBJECTIVE

After completing this unit you will be able to:

e Trace the evolution of computers through the five generations,
identifying the key component technology (Vacuum Tubes,
Transistors, ICs, Microprocessors, and Al) associated with each
era.

e Differentiate between Analog, Digital, and Hybrid computers
based on how they process input data and the nature of their
output.

e Classify computers by size and power, distinguishing between
Microcomputers, Minicomputers, Mainframes, and
Supercomputers.

e Analyze the applications of different computer types,
understanding why a Supercomputer is used for weather
forecasting while a Mainframe is used for banking.

e Evaluate the advantages and limitations of early computing
generations compared to modern systems regarding speed, cost,
and physical footprint.

2.3. THE EVOLUTION OF COMPUTING: A JOURNEY
THROUGH FIVE GENERATIONS

The history of computer development is often referred to in reference
to the different "generations" of computing devices. Each generation
of computer is characterized by a major technological development
that fundamentally changed the way computers operate, resulting in
increasingly smaller, cheaper, more powerful, and more efficient and
reliable devices.

While the first generation was defined purely by hardware, later

generations have been defined by a combination of hardware
and software advancements.
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2.3.1. First Generation: Vacuum Tubes (1940 — 1956)

The first generation of computers marked the beginning of modern
computing. These machines were not the personal devices we know
today; they were massive, room-sized calculators designed for complex
scientific and military calculations.

NOTES

2.3.1.1 Core Technology: Vacuum Tubes

The defining component of this era was the vacuum tube (thermionic
valve). These glass tubes were used for circuitry and magnetic drums
were used for memory.

2.3.1.2 Key Characteristics
® Size : They were enormous, often taking up entire rooms.

® Heat & Energy : They consumed great amounts of electricity and
generated a lot of heat, which was often the cause of malfunctions.
They required expensive air conditioning systems.

® Input/Output : Input was based on punched cards and paper
tape, and output was displayed on printouts.

® Language : They relied on Machine Language (the lowest-level
programming language understood by computers) to perform
operations, and they could only solve one problem at a time.

2.3.1.3 Notable Examples

ENIAC (Electronic Numerical Integrator and Computer): Weighed 30
tons and used 18,000 vacuum tubes.

UNIVAC (Universal Automatic Computer): The first commercial
computer delivered to a business client (the U.S. Census Bureau) in
1951.

2.3.2. Second Generation: Transistors (1956 — 1963)

The second generation saw the replacement of the fragile and bulky
vacuum tube with the transistor. Invented at Bell Labs in 1947, the
transistor was not widely used in computers until the late 1950s. This
was a pivotal moment in history, allowing computers to become
smaller, faster, cheaper, and more energy-efficient.

2.3.2.1 Core Technology: Transistors

A transistor is a semiconductor device used to amplify or switch
electrical signals and power. It performed the same function as a
vacuum tube but was a fraction of the size and did not require a
heater, meaning less power consumption and less heat.

2.3.2.2 Key Characteristics

® Advancement : Still generated a great deal of heat that could
damage the computer, but was a vast improvement over the
vacuum tube.

® DMemory : Transitioned from magnetic drums to magnetic core
technology.

AUTOMATION AND INTERNET | 23



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

® Language : Programmers moved from cryptic binary machine
NOTES language to Assembly languages (symbolic languages). High-level
programming languages were also being developed, such as early
versions of COBOL and FORTRAN.

® Speed : Processing speed improved from milliseconds to
microseconds.

® 2.3.2.1 Notable Examples
® IBM 1401: widely used for business data processing.

®@ CDC 1604 : One of the first commercially successful
transistorized computers.

2.3.3. Third Generation: Integrated Circuits (1964 - 1971)

The third generation brought the era of the Integrated Circuit (IC).
This development was spearheaded by Jack Kilby and Robert Noyce.
This generation introduced the concept of a single chip handling
multiple functions, drastically reducing the physical footprint of
computers.

2.3.3.1. Core Technology: Integrated Circuits (IC)

Instead of individual transistors wired together, transistors were
miniaturized and placed on silicon chips (semiconductors). This
drastically increased the speed and efficiency of computers.

2.3.3.2. Key Characteristics

® Input/Output Revolution : Users interacted with third-
generation computers through keyboards and monitors and
interfaced with an Operating System, rather than punched cards.

® Multitasking : The operating system allowed the device to run
many different applications at one time with a central program
that monitored the memory.

® Accessibility : Computers became accessible to a mass audience
for the first time because they were smaller and cheaper than their
predecessors.

2.3.3.3. Notable Examples

IBM 360: The first family of computers designed to cover a complete
range of applications, from small to large.

PDP-8/PDP-11: Popular minicomputers of the era.

2.3.4. Fourth Generation: Microprocessors (1971 - Present)

The fourth generation is the era of the Microprocessor. This brought
the computer revolution to the individual user, leading to the
"Personal Computer" (PC) boom. What filled an entire room in the
1940s now fit in the palm of the hand.

2.3.4.1. Core Technology: Very Large Scale Integration
(VLSI)

Thousands of integrated circuits were built onto a single silicon chip.
The Intel 4004 chip, developed in 1971, located all the components of
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the computer—from the Central Processing Unit (CPU) and memory to
input/output controls—on a single chip. NOTES

2.3.4.2. Key Characteristics

® Personal Computing : Computers became affordable for home use.
The Apple II, IBM PC, and later the Macintosh revolutionized the
market.

® Networking : These small computers could be linked together to
form networks, which eventually led to the development of the
Internet.

® GUI : Introduction of the Graphical User Interface (GUI), the
mouse, and handheld devices.

® Portability : Gave rise to laptops, tablets, and smartphones.

2.3.4.3. Notable Examples
® Apple Macintosh : Popularized the GUI.
® IBM PC : Set the standard for personal computing hardware.

® Modern Smartphones : Technically fourth-generation devices in
terms of silicon architecture, though they utilize fifth-generation
software concepts.

2.3.5. Fifth Generation: Artificial Intelligence (Present -
Future)

Fifth-generation computing devices, based on Artificial Intelligence
(Al), are still in development, though there are some applications, such
as voice recognition, that are being used today. The goal of fifth-
generation computing is to develop devices that respond to natural
language input and are capable of learning and self-organization.

2.3.5.1. Core Technology: ULSI & Parallel Processing

® ULSI (Ultra Large Scale Integration) : The process of integrating
millions of transistors on a single silicon microchip.

® Parallel Processing : Running multiple processors simultaneously
to handle vast amounts of data.

® Quantum Computing : Utilizing quantum mechanics to perform
operations on data at speeds unimaginable with traditional silicon
chips.

2.3.5.2. Key Characteristics

® AI & ML : The ability of computers to "think," learn from data
(Machine Learning), and recognize patterns (images, voice).

® Natural Language Processing (NLP) : Computers that can
understand and respond to human speech (e.g., Siri, Alexa,
Gemini).

® Robotics : Advanced movement and interaction with the
physical world.
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NOTES

® Expert Systems : Computer programs that simulate the
judgment and behavior of a human or an organization that has
expert knowledge and experience in a particular field.

2.4. CLASSIFICATION OF COMPUTERS : ANALOG,
DIGITAL, AND HYBRID

Computers are broadly classified based on their data handling
capabilities and the nature of the data they process.While we often
think of computers as the laptops and smartphones we use daily, the
definition extends to any device that accepts input, processes it
according to a set of instructions, and provides output.

Based on the type of data they process, computers are categorized
into three main types :

1. Analog Computers
2. Digital Computers
3. Hybrid Computers

Which type of computer should be used for a
specific task?

T2 N
Qd Digital @ =
S

Computers
a loe Ideal for tasks
Computers requiring precision Hybrid
d s d, bei
Best for simulations to,‘\'; Mg:temm:?n Computers
and real-time
t L
applications due to ype- Combma,’ o..nalog
continvous data and digital
processing. advanta.sres for
specific
applications.

Figure 2.1. : Classification Of Computers

2.4.1. Analog Computers

Analog computers are designed to process continuous physical
data.Unlike digital computers, which count discrete units, analog
computers measure continuous changes in physical quantities such
as electrical voltage, fluid pressure, mechanical motion, or
temperature.

The term "Analog" comes from the word analogy, meaning
similar.These computers simulate physical systems by using
mathematical similarities between the physical system and the
computer's internal electrical or mechanical components.
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2.4.1.1. Working Principle
Analog computers operate by representing numbers and data with NOTES
continuously varying physical quantities.They do not use binary code
(Os and 1s). Instead, they solve problems by creating a physical
analogy of the mathematical problem.

® Input : Continuous signals (e.g.,, a changing voltage or
temperature reading).

® Processing : Performed simultaneously (parallel processing)
rather than sequentially.

® Output : Continuous reading (e.g., a graph, a dial reading, or a
voltage output).

2.4.1.2. Key Characteristics
® Continuous Data : They handle data that changes constantly and
does not have discrete steps.

® Real-Time Processing : They are exceptionally fast for specific
tasks because calculations are done in real-time as the input
signal varies.

® Low Memory : They typically have very limited or no storage
capacity.

® Specific Purpose : They are usually designed for a single, specific
application (e.g., monitoring speed).

2.4.1.3. Advantages

® Speed : For solving differential equations and simulations, they
can be faster than digital computers because they don't need to
convert inputs into binary codes.

® Direct Input : Can accept inputs directly from sensors without
needing Analog-to-Digital converters.

2.4.1.4. Disadvantages

® Accuracy: They are less accurate than digital computers. Results
are often approximations (e.g., reading a dial is less precise than
reading a digital display).

® Versatility : They lack flexibility; reprogramming an analog
computer often means physically rewiring it.

2.4.1.5. Common Examples

1. Speedometer : An analog speedometer in a car measures the
rotational speed of the wheels and translates it directly into the
position of a needle on a dial.

2. Mercury Thermometer : Uses the physical expansion of mercury
to measure temperature.

3. Differential Analysers : Used historically for solving complex
differential equations in physics and engineering.

4. Flight Simulators (Early versions) : Used fluid pressure to
simulate aerodynamic forces.
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2.4.2. Digital Computers

NOTES When most people use the word "computer" today, they are referring

to a Digital Computer. These machines process information that is
represented in discrete form.

Digital computers solve problems by counting and performing
arithmetic and logical operations on numbers. They work with data
converted into a binary system (0Os and 1s), where "0" represents the
"off" state (low voltage) and "1" represents the "on" state (high voltage).

2.4.2.1. Working Principle

® Input : Data is entered through input devices (keyboard, mouse)
and converted into binary code.

® Processing : The Central Processing Unit (CPU) processes this
binary data using logic gates and algorithms.

® Storage : Data is stored in memory (RAM/ROM) or storage
devices (SSD/HDD) for future use.

® Output : The binary result is converted back into a human-

readable format (text, images, sound).

2.4.2.2. Key Characteristics
® Discrete Data : Works on discontinuous data (on/off signals).

® Accuracy : Provides 100% accurate results based on the input,
unlike the approximate nature of analog computers.

Storage : Capable of storing massive amounts of data.
Programmability : Highly versatile; the same hardware can run
a word processor, a video game, or a complex scientific
simulation just by changing the software.

2.4.2.3. Classification of Digital Computers

Digital computers are further classified by size and power:

® Microcomputers : Personal computers like Laptops, Desktops,
and Smartphones.

Minicomputers : Mid-range servers used by small businesses.

Mainframes : Large computers used by big organizations for bulk
data processing (e.g., bank transactions).

® Supercomputers : The fastest computers, used for weather

forecasting, nuclear research, and molecular modeling.

2.4.2.4. Advantages
® Reliability : Highly reliable and consistent components.

® DMemory : Can store vast amounts of information and retrieve it
instantly.

® Versatility : Can perform millions of different tasks.
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2.4.2.5. Disadvantages

® Complexity: Requires translation of real-world (analog) data into NOTES
binary language (digitization) before processing.

® Cost : High-performance digital computers (Supercomputers) are
extremely expensive to build and maintain.

2.4.3. Hybrid Computers

Hybrid Computers combine the best features of both analog and
digital computers. They are designed to incorporate the speed of
analog computers with the accuracy and memory of digital computers.

In a hybrid system, the computer accepts analog signals, converts
them into digital form for processing, and may convert them back to
analog for output or control. This setup is crucial in environments
where physical processes need to be controlled by precise digital logic.

2.4.3.1. Working Principle
A hybrid computer typically consists of:

1. Analog Front-End: Measures physical data (temperature, blood
pressure, speed).

2. Analog-to-Digital Converter (ADC): Changes the continuous analog
signal into digital numbers the processor can understand.

3. Digital Processor: Processes the data, performs calculations, and
stores results.

4. Digital-to-Analog Converter (DAC): (Optional) converts the digital
result back to an analog signal to drive a mechanical device or
display.

2.4.3.2. Key Characteristics

® Dual Nature : Capable of processing both continuous and discrete
data.

® Specialized Use : Often used in scientific and industrial
applications where real-time control of physical systems is needed
alongside complex calculations.

2.4.3.3. Examples and Applications

1. Medical Equipment (ICU Monitors):

® Analog part : Sensors measure the patient's heartbeat,
temperature, and blood pressure (continuous physical data).

® Digital part : Converts these measurements into numbers,
displays them on a screen, checks them against safety limits,
and sounds a digital alarm if vitals drop.

2. Petrol Pumps:

® Analog part : A flow meter measures the continuous flow of fuel
into the tank.

® Digital part : Calculates the exact price based on the volume
and displays the cost on a digital screen.
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3. Defense and Radar Systems:

NOTES ® Used to track aircraft. Analog components handle the

continuous radar signals, while digital components calculate
the trajectory, speed, and intercept points.

4. Industrial Process Control:

® In a chemical plant, analog sensors monitor tank pressure. If
the pressure exceeds a limit, the hybrid system uses digital
logic to decide which valves to open to release pressure safely.

M Check Your Progress 2.1

1. Multiple Choice Question : Which electronic component was the
defining technology of the Second Generation of computers? A)
Integrated Circuits (IC) B) Vacuum Tubes C) Transistors D)
Artificial Intelligence

2. True or False : Analog computers are generally more accurate
than Digital computers because they handle data in discrete
binary steps.

3. Short Question : Briefly explain the primary function of a Hybrid
Computer.

4. Short Question : What is the main difference between a
Mainframe and a Supercomputer in terms of how they process
tasks?

2.5. CLASSIFICATION OF COMPUTERS BY SIZE AND
POWER

Computers are classified into four primary categories based on their
physical size, storage capacity, processing speed, and overall
performance capabilities. This hierarchy ranges from small,
individual devices to massive systems capable of performing trillions
of calculations per second.

The four main categories are:
1. Microcomputers

2. Minicomputers

3. Mainframe Computers

4. Supercomputers

2.5.1. Microcomputers (Personal Computers)

The Microcomputer is the smallest, least expensive, and most widely
used type of computer. It is defined by its use of a microprocessor as
its Central Processing Unit (CPU). A microprocessor integrates all the
processing logic onto a single silicon chip.

Microcomputers are generally designed for "single-user" applications,
meaning they are intended to be used by one person at a time,
though they can communicate with other computers over networks.
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2.5.1.1. Key Characteristics
® Size: Small and compact; designed to fit on a desk or in a bag. NOTES
® Cost: Affordable for individuals and small businesses.
® User Capacity: Primarily single-user.
® Technology: Built around a microprocessor (e.g., Intel Core, AMD
Ryzen, and Apple M-series).

® Software: Runs standard Operating Systems (Windows, macOS,
Linux, Android) and general-purpose software (word processors,
browsers, games).

2.5.1.2. Types of Microcomputers

1. Desktop Computers : Designed for stationary use. They typically
offer the best performance-to-price ratio and are easier to upgrade.

2. Laptops/Notebooks : Portable computers with integrated screens,
keyboards, and batteries.

3. Tablets & Smartphones : Handheld devices utilizing touchscreen
interfaces and highly efficient mobile processors.

4. Workstations : A powerful type of microcomputer used for
specialized, high-intensity tasks like 3D animation, engineering
design (CAD), or scientific analysis. While they look like desktops,
they have more powerful processors and graphics cards.

.5.1.3. Applications

2

® Home entertainment and education.

® Office productivity (documents, spreadsheets).
([

Web browsing and communication.

® Graphic design and software development.

2.5.2. Minicomputers (Mid-Range Computers)

The Minicomputer occupies the space between the Microcomputer and
the Mainframe. Historically, they were developed in the 1960s to offer
computing power to smaller institutions that couldn't afford massive
mainframes.

Today, the term "minicomputer" is rarely used; they are now
commonly referred to as Mid-Range Servers. They are designed to
support multiple users simultaneously—typically ranging from 4 to
about 200 users.

2.5.2.1. Key Characteristics

® Size : Larger than a microcomputer, typically the size of a filing
cabinet or a large server rack.

® Multi-User : Designed to handle multiple simultaneous users (time-
sharing).

® Processing Power: Greater than a microcomputer but less than a
mainframe. They often use multiple CPUs working together.

® Usage: Used as centralized servers to store data and run shared
applications for small-to-medium-sized organizations.
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2.5.2.2. Applications

® Departmental Servers: Hosting a database for a specific
department (e.g., Human Resources or Accounting).

NOTES

® Web Servers: Hosting websites and managing internet traffic.

® Industrial Control: Managing manufacturing processes or
assembly lines.

® Airline Reservation Systems (Local): Handling bookings for specific
airport terminals.

® Notable Examples: IBM AS/400 (now IBM i), DEC PDP series.

2.5.3. Mainframe Computers

Mainframe Computers are large, high-performance machines
designed for massive data processing and critical applications. They
are known for their incredible reliability, security, and ability to
handle enormous amounts of input and output (I/O) simultaneously.

Unlike supercomputers (which focus on calculation speed),
mainframes focus on throughput—the ability to process millions of
transactions (like credit card swipes or database queries) quickly and
reliably without crashing.

2.5.3.1. Key Characteristics

® Size : Very large; traditional mainframes could fill an entire room,
though modern ones are about the size of a large refrigerator.

® Reliability : Designed for "zero downtime." They can run for years
without interruption. Hardware components can often be hot-
swapped (replaced while the machine is running).

® User Capacity : Can support thousands of simultaneous users.

® Throughput : Excellent at handling massive amounts of data
movement (Input/Output operations).

2.5.3.2. Applications

Mainframes are the backbone of large industries where data integrity

is critical :

® Banking & Finance: Processing credit card transactions, ATM
withdrawals, and stock market trades.

® Insurance: Managing millions of policyholder records.

® Government: Census data processing and tax record management.

® Retail: Managing inventory and sales data for massive global
chains (e.g., Walmart).

® Notable Examples: IBM zSeries, UNIVAC.
2.5.4. Supercomputers

Supercomputers are the most powerful and fastest computers in
existence at any given time. They are designed to maximize
processing speed (number-crunching power).

While a mainframe is optimized to handle many small tasks
(transactions) for many people, a supercomputer is optimized to work
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on one extremely complex problem by splitting it into thousands of
pieces and solving them all at once. NOTES

2.5.4.1. Key Characteristics

® Performance Measurement: Speed is measured in FLOPS (Floating
Point Operations Per Second), not Hz. Modern supercomputers
operate in the Petaflops (quadrillions of calculations per second) or
Exaflops range.

® Architecture: They use Parallel Processing, employing tens of
thousands of processors working simultaneously on the same
problem.

Cost: Extremely expensive, costing hundreds of millions of dollars.

Environment: Requires massive cooling systems and dedicated
power plants due to high energy consumption and heat
generation.

2.5.4.2. Applications

Supercomputers are used for tasks requiring intensive mathematical
calculations:

® Weather Forecasting: predicting climate change and modeling
hurricanes.

® Scientific Simulation: Simulating the Big Bang, black holes, or
molecular interactions.

® Nuclear Energy Research: Modeling nuclear fusion or weapon
detonations without physical testing.

® Pharmaceuticals: Analyzing protein folding to discover new drugs
and vaccines (e.g., COVID-19 research).

bl
E:fl Activity 1:Tracing the Evolution of Computers

Objective:
To help students understand the different generations of computers,
their characteristics, and how computer classification has evolved
over time.

Activity Description:

Students will research and analyze the five generations of computers,
noting technological advancements, processing speed, storage
capacity, and examples of computers in each generation. Additionally,
they will study the classification of computers based on size,
functionality, and purpose (e.g., supercomputers, mainframes,
personal computers, laptops, and embedded systems). The activity
emphasizes both historical and functional perspectives of computing.

Task to be performed:
Prepare a timeline showing all five generations of computers,

highlighting the key technology used in each generation (e.g., vacuum
tubes, transistors, ICs, microprocessors).
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1. Identify examples of computers from each generation.

NOTES 2. Classify different types of computers according to size and

purpose, providing real-world applications for each.

3. Create a comparative table showing speed, size, cost, and primary
use of each generation.

4. Present findings in a short class presentation or a report.

Expected Learning Outcome:

® Students will be able to identify the characteristics of each
computer generation.

® Students will understand the technological evolution and its
impact on computing power and efficiency.

Students will classify computers based on functionality and size.

Students will develop skills in research, data organization, and
presentation.

2.6 SUMMARY

1. The evolution of computers is a testament to rapid technological
advancement. We began with the First Generation (1940-1956),
characterized by massive, heat-producing Vacuum Tubes and
machine language. This transitioned to the Second Generation,
where Transistors reduced size and improved reliability. The Third
Generation introduced Integrated Circuits (ICs), making
computers accessible to a wider audience. The Fourth Generation
brought the Microprocessor, leading to the personal computer
revolution and the Internet. We are currently navigating the Fifth
Generation, defined by Artificial Intelligence (AI) and the push for
machines that can think and learn.

2. Beyond history, we classify computers by their function. Analog
computers measure continuous physical variables, Digital
computers process precise binary data, and Hybrid Computers
Bridge the gap between physical measurement and digital logic.
Finally, computers are categorized by size: Microcomputers serve
individuals, Minicomputers serve small organizations, Mainframes
handle massive transaction volumes for large corporations, and
Supercomputers solve the world's most complex mathematical
problems. Understanding these classifications and generations
provides the essential context for navigating the modern digital
world.

2.7 GLOSSARY

® Analog Computer : A type of computer that processes
continuous data, such as voltage or pressure, rather than
discrete binary values. It is often used for simulations and real-
time physical measurements.
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® Assembly Language : A low-level programming language that
uses symbolic codes instead of binary, allowing programmers to NOTES
write instructions that are closer to machine language but easier
to read.

® Central Processing Unit (CPU) : The primary component of a
computer responsible for executing instructions, performing
calculations, and managing data flow between memory and
input/output devices.

® Hybrid Computer : A computer that combines the features of
analog and digital computers, capable of processing both
continuous and discrete data. Commonly used in medical,
industrial, and defense systems.

® Integrated Circuit (IC) : A semiconductor device containing
multiple transistors and electronic components on a single chip,
enabling smaller, faster, and more reliable computers (Third
Generation).

® Microcomputer : A small, low-cost computer designed for
individual use, based on a microprocessor. Examples include
desktops, laptops, tablets, and smartphones.

® Microprocessor : A single-chip CPU that integrates all the
processing functions of a computer, first widely used in the
Fourth Generation of computers.

® Supercomputer : A highly powerful computer optimized for
performing extremely complex calculations at very high speed,
often wusing parallel processing for scientific, weather, and
research applications.

® Transistor : A semiconductor device used to amplify or switch
electronic signals, replacing vacuum tubes in the Second
Generation of computers, making them smaller, faster, and more
reliable.

® Very Large Scale Integration (VLSI) : The technology of
integrating thousands or millions of transistors on a single
microchip, which enabled the development of modern
microprocessors and personal computers.

2.8. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 2.1
1. (c) Transistors

Explanation : The transistor replaced the vacuum tube in the late
1950s. It performed the same function (switching and
amplification) but was smaller, generated less heat, and was more
reliable, defining the Second Generation.
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NOTES

2.

False

Explanation : Digital computers are more accurate because they
calculate using exact binary numbers. Analog computers work
with continuous physical variables (like voltage) which are subject
to slight fluctuations and approximation errors.

A Hybrid Computer combines the features of both analog and
digital computers. Its primary function is to accept analog
signals (continuous physical data like temperature or blood
pressure), convert them into digital form using an Analog-to-
Digital Converter (ADC) for processing, and then potentially
convert them back to analog for output.

The difference lies in their optimization. A Mainframe is
optimized for throughput—handling thousands of small
transactions (like credit card swipes) from many users
simultaneously. A Supercomputer is optimized for calculation
speed—focusing all its power on solving a single, highly
complex mathematical problem (like a weather simulation) as
fast as possible.

2.9. SUGGESTED READINGS - OER

Sr. No. Title URL
Open . http:/ /books.aisectonline.com/
1 Educational - - ;

User/UnitUrls?unitld=3763

Resource

2.10. REFERENCE

Computer Fundamentals — Pradeep K. Sinha & Priti Sinha -
ISBN: 9788176567527 - Published Year: 2020 (covers
characteristics, generations & classification of computers)

Introduction to Computers - Peter Norton — Peter Norton -
ISBN: 9789387067028 — Published Year: 2017 (introductory text
covering evolution & basics including generations)

Fundamentals of Computers - Reema Thareja - ISBN:
9780199499274 - Published Year: 2019 (designed for intro
courses with classification of computers)

Fundamentals of Computers - Neeharika Adabala - ISBN:
9788120350678 - Published Year: 2017 (introductory
fundamentals textbook including generations and types)

Computer Fundamentals — Anita Goel — ISBN: 9788131733097 —
Published Year: 2010 (text covering basic computer evolution and
classification)

The Secret Guide to Computers - Russ Walter — ISBN:
9780817631901 - Published Year: 1984 (comprehensive guide
including history and basic classification concepts)
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COMPUTER GENERATIONS AND CLASSIFICATION

2.11 EXERCISE

NOTES
Part 1

A. Multiple choice question

1. Which generation of computers introduced the use of the mouse
and Graphical User Interface (GUI)?

(a) First Generation (b) Second Generation
(c) Third Generation (d) Fourth Generation
2. A speedometer in a car is an example of which type of computer?
(a) Digital Computer (b) Analog Computer
(c) Hybrid Computer (d) Supercomputer

3. Which classification of computer is commonly known as a "Mid-
Range Server"?

(a) Microcomputer (b) Minicomputer
(c) Mainframe (d) Supercomputer
4. Very Large Scale Integration (VLSI) technology is associated with:
(a) Vacuum Tubes (b) Microprocessors (4th Gen)
(c) Transistors (d) Integrated Circuits (3rd Gen)
S. Which of the following is NOT a type of Microcomputer?
(a) Desktop (b) Tablet
(c) Cray-1 (d) Smartphone

Answers with Explanations :
1. (d) Fourth Generation

Introduced GUI and the mouse, making computers user-friendly
and interactive. This generation used microprocessors for personal
computing.

2. (b) Analog Computer

Speedometers measure continuous data, which is characteristic of
analog computers. They handle physical quantities like speed or
temperature.

3. (b) Minicomputer
Known as mid-range computers, they serve multiple users and are
larger than microcomputers but smaller than mainframes.

4. (b) Microprocessors (4th Gen)

VLSI technology allows millions of transistors on a chip, enabling
the creation of powerful microprocessors in 4th generation
computers.
5. (c) Cray-1
Cray-1 is a supercomputer, not a microcomputer; desktops,
tablets, and smartphones fall under the microcomputer category.
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B. Small answer type question
NOTES 1.

Define a "Microprocessor' and state which generation of
computers first utilized it.

What are the two main disadvantages of First Generation
computers?

Explain the concept of "Parallel Processing" in the context of
Fifth Generation computers.

Define a Workstation and explain how it differs from a
standard Desktop PC.

Why are Analog computers considered to have "low memory"
compared to Digital computers?

Part 2

C. Long answer type question (200 words)
1.

Compare and contrast the First Generation and Second
Generation of computers. Focus on the physical components
used, size, and reliability.

Describe the working principle of a Digital Computer. How does
it represent and process data?

Explain the role of Mainframe computers in large industries.
Why are they preferred over clusters of microcomputers for
banking and insurance?

Discuss the Third Generation of computers. How did the
invention of the Integrated Circuit (IC) change the accessibility
of computing for the general public?

What are Hybrid Computers? Provide two distinct examples of
where they are used and why that specific architecture is
necessary.

Part 3

D. Long answer type question (300 words)
1.

Write a detailed essay on the Five Generations of Computers.
For each generation, identify the time period, core technology,
programming language used, and one example device.

Classify computers based on Processing Power and Size.
detailed the four main categories (Micro, Mini, Mainframe,
Super), providing the key characteristics and typical
applications for each.

. Compare Analog and Digital computers in detail. Discuss their

differences in terms of data handling, speed, accuracy,
memory, and specific use cases.

. What is a Supercomputer? Describe its architecture, how its

performance is measured (FLOPS), and detail three major real-
world applications where Supercomputers are indispensable.

Discuss the Fifth Generation of Computing (Al). What are the
goals of this generation? How does it differ from previous
generations, and what technologies (such as NLP and Machine
Learning) are driving this shift?
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3.7 Summary
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3.1. INTRODUCTION

In the modern digital era, the computer has evolved from a simple
calculating device into a complex system capable of managing vast
amounts of information. To truly understand how these machines
impact our lives, one must look beyond the screen and keyboard to the
underlying architecture that drives them. This unit introduces the
fundamental structure of a computer system, often referred to as the
Von Neumann architecture.

At its core, a computer is a data processing system that operates on a
simple premise: Input, Process, and Output. However, the
mechanisms that facilitate this flow are sophisticated. The system
relies on a harmonious interaction between hardware components,
primarily the Central Processing Unit (CPU), the Memory Unit, and
Input/Output devices. The CPU, often called the "brain," is not a
monolith but a collection of specialized sub-units—the Control Unit
(CU) and the Arithmetic Logic Unit (ALU)—that work in tandem to
execute instructions.

AUTOMATION AND INTERNET

NOTES

| 39



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

Furthermore, the speed at which a computer operates is determined
NOTES by how efficiently it can perform the Instruction Cycle: the rapid,
repetitive process of fetching a command, decoding its meaning, and
executing the action. By breaking down these complex operations into
their functional blocks, we gain insight into how software translates
into physical signals. This unit will demystify the internal workings of
the computer, providing a foundational understanding of how data
flows through the system buses, how the processor makes decisions,
and how memory supports these high-speed operations.

3.2 OBJECTIVE

After completing this unit, you will be able to:

o Identify and label the primary functional components of a
computer system using the standard Block Diagram.

e Explain the specific roles and responsibilities of the Central
Processing Unit (CPU) as the brain of the computer.

e Differentiate between the functions of the Control Unit (CU) and
the Arithmetic Logic Unit (ALU) within the processor.

e Describe the step-by-step sequence of events that occur during
the Fetch-Decode-Execute instruction cycle.

e Discuss the importance of registers and the system bus in
facilitating high-speed data transfer and processing.

3.3 THE BLOCK DIAGRAM OF A COMPUTER SYSTEM

A computer is defined not just by its physical components, but by the
logical flow of data between them. The block diagram of a computer is
a structural representation of this flow, illustrating how a computer
receives raw data, processes it according to a set of instructions,
stores it, and finally produces a meaningful result.

The architecture typically consists of four primary functional units:

1. Input Unit

2. Central Processing Unit (CPU)

3. Memory/Storage Unit

4. Output Unit

These components communicate via a system of electronic pathways

known as the System Bus.

3.3.1. The Input Unit

The input unit acts as the interface between the outside world and
the computer system. Since a computer operates on binary data (Os
and 1s), it cannot understand human languages or physical actions
directly. The input unit is responsible for accepting data and
instructions from the user and converting them into a machine-
readable digital format.
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Key Functions:

® Acceptance: It receives raw data and instructions from external NOTES
sources.

® Conversion: It converts this accepted data into binary code that
the computer's processor can understand.

® Transmission: It sends this converted data to the main memory for
storage and subsequent processing.

® Common Examples: Keyboards, mice, scanners, microphones, and
cameras.

3.3.2. The Central Processing Unit (CPU)

Often referred to as the "brain" of the computer, the CPU is the
component where the actual processing takes place. It fetches
instructions from memory, interprets them, and executes them. The
CPU itself is composed of three distinct sub-units:

A. The Control Unit (CU)

The Control Unit is the manager of the computer's operations. It
does not execute program instructions itself; rather, it directs
other parts of the system to do so. It acts as the central nervous
system.

® Decoding: It decodes instructions fetched from memory.

® Timing & Control: It generates timing signals that synchronize
the flow of data between the ALU, memory, and I/O devices.

® Direction: It tells the input device when to send data and the
ALU what operation to perform.

B. The Arithmetic Logic Unit (ALU)

The ALU is the -calculator of the system. It performs all
mathematical calculations and logical decision-making operations.

® Arithmetic Operations: Addition, subtraction, multiplication,
and division.

® Logical Operations: Comparisons such as "greater than," "less
than," "equal to," AND, OR, and NOT operations.

® Action: When the Control Unit encounters an instruction
involving math or logic, it passes the data to the ALU. Once the
ALU processes the data, the result is sent back to the memory
or registers.

C. Registers (Memory Registers)

These are small, high-speed storage locations directly inside the CPU.
They hold data, instructions, and memory addresses that are
currently being used by the processor. Because they are located
inside the CPU, accessing data here is much faster than accessing
the main memory.

® Accumulator : Stores the results of arithmetic and logic
operations.
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® Program Counter (PC) : Keeps track of the address of the next
NOTES instruction to be executed.

® Instruction Register (IR) : Holds the instruction currently
being executed.

3.3.3. The Memory Unit (Storage Unit)

The memory unit serves as the repository for data and instructions. It
is divided into two primary categories based on speed and volatility.

A. Primary Memory (Main Memory)

This is the workspace for the CPU. Data and instructions must be
loaded here before the CPU can process them.

® RAM (Random Access Memory): Volatile memory that
temporarily holds data while the computer is running. If
power is lost, data in RAM is lost. It is the working memory of
the system.

® ROM (Read-Only Memory): Non-volatile memory that stores
critical startup instructions (bootstrap loader) that remain
even when power is off.

B. Secondary Memory (Auxiliary Storage)

Since primary memory is volatile and expensive, secondary

memory provides long-term, non-volatile storage. It holds massive

amounts of data (operating systems, applications, user files) that

are not immediately needed by the CPU.

® Examples: Hard Disk Drives (HDD), Solid State Drives (SSD),
USB drives, and Optical Discs.

3.3.4. The Output Unit

The output unit is the counterpart to the input unit. Its role is to take
the processed binary data from the computer and convert it back into
a human-readable form (text, images, audio, or video).

Key Functions :

® Reception: It accepts the results produced by the CPU (which are
in machine language).

® Conversion: It converts these coded results into human-acceptable
forms.

® Presentation: It supplies the converted results to the outside
world.

® Common Examples: Monitors, printers, speakers, and projectors.

3.3.5. The System Bus

While often represented as simple lines in a diagram, the System Bus
is crucial. It represents the collection of wires that transmit
information between the various units. It typically consists of three
types of buses:

® Data Bus: Carries the actual data being processed.
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® Address Bus: Carries the location addresses of where data should
be read from or written to. NOTES

® Control Bus: Carries control signals from the Control Unit to
manage the activities.

3.4. CENTRAL PROCESSING UNIT (CPU): THE BRAIN
OF THE COMPUTER

The Central Processing Unit (CPU) is the primary component of a
computer that performs most of the processing inside the computer. It
is often referred to as the "brain" of the computer because it controls
the operation of all other parts of the system. Just as the human brain
controls the body by sending signals to various organs, the CPU
controls the computer by sending control signals to various
components like memory, input/output devices, and storage units.

Physically, the CPU is a small, square silicon chip (microprocessor)
usually located on the motherboard. Despite its small size, it contains
billions of microscopic transistors that act as switches, allowing it to
process complex instructions at incredible speeds.

CPU's Role in Computer Operation

Calculations and

Operations
CPU performs complex @ s ft
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Figure 3.1 : CPU Role in Computer Operation

flow

3.4.1. The Core Architecture

The internal architecture of a CPU is complex, but it can be broken
down into three primary functional units that work in unison:

A. The Control Unit (CU)

The Control Unit is the operational manager of the CPU. It does not
process data itself; instead, it directs the flow of data within the
CPU and between the CPU and other devices.

® Traffic Cop: It acts like a traffic officer, directing data to the
correct location at the correct time.

® Instruction Decoding: When an instruction is fetched from
memory, the CU translates it into a series of control signals that
the specific hardware (like the ALU) can understand.

® Synchronization: It uses a clock signal to ensure that all
processes happen in sync.
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B. The Arithmetic Logic Unit (ALU)

The ALU is the execution core where the actual computation
takes place. It has two main subsections:

NOTES

® Arithmetic Section: Handles math operations like addition (+),
subtraction (-), multiplication (\times), and division (\div).

® Logic Section: Handles decision-making operations. It
compares data (e.g., Is A > B?) and performs logical operations
like AND, OR, and NOT.

® Example: If a program asks to calculate "5 + 3", the Control
Unit sends the numbers 5 and 3 to the ALU and issues the
"add" command. The ALU performs the math and outputs 8.

C. The Registers (Immediate Access Memory)

Registers are extremely high-speed, temporary storage locations
typically situated directly inside the CPU. They are faster than
RAM and used to hold data currently being worked on.

® Accumulator (ACC): Stores the intermediate and final results
of arithmetic and logical operations.

® Program Counter (PC): Holds the memory address of the next
instruction to be executed. It acts as a bookmark for the CPU.

® Memory Address Register (MAR): Holds the address of the
memory location where data is being read from or written to.

® Memory Data Register (MDR): Holds the actual data fetched
from memory or data waiting to be sent to memory.

® Instruction Register (IR): Holds the current instruction being
decoded and executed.

3.4.2. The Machine Cycle (The Heartbeat of the CPU)

The CPU operates in a continuous loop known as the Fetch-Decode-
Execute Cycle. This cycle repeats billions of times per second.

1. Fetch : The CPU retrieves (fetches) an instruction from the main
memory (RAM) and stores it in the Instruction Register. The
Program Counter determines which instruction to fetch.

2. Decode : The Control Unit interprets the instruction to determine
what action is required. It identifies the operation code (opcode)
and the data (operands) involved.

3. Execute : The Control Unit sends signals to the relevant parts of
the computer (usually the ALU) to perform the action.

4. Store (Write-back) : The results of the execution are written back
to a register or the main memory.
3.4.3. Enhancing Performance: Cache and Cores

Modern CPUs have evolved beyond the basic model to handle the
demands of modern software.
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Cache Memory (L1, L2, L3)

The CPU is incredibly fast, much faster than standard RAM. To NOTES
prevent the CPU from waiting for data to arrive from RAM, a special
type of high-speed memory called Cache is used.

® Level 1 (L1) Cache: Extremely small and fast; built directly into the
CPU core.
® Level 2 (L2) Cache: Slightly larger but slower; feeds the L1 cache.

® Level 3 (L3) Cache: Shared across all cores; acts as a reservoir for
the L2 cache.

® Function: It stores frequently used data and instructions close to
the processor so they can be accessed instantly.

Multi-Core Processors

Originally, CPUs had a single processing core. Today, most CPUs are
multi-core.

® Definition: A multi-core processor is a single physical chip that
contains two or more independent processing units (cores).

® Parallelism: This allows the computer to do more than one thing at
a time. For example, Core 1 might handle your operating system
background tasks, while Core 2 handles your web browser, and
Core 3 and 4 handle a video game.

® Hyper-threading: Some CPUs can split a single physical core into
two "virtual" cores, allowing even more efficient multitasking.

3.4.4. Key Performance Metrics

When evaluating a CPU, three main factors determine its power:

1. Clock Speed: Measured in Gigahertz (GHz). This indicates how
many cycles the CPU can execute per second. A 3.0 GHz CPU
performs 3 billion cycles per second.

2. Cores: More cores generally mean better multitasking and
performance in heavy applications like video editing.

Word Size: The amount of data the CPU can process in one go (e.g.,
32-bit vs. 64-bit). A 64-bit processor can handle significantly larger
chunks of data and access much more RAM than a 32-bit one.

3.5. COMPONENTS OF CPU: CONTROL UNIT (CU) AND
ARITHMETIC LOGIC UNIT (ALU)

The Central Processing Unit (CPU) is often called the brain of the
computer, but to understand how it truly "thinks," we must look at its
two most critical sub-components: The Control Unit (CU) and the
Arithmetic Logic Unit (ALU).

While the CPU is the brain, the CU acts as the central nervous system,
directing signals and managing operations, while the ALU acts as the
logical calculator, performing the actual work of computation.
Together, they execute the billions of instructions that allow software
to run.
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3.5.1. The Control Unit (CU)

The Control Unit is the manager of the CPU. It does not execute
program instructions itself (it doesn't do the math); rather, it directs
other parts of the system to do so. It controls the flow of data between
the CPU and other devices, effectively telling the computer's resources
what to do and when to do it.

Key Responsibilities of the CU

® Instruction Fetching: The CU retrieves instructions from the main
memory (RAM) and places them into the Instruction Register (IR).

NOTES

® Instruction Decoding: This is the CU's primary "translation" job. It
reads the binary opcode (Operation Code) of the instruction to
understand what action is required (e.g., "Add," "Load," "Store").

® Timing and Synchronization: The CU generates a continuous
stream of electrical pulses (clock signals). These signals ensure
that the ALU and memory are synchronized. For example, it
ensures the ALU doesn't try to calculate before the data has
arrived.

® Control Signals: It sends electronic signals to the ALU and
Input/Output (I/O) devices. If the instruction is "Print," the CU
sends a signal to the output unit; if it is "Add," it activates the
ALU.

Types of Control Units

® Hardwired Control Units: The logic is built directly into the
physical electronic pathways. They are incredibly fast but difficult
to modify once manufactured.

® Microprogrammed Control Units: These use tiny, internal software
(microcode) to define the operations. They are slower than
hardwired units but are much more flexible and easier to design
for complex instruction sets.

3.5.2. The Arithmetic Logic Unit (ALU)

If the CU is the boss, the ALU is the hardworking employee. The ALU
is a digital circuit responsible for performing all arithmetic and
bitwise operations. It is the component that actually changes data.

The ALU operates on data contained in the registers (specifically the
Accumulator). When the CU determines that a calculation is needed,
it enables the ALU, which processes the data and stores the result
back in a register.

A. Arithmetic Operations
The arithmetic section performs standard mathematical
calculations.

® Basic Math: Addition (+), Subtraction (-), Multiplication
(\times), and Division (\div).

® Complex Math: While modern ALUs handle basic math
natively, complex operations (like square roots) are often
broken down into sequences of simpler addition and
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subtraction operations or handled by a specific Floating Point
Unit (FPU). NOTES

B. Logical Operations
The logic section handles decision-making capabilities using logic
gates (AND, OR, NOT, XOR).
® Comparisons: The ALU compares two data values to determine
relationships, such as:
» Is A equal to B? (A =B)
» Is A greater than B? (A > B)
» Is Aless than B? (A < B)

® Boolean Logic: It manipulates individual bits. For example, a
NOT operation flips bits (O becomes 1), which is essential for
tasks like inverting colors in an image or encryption.

3.5.3. How CU and ALU Work Together: The Execution Cycle

The collaboration between the CU and ALU is best understood through
the Fetch-Decode-Execute cycle.

1. The Setup: The Control Unit tells the memory to send a specific
piece of data to the CPU.

2. The Handoff: The CU decodes the instruction and realizes it is a
math problem (e.g., "Add 5 + 10").

3. The Activation: The CU "turns on" the circuitry inside the ALU that
performs addition. It also opens the gates (pathways) for the
numbers 5 and 10 to flow from the registers into the ALU.

4. The Calculation: The ALU takes the inputs, runs them through its
adder circuits, and produces the result: 15.

5. The Result: The ALU also updates the Status Register (Flags). For
example, if the result was zero, the ALU sets a "Zero Flag." This
allows the CU to make future decisions based on this result (e.g.,
"If the result is zero, stop the program").

6. Completion: The result (15) is sent back to a register (Accumulator)
or memory, and the CU moves on to the next instruction.

M Check Your Progress 3.1

1. Multiple Choice Question : Which register holds the address of
the next instruction to be executed by the CPU? A) Instruction
Register (IR) B) Accumulator (ACC) C) Program Counter (PC) D)
Memory Data Register (MDR)

2. True or False : The Control Unit (CU) performs the actual
mathematical calculations and logical comparisons in the CPU.

3. Short Answer Question : Briefly explain the function of the
System Bus.

4. Short Answer Question : What happens during the "Decode"
phase of the Instruction Cycle?
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3.6. THE INSTRUCTION CYCLE: FETCH, DECODE,
EXECUTE

NOTES

The Instruction Cycle (also known as the Machine Cycle or FDE
Cycle) is the fundamental operational process of a computer. It is the
continuous loop that the Central Processing Unit (CPU) follows from
the moment the computer is turned on until it is shut down.

Every action a computer performs—from moving a mouse cursor to
rendering a complex 3D video game—is the result of this cycle
repeating billions of times per second. It is the standardized method
by which the computer retrieves a program instruction from memory,
determines what the instruction means, and carries out the
requested action.

3.6.1. The Components Involved

To understand the cycle, it is essential to identify the key players
within the CPU that facilitate this process:

® Program Counter (PC): A register that holds the memory address
of the next instruction to be executed.

® Memory Address Register (MAR): Holds the specific address in
memory where the CPU wants to read or write data.

® Memory Data Register (MDR): Holds the actual data or instruction
fetched from memory.

® Instruction Register (IR): Holds the current instruction while it is
being decoded.

® Control Unit (CU): The manager that directs the flow of the cycle.

® Arithmetic Logic Unit (ALU): The component that executes
mathematical or logical instructions.

Phase 1: Fetch

The first step is to get the instruction from the system's memory
(RAM) into the CPU. The CPU cannot process commands directly from
the RAM; it must bring them into its internal registers first.

The Process :

® Address Transfer: The Program Counter (PC) contains the address
of the next instruction. This address is copied to the Memory
Address Register (MAR).

® Signal Sending: The Control Unit sends a "Read" signal via the
Control Bus to the memory. The address travels along the Address
Bus.

® Data Retrieval: The memory unit locates the instruction at that
specific address and copies the contents onto the Data Bus.

® Storage: The data travels along the Data Bus and arrives at the
Memory Data Register (MDR) inside the CPU.

® Transfer to IR: The instruction is moved from the MDR to the
Instruction Register (IR).
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® Increment PC: The Program Counter is updated (incremented) to
point to the next instruction address, preparing for the next cycle NOTES
(PC + 1).
Phase 2: Decode
Once the instruction is sitting in the Instruction Register (IR), the CPU

has the binary code (e.g., 10110011), but it doesn't yet know what that
code means. The Decode phase is about translation.

The Process:

® Interpretation: The Control Unit (CU) reads the instruction in the
IR.

® Opcode Analysis: The instruction is split into parts. The most
important part is the Opcode (Operation Code), which defines the
action (e.g., ADD, LOAD, JUMP).

® Operand Identification: The CU identifies any Operands (the data

required for the action). For example, if the instruction is "ADD 5,"
the opcode is "ADD" and the operand is "S."

® Signal Generation: Based on the opcode, the Instruction Decoder
within the CU generates the specific electrical signals required to
activate the mnecessary components (like the ALU or I/O
controllers) to perform the task.

Phase 3: Execute

This is the action phase. The instruction is finally carried out. The
nature of this step varies heavily depending on what the instruction is.

Common Execution Scenarios:

® Arithmetic/Logic: If the instruction is mathematical (e.g., "Add A +
B"), the Control Unit activates the ALU. The data is fed into the
ALU, the calculation is performed, and the Status Register (flags) is
updated.

® Data Transfer: If the instruction is to move data (e.g., "Load data
from memory"), the CU opens the gates to allow data to flow from
memory to a register.

® Control Transfer: If the instruction is a "Jump" or "Branch" (used
for loops and if-statements), the PC is updated to a different
address, changing the flow of the program.

Phase 4: Store (Write-Back)

Note : While often grouped into "Execute," complex architectures treat
this as a distinct fourth phase.

After the execution, there is usually a result (e.g., the sum of two
numbers). This result must be stored for later use.

® Register Storage: The result is written to an internal CPU register
(like the Accumulator) for immediate access.

® Memory Storage: The result is written back to the main memory
(RAM).
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b

NOTES B3 Activity 1 : Exploring Computer Architecture and Functional

Components
Objective:
To help students understand the main functional components of a
computer system, their roles, and how they interact to process data
efficiently.
Activity Description :
Students will explore the internal architecture of a computer,
focusing on the Input Unit, Output Unit, Central Processing Unit
(CPU), and Memory Unit. They will study the flow of data and
instructions between these components and understand the role of
the Control Unit (CU) and Arithmetic Logic Unit (ALU) in processing.
This activity combines diagrammatic learning, practical observation,
and hands-on understanding of computer architecture.
Task to be Performed :

1. Draw a block diagram of a computer system showing Input Unit,
Output Unit, CPU (CU + ALU), and Memory Unit.

2. Identify real-life examples of input and output devices in the lab.

3. Observe the CPU and describe the function of the Control Unit
and ALU.

4. Explain the flow of data from input to processing, storage, and
output.

S. Prepare a short report or presentation explaining each
component and its interaction in the system.
Expected Learning Outcome:

® Students will be able to identify and describe the functional
components of a computer system.

® Students will understand how data and instructions flow
between input, processing, memory, and output units.

® Students will differentiate between the roles of the CU and ALU
within the CPU.

® Students will develop skills in visual representation (block
diagrams) and analytical thinking about system architecture.

3.7. SUMMARY

In this unit, we explored the fundamental architecture that enables
a computer to function. We established that a computer is not
merely a single device but a system composed of distinct functional
units: the Input Unit for receiving data, the Storage Unit for
holding instructions, the Central Processing Unit (CPU) for
processing, and the Output Unit for presenting results. We delved
into the internal structure of the CPU, identifying it as the "brain”
of the system. We learned that the CPU is comprised of the Control
Unit (CU), which orchestrates operations like a manager, and the
Arithmetic Logic Unit (ALU), which performs the actual
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mathematical and logical labor. We also highlighted the vital role of
Registers as high-speed, temporary storage within the processor. NOTES

Finally, we examined the Instruction Cycle (Fetch-Decode-Execute),
which serves as the heartbeat of the computer. This continuous
loop allows the CPU to retrieve instructions from memory, interpret
them, and carry out tasks at incredible speeds. Understanding
these components and cycles provides the necessary foundation for
advanced study in computer science, as these principles remain
consistent regardless of how powerful modern hardware becomes.

3.8. GLOSSARY

1. Input Unit: The input unit is the interface between the user and
the computer. It receives data and instructions in human-readable
form and converts them into binary format for the CPU. Examples
include keyboards, mice, scanners, and microphones.

2. Central Processing Unit (CPU): Often called the "brain" of the
computer, the CPU executes instructions by performing arithmetic,
logic, control, and storage operations. It consists of the Control
Unit (CU), Arithmetic Logic Unit (ALU), and registers.

3. Control Unit (CU): A sub-unit of the CPU that manages and
coordinates all activities in the computer. It fetches instructions

from memory, decodes them, and directs the ALU, memory, and
I/0 devices.

4. Arithmetic Logic Unit (ALU): The computational core of the CPU,
responsible for performing arithmetic operations (add, subtract,
multiply, divide) and logical operations (AND, OR, NOT,
comparisons).

5. Registers: Small, high-speed storage locations within the CPU used
to temporarily hold data, instructions, or memory addresses during
processing. Examples include the Accumulator (ACC), Program
Counter (PC), and Instruction Register (IR).

6. Memory Unit: The component that stores data and instructions.
Primary memory (RAM and ROM) is fast but limited, while
secondary memory (HDD, SSD) provides large, long-term storage.

7. System Bus: A collection of wires that allows communication
between the CPU, memory, and I/O devices. It includes the Data
Bus (transfers data), Address Bus (transfers addresses), and
Control Bus (transfers control signals).

8. Instruction Cycle (Fetch-Decode-Execute Cycle): The repeated
process through which the CPU retrieves an instruction from
memory, interprets it, executes it via the ALU or other units, and
stores the result. It is the fundamental operation of a CPU.

9. Cache Memory: High-speed memory located close to the CPU cores
(L1, L2, L3) that stores frequently accessed instructions and data
to reduce delays caused by slower main memory.

10.Clock Speed: The rate at which a CPU can execute instructions,
measured in Gigahertz (GHz). A higher clock speed allows more
instruction cycles per second, improving overall performance.
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3.9 ANSWER TO CHECK YOUR PROGRESS-POSSIBLE

NOTES

ONE

Check Your Progress 3.1

1.

(c) Program Counter (PC)

Explanation : The Program Counter is a special register that
tracks the execution sequence. It always points to the memory
address where the next instruction sits, ensuring the CPU knows
where to go after finishing the current task.

False

Explanation: The Control Unit acts as the manager; it decodes
instructions and sends signals. The actual math and logic
operations are performed by the Arithmetic Logic Unit (ALU).

Answer : The System Bus is a collection of electronic pathways
(wires) that connects the major components of a computer (CPU,
Memory, 1/0). It serves as the communication highway for the
system. Explanation: It is typically divided into three types: the
Data Bus (transmits actual data), the Address Bus (transmits
location information), and the Control Bus (transmits command
signals from the CU).

Answer : During the Decode phase, the Control Unit interprets
the binary instruction stored in the Instruction Register.
Explanation: The CPU translates the operation code (opcode) to
understand what action is required (e.g., Add, Load, Store) and
identifies the data (operands) needed for that action, preparing
the necessary hardware to execute it.

3.10. SUGGESTED READINGS - OER

Sr. No. Title URL

1 Educational | User/UnitUrls?unitld=3764

Open http:/ /books.aisectonline.com/

Resource

3.11. REFERENCE

1.

Fundamentals of Computer Organization and Architecture -
Mostafa  Abd-El-Barr & Hesham  El-Rewini - ISBN:
9780471467410 - Published Year: 2005 (covers primary
components of computers and architectural design)

Computer Organization and Architecture — P.D. (Author varies by
publisher edition) — ISBN: 9789333223331 - Published Year:
(Recent Indian edition) (covers organization, components,
processor, memory & 1/0)

Fundamentals of Computer Architecture and Design - Ahmet
Bindal - ISBN: 9783030002220 - Published Year: 2019
(comprehensive architecture and component design fundamentals)
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4. Computer Architecture: Fundamentals and Principles of Computer
Design — Joseph D. Dumas II — ISBN: 9781032097336 — Published NOTES
Year: 2017/2024 (updated editions) (introduces architecture
principles and system components)

5. Computer Systems: Digital Design, Fundamentals of Computer
Architecture and ARM Assembly Language — Ata Elahi — ISBN:
9783030934484 — Published Year: 2022 (covers digital design,
architecture components & basics)

6. Code: The Hidden Language of Computer Hardware and Software
— Charles Petzold — ISBN: 9780735605053 — Published Year: 1999
(excellent for understanding functional components and how
architecture works at a fundamental level)

3.12. EXERCISE

Part 1

A. Multiple choice question

1. Which component is responsible for converting human-readable
data into a binary format that the computer can process?

(a) Output Unit (b) CPU
(c) Input Unit (d) Memory Unit

2. The "brain" of the computer that consists of the CU and ALU is
known as:
(@) The Motherboard (b) The Central Processing Unit
(c) The Hard Drive (d) The System Bus

3. Which of the following is considered "Volatile" memory?
(a) ROM (b) HDD (c) RAM (d) Flash Drive

4. In the CPU, temporary high-speed storage locations used to hold
data currently being processed are called:

(a) Sectors (b) Tracks (c) Registers (d) Buses

5. The physical wires that carry the "traffic" or data between the CPU
and memory are collectively known as:

(a) The Bus System (b) The Logic Gates
(c) The Control Lines (d) The Cache

Answers with Explanations:

1. (c) Input Unit - Responsible for converting human-readable data
(like text, images, or clicks) into binary format that the computer
can process.

2. (b) The Central Processing Unit — The "brain" of the computer
containing the Control Unit (CU) and Arithmetic Logic Unit (ALU)
that manage and execute instructions.

3. (c) RAM - Volatile memory that temporarily stores data currently
in use and loses its contents when the power is off.
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NOTES

4.

(c) Registers — Temporary, high-speed storage locations inside the
CPU used to hold data and instructions currently being processed.

(a) The Bus System - Physical wires that carry data, addresses,
and control signals between the CPU, memory, and peripherals.

. Small answer type question

. Define the term "Computer Architecture” and mention its three

main categories of buses.

What is the primary function of the Input Unit? Give two examples
of input devices.

Explain the role of the Accumulator register within the CPU.

Why is Secondary Memory necessary if a computer already has
Primary Memory (RAM)?

What is the significance of the "Clock Speed" in a CPU?

Part 2

. Long answer type question (200 words)

. Differentiate between the functions of the Control Unit (CU) and

the Arithmetic Logic Unit (ALU). How do they rely on each other?

Explain the concept of "Volatile" vs. "Non-Volatile” memory with
examples of each.

Describe the "Fetch" phase of the instruction cycle in detail,
mentioning the registers involved (PC, MAR, MDR, IR).

How does the CPU communicate with the Output Unit to produce
information for the user?

Discuss the role of Cache memory. How does it improve the overall
performance of the CPU?

Part 3

. Long answer type question (300 words)

. Draw and explain the Block Diagram of a Computer in detail.

Describe the flow of data from Input to Output, highlighting the
role of the CPU and Memory.

"The CPU is the brain of the computer." Justify this statement by
explaining the internal architecture of the CPU, including the CU,
ALU, and Registers.

Detailed the Fetch-Decode-Execute cycle. Walk through a
theoretical instruction (e.g., "Add 5 + 3") to explain what happens
at every stage of the cycle.

Compare and contrast Primary Memory and Secondary Storage.
Discuss their speed, cost, capacity, and role in the computer
system.

Explain the concept of the System Bus. Detailed the differences
between the Data Bus, Address Bus, and Control Bus, and explain
how they facilitate communication between the CPU and memory.
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UNIT - 4

INPUT DEVICES AND
OUTPUT DEVICES

UNIT STRUCTURE

4.1 Introduction

4.2 Objective

4.3 Role of Input Devices.

4.4 The Pillars of Personal Computing: Keyboard and Mouse

4.5 Special Input Devices: Scanners, OCR, OMR, MICR,
Barcode Readers, Light Pens.

4.6 Role of Output Devices.

4.7 Monitors: CRT, LCD, LED (Concepts and Differences).
4.8 Printers

4.9 Plotters

4.10 Summary

4.11 Glossary

4.12 Answer to check your progress

4.13 Suggested readings - OER

4.14 Reference

4.15 Exercise

4.1. INTRODUCTION

The Bridge between Minds and Silicon

In the vast ecosystem of modern computing, the Central Processing
Unit (CPU) is often hailed as the "brain," capable of performing billions
of calculations per second. However, without a means to communicate
with the outside world, this immense power is effectively useless. This
unit explores the vital hardware that bridges the gap between human
intent and digital execution: Input and Output (I/O) Devices.

The interaction between humans and computers is defined by a
continuous loop known as the Information Processing Cycle. Input
devices act as the "senses" of the machine, transducing physical
actions—a keystroke, a voice command, or a swipe—into binary data.
Conversely, output devices serve as the "voice," translating complex
digital processing back into human-understandable formats like text,
images, and sound.
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In this unit, we move beyond the basic definitions of keyboards and
NOTES screens. We delve into the engineering principles behind how an
optical mouse tracks movement, how a laser printer fuses toner to
paper, and how specialized devices like OCR and MICR automate
data entry in industries ranging from banking to healthcare. As
technology evolves from simple text entry to immersive 3D
environments, understanding the role and mechanics of these devices
is essential for mastering computer fundamentals. This unit provides
the technical foundation for understanding how we command
computers and how they, in turn, inform us.

4.2. OBJECTIVE

After completing this unit you will be able to:
® Define the fundamental role of transduction in input devices and
the translation process in output devices.

® Differentiate between manual data entry devices (Keyboards,
Mice) and source data automation tools (Scanners, OCR, Barcode
Readers).

® Explain the underlying working mechanisms of various display
technologies, including CRT, LCD, and LED monitors.

® Compare the utility and mechanics of Impact vs. Non-Impact
printers and identify the appropriate use cases for Plotters.

® Analyze the specialized roles of assistive and industrial input
devices, such as Eye-Tracking systems and MICR readers.

4.3. ROLE OF INPUT DEVICES.

4.3.1. Fundamental Function: Transduction and
Translation

At its core, the primary role of any input device is transduction. This
is the process of converting one form of energy or physical action into
another form—specifically, digital signals that the Central Processing
Unit (CPU) can understand.

® Human-to-Machine Communication: When you type on a
keyboard, the device converts the mechanical pressure of a
keystroke into a specific electrical signal (scancode).

® Environment-to-Machine Communication: When a thermometer
sensor in a smart home detects heat, it converts thermal energy
into digital data.

This translation capability allows computers to process raw data—
whether it is text, sound, video, or temperature—turning it into
information.

4.3.2. Categorization by Role and Utility

Input devices are not one-size-fits-all; their roles vary based on the
type of data they handle. We can broadly categorize their roles into
Direct and Manual entry.

AUTOMATION AND INTERNET | 56



INPUT DEVICES AND OUTPUT DEVICES

4.3.2.1. Manual Data Entry Devices

These require a human operator to physically manipulate the device to NOTES

enter data.

® Keyboards : The primary role here is textual entry and command
execution. Despite the rise of voice and touch, the keyboard
remains the most efficient tool for coding, writing, and complex
data entry.

® Pointing Devices (Mouse, Trackpad, Joystick): These utilize Spatial
Coordinates (X, Y axis). Their role is to facilitate Graphical User
Interface (GUI) navigation. They translate hand movements into
cursor movements, allowing users to "point and shoot" at digital
objects.

4.3.2.2. Direct Data Entry (Source Data Automation)

These devices capture data directly from the source without manual
transcription, reducing human error.

® Optical Scanners & Barcode Readers: Widely used in retail and
logistics, their role is rapid identification. They read light patterns
reflected off a physical object and convert them into alphanumeric
data instantly.

® Microphones: Their role is acoustic capture. With the rise of
Natural Language Processing (NLP), microphones have evolved from
simple recording tools to primary command interfaces (e.g., Siri,
Alexa).

® Biometric Sensors: Fingerprint scanners and Face ID cameras play
a security role, converting unique biological features into encrypted
digital keys.

4.3.3. The Role in User Experience (UX) and Accessibility

The quality and design of an input device dictate the "feel" of using a
computer. The input device is the user experience.

4.3.3.1 Enhancing Accessibility

One of the most vital roles of modern input devices is democratizing
technology for individuals with disabilities.

® Eye-Tracking Systems: Allow users with motor neuron diseases to
control a cursor using only their gaze.

® Sip-and-Puff Switches: Enable users with limited mobility to input
commands via breath (inhaling or exhaling).

® Braille Keyboards: Provide tactile feedback for visually impaired
users.

4.3.3.2 Gaming and Immersion

In the entertainment sector, the role of input devices shifts from
"efficiency” to "immersion."
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® Haptic Feedback Controllers: These devices provide physical
NOTES vibrations (output) in response to input, closing the feedback loop.

® VR Motion Controllers: These track 3D space, allowing the user's
physical body movements to be mirrored 1:1 in a virtual
environment.

4.3.4. The Technology Behind the Touch

The shift from ‘"indirect" input (mouse) to ‘"direct" input
(touchscreens) revolutionized how we interact with data.

® Resistive Touchscreens (Older): Relied on physical pressure
connecting two electrical layers.

® Capacitive Touchscreens (Modern): Use the electrical conductivity
of the human body. When a finger touches the glass, it distorts
the screen's electrostatic field. This allows for Multi-touch gestures
(pinching, swiping), which have fundamentally changed mobile
computing.

4.3.5. The Future: Beyond Physical Touch

The role of input devices is currently undergoing a massive paradigm
shift. We are moving away from "explicit" input (typing) toward
"implicit" and "neural" input.

4.3.5.1. Ambient Computing (IoT Sensors)

In the Internet of Things (IoT), input devices often work invisibly.
Thermostats, motion detectors, and light sensors constantly input
data about the environment to central processors without human
intervention, automating our homes and cities.

4.3.5.2. Brain-Computer Interfaces (BCI)

The ultimate frontier for input devices is bypassing the muscles
entirely.

Companies like Neuralink are developing devices that detect electrical
spikes in neurons. The role of these devices is to translate thought
directly into digital action, potentially allowing humans to control
computers with their minds. This represents the final removal of the
"barrier" between user and machine.

4.4. THE PILLARS OF PERSONAL COMPUTING:
KEYBOARD AND MOUSE

4.4.1. The Keyboard

The keyboard is the primary input device for alphanumeric data and
command execution. It is the direct descendant of the mechanical
typewriter, adapted for the digital age.
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4.4.1.1. Functional Overview

A computer keyboard is essentially a sophisticated arrangement of NOTES
buttons (switches). Its primary role is to act as a text entry interface
and a command controller.

® Text Entry: Typing letters, numbers, and symbols.

® Command Control: Using shortcuts (e.g., Ctrl + C) to execute
software functions without navigating menus.

4.4.1.2. Anatomy of a Keyboard Layout

A standard keyboard (often called a 104-key PC keyboard) is divided
into specialized zones:

® Alphanumeric Keys: The main typing area containing letters (A-Z),
numbers (0-9), and punctuation.

® Function Keys (F1-F12): Programmable keys used for specific tasks
depending on the software (e.g., F1 is almost universally "Help").

® Control/Modifier Keys: Keys that change the function of other keys
when pressed together (Ctrl, Alt, Shift, Windows/Command key).

® Navigation Keys: Tools for moving the cursor or view (Arrow keys,
Home, End, Page Up, Page Down).

® Numeric Keypad: A calculator-style grid on the right side,
optimized for rapid numeric data entry.

4.4.1.3. Underlying Technology: How it Works
When you press a key, you are completing an electrical circuit.
1. The Matrix: Beneath the keys lies a grid of circuits (the key matrix).

2. The Circuit Break: Pressing a key bridges the gap between two
wires in the matrix.

3. The Processor: The keyboard controller detects the closed circuit
and identifies the grid coordinate (e.g., Row 3, Column 2).

4. The Scan Code: The controller sends a "Scan Code" to the
computer’s CPU, which the Operating System translates into the
character "A".

4.4.1.4. Types of Switch Mechanisms
® The "feel" of a keyboard is determined by its switch mechanism:

® Membrane (Rubber Dome): The most common and inexpensive
type. A rubber dome is pushed down to touch the circuit. They are
quiet and spill-resistant but offer "mushy" tactile feedback.

® Mechanical: Each key has an individual mechanical switch with a
spring and metal contacts. These are preferred by gamers and
typists for their durability, distinct "click" sound, and precise
tactile feedback.

® Scissor-Switch: Common in laptops. These use a mechanism that
interlocks (like scissors) to stabilize the key, allowing for a very low
profile.
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Pillars of Personal Computing

NOTES
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Fig 4.1: Pillars of Personal Computing
4.4.2: The Mouse

The mouse is a hand-held pointing device that detects two-
dimensional motion relative to a surface. It is the primary tool for
navigating a Graphical User Interface (GUI).

4.4.2.1. Functional Overview

The mouse translates physical hand movement into the movement of
a pointer (cursor) on the screen. It allows the user to interact with
spatial objects—clicking icons, dragging windows, and highlighting
text.

4.4.2.2. Primary Operations

A standard mouse typically has two buttons and a scroll wheel,
supporting five basic actions:

® Point: Hovering the cursor over an item.
® Click (Left-Click): The primary action button used for selection.

® Right-Click: Opens "Context Menus" (options specific to the item
clicked).
® Double-Click: Used to open files or execute programs.

® Drag-and-Drop: Holding the button down while moving the mouse
to move objects.

4.4.2.3. Evolution of Mechanism

The technology inside a mouse has evolved significantly to improve
precision.

A. Mechanical (Ball) Mouse (Obsolete)

The older style of mouse used a heavy rubber ball on the
underside.

® How it worked: Moving the mouse rolled the ball. The ball
spun two internal rollers (one for the X-axis, one for the Y-
axis). These rollers turned encoder wheels that broke light
beams, sending signal pulses to the computer.

® Drawback: The ball picked up dust and lint, requiring
frequent cleaning.
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B. Optical Mouse (Standard)
The modern standard uses light rather than moving parts. NOTES

® How it works: It uses an LED (Light Emitting Diode) and a tiny
camera (CMOS sensor). The LED illuminates the surface, and
the camera takes thousands of pictures per second. The Digital
Signal Processor (DSP) compares the images to detect changes
in pattern, calculating how far the mouse has moved.

® Advantage: No moving parts to clean; works on almost any
non-reflective surface.

C. Laser Mouse

A variation of the optical mouse that uses a laser diode instead of
an LED. This allows for even higher resolution (DPI - Dots Per Inch)
and the ability to track on glass or very glossy surfaces where
standard optical mice fail.

4.4.2.4. Variations by Use-Case

® Trackball: The device remains stationary, and the user rotates a
large ball with their thumb or fingers. Good for limited desk space
and preventing repetitive strain injury (RSI).

® Vertical Mouse: Designed ergonomically to allow the hand to rest
in a "handshake" position, reducing wrist strain.

® Gaming Mouse: Features high-sensitivity sensors (High DPI) and
extra programmable buttons for quick reactions in games.

4.5. SPECIAL INPUT DEVICES: SCANNERS, OCR, OMR,
MICR, BARCODE READERS, LIGHT PENS.

4.5.1. Scanners (Optical Scanners)

A scanner is an input device that functions like a photocopier, but
instead of printing a duplicate on paper, it creates a digital image of
the document on the computer.

4.5.1.1 How It Works

Scanners use a technology called a Charge-Coupled Device (CCD) or
Contact Image Sensor (CIS).

1. Nlumination: The document is placed on a glass plate (in flatbed
scanners) and illuminated by a bright light source.

2. Reflection: The light reflects off the document. White areas reflect
more light; dark areas (ink/images) reflect less.

3. Capture: Mirrors direct this reflected light to the CCD sensors,
which convert the light intensity into electrical signals.

4. Digitization: These signals are converted into digital data, creating
a bitmap (raster) image of the document.

4.5.1.2 Common Types

® Flatbed Scanners: The most common type, resembling a copier.
Ideal for photos, books, and delicate documents.
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® Handheld Scanners: Portable devices dragged across a surface
NOTES manually.

® Sheet-fed Scanners: Documents are pulled through rollers (like a
fax machine).

4.5.2. OCR (Optical Character Recognition)

While a scanner creates an image of a document, the computer only
sees that image as a grid of colored dots—it doesn't understand that
the dots form words. OCR is the technology (often integrated into
specialized scanning hardware or software) that bridges this gap.

4.5.2.1. The Role of OCR

OCR translates a scanned image of text into editable, searchable text
(like a Word document).

4.5.2.2. How It Works
1. Scanning: The device scans the document.

2. Feature Extraction: The OCR software analyzes the light and dark
patterns. It looks for shapes (curves, lines, loops).

3. Pattern Matching: It compares these shapes against a database of
fonts to identify characters (e.g., recognizing that two diagonal
lines meeting at the top is an "A").

4. Conversion: It converts the image data into ASCII or Unicode text
data.

4.5.2.3. Use Cases
® Digitizing old books and libraries.
® "Reading" license plates in traffic cameras.

® Creating searchable PDF documents from physical contracts.

4.5.3. OMR (Optical Mark Recognition)

OMR is a specialized input technology designed to detect the presence
or absence of a mark on a specific area of paper, rather than reading
the shape of characters.

4.5.3.1. How It Works
OMR uses a high-intensity beam of light directed at the paper.

1. Reflectivity: The machine knows exactly where "bubbles" or
"boxes" are located on the form.

2. Detection: If a bubble is empty, light reflects off the white paper.
If a bubble is filled with a dark pencil mark, the light is absorbed
and not reflected.

3. Input: The machine registers the "absorbed light" area as a "Yes"
or a specific data point.
4.5.3.2. Key Characteristics

® High Speed: OMR scanners can process thousands of sheets per
hour.
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® Low Error Rate: Since it only looks for marks (not complex
shapes), it rarely makes mistakes. NOTES

® Primary Use: Standardized testing (SAT, GRE, Multiple Choice
Exams), lottery tickets, and census surveys.

4.5.4. MICR (Magnetic Ink Character Recognition)

MICR (pronounced "micker") is a technology used almost exclusively in
the banking industry to process checks.

4.5.4.1. The Technology

MICR reads characters printed in a specialized font (E-13B or CMC-7)
using ink containing iron oxide particles. This is the distinct, robotic-
looking text found at the bottom of personal checks.

4.5.4.2. How It Works

1. Magnetization: When a check enters the reader, the device passes
it over a magnet, charging the iron ink.

2. Waveform Reading: The reader detects the magnetic signal emitted
by the characters. Each character produces a unique magnetic
waveform.

3. Translation: The reader converts these magnetic waves into digital
characters (account numbers, routing numbers).

4.5.4.3. Why use MICR over OCR?

® Security: Photocopies of checks cannot be read by MICR machines
because the ink is not magnetic.

® Reliability: MICR works even if the check is crumpled, dirty, or
stamped over. Since it reads magnetism, not visual contrast, a
signature written over the account number won't confuse the
machine.

4.5.5. Barcode Readers

Barcode readers are the backbone of modern retail and inventory
management. They read machine-readable data encoded in patterns of
parallel lines.

4.5.5.1 How It Works
Most barcode readers use a laser beam or LED.
1. Scanning: The laser sweeps across the barcode.

2. Absorption vs. Reflection: The black bars absorb the light; the
white spaces reflect it.

3. Decoding: A sensor measures the duration of the reflection pulses
(width of the bars and spaces) and converts this pattern into a
numeric code (e.g., a UPC product code).

4.5.5.2. Types of Barcodes

® 1D (Linear) Barcodes: The standard vertical lines seen on grocery
items. They hold limited data (usually just an ID number).
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® 2D Barcodes (QR Codes): A square grid of pixels. These can hold
NOTES much more data, including URLSs, contact info, or wifi passwords,
and can be read by smartphone cameras.

4.5.6. Light Pens

The Light Pen is a light-sensitive pointing input device, shaped like a
pen, used in conjunction with a CRT (Cathode Ray Tube) monitor.
Note: These are largely obsolete today, replaced by touchscreens and
styluses, but are historically significant.

4.5.6.1 How It Works
The light pen contains a photocell (light detector) in its tip.

1. The CRT Beam: Old tube monitors draw images by scanning an
electron beam across the screen row by row, very quickly.

2. Detection: When the user touches the pen to the screen, the
photocell detects the moment the electron beam passes that
specific spot.

3. Timing Calculation: The computer calculates the time difference
between when the beam started the screen refresh and when the
pen detected the light. Using this timing, it determines the exact
X, Y coordinate of the pen.

4.5.6.2 Primary Uses (Historical)

® CAD (Computer-Aided Design): Engineers used light pens to draw
directly on the screen.

® Menu Selection: Early military and medical systems used them for
selecting options.

4.6. ROLE OF OUTPUT DEVICES.

4.6.1. The Fundamental Role: Translation

The primary role of an output device is Binary-to-Human Translation.
The Central Processing Unit (CPU) works exclusively in binary signals
(Os and 1s). A stream of binary code like 01001000 01101001 is
meaningless to the average user.

® The Monitor's Role: Translates that binary stream into the visual
letter "H".

® The Speaker's Role: Translates binary audio data into sound
waves.

® The Printer's Role: Translates binary graphics data into physical
ink patterns.
4.6.2. Categorization: Soft Copy vs. Hard Copy

The role of output is generally divided into two distinct categories
based on the permanence of the result.
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4.6.2.1. Soft Copy Output

This refers to a temporary, intangible display of information. It exists NOTES

only as long as the device is powered on.

® Primary Device: Monitors (Visual Display Units), Projectors,
Speakers.

® Role:

» Real-time Interaction: It allows users to see what they are
typing or doing instantly.

» Editability: Soft copy output allows for constant modification
(e.g., editing a Word document on screen before printing).

» Multimedia: It facilitates video and animation, which cannot be
captured in hard copy.

4.6.2.2 Hard Copy Output

This refers to a permanent, tangible record of information on a
physical medium (usually paper).

® Primary Device: Printers, Plotters.
® Role:

» Legal & Archival: Signatures and contracts often require
physical existence.

» Portability: A printed report does not require a power source or
a computer to read.

» Independence: Hard copies protect data against digital
corruption or system failure.

4.6.3. The Visual Interface: Monitors and Displays

The Visual Display Unit (VDU) or Monitor is the most critical output
device for modern computing. Its role is to provide the Graphical User
Interface (GUI).

4.6.3.1 The Role of Resolution and Quality

The monitor renders the workspace. The clarity of this output is
defined by Pixels (Picture Elements).

Resolution: The number of pixels (e.g., 1920 \times 1080). Higher
resolution allows more information to be displayed with greater
sharpness.

Refresh Rate: How many times per second the screen updates
(measured in Hertz). This plays a vital role in video playback and
gaming smoothness.

4.6.3.2 Evolution of Technology
® CRT (Cathode Ray Tube): The heavy, bulky monitors of the past.
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® LCD (Liquid Crystal Display): Uses liquid crystals to block or allow
NOTES light. Efficient and slim.

® OLED (Organic Light Emitting Diode): Each pixel produces its own
light. This offers "true black" and infinite contrast, playing a major
role in high-end design and entertainment.

4.6.4. The Physical Interface: Printers and Plotters

When digital data needs to manifest in the physical world, printers
take over.

4.6.4.1 Impact vs. Non-Impact

® Impact Printers (e.g., Dot Matrix): Strike a ribbon against paper.
Their role is largely obsolete in home use but vital in industrial
logging and creating carbon copies (multipart forms) where
physical pressure is needed.

® Non-Impact Printers (Laser, Inkjet): Spray ink or fuse toner
without striking the paper.

» Inkjet: Role is high-quality color printing for photos.

» Laser: Role is high-volume, high-speed text printing for
offices.

4.6.4.2 Plotters
Unlike printers, which print dots, Plotters use pens to draw

continuous lines.

® Role: Essential for Engineering and Architecture (CAD/CAM). They
are used to print large-scale blueprints, circuit diagrams, and
construction maps where line precision is paramount.

4.6.5. The Auditory Interface: Sound Output

The role of audio output has shifted from simple system beeps to
high-fidelity immersive experiences.

® Devices: Speakers, Headphones.

® Function: They use a Digital-to-Analog Converter (DAC) to change
binary data into analog electrical signals, which vibrate a
diaphragm to create sound.

® Key Role in Accessibility: For visually impaired users, audio
output (via Screen Readers) is the primary interface, reading
onscreen text aloud.

4.6.6. The New Frontier: 3D and Haptic Output

The definition of "output" is expanding beyond sight and sound.

4.6.6.1. 3D Printers (Additive Manufacturing)
This is the most revolutionary output device of the 21st century.

® Role: It turns a digital 3D model into a physical object by laying
down material layer by layer.
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® Applications: Rapid prototyping in engineering, printing custom
medical prosthetics, and even printing housing structures. NOTES
4.6.6.2. Haptic Feedback (Tactile Output)
Haptics provide output you can feel.
® Role : To provide physical confirmation.
® Examples : The vibration of a smartphone when you type, or the
resistance in a modern gaming controller trigger. This adds a layer
of sensory information that confirms the input was received.
4.6.6.3. Projectors
Projectors cast soft copy output onto a large surface.

® Role : Collaboration and mass viewing. They are essential in
classrooms and boardrooms where a single monitor is insufficient
for a group audience.

4.7. MONITORS: CRT, LCD, LED (CONCEPTS AND
DIFFERENCES)

4.7.1. CRT (Cathode Ray Tube) Monitors

For the latter half of the 20th century, the CRT was the undisputed
king of display technology. Identifiable by their bulky, deep casing and
heavy weight, these monitors operated on analog technology similar to
old television sets.

4.7.1.1 The Concept

A CRT monitor is essentially a large, funnel-shaped glass vacuum
tube. It produces images not by blocking light, but by generating it
through electron bombardment.

4.7.1.2 How It Works

1. The Guns: At the narrow rear neck of the monitor, there are three
Electron Guns (one each for Red, Green, and Blue signals).

2. The Beam: These guns fire streams of electrons toward the front of
the screen.

3. The Steering: A magnetic coil wrapped around the neck (the
Deflection Yoke) creates a magnetic field that bends the electron
beams, steering them across the screen.

4. The Glow: The front glass face is coated with Phosphor dots. When
the high-energy electrons strike these phosphors, they glow
instantly.

5. Raster Scanning: The beam draws the image line-by-line, from left
to right, top to bottom. It does this so fast (60+ times a second)
that the human eye sees a steady image.

4.7.1.3. Advantages (Legacy)

® Color Depth: CRTs produced incredibly rich colors and "true
blacks" because they could simply stop firing electrons at a spot
(no light).
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® Response Time: Near-zero input lag. There is no motion blur,
NOTES which is why retro gamers still prefer CRTs.

® Viewing Angle: The image looks identical from any angle.

4.7.1.4. Disadvantages

® Size: The tube requires physical depth. A 19-inch monitor could
weigh 50 lbs and take up an entire desk.

® Power: They are energy-hungry and generate significant heat.

® Flicker: Low refresh rates caused noticeable flickering, leading to
headaches and eye strain.

4.7.2. LCD (Liquid Crystal Display) Monitors

The arrival of LCDs in the late 90s and early 2000s revolutionized

computing by introducing the "Flat Panel" display.

4.7.2.1. The Concept

LCDs are transmissive displays. Unlike CRTs, they do not emit their
own light. Instead, they act as a sophisticated shutter system,
blocking or allowing light to pass through from a backlight behind
them.

4.7.2.2 How It Works

1. Backlight: A light source (traditionally Cold Cathode Fluorescent
Lamps - CCFL) sits at the very back, always on.

2. The Sandwich: Two sheets of polarized glass sandwich a layer of
Liquid Crystals (a substance that flows like liquid but has a
crystal structure).

3. The Twist: When an electric current is applied to a specific pixel,
the liquid crystals untwist.

4. Light Control: This physical twisting blocks the light from the
backlight or lets it pass through.

S. Color: The light passes through Red, Green, and Blue color filters
to create the final image.

4.7.2.3 Advantages
® Space: Thin and lightweight.
® Power: Consumes roughly half the power of a CRT.

® Sharpness: Since pixels are fixed on a grid, the image is perfectly
sharp with no geometric distortion.

4.7.2.4 Disadvantages

® Viewing Angles: Early LCDs had poor viewing angles; colors would
invert or fade if you looked from the side.

® Black Levels: Because the backlight is always on, LCDs struggle to
create true black (it often looks dark gray).
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4.7.3. LED (Light Emitting Diode) Monitors

It is a common misconception that LED is a completely new NOTES
technology. An LED monitor is technically an LCD monitor. The
difference lies strictly in the Backlighting.

® Standard LCD: Uses Fluorescent tubes (CCFL) for light.
® LED Monitor: Uses Light Emitting Diodes (LEDs) for light.

4.7.3.1. The Concept

The screen still uses liquid crystals to create the image, but the light
source is modernized. This shift allowed screens to become even
thinner and brighter.

4.7.3.2. Types of LED Arrangement

1. Edge-Lit: LEDs are placed only around the rim of the screen. A
diffuser sheet spreads the light across the panel. This allows for
incredibly thin monitors (like laptop screens).

2. Full-Array (Direct-Lit): A grid of LEDs is placed directly behind the
screen. This allows for Local Dimming—where specific LEDs turn
off behind dark areas of a movie, improving contrast significantly.

4.7.3.3 Advantages over Standard LCDs

® Contrast Ratio: LED monitors offer much brighter whites and
deeper blacks (dynamic contrast).

® Efficiency: LEDs are roughly 30-50% more energy-efficient than
CCFL LCDs.

® Environment: LEDs do not contain mercury, making them easier
to recycle.

® Lifespan: LEDs do not dim or burn out as quickly as fluorescent
tubes.

4.8. PRINTERS

4.8.1. Impact Printers

Impact printers represent the earliest generation of printing
technology. They are defined by their mechanical nature: they create
an image by physically striking an inked ribbon against the paper,
similar to a typewriter.

While largely obsolete for home use, they remain vital in industrial and
logistical sectors due to their ability to print on multipart forms
(carbon copies).

4.8.1.1. Dot Matrix Printers
The Dot Matrix printer is the "workhorse" of impact printing.

® Mechanism: It uses a print head containing a vertical column of
pins (usually 9, 24, or 48 pins).As the print head moves
horizontally across the paper, specific pins are driven forward by
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solenoids (electromagnets).These pins strike an ink-soaked fabric
NOTES ribbon, pressing it against the paper to leave a dot.

® Character Formation: Characters are formed from a grid of dots.
A 9-pin printer produces draft-quality text (visible dots), while a
24-pin printer produces "Near Letter Quality" (NLQ) by
overlapping dots to make them appear solid.

® Key Advantages:

» Multipart Printing: Can print an invoice, a shipping label, and
a customer copy simultaneously using carbon paper.

» Durability: extremely robust and can operate in dusty, dirty
environments (like warehouses).

» Low Cost per Page: Ribbons are cheap and last a long time.

® Disadvantages: Very noisy, slow, and cannot print high-quality
graphics.

4.8.1.2. Daisy Wheel Printers

The Daisy Wheel was the standard for "Letter Quality" printing in the
1970s and 80s, designed to mimic the crisp look of a typewriter.

® Mechanism: The print head consists of a plastic or metal wheel
with "petals" (spokes). Each petal has a raised character
(letter/mumber) molded onto its tip.To print a letter, the wheel
spins rapidly to align the correct character, and a hammer strikes
the petal against the ribbon.

® Obsolescence: These printers are effectively extinct. They were
replaced by laser printers because they were extremely slow (10-
S50 characters per second), noisy, and completely incapable of
printing graphics or images (since they only had pre-molded
letters).

4.8.2. Non-Impact Printers

Non-impact printers dominate the modern market. They create
images without touching the paper with any mechanical striking
mechanism. This results in quieter operation, higher speeds, and the
ability to print high-resolution graphics.

4.8.2.1. Laser Printers

Laser printers utilize xerography (electrostatic printing), the same
technology found in photocopiers. They are the standard for business
and office environments.

® The Mechanism (Step-by-Step):

1. Charging: A cylindrical Drum is given a negative electrostatic
charge.
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2. Exposing: A laser beam scans across the drum, turning on and
off. Wherever the laser hits, it removes the charge, creating a NOTES
"latent" (invisible) image of positive charge.

3. Developing: The drum passes a hopper of Toner (fine plastic
powder). The toner is negatively charged, so it clings only to the
areas hit by the laser.

4. Transferring: The drum rolls over the paper, transferring the
toner dust onto the sheet.

5. Fusing: The paper passes through hot rollers (the Fuser) which
melt the plastic toner, permanently bonding it to the fibers of
the paper.

® Use Case: High-volume text printing. They are fast (20-100+ pages
per minute) and text is razor-sharp.

-ll
B Activity 4.1: Hands-On Exploration of Input and Output Devices
Objective :

To help students identify, classify, and understand the functions of
various input and output devices and their role in the information
processing cycle.

Activity Description:

Students will explore different input devices (keyboard, mouse,

scanner, microphone, etc.) and output devices (monitor, printer,

speakers, etc.) in a lab or virtual environment. They will learn how
these devices convert physical data into digital signals and vice
versa, and how they contribute to the overall computing process.

This activity emphasizes observation, practical interaction, and

functional understanding.

Task to be performed:

1. List all input and output devices available in the lab or virtual
setup.

2. Identify the function of each device and classify them as input or
output.

3. Demonstrate the use of at least one input device (e.g., typing on
a keyboard, scanning a document) and one output device (e.g.,
printing a document, displaying an image).

4. Prepare a comparative table showing input vs. output devices,
their purposes, and examples.

S. Discuss in groups how input and output devices interact with
the CPU and memory during data processing.

Expected Learning Outcome:

® Students will be able to identify and classify input and output
devices.

® Students will understand the role of these devices in the
information processing cycle.

® Students will gain practical skills in using common input and
output devices.
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NOTES Students will develop analytical skills by comparing and contrasting

device functions and applications.

4.8.2.2. Inkjet Printers

Inkjet technology is the standard for home users and professional
photographers. It works by propelling microscopic droplets of liquid
ink onto paper.

® Mechanism:

» Thermal Bubble (Canon/HP): Tiny resistors inside the print
nozzle heat up the ink instantly, creating a vapor bubble. The
expanding bubble forces a droplet of ink out of the nozzle.

» Piezoelectric (Epson): A crystal vibrates when electricity is
applied, mechanically pushing the ink out.
® Color Mixing: Most inkjets use the CMYK model (Cyan, Magenta,
Yellow, Black). By mixing these four base colors, they can
reproduce millions of colors.

® Use Case: Photo printing and general home use. While the
hardware is cheap, the ink cartridges can be expensive.

4.8.2.3. Thermal Printers

Thermal printers use heat to produce an image. They are rarely used
for standard documents but are ubiquitous in retail.

® Direct Thermal:

» Mechanism: No ink or toner is used. The printer uses a heated
print head and special chemically treated thermal paper..
When the paper passes over the heated elements, it turns
black.

» Application: Grocery store receipts, shipping labels, and
ultrasound images.

» Drawback: The image fades over time, especially if exposed to
heat or sunlight.
® Thermal Transfer: Uses a heated ribbon to melt wax or resin onto

the paper. This is more durable and used for permanent barcodes
and clothing tags.

¥ check Your Progress 4.1

1. Multiple Choice Question : Which of the following devices is
specifically designed to recognize characters printed with
magnetic ink, primarily used in the banking industry? A) OCR
(Optical Character Recognition) B) OMR (Optical Mark
Recognition) C) MICR (Magnetic Ink Character Recognition) D)
Barcode Reader
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2. True or False : An LED monitor uses a completely different
technology for image generation compared to an LCD monitor; it NOTES
does not use liquid crystals.

3. Short Question : Briefly explain the primary difference between
"Soft Copy" and "Hard Copy" output.

4. Short Question : What is the specific function of a "Digitizer" or
Graphics Tablet?

4.9. PLOTTERS

A Plotter is a specialized output device used to print vector
graphics.While a printer creates images using a grid of dots (raster
graphics), a plotter draws continuous lines.

Why use a Plotter?

Printers (Laser/Inkjet) struggle with large-scale precision. If an
architect needs a blueprint that is 4 feet wide, or an engineer needs a
circuit diagram where lines must be exact to the millimeter, they use a
plotter.

Types of Plotters

1. Drum Plotter: The paper is wrapped around a rotating drum. A
pen moves left/right while the drum rotates up/down. This allows
for drawing very long, continuous diagrams (like earthquake
readings).

2. Flatbed Plotter: The paper remains stationary on a flat table. A
mechanical arm holding the pen moves across both X and Y axes.

3. Cutting Plotter: Instead of a pen, the arm holds a sharp blade.
These are used in the sign-making industry to cut vinyl letters for
cars or window displays.

Speakers (Audio Output)

Speakers are the primary output device for the auditory
interface. They convert digital data into analog sound waves.

The Mechanism: From Binary to Beat

Computers store audio as digital code (0Os and 1s). However,
human ears hear analog waves (air pressure vibrations).

1. DAC (Digital-to-Analog Converter): This chip (usually on the
motherboard or sound card) translates the binary code into a
continuous electrical voltage.

2. Amplifier: The signal from the DAC is too weak to move a
speaker cone, so an amplifier boosts the voltage.

3. The Transducer (Speaker Driver):

® The electrical signal flows into a Voice Coil (an
electromagnet) attached to a flexible cone.
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® The coil sits inside a permanent magnet. As the electrical
NOTES signal fluctuates, the magnetic field pushes and pulls the
coil.

® This moves the cone back and forth, vibrating the air to
create sound waves.

Types of Audio Output

® Stereo (2.0): Two channels (Left and Right) to create a sense
of space.

® Surround Sound (5.1 / 7.1): Multiple speakers placed around
the user (Center, Left, Right, Rear Left, Rear Right, and
Subwoofer) to create immersive 3D audio, essential for
gaming and home theaters.

4.10. SUMMARY

In this unit, we have established that Input and Output devices are
the essential translators of the digital age. Input devices, ranging
from the standard QWERTY keyboard to advanced biometric
scanners, perform the critical task of transduction—converting
physical energy and human intent into the binary language of the
CPU. We explored how direct entry devices like Barcode Readers
and MICR reduce human error by automating data capture, while
manual devices like the mouse provide the precision needed for
Graphical User Interfaces.

On the other side of the cycle, Output devices decode processed
results into forms we can use. We examined the evolution of visual
displays from bulky CRTs to energy-efficient LEDs, noting how
resolution and refresh rates define our visual experience. We also
distinguished between Soft Copy (screens, audio) and Hard Copy
(printers), analyzing the mechanics of Laser and Inkjet
technologies.

Ultimately, the quality of a computer system is often defined by its
peripherals. A fast processor is limited if the input is slow or the
output is unclear. As we move toward voice activation,
gesture control, and 3D printing, the boundary between the
physical user and the digital machine continues to blur,
making the study of these interfaces more relevant than ever

4.11. GLOSSARY

® Transduction: The process of converting one form of energy
into another, such as physical actions or environmental
signals into digital data.
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® Source Data Automation (SDA): Devices that capture data
directly from the source without manual entry, reducing NOTES
errors and increasing speed.

® OCR (Optical Character Recognition): Technology that
converts scanned images of text into editable and
searchable digital text.

® OMR (Optical Mark Recognition): Technology that detects
marks on paper forms rather than interpreting shapes.

® MICR (Magnetic Ink Character Recognition): A system that
reads characters printed in magnetic ink, mostly used in
banking for checks.

® Capacitive Touchscreen: A touchscreen that detects touch
through the electrical conductivity of the human body and
supports multi-touch gestures.

® Impact Printer: A printer that physically strikes an inked
ribbon against paper to create characters or images.

® Non-Impact Printer: A printer that produces output without
mechanical striking, using methods such as laser, inkjet, or
thermal printing.

® Haptic Feedback: Output technology that provides tactile
sensations to the user, confirming actions through touch.

® Visual Display Unit (VDU): The primary output device that
converts digital signals into images for human viewing,
including CRT, LCD, and LED technologies.

4.12. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 4.1

1. (c) MICR Explanation: MICR stands for Magnetic Ink Character
Recognition. Unlike OCR, which relies on visual shapes, MICR
detects the magnetic signal of iron oxide ink used on checks,
ensuring high security and accuracy even if the check is dirty.

2. False Explanation : An LED monitor is actually a type of LCD
monitor. Both use liquid crystals to create the image. The
difference is only in the backlighting: standard LCDs wuse
fluorescent tubes (CCFL), while LED monitors use Light Emitting
Diodes.

3. Answer : Soft Copy refers to a temporary, intangible display of
information (e.g., text on a monitor or sound from a speaker) that
exists only while the device is powered. Hard Copy refers to a
permanent, tangible record of information on physical media (e.g.,
a printed report or a 3D printed object).

AUTOMATION AND INTERNET | 75



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

NOTES

4.

Answer : A Digitizer (or Graphics Tablet) is an input device
consisting of a flat surface and a stylus. Its function is to convert
analog hand movements (drawing or writing) into digital vector
data, allowing artists and engineers to draw directly into the
computer with pressure sensitivity

4.13. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http://books.aisectonline.com /U
Educational | ser/UnitUrls?unitld=3765
Resource

4.14. REFERENCE

1.

Computer Fundamentals — Pradeep K. Sinha & Priti Sinha -
ISBN: 9788176567527 — Published Year: 2020 (includes chapters
on input/output devices and their functions)

Computer Fundamentals — Anita Goel — ISBN: 9788131733097 —
Published Year: 2010 (introductory computer book with sections
on input/output devices)

Computer Fundamentals — D.P. Nagpal — ISBN: 9788121923880 —

Published Year: 1999 (classic fundamentals text including I/0O
devices)

Computer Fundamental and Technology — (Author varies) — ISBN:
Check specific edition - Published Year: Varies (covers
input/output devices and computer basics)

Fundaments of Computer Science & Engineering — ISBN:
9789351920690 — Published Year: Recent edition (chapter on
input/output devices and applications)

Handbook of Computer Fundamentals — ISBN: Check edition
details — Published Year: Varies (includes chapter on input and
output devices)

4.15. EXERCISE

2.

Part 1

A. Multiple choice question
1.

Which technology is used in "Non-Impact" printers to fuse toner
onto paper?

(a) Mechanical pins striking a ribbon

(b) Heat and pressure rollers (Fuser)

(c) Liquid ink spray

(d) Thermal wax transfer

The aspect ratio of a standard widescreen monitor is typically:

(@) 4:3 (b) 1:1 (c) 16:9 (d) 21:9
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3. In the context of a mouse, what does "DPI" measure?
(a) The weight of the mouse NOTES
(b) The sensitivity and speed of the cursor
(c) The number of buttons
(d) The battery life
4.  Which input device is most commonly used to grade standardized
multiple-choice tests?
(a) Barcode Reader (b) OMR (Optical Mark Recognition)
(c) MICR (d) Light Pen
5. What is the primary advantage of an IPS (In-Plane Switching)
monitor panel over a TN panel?
(a) Faster refresh rates
(b) Lower power consumption
(c) Better color accuracy and viewing angles
(d) Lower manufacturing cost
Answers with Explanations:
1. (b) Heat and pressure rollers (Fuser)

Explanation : Non-impact printers like laser printers do not
strike the paper. Instead, they use a toner (powdered ink) that is
fused onto the paper using heat and pressure through a fuser
roller mechanism. This process ensures high-quality printing
without mechanical impact.

2. (c) 16:9
Explanation : A standard widescreen monitor has an aspect ratio
of 16:9, meaning the width is 16 units while the height is 9 units.

This ratio is common in modern displays, TVs, and laptops for
HD and Full HD resolutions.

3. (b) The sensitivity and speed of the cursor
Explanation : DPI (Dots per Inch) in a mouse measures how
many pixels the cursor moves on the screen per inch of physical
mouse movement. Higher DPI indicates higher sensitivity,
allowing faster cursor movement with smaller hand motions.

4. (b) OMR (Optical Mark Recognition)

Explanation : OMR devices are used to read marked areas on
forms, such as multiple-choice answer sheets. They detect filled-
in bubbles or checkboxes, making them ideal for grading
standardized tests quickly and accurately.

S. Answer: (c) Better color accuracy and viewing angles

Explanation : IPS (In-Plane Switching) panels provide superior
color reproduction and wider viewing angles compared to TN
(Twisted Nemati(c) panels. This makes IPS displays ideal for
graphic design, photography, and situations where color
consistency is important.
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NOTES

1.

AUTOMATION AND INTERNET

B. Small answer type question

1. Define "Source Data Automation" and give two examples of

devices that fall into this category.

Explain the basic working principle of a capacitive
touchscreen (used in modern smartphones).

Why are Dot Matrix printers still used in industrial
environments despite being an older technology?

Describe the function of the "Refresh Rate" in a monitor and
state its unit of measurement.

What is the purpose of the "Function Keys" (F1-F12) on a
standard keyboard?

Part 2

C. Long answer type question (200 words)

Differentiate between OCR (Optical Character Recognition)
and OMR (Optical Mark Recognition) in terms of technology
and application.

Compare and contrast Laser Printers and Inkjet Printers.
Which would you recommend for a home photographer vs. a
busy law office, and why?

Explain the mechanism of an Optical Mouse. How does it
track movement without the moving parts found in
mechanical mice?

Discuss the role of Plotters in the engineering and
architectural fields. How do they differ from standard wide-
format printers?

Explain the concept of "Haptic Feedback" as an output. Why
is this becoming increasingly important in Virtual Reality (VR)
and gaming?

Part 3

D. Long answer type question (300 words)
1.

"The keyboard and mouse are the pillars of the Graphical User
Interface." Discuss this statement by tracing the evolution of
these devices and their specific roles in modern computing
(including shortcuts and ergonomic variations).

. Provide a detailed technical comparison of CRT, LCD, and

LED monitors. Discuss their working principles, power
consumption, and the reasons behind the shift from CRT to
flat-panel technologies.

. Explain the step-by-step working mechanism of a Laser

Printer, from the initial charging of the drum to the final
fusing of the toner. Use technical terms like "Electrostatic
Image" and "Photoreceptor Drum."

Explore the future of Input/Output devices. How are
technologies like Brain-Computer Interfaces (BCI) and 3D
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Printing changing the definition of how humans interact with |
digital data?
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Concepts and Office Applications
Unit § Computer Memory and Storage 83
Unit 6 Software and Computer Languages 101
Unit 7 MS-Word — Basics to Advanced 119
Unit 8 MS-Excel — Basics to Advanced 141
Introduction

This block focuses on key aspects of computer functionality and practical software
applications. It begins with an exploration of computer memory and storage, covering types of
memory, storage devices, and their roles in data processing and retrieval. The block then
introduces software and computer languages, explaining system and application software,
programming languages, and their significance in controlling and instructing computer
systems. Building on this foundation, the block provides hands-on knowledge of widely used
office applications—MS Word and MS Excel. Users are guided from basic operations to
advanced features, including document formatting, data management, formulas, and data
analysis. Together, these units equip learners with both the theoretical understanding of
memory and software systems and practical skills for efficiently managing and presenting

information in digital environments.
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UNIT -5

COMPUTER MEMORY
AND STORAGE

UNIT STRUCTURE

5.1 Introduction

5.2 Objective

5.3 Primary Memory vs. Secondary Storage
5.4 Magnetic Storage: The Backbone of Data History
5.5 Optical Storage: The Laser Revolution

5.6 Flash Memory: The Solid-State Revolution
5.7 Summary

5.8 Glossary

5.9 Answer to check your progress

5.10 Suggested readings - OER

5.11 Reference

5.12 Exercise

5.1. INTRODUCTION

In the architecture of any modern computing system, the management
of data is paramount. A computer is not merely a calculator that
processes numbers instantly and forgets them; it is an information
processing system that must store, retrieve, and manipulate vast
quantities of data over varying periods. This unit explores the
sophisticated hierarchy of computer memory and storage, a system
designed to balance the conflicting demands of speed, capacity, and
cost.

At the top of this hierarchy lies Primary Memory, the computer's
volatile workspace. Technologies like RAM (Random Access Memory)
provide the blazing-fast speeds required by the Central Processing
Unit (CPU) to execute instructions in real-time. However, this speed
comes with volatility; when power is lost, so is the data. To solve this,
computer architects developed Secondary Storage, a non-volatile tier
designed for permanence.

This unit traces the evolution of these secondary storage technologies.
We begin with Magnetic Storage, the enduring workhorse of the digital
age, encompassing the sequential archives of magnetic tape and the
random-access precision of Hard Disk Drives (HDDs). We then
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examine Optical Storage, where lasers and microscopic pits
NOTES revolutionized media distribution through CDs, DVDs, and Blu-rays.
Finally, we explore the Solid-State Revolution, where Flash memory
(SSDs and USB drives) has eliminated moving parts entirely, offering
a blend of speed and durability that is reshaping the future of
computing. Understanding these distinctions is critical for anyone
seeking to comprehend how computers function fundamentally.

5.2. OBJECTIVE

After completing this unit, you will be able to:

e Differentiate between Primary Memory and Secondary
Storage based on volatility, access speed, and cost per byte.

e Explain the working principles of various storage
technologies, including magnetic  polarity, optical
pits/lands, and floating gate transistors.

e Classify specific storage devices (RAM, HDD, DVD, SSD)
into their correct categories within the memory hierarchy.

e Compare the advantages and limitations of Solid State
Drives (SSDs) versus traditional Hard Disk Drives (HDDs).

e Evaluate the appropriate storage media for different use
cases, such as long-term archival, operating system
installation, or portable data transfer.

5.3. PRIMARY MEMORY VS. SECONDARY STORAGE

In the architecture of a computer system, data handling is a game of
trade-offs between speed and permanence. No single storage
component can be both infinitely fast and capable of storing data
forever at a low cost.

To solve this, computers use a tiered storage structure separated into
two main categories: Primary Memory (the computer's immediate
workspace) and Secondary Storage (the computer's long-term vault).

5.3.1. The Core Analogy: The Desk and The File Cabinet

To understand the relationship between these two, visualize a library
or an office:

® Primary Memory is like your Desk. This is where you put the
documents you are working on right now. It is easy to reach, and
you can read/write on it instantly. However, the desk has limited
space. If you walk away (turn off the power), the cleaner wipes the
desk clean.

® Secondary Storage is like the File Cabinet. This is where you store
files you aren't currently using. It has massive capacity and is
safe; if you go home, the files remain there tomorrow. However, to
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work on a file, you must walk to the cabinet, retrieve it, and bring
it back to your desk (load it into memory). NOTES

5.3.2. Primary Memory (Main Memory)

Primary memory is the computer's internal storage area that the
Central Processing Unit (CPU) can access directly. It is the "working
memory" of the system.

5.3.2.1. Key Characteristics

® Direct Access: The CPU communicates directly with primary
memory via the data bus.

® Volatile (Mostly): Most primary memory (specifically RAM) requires
power to maintain data. If the system loses power, the data is lost
instantly.

® High Speed: It is incredibly fast, operating in nanoseconds, to keep
up with the CPU's processing speed.

® Limited Capacity: Due to the high cost of the technology
(semiconductors), typical computers have limited amounts (e.g.,
8GB to 64GB).

5.3.2.2. Types of Primary Memory
A. RAM (Random Access Memory)

This is what people usually mean when they say "memory." It
holds the operating system, application programs, and data
currently in use.

® DRAM (Dynamic RAM): The most common type. It needs to be
"refreshed" thousands of times per second to hold data.

® SRAM (Static RAM): Faster and more expensive than DRAM. It
is often used for Cache Memory (a smaller, ultra-fast layer of
memory closest to the CPU).

B. ROM (Read-Only Memory)

ROM is a special type of primary memory that is Non-Volatile. It
retains data without power. It contains the "firmware" or
"bootstrap" instructions (BIOS/UEFI) that tell the computer how
to turn on and locate the operating system.

5.3.3. Secondary Storage (Auxiliary Memory)

Secondary storage is external to the CPU. It is used for the permanent
storage of data and programs. The CPU cannot access secondary
storage directly; data must be copied from secondary storage to
primary memory (RAM) before it can be processed.

5.3.3.1 Key Characteristics

® Indirect Access: Data flows through Input/Output (I/O) channels,
making it much slower than primary memory.

® Non-Volatile: It retains data permanently, even when the power is
turned off.
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® High Capacity: Designed to store terabytes (TB) or petabytes (PB)
NOTES of data.

® Cost-Effective: It is significantly cheaper per gigabyte than primary
memory.

5.3.3.2. Types of Secondary Storage

A. Magnetic Storage (HDD)

Hard Disk Drives (HDDs) use spinning magnetic platters and a
read/write head. They are the traditional "file cabinets."

® Pros: Very cheap, high capacity.
® Cons: Slower, mechanical parts can break, noisy.
B. Solid State Storage (SSD)

Solid State Drives (SSDs) use Flash memory (similar to RAM but
non-volatile). They have no moving parts.

® Pros: Extremely fast, silent, durable.
® Cons: More expensive per GB than HDDs (though prices are
dropping).
C. Optical & Removable Storage
® Optical: CDs, DVDs, Blu-ray (using lasers to read pits on a
disc).

® Flash Drives/SD Cards: Portable solid-state storage.

5.3.4. Head-to-Head Comparison

Here is the detailed breakdown of how they differ in function and
performance.

5.3.4.1. Volatility (Data Persistence)

® Primary: largely Volatile. If you are typing a document and the
power cuts before you hit "Save," the work is lost because it was
only in RAM.

® Secondary: Non-Volatile. When you hit "Save," the computer
writes the data from the volatile RAM to the non-volatile Hard
Drive/SSD, ensuring it survives a power cut.

5.3.4.2. Speed (Access Time)

® Primary: Measured in Nanoseconds. The bus speed is extremely
high to prevent the CPU from sitting idle waiting for data.

® Secondary: Measured in Milliseconds (for HDDs) or Microseconds
(for SSDs). While SSDs are fast, they are still significantly slower
than RAM.

5.3.4.3. Connection to CPU

® Primary: Connected via the Memory Bus. This is a high-speed lane
directly to the processor.
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® Secondary: Connected via I/O interfaces (like SATA, NVMe, or
USB). The data has to travel further and go through controllers, NOTES
creating "latency."

5.3.5. How They Work Together (The Data Flow)

To fully appreciate the difference, look at the lifecycle of opening a
program (e.g., a Video Game or Word Processor):

1. Storage : The game is installed on your Secondary Storage (SSD).
It sits there safely while the computer is off.

2. Loading : When you double-click the icon, the Operating System
copies the necessary game files from the SSD to the Primary
Memory (RAM).

3. Processing : The CPU runs the game by reading instructions from
RAM. It updates the game state (player position, score) in RAM
because it needs to happen instantly.

4. Saving : When the game reaches a checkpoint, the CPU takes the
data from RAM and writes it back to the SSD, ensuring your
progress is kept for next time.

5.4. MAGNETIC STORAGE: THE BACKBONE OF DATA
HISTORY

Magnetic storage is one of the oldest and most enduring methods of
storing digital data. Despite the rise of Solid State Drives (SSDs),
magnetic storage remains critical in enterprise environments, archival
systems, and cost-effective consumer electronics.

The fundamental principle behind all magnetic storage is magnetism.
A read/write head modifies the magnetic polarity of tiny particles on a
surface to represent binary data: a "North" pole orientation might
represent a 1, while a "South" pole orientation represents a O.

This guide details the two titans of magnetic storage: Magnetic Tape
and Hard Disk Drives (HDD).

The Evolution of Magnetic Storage

Dato Information Digital
Magnetic Hard Disk Management Preservation Landscape
Topes Drives G ) )
Efficiently Ensuring doto Shaping how we
Early form of dota Advoanced storage orgosizing and longevity and nteract with
storage solution accessing data security information

Figure 5.1: The Evolution of Magnetic Storage
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5.4.1. Magnetic Tape

NOTES Magnetic tape is the "grandparent" of modern storage, first used for

recording computer data in 1951 (UNIVAC I). While it has vanished
from consumer homes (replacing cassettes and VHS), it is still heavily
used today by giants like Google, Amazon, and banks for "Cold
Storage."

5.4.1.1. Structure and Mechanism

® The Media: It consists of a long, narrow strip of plastic film coated
with a magnetizable material (usually iron oxide or chromium
dioxide).

® The Mechanism: The tape is wound on reels (or inside a cartridge).
To read or write data, the tape must physically pass over a
stationary read /write head.

® Sequential Access: This is the defining characteristic of tape. To
access data in the middle of the tape, you must fast-forward or
rewind through all the preceding tape. You cannot "jump" directly
to a specific point.

5.4.1.2. Advantages

1. Cost-Effective: Tape is the cheapest storage medium per terabyte
(TB) available today.

2. High Capacity: Modern tape cartridges (like LTO-9) can store up to
18TB of raw data (and up to 45TB compressed) on a single
cartridge.

3. Longevity: If stored correctly, tape can last 30+ years, making it
ideal for legal or historical archives.

4. Energy Efficient: Once data is written, a tape cartridge sitting on a
shelf consumes zero electricity.
5.4.1.3. Disadvantages

1. Slow Random Access : Retrieving a specific file can take seconds
or even minutes because the drive has to physically wind the tape
to the correct spot.

2. Fragility : The tape can snap, stretch, or degrade if exposed to
heat or humidity.

3. Reader Dependency : You need a specialized (and expensive) tape
drive to read the data.

5.4.1.4. Use Cases

® Off-site Backups: Storing backups in a vault for disaster recovery.

® Long-term Archiving: Storing scientific data, financial records, or
movie masters that don't need to be accessed frequently.
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5.4.2. Hard Disk Drives (HDD)

Introduced by IBM in 1956, the Hard Disk Drive is the standard for NOTES
high-capacity computer storage. Unlike tape, HDDs were designed for
Random Access—the ability to jump to any piece of data almost
instantly.

5.4.2.1. Structure and Components

An HDD is a mechanical marvel, often described as a record player
operating at microscopic precision.

1. Platters : Circular disks made of glass or aluminum, coated with
magnetic material. They spin at high speeds (typically 5,400 or
7,200 RPM).

2. Spindle : The motor that spins the platters.

3. Read/Write Heads : Tiny electromagnets located on the tip of an
actuator arm. They float on a cushion of air nanometers above the
spinning platter—closer than the thickness of a fingerprint.

4. Actuator Arm : A mechanical arm that swings back and forth
across the platter to position the heads over the correct data
track.

5.4.2.2. How it Works

1. The platters spin continuously.

2. When the computer requests data, the actuator arm moves the
read/write head to the specific "Track" and "Sector" where the
data resides.

3. The head detects the magnetic changes as the platter spins
beneath it (Read) or alters the magnetic field to save new data
(Write).

5.4.2.3. Advantages

1. Direct Access: Unlike tape, an HDD can access any file in
milliseconds.

2. High Capacity: Modern HDDs can store up to 26TB on a single
3.5-inch drive.

3. Cost: While more expensive than tape, HDDs are significantly
cheaper than SSDs for large amounts of storage.

4. Rewrite Cycle: Magnetic platters can be rewritten almost
indefinitely without wearing out (unlike flash memory in SSDs).

5.4.2.4. Disadvantages

1. Fragility: Because they have moving mechanical parts, HDDs are
sensitive to drops and shocks. If the head touches the platter (a
"Head Crash"), data is permanently destroyed.

2. Speed: They are much slower than SSDs. The mechanical arm
takes time to move (latency), creating a bottleneck in modern high-
speed computers.
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3. Noise and Heat: The spinning motor generates heat and vibration.

NOTES 5.4.3. The Future of Magnetic Storage

You might hear that "Magnetic storage is dead," but this is incorrect.
While SSDs have taken over the role of the "primary drive" (running
the Operating System) because of their speed, magnetic storage is
evolving to handle the world's exploding data needs.

® HAMR (Heat-Assisted Magnetic Recording): A new technology for
HDDs that uses a tiny laser to heat the platter surface for a split
second, allowing data to be written much smaller and tighter,
pushing HDD capacities toward 50TB and beyond.

® The "Tape Renaissance": As Al and Big Data generate petabytes of
information, cloud providers (like Azure and AWS) are buying
more tape than ever before because it is the only affordable way to
store exabytes of data that aren't needed instantly.

5.5. OPTICAL STORAGE: THE LASER REVOLUTION

Optical storage represents a milestone in the history of digital media.
Unlike magnetic storage (which uses magnetism) or solid-state
storage (which uses electrons), optical storage uses light to read and
write data.

For decades, this technology was the primary method for distributing
software, music, movies, and video games. While cloud streaming and
USB drives have reduced their dominance, optical discs remain vital
for physical media collectors, long-term archiving, and the
distribution of high-fidelity content.

5.5.1. How It Works: Pits, Lands, and Lasers

The fundamental principle of all optical discs is simple: a laser beam
scans the surface of a spinning disc to detect physical or chemical
variations.

5.5.1.1. The Anatomy of a Disc

An optical disc is essentially a sandwich. It consists of a thick
polycarbonate (plastic) substrate, a reflective layer (usually
aluminum, silver, or gold), and a protective lacquer coating.

® The Track: Data is stored in a single, continuous spiral track that
starts at the center of the disc and winds its way to the outer edge
(the opposite of a vinyl record).

® Binary Data: The track contains microscopic bumps called Pits
and flat areas called Lands.
5.5.1.2. The Reading Process

1. Laser Emission: The drive's optical head shoots a laser beam at
the track.

2. Reflection:
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® When the laser hits a Land (flat), it reflects directly back to a
Sensor. NOTES

® When the laser hits a Pit (bump), the light scatters or is
diffracted, causing the sensor to receive less light.

3. Translation : The drive interprets these changes in light intensity
as binary data (1s and Os), which the computer or player converts
into music, video, or files.

5.5.2. The Evolution of Formats

The history of optical storage is a race to make the "pits" smaller and
the tracks tighter, allowing more data to fit on the same 12cm disc.
This was achieved by shortening the wavelength (color) of the laser.
5.5.2.1. Compact Disc (CD) - The Pioneer

Launched in 1982 by Philips and Sony, the CD replaced cassette tapes
and vinyl records.

® Laser Type: Infrared Laser (780 nanometers). This has a long
wavelength, meaning the pits must be relatively large.

® Capacity: Standard capacity is 700 MB (or 80 minutes of audio).
® Key Variants:

» CD-ROM: Read-Only Memory (Pressed at a factory, data cannot
be changed).

» CD-R: Recordable (You can write data to it once using a
"burning" laser that darkens dye).

» CD-RW: Rewritable (You can erase and rewrite data multiple
times).
5.5.2.2. Digital Versatile Disc (DVD) - The Standard
Arriving in the mid-90s, the DVD revolutionized home video.

® Laser Type: Red Laser (650 nanometers). The shorter wavelength
allowed for smaller pits and tighter tracks.

® Capacity:
» Single Layer: 4.7 GB (About 7x more than a CD).

» Dual Layer (DL): 8.5 GB. The laser focuses through a semi-
transparent layer to read a second layer underneath, doubling
capacity.

® Impact: DVD quality became the benchmark for standard-
definition video (480p) and remains widely used for software
installation.

5.5.2.3. Blu-ray Disc (BD) - High Definition

Released in 2006, Blu-ray won the "format war" against HD-DVD to
become the standard for High Definition (HD) and 4K content.

® Laser Type: Blue-Violet Laser (405 nanometers). This extremely
short wavelength allows for incredibly high data density.
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® Capacity:
» Single Layer: 25 GB.
» Dual Layer: 50 GB.
» BD-XL (Triple/Quad Layer): Up to 100 GB or 128 GB.

® Speed: Blu-ray drives spin faster and transfer data much quicker
(up to 54 Mbps or higher), which is necessary for the massive
bitrate of 4K movies.

NOTES

5.5.3. Advantages and Disadvantages of Optical Storage
5.5.3.1 Advantages

1. Portability: Discs are lightweight, thin, and easy to transport or
mail.

2. Compatibility: Optical standards are universal. A CD burned on a
Windows PC can usually be read by a Mac or a Car Stereo.

3. Durability (Archival): Unlike magnetic hard drives which can
demagnetize, or SSDs which lose charge over many years, high-
quality optical discs (especially "M-Disc" variants) are chemically
stable and can last for decades or even centuries.

4. Cost: The cost per disc is extremely low (pennies per gigabyte for
DVDs).

5.5.3.2 Disadvantages

1. Fragility (Scratches): The bottom surface is sensitive. A deep
scratch can refract the laser, making the data unreadable
("skipping"). Note: Blu-ray discs have a hard-coating that makes
them much more scratch-resistant than CDs/DVDs.

2. Slow Speed: Compared to modern SSDs or Flash Drives, optical
discs are very slow to write (burn) and read.

3. Capacity Limits: Even a 100GB Blu-ray cannot compete with a
4TB portable hard drive.

4. Obsolescence: Many modern laptops and desktop cases no longer
include optical drives, requiring users to buy external USB
readers.

Check Your Progress 5.1

1. Multiple Choice Question : Which of the following memory types
is non-volatile and typically used for the permanent storage of the
computer's startup instructions (firmware/BIOS)? A) DRAM B)
SRAM C) ROM D) Cache Memory

2. True/False : Solid State Drives (SSDs) use magnetic platters and
a moving actuator arm to read and write data.

3. Short Answer Question : Why is Primary Memory (RAM)
considered "volatile"?

4. Short Answer Question : What is the primary trade-off between
Magnetic Tape and a Hard Disk Drive (HDD)?
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5.6. FLASH MEMORY: THE SOLID-STATE REVOLUTION

NOTES
Flash memory is an electronic, non-volatile computer storage medium
that can be electrically erased and reprogrammed. Unlike the spinning
magnets of Hard Disk Drives (HDDs) or the lasers of Optical Discs,
Flash memory has no moving parts. It relies entirely on chemistry and
electricity.

This "Solid State" nature makes it shock-resistant, silent, and
incredibly fast. It has effectively replaced magnetic storage in
consumer electronics (smartphones, tablets, laptops) and is rapidly
taking over enterprise data centers.

5.6.1. How It Works: The Floating Gate

At the heart of every Flash memory chip is a modified transistor
known as the Floating Gate Transistor.

5.6.1.1. The Electronic Trap

In a standard transistor, electricity flows like water through a pipe;
you turn the tap (Gate) on, and water flows (Current). When you turn
it off, the water stops. Flash memory adds a special component called
a "Floating Gate" between the control gate and the channel.

1. Trapping Electrons (Writing): When a high voltage is applied,
electrons are pushed through an insulating layer into the Floating
Gate. This process is called quantum tunneling.

2. The Cage: The Floating Gate is surrounded by high-quality
insulators. Once the electrons are inside, they cannot escape—
even when the power is turned off. They are trapped effectively
forever (or until erased).

3. Reading: The computer checks the electrical charge of the Floating
Gate. If electrons are trapped inside, it registers as a 0. If it is
empty, it registers as a 1.

5.6.1.2 NAND vs. NOR

There are two main types of Flash architecture, named after the logic
gates they resemble:

® NOR Flash: Excellent at reading data randomly and executing
code directly. It is expensive and low capacity. Used for
BIOS/Firmware (the code that boots your device).

® NAND Flash: Writes and erases data much faster and is denser
(cheaper per GB). This is the storage used in USB drives, SD
cards, and SSDs.

5.6.2. Density and Durability (SLC, MLC, TLC, QLC)

To make Flash cheaper and higher capacity, engineers figured out how
to store more than one bit of data in a single transistor cell. This is a
critical trade-off between Speed/Life and Capacity/Cost.
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® SLC (Single-Level Cell): Stores 1 bit per cell.

NOTES » Pros : Fastest, longest lifespan (100,000 write cycles), most

reliable.
» Cons : Most expensive. Used in industrial/server settings.
® MLC (Multi-Level Cell): Stores 2 bits per cell.
» Good balance of performance and cost.
® TLC (Triple-Level Cell): Stores 3 bits per cell.

» The standard for most consumer SSDs today. Cheaper, but
slower and wears out faster than SLC.

® QLC (Quad-Level Cell): Stores 4 bits per cell.
» Pros: Cheapest and highest capacity.

» Cons: Slowest and shortest lifespan.
5.6.3. Common Flash Devices

5.6.3.1. USB Flash Drives (Thumb Drives)

The USB drive replaced the Floppy Disk and the CD-RW as the
ultimate portable storage.

® Architecture: Typically uses lower-grade NAND flash memory and
a basic controller.

® Interface: Connects via Universal Serial Bus (USB Type-A or
Type-C).

® Performance: Generally slower than SSDs because they lack
sophisticated controllers and thermal management. They are
designed for bursty, occasional file transfers, not running
operating systems.

5.6.3.2. Solid State Drives (SSD)
The SSD is the modern replacement for the Hard Disk Drive (HDD).

® The Controller: An SSD is not just memory; it has a powerful
processor (Controller) that manages where data goes, fixes errors,
and spreads wear evenly across the chips ("Wear Leveling").

® Form Factors:

» 2.5-inch SATA: Looks like a small laptop HDD. Speeds up to
550 MB/s.

» M.2 NVMe: A small stick that looks like a stick of gum. It
plugs directly into the motherboard (PCle slot). Speeds can
exceed 7,000 MB/s.

bl

@ﬂ Activity 5.1 : Understanding Computer Memory and Storage
Objective:

To help students differentiate between primary and secondary

memory, understand storage devices, and learn how data is stored,
accessed, and managed in a computer system.
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Activity Description :
Students will explore different types of memory (RAM, ROM, Cache) NOTES
and storage devices (HDD, SSD, USB drives, optical discs). They will
analyze the differences in speed, volatility, capacity, and usage
between these memory types. The activity emphasizes both
theoretical understanding and practical observation of storage
devices in real or virtual computer systems.

Task to be Performed :

1. Identify the RAM, ROM, and cache memory in a computer
system and note their specifications.

2. List different secondary storage devices available in the lab or
computer setup.

3. Compare primary memory and secondary storage based on
speed, volatility, capacity, and cost.

4. Perform a simple activity of saving and retrieving data from a
storage device to understand data access.

S. Prepare a table summarizing types of memory and storage with
examples and their main characteristics.

Expected Learning Outcome:

® Students will be able to distinguish between primary and
secondary memory.

® Students will understand the concepts of volatile and non-
volatile memory.

® Students will gain practical knowledge of different storage
devices and their real-world applications.

® Students will develop analytical skills by comparing memory
types and understanding their roles in computing.

5.7. SUMMARY

In summary, the storage subsystem is a critical component of
computer architecture, defined by the distinct roles of Primary
Memory and Secondary Storage. Primary memory, consisting
chiefly of RAM, acts as the CPU's high-speed workspace. It offers
nanosecond-level access speeds essential for active processing but
suffers from volatility and high cost per gigabyte.

Secondary storage addresses the need for permanent data
retention. We explored three major categories: Magnetic Storage
(HDDs and Tape), which utilizes magnetic polarity and remains the
leader in cost-effective mass capacity; Optical Storage (CDs, DVDs,
Blu-ray), which uses lasers to read microscopic physical variations
and excels in media distribution and cold archiving; and Flash
Memory (SSDs), which uses floating-gate transistors to store data
electronically.
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NOTES

The industry is currently witnessing a massive shift toward Flash
memory due to its superior speed, durability, and lack of moving
parts. However, a tiered approach remains the standard: ultra-fast
RAM for processing, fast SSDs for operating systems and
applications, and high-capacity HDDs or Tape for archival data.
Understanding the strengths and weaknesses of each medium
allows us to optimize systems for performance, longevity, and
budget

5.8. GLOSSARY

1.

Primary Memory

Primary memory, also known as main memory, is the internal
memory directly accessed by the CPU to store data and
instructions currently in use. It is fast but usually volatile and
limited in capacity.

Secondary Storage

Secondary storage is non-volatile storage used for permanent
data retention. It stores operating systems, applications, and user
files, and must transfer data to RAM before the CPU can process
it.

RAM (Random Access Memory)

RAM is volatile primary memory that temporarily holds data and
instructions while a computer is running. It provides high-speed
access to the CPU but loses data when power is turned off.

ROM (Read-Only Memory) -ROM is non-volatile memory that
permanently stores firmware such as BIOS/UEFI. It retains data
even when the computer is powered off and is essential for
system startup.

Volatile Memory -Volatile memory requires continuous power to
retain stored data. When the power supply is interrupted, all
stored information is lost (e.g., RAM).

Non-Volatile Memory- Non-volatile memory retains data even
when power is turned off. Examples include ROM, HDDs, SSDs,
optical discs, and magnetic tape.

Hard Disk Drive (HDD)- An HDD is a magnetic storage device
that uses spinning platters and a read/write head to store and
retrieve data. It offers high capacity at a lower cost but is slower
due to mechanical movement.

Solid State Drive (SSD)

An SSD is a flash-based storage device with no moving parts. It
provides faster data access, lower latency, and greater durability
compared to HDDs.
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9. Optical Storage

Optical storage is a type of secondary storage that uses laser NOTES

technology to read and write data on discs such as CDs, DVDs,
and Blu-ray. Data is stored as pits and lands on a reflective
surface.

10. Flash Memory

Flash memory is a type of non-volatile solid-state memory that
stores data using floating-gate transistors. It is used in SSDs,
USB drives, and memory cards and allows electrical erasing and
rewriting of data.

5.9 ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 5.1

1. (c) ROMExplanation : ROM (Read-Only Memory) is non-volatile,
meaning it retains data without power. It is used to store the
BIOS/UEFI firmware required to boot the computer. DRAM,
SRAM, and Cache are all volatile types of RAM.

2. False

Explanation : SSDs are "Solid State," meaning they have no
moving parts. They use Flash memory chips. Hard Disk Drives
(HDDs) are the devices that use spinning magnetic platters and
moving arms.

3. Answer : Primary Memory (RAM) is considered volatile because it
requires a continuous flow of electricity to maintain the data
stored within its cells. If the power supply is interrupted or the
computer is turned off, all data currently held in RAM is instantly
erased.

4. Answer : The primary trade-off is Access Speed vs. Cost.
Magnetic Tape is significantly cheaper and holds more data but
offers slow sequential access (you must wind the tape to find
data). HDDs offer much faster random access (jumping instantly
to data) but are more expensive per terabyte than tape.

5.10. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http://books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3766
Resource
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NOTES

5.11 REFERENCE

1.

Computer Fundamentals — Pradeep K. Sinha & Priti Sinha — ISBN:
9788176567527 — Published Year: 2020 (Introductory textbook
covering memory systems & storage basics)

Computer Fundamentals — Anita Goel — ISBN: 9788131733097 -
Published Year: 2010 (Includes chapter on computer memory and
storage devices)

Computer Storage Fundamentals - Susanta Dutta - ISBN:
9789388176552 — Published Year: 2018 (Focused book on storage
systems, technologies & components)

Computer Memory System - Anju Gautam - ISBN:
9789395431057 — Published Year: 2023 (Detailed coverage on
memory types, primary & secondary storage)

The Essential Guide to Computer Data Storage: From Floppy to
DVD - Andrei Khurshudov — ISBN: 9780130927392 - Published
Year: 2001 (Classic guide on storage technologies and evolution)
Computer Memories 1: Core Concepts — Philippe Darche — ISBN:
9781836690245 - Published Year: 2026 (Modern reference on
memory concepts & hierarchy)

5.12. EXERCISE

2.

Part 1

A. Multiple choice question
1.

Which component serves as the bridge between the CPU and the
main memory (RAM) to speed up processing?

(a) Hard Disk Drive
(b) Cache Memory
(c) DVD-ROM

(d) Flash Drive

The process of modifying the magnetic orientation of particles on
a disk platter to represent binary data is used in:

(a) Optical Storage
(b) Flash Memory
(c) Magnetic Storage
(d) Cloud Storage

In an optical disc, the flat areas between the bumps that reflect
the laser light directly back to the sensor are called:

(a) Pits

(b) Lands
(c) Gates
(d) Sectors
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4. Which type of Flash memory cell stores 3 bits of data per cell,
offering a balance between cost and performance for consumer NOTES
SSDs?

(a) SLC (Single-Level Cell)
(b) MLC (Multi-Level Cell)
(c) TLC (Triple-Level Cell)
(d) QLC (Quad-Level Cell)
5.  Which interface is commonly used to connect high-speed M.2
NVMe SSDs directly to the motherboard?
(a) SATA
(b) IDE
(c) PCle
(d) USB A

Answers with Explanations :
1. (b) Cache Memory

Explanation : Cache memory is a small, high-speed memory
located close to the CPU. It stores frequently used data and
instructions, acting as a bridge between the CPU and RAM to
reduce access time and speed up processing.

2. (c) Magnetic Storage

Explanation : Magnetic storage devices like Hard Disk Drives
(HDDs) store data by changing the magnetic orientation of tiny
particles on the disk surface. These magnetic patterns represent
binary data (Os and 1s).

3. (b) Lands

Explanation : In optical discs such as CDs and DVDs, “lands”
are the flat reflective areas between pits. The laser reflects directly
off lands back to the sensor, helping the system interpret binary
data.

4. (c) TLC (Triple-Level Cell)

Explanation : TLC flash memory stores 3 bits of data per cell,
offering a good balance between cost, storage capacity, and
performance. It is widely used in consumer-grade SSDs.

S. (c) PCle

Explanation : High-speed M.2 NVMe SSDs wuse the PCle
(Peripheral Component Interconnect Express) interface. PCle
provides significantly faster data transfer speeds compared to
older interfaces like SATA.

B. Small answer type question

1. Define "Access Time" in the context of computer storage and
explain why it differs significantly between RAM and a Hard Disk
Drive.
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NOTES

2.

Briefly explain the function of the "Floating Gate" in a Flash
memory transistor.

What is the difference between CD-R and CD-RW?

Why are Solid State Drives (SSDs) more resistant to physical
shock and drops than Hard Disk Drives (HDDs)?

Differentiate between SRAM and DRAM in terms of their typical
usage within a computer.

Part 2

Long answer type question (200 words)

Explain the mechanism of reading data from an optical disc
(CD/DVD). How does the drive distinguish between a O and a 1?

Compare and contrast Sequential Access and Random Access
methods of data retrieval, providing one example of a storage
device for each.

Discuss the concept of "Wear Leveling" in SSDs. Why is it
necessary, and how does it extend the lifespan of the drive?

Describe the physical construction of a Hard Disk Drive (HDD).
What are the major components, and how do they interact to read
data?

Why has "Cold Storage" using Magnetic Tape seen a resurgence
in the era of Big Data and Cloud Computing?

Part 3

Long answer type question (300 words)

The Memory Hierarchy is a trade-off between speed, capacity,
and cost." Discuss this statement in detail, mapping out the
hierarchy from CPU Registers down to Magnetic Tape.

Analyze the transition from Magnetic Storage to Solid State
Storage in consumer electronics. What were the driving factors,
and what are the remaining barriers to SSDs completely
replacing HDDs?

Detailed comparison of Optical Storage formats: Trace the
technological evolution from CD to DVD to Blu-ray. How did
changing the laser wavelength impact storage capacity?

Explain the operational principles of Flash Memory. How does
the architecture of NAND Flash differ from NOR Flash, and why
is NAND preferred for mass storage devices?

You are building a high-performance workstation for video
editing that also requires long-term archival of finished projects.
Propose a storage configuration that utilizes Primary Memory,
SSDs, and HDDs/Optical media effectively. Justify your choices
based on speed and cost.
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UNIT - 6

SOFTWARE AND COMPUTER
LANGUAGES

UNIT STRUCTURE

6.1 Introduction

6.2 Objective

6.3 System Software vs. Application Software
6.4 Introduction to Operating Systems (OS)
6.5 Computer Languages: The Hierarchy of Code
6.6 Language Translators in Computing

6.7 Summary

6.8 Glossary

6.9 Answer to check your progress

6.10 Suggested readings - OER

6.11 Reference

6.12 Exercise

6.1. INTRODUCTION

Computer systems are a blend of physical machinery (hardware) and
digital instructions (software). While hardware provides the raw
processing power, it is the software that harnesses this power to
perform useful tasks. This unit explores the sophisticated hierarchy of
software that bridges the gap between human users and silicon chips.

At the most fundamental level, we have System Software, which
includes the Operating System (OS). The OS serves as the backbone of
the computer, managing memory, processes, and hardware devices. It
creates the environment in which all other programs run. Without an
OS, a computer is merely a collection of inert electronic components.
Sitting on top of this foundation is Application Software, the programs
designed for end-users to accomplish specific goals, such as writing
documents, browsing the internet, or editing photos.

To create this software, developers use Computer Languages. These
range from the complex, binary-based Machine Level Languages that
the hardware understands directly, to the human-readable High-Level
Languages used by modern programmers. Finally, we examine the
crucial role of Translators—Compilers, Interpreters, and Assemblers.
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These tools act as linguistic intermediaries, converting the English-
NOTES like code written by humans into the binary signals required by the
processor. Understanding these components provides a complete
picture of how a user's click transforms into a digital action.

6.2 OBJECTIVE

After completing this unit you will be able to :

o Differentiate clearly between System Software and Application
Software with relevant examples.

e Explain the architecture, core functions, and various types of
Operating Systems.

e Classify computer languages into Machine, Assembly, and
High-Level languages based on their abstraction.

e Compare and contrast the working mechanisms of Compilers,
Interpreters, and Assemblers.

e Analyze how hardware, system software, and application
software interact to execute a task.

6.3. SYSTEM SOFTWARE VS. APPLICATION SOFTWARE

Computer software is the set of instructions that tells computer
hardware what to do. While there are many nuances, software is
primarily divided into two main categories: System Software and
Application Software. Understanding the distinction between the two
is fundamental to understanding how modern computing works?

Choose the appropriate software tupe for specific computing needs.

System Application
Software Software
Manoges hardware

and pravides o
phoatform

Performs specific
tasks for users

Figure 6.1 : Two Sides of Software’s: Application vs System Softwares

6.3.1. System Software: The Foundation

System software is the interface between the hardware and the user
applications. It is designed to run a computer's hardware and
application programs. If we think of a computer as a house, the
system software is the foundation, the walls, and the electrical
wiring—it makes the structure habitable and functional.
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6.3.1.1 Key Characteristics

® Close to Hardware : It is written in low-level languages (like
Assembly) that interact directly with the hardware.

NOTES

® Fast Speed : Because it communicates directly with hardware
components, it is optimized for speed and efficiency.

® Hard to Manipulate : It is generally complex to design and difficult
for a standard user to modify.

® Essential : A computer cannot function without system software.

6.3.1.2 Major Types of System Software

1. Operating Systems (OS): The most critical system software. It
manages memory, processes, software, and hardware resources.

® Examples : Microsoft Windows, macOS, Linux, Android, iOS.

2. Device Drivers: Small programs that allow the Operating System
to communicate with specific hardware devices like printers,
graphics cards, or webcams.

® Example : NVIDIA Graphics Driver, HP Printer Driver.

3. Firmware: Permanent software programmed into a read-only
memory (ROM). It provides low-level control for a device's specific
hardware.

® Example : BIOS (Basic Input/Output System) or UEFI on a
motherboard.

>

Language Translators: These convert high-level programming code
(readable by humans) into machine code (readable by computers).

® Examples : Compilers, Assemblers, and Interpreters.

5. Utilities: Tools designed to configure, analyze, optimize, and
maintain a computer.

® Examples : Antivirus software, Disk Defragmenters, File
Management tools.

6.3.2. Application Software: The User Tools

Application software (often called "apps") is designed for the end-user.
It helps perform specific tasks, whether professional, educational, or
personal. Returning to the house analogy, application software
represents the furniture, appliances, and decorations—the things you
actually use to live your life inside the house.

6.3.2.1 Key Characteristics

® Close to User: Designed with a Graphical User Interface (GUI) to
be easy for humans to interact with.

® Task-Specific: Created to solve a specific problem or perform a
specific function (e.g., editing a photo, writing a report).

® High-Level Language: Written in high-level languages like Python,
Java, or C++, making it easier to develop and modify.
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® Non-Essential: The computer can run without these apps, though
NOTES it would be less useful to the user.

6.3.2.2. Major Types of Application Software

1. General Purpose Software: Software used for a wide variety of
tasks.

® Examples : Microsoft Word (Word Processing), Excel
(Spreadsheets), Google Chrome (Web Browsing).

2. Specialized /Custom Software: Designed for a specific industry or
organization.

® Examples : Medical billing software, School management
systems, CAD (Computer-Aided Design) for engineers.

3. Entertainment Software: Designed for leisure.

® Examples : Video games (Minecraft, Call of Duty), Media
players (VLC, Spotify).

6.3.3. Detailed Comparison: System vs. Application
Software

To truly understand the difference, we must look at how they operate,
who they are for, and how they are built.

6.3.3.1. Purpose and Function

® System Software: The primary goal is to manage the computer's
resources. It acts as a platform or environment in which
application software can run. It runs in the background and
maintains the system state.

® Application Software: The primary goal is to perform a specific
task for the user. It runs in the foreground and the user interacts
with it directly.

6.3.3.2. Development and Complexity

® System Software: Developing this requires deep knowledge of
computer architecture and hardware. It involves complex
programming with a focus on efficiency and resource
management.

® Application Software: Developing this focuses on User Experience
(UX) and solving user problems. While complex, it relies on the
libraries and tools provided by the System Software to function.

6.3.3.3. Trigger and Dependency

® Trigger: System software starts automatically when the computer
is turned on (boots up) and runs until it is turned off. Application
software is triggered by the user; you double-click an icon to open
it and close it when you are done.

® Dependency: Application software cannot run without system
software. However, system software can run independently
without application software.
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6.4. INTRODUCTION TO OPERATING SYSTEMS (OS)

NOTES
An Operating System (OS) is the most important software that runs on
a computer. It manages the computer's memory and processes, as well
as all of its software and hardware. It allows you to communicate with
the computer without knowing how to speak the computer's language.

In technical terms, an OS is a system software that acts as an
interface between the computer user and the computer hardware.

® Analogy : Think of an OS as the manager of a busy restaurant.
Hardware : The kitchen, stoves, and ingredients.
Applications : The recipes.

User : The customer ordering food.

Operating System : The manager who ensures the chefs (CPU)
aren't overwhelmed, the ingredients (Memory) are stocked, and the
customers (Users) get their correct orders on time.

6.4.1. Core Architecture: How it is Built

To understand an OS, you must understand its two main layers.

6.4.1.1. The Kernel

The Kernel is the central core of the operating system. It is the first
program loaded on start-up and remains in memory. It has complete
control over everything in the system.

® [t connects the application software to the hardware.

® [t handles the most critical tasks like memory management and
process scheduling.

6.4.1.2. The Shell (User Interface)

The Shell is the layer that interacts with the user. It takes commands
from you and translates them for the Kernel. There are two main types
of interfaces:

1. Command Line Interface (CLI): The user types text commands (e.g.,
MS-DOS, Linux Terminal). It is faster but requires memorizing
commands.

2. Graphical User Interface (GUI): The user interacts with visual
elements like icons, windows, and menus (e.g., Windows 11,
macOS). It is much more user-friendly.

6.4.2. Key Functions of an Operating System

The OS performs several critical functions that enable the computer to
operate efficiently.

6.4.2.1. Process Management (Processor Management)

A "process" is a program currently running. The CPU can only do one
thing at a time (in a single core), but we often run music, a browser,
and a game simultaneously.

AUTOMATION AND INTERNET | 105



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

® Scheduling: The OS decides which process gets access to the CPU
NOTES and for how long.

® Multitasking: It switches between processes so quickly
(milliseconds) that it gives the illusion that everything is
happening at once.

6.4.2.2. Memory Management

The OS manages the Primary Memory (RAM).

® Allocation: When you open an app, the OS assigns it a specific
block of memory.

® De-allocation: When you close the app, the OS reclaims that
memory so other apps can use it.

® Virtual Memory: If RAM runs out, the OS uses a portion of the
hard drive as temporary RAM to keep the system running.
6.4.2.3. File Management

Computers store data on secondary storage (Hard Drives/SSDs). The
OS organizes this data into files and directories (folders).

® It handles the creation, deletion, transfer, and naming of files.
® [t keeps track of where exactly on the disk the data is stored
(using file systems like NTFS, FAT32, or APFS).

6.4.2.4. Device Management (I/O Management)

An OS communicates with hardware devices through Drivers.

® When you plug in a USB mouse, the OS detects it and loads the
appropriate driver so the cursor moves when you move the mouse.

® It manages buffers (temporary storage) to ensure data flows
smoothly between fast CPUs and slow peripheral devices.

6.4.2.5. Security and Protection

® Authentication: Verifying who the user is (Passwords, FacelD).

® Authorization: Deciding what files or programs a user is allowed to
access.

® Malware Protection: Modern OSs have built-in firewalls and
defenders to prevent unauthorized access.

6.5. COMPUTER LANGUAGES: THE HIERARCHY OF
CODE

A computer language (or programming language) is a set of rules and
syntax used to instruct a computer to perform specific tasks.
Computers, at their core, only understand electrical signals (On/Off).
To bridge the gap between human thought and machine execution,
computer languages are categorized into a hierarchy based on their
abstraction from the hardware.
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6.5.1. Machine Level Language (First Generation Language
- 1GL) NOTES

Machine Level Language (MLL) is the lowest level of programming
language. It is the only language that a computer can understand and
execute directly without any translation.

6.5.1.1. Definition and Structure

® Binary Format: MLL consists entirely of binary digits: Os and 1s.
» 1 represents an "On" state (high voltage).
» O represents an "Off" state (low voltage).

® Direct Hardware Control: Every instruction in machine code
corresponds directly to a specific circuit action within the CPU
(Central Processing Unit).

6.5.1.2. How it Works

A Machine Language instruction typically consists of two parts:

1. Opcode (Operation Code) : Tells the computer what to do (e.g.,
ADD, LOAD, STORE).

2. Operand : Tells the computer where to find the data (the memory
address) to work on.

Example :

An instruction to add two numbers might look like this to the
computer:

10110000 01100001 (This is purely illustrative; actual architecture
varies).

6.5.1.3 Advantages

® Speed: Since no translation is required, machine code executes
faster than any other language.

® Efficiency: It utilizes system resources (memory and CPU) most
effectively.

6.5.1.4 Disadvantages

® Complex and Difficult: It is extremely difficult for humans to read,
write, or debug. A single misplaced O or 1 causes the program to
fail.

® Machine Dependent: Code written for one type of CPU (e.g., Intel)
will not run on another (e.g., ARM). It is not portable.

® Tedious: Writing even a simple program (like adding two numbers)
requires many lines of binary code and deep knowledge of the
hardware architecture.

6.5.2. Assembly Level Language (Second Generation
Language - 2GL)

Assembly Level Language (ALL) was developed to make programming

slightly easier than binary. It acts as a thin layer of abstraction over

machine code.
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6.5.2.1 Definition and Structure

NOTES _
® Mnemonics : Instead of Os and 1s, Assembly uses short
alphanumeric abbreviations called mnemonics to represent
instructions.

» Instead of 10110000, a programmer might write MOV (Move).
» Instead of 00000100, they might write ADD.

® Symbolic Addresses : It allows the use of names (symbols) for
memory locations rather than hard-coded binary addresses.

6.5.2.2. The Need for a Translator: The Assembler

Computers still only understand Os and 1s. Therefore, Assembly code
must be translated.

® Assembler : A system software that translates Assembly code
(Source Code) into Machine code (Object Code).

Example (x86 Assembly) :

MOV AX, 1(Move the value 1 into the AX register)
MOV BX, 2(Move the value 2 into the BX register)
ADD AX, BX(Add the value of BX to AX)

6.5.2.3. Advantages

® Easier than Machine Code: Mnemonics are easier to memorize
than binary strings.

® Hardware Control: It still provides precise control over hardware,
making it ideal for writing device drivers and embedded systems.

® Efficiency: It is almost as fast and efficient as machine language.

6.5.2.4 Disadvantages

® Machine Dependent: Like machine language, Assembly is specific
to the computer's architecture. Assembly for an Intel chip is
different from Assembly for a PlayStation chip.

® Lengthy Code: It still requires many lines of code to perform
simple tasks compared to high-level languages.

6.5.3. High-Level Language (Third Generation Language -
3GLand beyond)

High-Level Languages (HLL) are designed to be user-friendly.They

abstract away the details of the computer hardware, allowing the

programmer to focus on logic rather than memory registers and CPU
cycles.

6.5.3.1 Definition and Structure

® Human-Readable: HLLs use English-like words and mathematical
symbols (e.g., if, while, print, +, =).
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® Problem-Oriented: They are designed to solve specific problems
(like creating a website or calculating data) rather than managing NOTES
machine internals.

6.5.3.2. The Need for Translators: Compilers and
Interpreters

Since the computer cannot understand English keywords, HLLs must
be translated into machine code.

® Compiler : Translates the entire program at once into machine
code before execution (e.g., C++, Java).

® Interpreter : Translates and executes the code line by line (e.g.,
Python, JavaScript).

Example (Python) :

a=1
b=2
print(a + b)

Note how concise and readable this is compared to the Assembly
example above.

6.5.3.2. Advantages

® Portable (Machine Independent): Code written in an HLL can
usually run on any computer (Windows, Mac, Linux) with little to
no modification.

® Easy to Learn and Debug: The syntax is logical and readable,
making errors easier to find.

® Productivity: Programmers can write complex software much
faster because one line of HLL code might represent dozens of
lines of machine code.

6.5.3.4 Disadvantages

® Slower Execution: Because of the abstraction and translation
layers, HLLs are generally slower than Machine or Assembly
language.

® Less Hardware Control: They generally do not allow direct
manipulation of hardware registers (though languages like C allow
some level of this).

¥ check Your Progress 6.1

1. Multiple Choice Question: Which of the following is NOT a
function of an Operating System?

A. Memory Management

B. Process Scheduling
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C. Performing complex mathematical calculations for a
NOTES spreadsheet

D. File Management

2. True or False: High-Level Languages are faster to execute than
Machine Level Languages because they are easier to write.

3. Short Answer Question: What is the primary role of a "Device
Driver"?

4. Short Answer Question: Why is an Interpreter often preferred for
learning programming compared to a Compiler?

6.6. LANGUAGE TRANSLATORS IN COMPUTING

Computers are electronic devices that strictly understand Machine
Code (binary: Os and 1s). However, humans find writing binary
incredibly difficult and error-prone. We prefer writing in Assembly
Language (mnemonics) or High-Level Language (English-like syntax).

A Translator is a type of system software that bridges this gap. It
converts programming code written by humans (Source Code) into
the binary code understood by the computer (Object/Machine Code).

There are three primary types of translators, classified by the type of
language they translate and how they execute the translation.

6.6.1. The Assembler

The Assembler is the translator specifically designed for Assembly
Language.

6.6.1.1 Function

Its primary job is to translate Assembly Language code (low-level
mnemonics like MOV, ADD, SUB) into Machine Code (binary).

6.6.1.2 How It Works

® One-to-One Mapping: Generally, one line of Assembly code
corresponds to exactly one instruction in machine code. This
makes the translation process straightforward and efficient.

® Two-Pass Process: Most assemblers operate in two passes:

1.Pass 1 : It scans the code to collect all the labels (symbols
defined by the programmer) and assigns memory addresses to
them.

2.Pass 2 : It replaces those labels with the actual addresses and
generates the binary machine code.
6.6.1.3 Key Characteristics

® Hardware Specific : An assembler is written for a specific computer
architecture. An assembler for an Intel processor cannot be used
for an ARM processor.
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® Output : It produces an object file (e.g., .obj) which is then linked
with libraries to create an executable file. NOTES
6.6.2. The Compiler
The Compiler is a translator for High-Level Languages (like C, C++,
Rust). It translates the code to make it ready for execution later.
6.6.2.1. Function

It translates the entire source program into machine code all at once
before the computer runs it.

6.6.2.2. How It Works
1. Scanning: The compiler takes the entire source code file.

2. Analysis: It checks the syntax (grammar) of the code for errors. If
there are errors, it stops and reports a list of all errors found.

3. Code Generation: If there are no errors, it converts the whole
program into an Object Code file (machine language).

4. Execution: The user runs this object file independently. The
compiler is no longer needed once the file is compiled.

6.6.2.3. Advantages

® Speed of Execution: Once compiled, the program runs very fast
because the translation is already done.

® Privacy: You can distribute the software as an executable file
without sharing your original source code (proprietary software).

® Optimization: Compilers can optimize code to make it run more
efficiently on the CPU.

6.6.2.4. Disadvantages

® Debugging is Hard: Errors are reported all at once at the end of
compilation, which can be overwhelming for beginners.

® Memory Usage: It requires more memory during the compilation
process to generate the object code.

6.6.3. The Interpreter

The Interpreter is also a translator for High-Level Languages (like
Python, Ruby, JavaScript), but it focuses on immediate execution.

6.6.3.1. Function

It translates the source code line-by-line and executes it immediately.

6.6.3.2. How It Works
1. Fetch: It reads one line of source code.
2. Translate: It converts that specific line into machine code.

3. Execute: The computer runs that instruction immediately.

4. Repeat: It moves to the next line.
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Note : It does not create a standalone object code file. Every time
NOTES you run the program, it must be translated again.

6.6.3.3. Advantages

® Easy Debugging: If there is an error on line 10, the program stops
exactly at line 10 and tells you. This makes it excellent for
learning and development.

® Portability: Interpreted languages are often platform-independent.
As long as the machine has the Interpreter installed (e.g., Python
installed), the code will run.

6.6.3.4. Disadvantages

® Slower Execution: The program runs slower than compiled code
because the computer is "translating while running."

® Source Code Required: To run the program on another computer,
you must share the original source code.

E:ll- Activity 6.1: Exploring Software Types and Programming
Languages

Objective:

To help students differentiate between system software and

application software, understand their functions, and learn the

basics of programming languages and their classifications.

Activity Description :

Students will explore different types of software installed on
computers, including system software (operating system, drivers,
utilities) and application software (word processors, spreadsheets,
browsers). They will also learn about programming languages, their
types (low-level and high-level), and the role of translators like
compilers and interpreters. The activity combines observation,
classification, and basic programming exercises.

Task to be Performed :

1. Identify and list system software and application software on a
lab computer.

2. Explain the purpose of each software type and provide real-life
examples.

3. Classify programming languages into low-level (machine,
assembly) and high-level (Python, Java, C++).

4. Write a simple program in a high-level language and run it using
an interpreter or compiler.

S. Prepare a short report or presentation summarizing software
types, language classifications, and translator tools.

Expected Learning Outcome :

® Students will be able to distinguish between system software
and application software.
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® Students will understand different types of programming
languages and their uses. NOTES

® Students will gain hands-on experience with basic programming
and running code.

® Students will develop analytical and classification skills by
linking software types to practical applications.

6.7. SUMMARY

In this unit, we established that software is the indispensable
instruction set that drives computer hardware. We categorized
software into System Software, which acts as the interface between
hardware and software, and Application Software, which serves the
direct needs of the user.

We explored the Operating System (OS) as the most critical system
software, responsible for resource management, process scheduling,
and providing a user interface. We also examined the hierarchy of
Computer Languages, moving from the raw binary of Machine
Language to the mnemonic-based Assembly Language, and finally to
the user-friendly High-Level Languages used today.

Finally, we discussed the necessity of Translators—Compilers,
Interpreters, and Assemblers. These tools are essential for converting
human-readable logic into machine-executable binary. Together, these
components form a cohesive ecosystem: the hardware provides the
power, the OS provides the control, the languages provide the tools for
creation, and the applications provide the utility for the end-user.
Understanding this layered architecture is fundamental to mastering
computer science concepts.

6.8. GLOSSARY

1. System Software: Software that manages and controls computer
hardware and provides a platform for application software to run.
Examples include Operating Systems, device drivers, and utilities.

2. Application Software: Software designed for end-users to perform
specific tasks such as word processing, web browsing, or gaming.
Examples include MS Word, Excel, and Photoshop.

3. Operating System (OS): The most important system software that
acts as an interface between the user and computer hardware. It
manages memory, processes, files, and devices.

4. Kernel: The core component of an operating system that controls
system resources such as CPU, memory, and hardware devices. It
remains in memory while the system is running.

5. Device Driver: A specialized program that allows the operating
system to communicate with and control specific hardware devices

like printers, keyboards, and graphics cards.
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6.
NOTES

10.

Machine Language (1GL) : The lowest-level programming
language consisting entirely of binary digits (Os and 1s). It is
directly understood and executed by the computer’s CPU.
Assembly Language (2GL) : A low-level programming language
that uses mnemonic codes (such as ADD, MOV) instead of
binary. It requires an assembler to translate it into machine
code.

High-Level Language (3GL) : A wuser-friendly programming
language that uses English-like syntax and is easier to write and
understand. Examples include Python, Java, and C++.

Compiler : A translator that converts the entire high-level source
code into machine code at once before execution, generating an
object or executable file.

Interpreter : A translator that converts and executes high-level
code line-by-line at runtime without generating a separate object
code file.

6.9.

ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

1.

AUTOMATION AND INTERNET

Check Your Progress 6.1

C

Explanation : While the OS manages the resources required to
run a spreadsheet program, the actual mathematical
calculation of user data is performed by the Application
Software (e.g., MS Excel), not the OS itself.

False

Explanation : High-Level Languages are slower to execute
because they must be translated (compiled or interpreted) into
machine code before the computer can understand them.
Machine Level Language is executed directly by the hardware,
making it the fastest.

Ans. A Device Driver is a specialized type of system software
that acts as a translator between the Operating System and a
specific piece of hardware (like a printer or graphics card). It
allows the generic OS to communicate with and control the
unique features of that specific hardware device.

Ans. An Interpreter translates and executes code line-by-line. If
it encounters an error, it stops immediately at that specific line
and notifies the user. This makes debugging (finding and fixing
errors) much easier for beginners compared to a compiler,
which lists all errors at once after scanning the entire program.
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6.10. SUGGESTED READINGS - OER

NOTES
Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3767
Resource

6.11. REFERENCE

1. Introduction to Computer Science — [.T.L. Education Solutions
Limited — ISBN: 8131760308 / 9788131760307 — Published Year:
2011 (contains chapters on computer software and computer
languages)

2. Fundamentals of Computer & OOP Using C++ - S.J.
Balamurugan, B. Uma Maheswari, B. Vignesh Prabhu & B.
Mahaswetha — ISBN: 978-81-989720-5-7 — Published Year: 2025
(intro to software fundamentals and programming essentials)

3. Computing Fundamentals & Programming in C — Nasib Singh Gill
— ISBN: 9789381068502 - Published Year: 2025 (covers basic
software concepts, evolution of languages & programming
fundamentals)

4. Fundamentals of Programming Languages — Chris Chancellor (Ed.)
— ISBN: 9781635496802 — Published Year: 2018 (explains core
ideas of programming languages, syntax, classifications &
paradigms)

S. Concepts of Programming Languages — Robert Sebesta — ISBN:
9781292100555 — Published Year: 2016 (comprehensive overview
of programming language concepts, types and design)

6. The Practice of Programming — Brian W. Kernighan & Rob Pike —
ISBN: 020161586X — Published Year: 1999 (focuses on practical
software development issues across languages, including design,
debugging & style)

6.12. EXERCISE

Part 1

A. Multiple choice question

1. Which system software resides in the Read-Only Memory (ROM)
and initializes the hardware during boot-up?

(a) Compiler

(b) Firmware (BIOS)
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(c) Application Software

NOTES .
(d) Linker

2. Which of the following is an example of a translator that generates
a standalone Object Code file?

(a) Interpreter
(b) Assembler

(c) Compiler

(d) Both B and C

3. In the hierarchy of computer languages, which language uses
mnemonics like ADD and MOV?

(a) High-Level Language

(b) Machine Level Language
(c) Assembly Level Language
(d) Natural Language

4. Microsoft Word, Photoshop, and VLC Media Player are examples
of:

(a) Utility Software

(b) System Software

(c) General Purpose Application Software
(d) Device Drivers

S. Which type of Operating System is designed to respond to inputs
within a strict, fixed time constraint?

(a) Batch Processing OS

(b) Real-Time OS (RTOS)

(c) Distributed OS

(d) Time-Sharing OS
Answers with Explanations:

1. (b) Firmware (BIOS)

Explanation : Firmware such as BIOS (Basic Input/Output
System) is stored in ROM and runs when the computer starts. It
initializes and tests the hardware components during the boot-up
process before loading the operating system.

2. (d) Both Band C

Explanation : An Assembler converts assembly language into
object code, and a Compiler translates high-level language
programs into standalone object code files. Both generate object
code that can later be linked and executed.

AUTOMATION AND INTERNET | 116



SOFTWARE AND COMPUTER LANGUAGES

3. Answer: (c) Assembly Level Language

Explanation : Assembly language uses mnemonic codes like ADD, NOTES

MOV, and SUB to represent machine-level instructions. These
mnemonics make programming easier than using pure binary
machine language.

4. (c) General Purpose Application Software

Explanation : Microsoft Word, Photoshop, and VLC Media Player
are application software designed to perform specific user tasks
such as document editing, image editing, and media playback.
They are not system-level programs.

5. (b) Real-Time OS (RTOS)

Explanation : A Real-Time Operating System (RTOS) processes
data and responds to inputs within a fixed and strict time limit. It
is used in systems like medical devices, industrial control
systems, and embedded systems where timing is critical.

B. Small answer type question

1. Define "Utility Software" and provide two examples of utilities
commonly found on a personal computer.

2. Briefly explain the concept of "Multitasking" in an Operating
System.

3. What are the two main components/layers of an Operating
System architecture?

4. Why is Machine Level Language considered "Machine
Dependent"?

5. Distinguish between "Source Code" and "Object Code."

Part 2

C. Long answer type question (200 words)

1. Compare System Software and Application Software based on
their purpose, user interaction, and dependency.

2. Explain the "Booting Process" of a computer system. What role
does the OS play in this?

3. Discuss the advantages and disadvantages of using Assembly
Level Language over High-Level Language.

4. Describe the "Memory Management" function of an Operating
System. What is the role of Virtual Memory?

S. Differentiate between a Command Line Interface (CLI) and a
Graphical User Interface (GUI) with examples.
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Part 3

D. Long answer type question (300 words)

1.

Without an Operating System, a computer is useless." Justify
this statement by detailing the five core functions of an
Operating System.

. Write a detailed comparative analysis between Compilers and

Interpreters. Include their working mechanisms, error
detection methods, and suitable use cases.

. Trace the evolution of Computer Languages from First

Generation (Machine) to Third Generation (High-Level). How
has the focus shifted from hardware efficiency to programmer
productivity?

Classify and explain the different types of Operating Systems
(Batch, Time-Sharing, Real-Time, Distributed, Mobile). Give a
real-world application example for each.

Explain the complete relationship hierarchy in a computer
system: Hardware < System Software <> Application Software
< User. Use an analogy (like a restaurant or house) to
illustrate the dependencies
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UNIT -7

MS-WORD — BASICS TO
ADVANCED

UNIT STRUCTURE

7.1 Introduction

7.2 Objective

7.3 Interface overview (Ribbon, Status Bar).

7.4 Working with Files: Creating, Saving, and Opening.

7.5 Text Manipulation: Editing, Moving, Copying,
Pasting.

7.6 Table Manipulations: Creating, merging cells, borders,
and shading.

7.7 Graphics: Adding Clip Art, Pictures, and Shapes.
7.8 Hindi and English Typing techniques.

7.9 Summary

7.10 Glossary

7.11 Answer to check your progress

7.12 Suggested readings - OER

7.13 Reference

7.14 Exercise

7.1 INTRODUCTION

In the modern digital landscape, the ability to process text efficiently is
not just a skill—it is a necessity. Whether you are a student drafting a
thesis, an employee generating a report, or an administrator managing
correspondence, the written word remains the primary mode of
professional communication. Microsoft Word has stood for decades as
the industry-standard software for this purpose, evolving from a
simple typewriter replacement into a powerful publishing platform.

This unit is designed to demystify the complexities of Microsoft Word.
Many users know how to type and print, but few understand the
"engine" under the hood—the features that turn a chaotic draft into a
polished, professional document. We begin by exploring the Interface,
breaking down the Ribbon and Status Bar to ensure you can navigate
the software with confidence. From there, we move into the lifecycle of
a document: creating, saving, and retrieving files securely.

AUTOMATION AND INTERNET

NOTES
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However, true proficiency comes from manipulation. You will learn
NOTES not just to type, but to sculpt your text using advanced editing tools,
formatting styles, and structural elements like tables and lists. We
also address the visual aspect of documents, teaching you how to
integrate graphics and shapes without breaking your layout. Finally,
acknowledging the bilingual nature of many modern workspaces, we
cover essential typing techniques for both English and Hindi. By the
end of this unit, Microsoft Word will no longer be a tool you struggle
with, but a partner in your productivity.

7.2. OBJECTIVE

After completing this unit, you will be able to :

e Navigate the Microsoft Word interface with confidence,
identifying and utilizing the Ribbon, Tabs, Groups, and the
Status Bar to locate necessary commands efficiently.

e Manage the full lifecycle of a document, including creating new
files from templates, saving them in various formats (DOCX,
PDF), and retrieving them using the Backstage View.

e Apply professional formatting techniques to text and
paragraphs, utilizing Styles for consistency, and organize data
effectively using Bulleted, Numbered, and Multilevel lists.

e Design complex document layouts by inserting and
manipulating Tables, managing graphical elements like Pictures
and Shapes, and controlling Text Wrapping behaviors.

e Demonstrate proficiency in typing techniques, including proper
home-row finger placement for English QWERTY typing and
understanding the difference between Inscript and Kruti Dev
systems for Hindi typing.

7.3. INTERFACE OVERVIEW (RIBBON, STATUS BAR).

To master Microsoft Word, one must first understand the "cockpit" of
the software: the Interface. The interface is designed to keep the most
commonly used tools accessible while tucking away advanced
features until they are needed.

This guide focuses on the two most critical components of the Word
environment: The Ribbon (at the top) and The Status Bar (at the
bottom).

7.3.1: The Ribbon

The Ribbon is the command center of Microsoft Word. Introduced in
Word 2007 to replace old-fashioned menus, it organizes commands
into a logical hierarchy to help you find features quickly.

The Ribbon is structured into three layers:

1. Tabs: These sit at the very top (e.g., Home, Insert). Each tab
represents a core task.
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2. Groups: Within each tab, related commands are bundled together
(e.g., the Font group contains bold, italics, and font size). NOTES

3. Commands: The specific buttons, boxes, or menus you click to
perform an action.

7.3.1.1 Key Tabs and Their Functions

While the Ribbon can be customized, these are the standard
tabs you will use daily:

7.3.1.1.1. The Home Tab

This is the default tab when you open Word. It contains the most
frequently used features for document creation.

® Clipboard: Copy, Cut, Paste, and the Format Painter.

® Font: Controls typeface, size, color, bold, italics, underlining, and
highlighting.

® Paragraph: Alignment (left, center, right), bullet points,
numbering, indentation, and line spacing.

® Styles: A gallery of pre-set formatting (like Heading 1, Normal,
Title) that is essential for automatic Tables of Contents.

7.3.1.1.2. The Insert Tab
Use this tab when you want to add something to the page that

isn't just text.
® Pages: Add a Cover Page, Blank Page, or Page Break.
® Tables: Insert or draw grids to organize data.

® Illustrations: Add Pictures, Shapes, Icons, SmartArt, and
Charts.

® Header & Footer: Add repeated content to the top or bottom
of every page (like page numbers).

7.3.1.1.3. The Layout Tab
This tab controls the physical appearance of the page before printing.

® Page Setup: Adjust Margins, Orientation (Portrait vs. Landscape),
and Paper Size (Letter, A4).

® Paragraph: Specific controls for spacing before and after

paragraphs.
7.3.1.1.4. The View Tab

This changes how you see the document, not how it prints.
® Views: Switch between Read Mode, Print Layout, and Web Layout.

® Show: Toggle the Ruler, Gridlines, or Navigation Pane (great for
long documents).

® Zoom: View the page at 100%, One Page, or Multiple Pages width.
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7.3.1.2. Contextual Tabs (The "Hidden" Tabs)

One of the most confusing parts of the Ribbon for beginners is that
some tabs disappear. These are called Contextual Tabs. They only
appear when you select a specific object.

NOTES

® Example: You will not see the Picture Format tab until you click
on an image.

® Example: You will not see Table Design or Layout until you click
inside a table.

7.3.1.3. The Quick Access Toolbar (QAT)

Located above the Ribbon (in the window's title bar), this small
toolbar is customizable. It holds commands you want available
regardless of which Tab is currently open. By default, it includes
Save, Undo, and Redo.

7.3.2. The Status Bar

The Status Bar runs horizontally across the very bottom of the Word
window. It is often overlooked, but it provides vital real-time data
about your document and shortcuts to change your view.

7.3.2.1. Document Information (Left Side)
This section helps you track the length and progress of your
document.

® Page Number: Displays "Page X of Y" (e.g., Page 3 of 10). Clicking
this opens the Navigation Pane, allowing you to jump to specific
pages or headings.

® Word Count: Displays the total number of words in the
document.

» Pro Tip: If you highlight a specific paragraph, this number
changes to show how many words are in the selection (e.g., 50
of 1,000 words).

» Clicking this opens the detailed Word Count dialog box, which
lists characters (with and without spaces), paragraphs, and
lines.

® Proofing Errors: An icon resembling a book.
» Checkmark: No errors found.

» X symbol: Word has detected spelling or grammar errors.
Clicking this opens the Editor pane.
® Language: Displays the current proofing language (e.g., English
(US)). Clicking this allows you to change the language for spell-
checking.

7.3.2.2. View Shortcuts (Right Side)

These three small icons allow you to switch view modes instantly
without going to the View Tab.
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® Read Mode: Formats the document like a book with side-by-side
pages, hiding most editing tools for easier reading. NOTES

® Print Layout: The default view. It shows exactly how the document
will look when printed, including margins and headers.

® Web Layout: Shows how the document would look as a webpage
(text wraps to the window size, no page breaks).

7.3.2.3. The Zoom Slider (Far Right)
This tool controls the magnification of the document.

® Minus (-) Button: Zooms out (makes the page smaller),
allowing you to see more pages at once.

® Plus (+) Button: Zooms in (makes the page larger), helpful for
detailed editing or reading small text.

® Percentage Indicator: Clicking the percentage number (e.g.,
100%) opens the Zoom dialog box for precise control.

7.4. WORKING WITH FILES: CREATING, SAVING, AND
OPENING.
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Figure 7.1 : Microsoft Word Panel

While the Ribbon lets you edit what is on the page, the File Tab allows
you to manage the file itself. When you click the File tab in the top-left
corner, you enter what Microsoft calls the Backstage View. This is
where you handle the "admin" work of document creation.

7.4.1. Creating a New Document

Every project starts here. Word offers two main paths for creating a
document: starting from scratch or using a pre-designed blueprint.
7.4.1.1. The Blank Document

This is the standard option for most users. It provides a plain white
page with default margins (usually 1 inch) and the default font
(usually Calibri, size 11).

® Step 1: Click the File tab.

® Step 2: Select New from the left-hand menu.
® Step 3: Click the large Blank Document tile.
[ ]

Shortcut: Press Ctrl + N on your keyboard to instantly spawn a
new blank document without opening menus.
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7.4.1.2. Using Templates

NOTES Templates are pre-formatted documents that include placeholder

text, graphics, and design themes. They save time on formatting
complex documents like resumes, brochures, or calendars.

® Browsing : On the New screen, below the Blank Document option,
you will see a gallery of templates.

® Searching: Use the search bar ("Search for online templates") to
find specific types, such as "Invoice," "Flyer," or "Letter."

® Previewing: Clicking a template once will open a preview window
describing the template. Click Create to load it.

7.4.2. Saving Documents

Saving is the most critical skill in Word. Understanding how and

where to save prevents data loss.

7.4.2.1. "Save" vs. "Save As"

Beginners often confuse these two commands. Here is the golden
rule:

® Save As: Used for the first time you save a document, or when
you want to create a copy of the document with a different name
or location. It asks: "What should we name this, and where
should we put it?"

® Save: Used to update a document you have already named. It
simply writes your recent changes over the existing file.

7.4.2.2. How to Save a New File
1. Click File>Save As.
2. Choose a Location:

» OneDrive: Saves the file to the cloud. This allows you to access
it from any computer and enables AutoSave.

» This PC: Saves the file locally to your hard drive (e.g., Desktop,
Documents folder).

» Browse: Opens the File Explorer window to let you manually
navigate to a specific folder.

3. Name the File: Type a descriptive name in the "File name" box.
4. Click Save.

7.4.2.3. File Formats

By default, Word saves files as a .docx. However, you can change the
file type in the "Save As" dialog box

7.4.2.4. AutoSave (Cloud Only)

If you save your file to One Drive or SharePoint, you can toggle the
AutoSave switch (top left of the window title bar) to On. Word will
then save your changes every few seconds automatically.
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® Note : If you save to "This PC," AutoSave is usually disabled, and
you must manually save often. NOTES

7.4.3: Opening Documents

Once a file is saved and closed, you need to know how to retrieve it.

7.4.3.1. The Recent List
The fastest way to open a file you were just working on.
1. Click File>Open.

2. On the right side, under Recent, you will see a chronological list of
documents you edited lately.

3. Pinning Files: If you have a document you use every day, hover
over the file name in the Recent list and click the Pushpin icon.
This "pins" the file to the top of the list so it never disappears, even
if you open newer files.

7.4.3.2. Browsing for Files
If the file isn't in the Recent list:
1. Click File>Open.

2. Click Browse.

3. A "Open" dialog box (File Explorer) appears. Navigate to the folder
where you saved the file (e.g., Documents or USB Drive).

4. Double-click the file to open it.
7.4.3.3. Opening PDF Files

Word can open PDF files and attempt to convert them back into
editable text.

1. Go to File>Open and select a PDF file.

2.  Word will display a warning that the document might look slightly
different from the original. Click OK.

3. You can now edit the text of the PDF

7.5. TEXT MANIPULATION : EDITING, MOVING, COPY-
ING, PASTING.

Once text is on the page, the real work begins. "Text Manipulation"
refers to the ability to rearrange, duplicate, and refine your words
without having to retype them. This module covers the essential
mechanics of editing.

7.5.1. Selecting Text (The Prerequisite)

Before you can copy, move, or format text, you must tell Word exactly
which text you want to change. This is called selecting (or
highlighting).

7.5.1.1. Mouse Selection Techniques

While clicking and dragging across text is the standard method, these
shortcuts are much faster and more precise:
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To Select... Do This...
NOTES : :
A Single Word Double-click anywhere on the word.
A Paragraph Triple-click anywhere inside the paragraph.
A Single Line Move your mouse to the left margin (pointer
turns into an arrow pointing right) and click
once.

The Entire Document | Move mouse to left margin and Triple-click
quickly.

Non-Adjacent Text Hold down the Ctrl key while selecting
different parts of the text.

Table 7.1 : Mouse Selection Techniques

7.5.1.2. KEYBOARD SELECTION TECHNIQUES

For typists who prefer to keep their hands on the keys:

® Shift + Arrow Keys: Highlights text character by character or line
by line.

® Ctrl + Shift + Arrow: Highlights one whole word at a time.

® Ctrl + A: Selects All content in the document immediately.

7.5.2. Basic Editing (Delete vs. Backspace)

Deleting text seems simple, but there is a crucial difference between
the two keys used to remove characters.

® Backspace Key: Deletes characters to the Left of the cursor
(backward). Use this when you just typed a mistake.

® Delete Key: Deletes characters to the Right of the cursor (forward).
Use this when you click in the middle of a sentence and want to
remove what comes next.

Note : If text is selected, pressing either Backspace or Delete will
remove the entire selection instantly.

7.5.3. The Clipboard (Cut, Copy, & Paste)

The Clipboard is a temporary, invisible storage area in your
computer's memory. When you Cut or Copy something, it lives in the
Clipboard until you Paste it or copy something else.

7.5.3.1. Copy vs. Cut
Beginners often confuse these commands.

® Copy (Ctrl + C): Creates a duplicate. The text remains in its
original location, and a clone is stored in the Clipboard. Use this
to repeat text.

® Cut (Ctrl + X):Removes the text from its original location and
stores it in the Clipboard. Use this to move text from one
paragraph to another.

AUTOMATION AND INTERNET | 126



MS-WORD — BASICS TO ADVANCED
7.5.3.2. Paste (Ctrl + V)

This places the content currently sitting in the Clipboard into your
document at the location of your blinking cursor.

NOTES

7.5.4. Drag and Drop Editing

For moving text a short distance (e.g., moving a sentence to the end of
the paragraph), you don't need Cut and Paste. You can use the mouse.

1. Select the text you want to move.
2. Click and Hold your mouse button down on the selected text.

3. Drag the cursor to the new location. You will see a small vertical
black line indicating where the text will land.

4. Release the mouse button. The text "drops" into place.

7.5.5: The Safety Net (Undo and Redo)

Word remembers your actions. If you accidentally delete a page or
paste the wrong text, you can fix it instantly.

® Undo (Ctrl + Z): Reverses your last action. You can press this
multiple times to step back through your recent history.

® Redo (Ctrl + Y): If you undid something and decided you actually
wanted it back, Redo restores it.

The Undo Menu:

In the Quick Access Toolbar (top left), there is a small arrow next to
the Undo icon. Clicking this shows a list of your last 20+ actions (e.g.,
"Typing," "Bold," "Paste"). You can select a point in the list to undo
multiple steps at once.

7.6. TABLE MANIPULATIONS: CREATING, MERGING
CELLS, BORDERS, AND SHADING.

7.6.1: Creating a Table

There are three main ways to insert a table, depending on your needs.

7.6.1.1. The Grid Method (Quickest)
Best for small, simple tables.

1. Go to the Insert tab.

2. Click the Table button.

3. Hover your mouse over the grid squares. As you move, the grid
highlights (e.g., "4x3 Table").

4. Click when the desired number of rows and columns is
highlighted. The table appears instantly.

7.6.1.2. The Insert Dialog Box (Most Precise)

Best for large tables (e.g., 50 rows) or specific width requirements.

1. Go to Insert>Table>Insert Table...

2. Enter the exact number of Columns and Rows.
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3. AutoFit Behavior:
NOTES » Fixed column width: Keeps columns a specific size.
» AutoFit to window: Stretches the table to fill the page margins
(responsive design).
7.6.1.3. Draw Table (Manual Control)
Best for irregular tables with different sized cells.
1. Go to Insert>Table>Draw Table.
2. Your cursor turns into a Pencil.

3. Click and drag to draw the outer box, then draw vertical or
horizontal lines inside to create rows and columns.

4. Press Esc to turn the pencil off.

7.6.2. Navigation and Selection

Before manipulating a table, you must know how to move around and
select specific parts.

® Moving: Press Tab to jump to the next cell. Press Shift + Tab to go
back.

» Note : If you are in the very last cell of a table and press Tab,
Word will automatically create a new row.

® Selecting a Cell: Hover near the bottom-left corner of a cell until
the cursor turns into a small black arrow pointing diagonally
(\nearrow), then click.

® Selecting a Column: Hover above the top border of the column
until the cursor turns into a black down arrow (\downarrow),
then click.

® Selecting the Whole Table: Click the small Crosshair Icon (Move
Handle) that appears at the top-left corner of the table.
7.6.3: Modifying Structure (The Layout Tab)
Once a table is created, you often need to change its physical
structure. These tools are found in the Layout tab (to the right of
Table Design).
7.6.3.1. Inserting Rows and Columns
Forgot to add a column for "Email Address"? No problem.
1. Click inside a cell near where you want the new row/column.
2. Go to the Layout tab, Rows & Columns group.
3. Choose:
® Insert Above / Below (for Rows)
® Insert Left / Right (for Columns)

® Shortcut: Hover over the border between two rows/columns; a
small (+) sign will appear. Click it to add a row/column
instantly.
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7.6.3.2. Merging and Splitting Cells

Merging is essential for creating headers that span across multiple NOTES
columns (e.g., a "2023 Sales" header spanning Q1, Q2, Q3, and Q4
columns).

To Merge Cells :

1. Highlight the two or more adjacent cells you want to combine.
2. Go to Layout tab >Merge group >Merge Cells.

3. The borders between them disappear, creating one large cell.
To Split Cells :

1. Click inside the cell you want to divide.

2. Go to Layout tab >Split Cells.

3. Type how many columns/rows you want that single cell to break
into.

7.6.3.3. Resizing Rows and Columns

® Manual: Hover over a border line until the cursor becomes a
double-headed arrow (| |), then click and drag.

® AutoFit: In the Layout tab, click AutoFit.

> AutoFit Contents: Shrinks columns to fit the text inside them
tightest.

» Distribute Rows/Columns: Essential for tidiness. If you have 5
rows of different heights, select them and click Distribute Rows
to make them all perfectly equal in height.

7.6.4: Formatting (The Table Design Tab)

This tab controls the visual style—colors, lines, and borders.

7.6.4.1. Table Styles (The "Fast" Way)
Word has a gallery of professional presets.
1. Click inside your table.

2. Go to the Table Design tab.

3. Scroll through the Table Styles gallery.
4

Table Style Options (Far Left): You can check/uncheck boxes to
customize the style:

» Header Row: Makes the top row distinct (bold/darker).
» Banded Rows: Alternates colors (white/grey) for easier
reading.
7.6.4.2. Shading (Background Color)
To change the color of specific cells manually:
1. Select the cells.
2. Go to Table Design>Shading (Paint Bucket icon).

3. Pick a color. Use darker colors for headers and lighter pastels for
data.
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7.6.4.3. Borders (Lines)

You can customize the thickness, style, and color of the grid lines.
The Border Painter:

NOTES

1. Go to Table Design>Borders group.

2. Select a Line Style (solid, dashed), Line Weight (thickness), and
Pen Color.

3. Click Border Painter. Your cursor becomes a paintbrush.

4. Click on any specific line in your table to apply that style to just
that line.

Removing Borders :

To make a table look like a clean layout without grid lines (useful for
resumes):

1. Select the Table.
2. Click the Borders dropdown menu.
3. Select No Border.

® Note : You will see faint dotted lines (Gridlines) on screen to
help you work, but they will not print.

7.7. GRAPHICS: ADDING CLIP ART, PICTURES, AND
SHAPES.

7.7.1: Inserting Pictures

There are two main ways to bring images into your document.

7.7.1. Pictures from "This Device"

This is for photos you have saved on your computer (e.g., a logo on
your Desktop or a photo from your camera).

1. Place your cursor where you want the image to appear.
2. Go to Insert>Pictures>This Device.

3. Navigate to your file, select it, and click Insert.

7.7.2. Online Pictures & Stock Images (The New "Clip Art")

Note: In modern versions of Word (2013 and later), the old "Clip
Art" library has been retired. It has been replaced by two
powerful tools:

® Stock Images: High-quality, royalty-free photos provided by
Microsoft.

» Go to Insert>Pictures>Stock Images. You can search for
"Business," "Nature," or "Backgrounds."

® Online Pictures: This searches the web (using Bing) for images.
» Go to Insert>Pictures>Online Pictures.

» Creative Commons Filter: By default, Word checks this box to
ensure you only see images that are legal to use freely.
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7.7.2. The #1 Rule of Graphics: Text Wrapping

When you first insert a picture, it acts like a giant letter "A". It sits on NOTES
the same line as your text and refuses to move freely. This is called In
Line with Text.

To move a picture anywhere you want, you must change its Text
Wrapping.

7.7.2.1How to Change Text Wrapping:

1. Click the image.

2. Look for the small Layout Options icon (a rainbow arch) floating
near the top-right corner of the image.

3. Select one of the following options: Wrapping Style
In Line with Text

Square

Tight

Behind Text

» In Front of Text

YV V V V

7.7.3: Working with Shapes

Shapes are vector graphics (lines, arrows, rectangles, stars) that you

can draw, resize, and combine to create diagrams or flowcharts.

7.7.3.1. Inserting a Shape

1. Go to Insert>Shapes.

2. Select a shape from the gallery (e.g., a Rounded Rectangle).

3. Click and Drag on your page to draw it.
» Tip : Hold Shift while dragging to create a perfect circle,

square, or straight line.

7.7.3.2. Adding Text to Shapes

You don't need to add a separate text box over a shape.

1. Right-click the shape.

2. Select Add Text (or simply click the shape and start typing).

3. You can format this text (Bold, Center, Font Size) using the
standard Home Tab tools.

7.7.3.3. Modifying Shapes

When you click a shape, the Shape Format tab appears.

® Shape Fill: Changes the interior color.

® Shape Outline: Changes the border color, thickness (weight), and
style (dashed/solid).

® Yellow Handles : Some shapes have small yellow dots. Dragging
these modifies the shape's geometry (e.g., changing a smiley face
to a frown, or making a rounded rectangle more square).
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7.7.4. Editing and Formatting Graphics

NOTES Once a picture or shape is selected, the Picture Format or Shape

Format tab offers advanced editing tools.
7.7.4.1. Resizing (Do it Correctly!)

® The Right Way: Always drag from the Corner Handles (circles at
the corners). This maintains the Aspect Ratio (keeps the image
from stretching or squishing).

® The Wrong Way: Dragging from the side or top/bottom handles
will distort the image (making people look tall and skinny or short
and wide).

7.7.4.2. Cropping

Cropping allows you to cut out unwanted parts of a picture (like a
photobomber on the side).

1. Select the image.
2. Go to Picture Format tab >Crop.

3. Black handles appear on the edges. Drag them inward to slice off
that part of the image.

4. Click Crop again (or press Enter) to finalize the cut.

® Crop to Shape: Click the arrow under Crop >Crop to Shape to
instantly turn a square photo into a Circle or Star shape.

7.7.4.3. Picture Styles

Word includes a gallery of "Instagram-style" presets.

® Select your image and look at the Picture Styles gallery.

® You can instantly add drop shadows, reflections, thick white
borders (Polaroid style), or soft edges (vignette).

7.7.4.4. Layering (Arrange)

If you have multiple shapes (e.g., a circle and a square) and they
overlap, you need to control which one is on top.

1. Select the object you want to move.
2. Go to the Format tab >Arrange group.

3. Click Bring Forward to move it up one layer, or Send Backward to
hide it behind another object.

Check Your Progress 7.1

1. Multiple Choice Question: Which keyboard shortcut is used to
undo the last action performed in Microsoft Word?

(@) Ctrl +Y
(b) Ctrl + Z
(c)Ctrl + S
(d) Ctrl + X
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2. True or False: The "Save" and "Save As" commands perform the
exact same function regardless of whether the file has been saved NOTES
before.

3. Short Answer: Briefly explain the function of the Clipboard in
Microsoft Word.

4. Short Answer: What is the difference between a Serif font and a
Sans-Serif font?

7.8. HINDI AND ENGLISH TYPING TECHNIQUES

7.8.1. English Touch Typing (The QWERTY Standard)

Touch Typing is the muscle memory method where you type without
looking at the keyboard. It relies on a specific finger placement called
the Home Row.

7.8.1.1. The Home Row Position

The Home Row is the center row of letters. Your fingers should always
return to this position after pressing a key.

® Left Hand: Place fingers on A, S, D, F.
® Right Hand: Place fingers on J, K, L, ; (semicolon).
® Thumbs: Both thumbs rest on the Spacebar.

Note : Most keyboards have a small raised bump or ridge on the F
and J keys. This allows you to find your place without looking
down.

7.8.1.2. Finger Allocation

Each finger is responsible for a specific vertical column of keys.

® Index Fingers (F & J): The busiest fingers. They cover the center
columns (R, T, G, V, B for Left; Y, U, H, N, M for Right).

® Middle Fingers (D & K): Cover E, C (Left) and I, , (Right).

® Ring Fingers (S & L): Cover W, X (Left) and O, . (Right).

® Pinky Fingers (A & ;): Cover Q, Z, Shift, Tab, Caps Lock (Left) and
P, Enter, Backspace (Right).

7.8.1.3. Rules for Speed

1. Don't Look Down: Even if you are slow, force your eyes to stay on
the screen. Looking down breaks the muscle memory loop.

2. Posture: Sit straight, feet flat on the floor. Your wrists should float
slightly above the desk, not rest heavily on it (which causes
strain).

3. Rhythm: Typing is about rhythm, not frantic bursts of speed. Keep
a steady pace.

7.8.2. Hindi Typing Systems

Hindi typing is more complex because there are different "Layouts”
(ways the keys are arranged). In a professional context (Government
exams, Data Entry), you will encounter two main systems: Inscript
and Remington (Kruti Dev).
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7.8.2.1. The Inscript Layout (The Modern Standard)

Inscript (Indian Script) is the official keyboard layout standard
recognized by the Government of India. It is built into Windows 10
and 11 by default.

® Logic : It is scientifically arranged for efficiency.

NOTES

» Left Hand : Types Vowels (Swars) like 3, 3, g, é
» Right Hand : Types Consonants (Vyanjans) like &, d 1, Y,

® Advantages : It works with Unicode (Mangal font). This means if
you type a Hindi email or WhatsApp message using Inscript, it will
be readable on any phone or computer without needing special
fonts installed.

Key Inscript Basics:

® Normal Press : Types the standard character (e.g., k key = d).

® Shift + Press : Types the "Half' character or the aspirated version
(e.g., Shift + k = ).

The "Halant" (¢): The d key usually contains the Halant (virama). This

is used to join letters. For example, to type [ (Kya), you type k (P)

+d (Halant) + / () + e (¢T matra).
7.8.2.2. The Remington / Kruti Dev Layout (The
TypewriterLegacy)

This is an older method based on mechanical typewriters. It is not a
keyboard "layout" in the computer sense; it is a Font Hack.

® How it works: You type English letters, but the computer displays
them as Hindi shapes because you selected the "Kruti Dev 010"
font.

® The Issue: If you send a Kruti Dev file to someone who doesn't
have that font installed, they will just see garbage English text

(e.g., "jkjr" instead of "HRd").

® Usage: Still widely used in DTP (Desktop Publishing), print shops,
and some older state government typing exams.

7.8.2.3. Phonetic Typing (Google Input Tools)

Best for beginners, casual users, and social media.

® How it works: You type in Hinglish ("Namaste"), and the software
automatically converts it to Hindi ( ).

® Pro/Con: Very easy to learn, but not accepted in professional
typing exams or high-speed data entry jobs.

7.8.3. Setting Up Hindi in Windows & Word

To type in Hindi professionally (Inscript), you must enable it in
Windows.
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7.8.3.1. Enabling the Hindi Keyboard (Windows 10/11)
1. Go to Settings>Time & Language>Language & Region. NOTES
2. Click Add a Language.
3. Search for Hindi and install it.
4. Once installed, click the "Options" (three dots) next to Hindi and

ensure the Keyboard is set to Hindi Traditional (Inscript).

7.8.3.2. Switching Languages While Typing

You do not need to use the mouse to switch between English and
Hindi. Use these shortcuts:

® Windows Key + Spacebar: The modern way. Pressing this brings
up a language bar on the right side of the screen. Keep holding
Win and tap Space to cycle through languages.

® Alt + Shift: The classic way. Instantly toggles between your last
two used languages.

7.8.3.3. Typing "Half Characters" (Sanyuktakshar)

This is the biggest hurdle for students.

® In Inscript : Type the full letter, then press the Halant key (d key),
then the next letter.

» Example (Shakti - ?77%]: Sh (M) + k (k) + Halant (d) + t (1) + i
matra (f). Note: In Inscript, the 'i' matra is typed BEFORE the
letter it attaches to in some versions, or automatically
adjusted.

® In Kruti Dev: You must memorize specific keys for half characters
(e.g., Shift + F might be half 'th’).

"
Eﬂl Activity 7.1: Mastering MS Word: From Basics to Advanced
Objective :

To help students develop proficiency in Microsoft Word, from basic
document creation to advanced formatting, table manipulation, and
use of tools for professional document preparation.

Activity Description :

Students will explore Microsoft Word features including creating and
saving documents, formatting text and paragraphs, inserting tables,
images, and charts, and using advanced tools like mail merge, styles,
and references. The activity combines hands-on exercises with step-

by-step exploration of both basic and advanced functionalities of MS
Word.

Task to be performed:

1. Create a new Word document and save it with an appropriate
name.

2. Apply basic formatting: font style, size, color, bold, italics,
underline, alignment, and line spacing.
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NOTES

7.9 SUMMARY

1. In this unit, we have traversed the essential landscape of Microsoft
Word. We began by familiarizing ourselves with the Interface,
understanding that the Ribbon is the command center and the
Status Bar is our dashboard for document data. We established
that proper file management—understanding the distinction
between Save and Save As, and knowing file formats like .docx
and .pdf—is the first step in preventing data loss.

2. We then moved to the core of word processing: Text Manipulation.
You learned that efficient editing relies on precise selection
techniques and the mastery of Cut, Copy, and Paste. We explored
Formatting, emphasizing that while manual font changes are
useful, using Styles is the key to professional, consistent, and
navigable documents. We also demystified Tables, transforming
them from simple grids into powerful layout tools using merging
and shading.

3. Finally, we covered the visual and linguistic aspects of Word. We
learned to control Graphics using Text Wrapping to prevent layout
errors and examined the technical requirements for Bilingual
Typing, differentiating between the QWERTY home row and the
Hindi Inscript layout. Mastering these elements ensures you can
create documents that are not only textually accurate but visually
compelling and structurally sound

7.10. GLOSSARY

1. Ribbon — The command panel at the top of Microsoft Word that
organizes tools into Tabs, Groups, and Commands for easy access.
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2. Status Bar — The horizontal bar at the bottom of the Word window
that displays document information such as page number, word NOTES
count, language, and view shortcuts.

3. Backstage View — The screen accessed by clicking the File tab,
used for managing files (New, Open, Save, Print, Export, Options).

4. Quick Access Toolbar (QAT) — A customizable toolbar located
above the Ribbon that provides one-click access to frequently used
commands like Save, Undo, and Redo.

5. Contextual Tabs — Special tabs that appear on the Ribbon only
when a specific object (like a picture or table) is selected.

6. Clipboard — A temporary memory storage area where cut or copied
content is held until it is pasted elsewhere.

7. Text Wrapping — A feature that controls how text flows around
images, shapes, or other objects in a document.

8. AutoSave - A cloud-based feature that automatically saves
changes to a document stored on OneDrive or SharePoint.

9. Styles — Predefined formatting sets (such as Heading 1 or Normal)
used to maintain consistent formatting throughout a document.

10. Inscript Keyboard Layout — The official Unicode-based Hindi typing
layout built into Windows, designed for standardized and
professional Hindi typing.

7.11. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 7.1

1. (B) Ctrl + ZExplanation:Ctrl + Z is the universal shortcut for Undo,
reversing your most recent action. Ctrl + Y is for Redo, Ctrl + S is
for Save, and Ctrl + X is for Cut.

2. False

Explanation: "Save As" is used to create a new file with a name
and location (or to save a copy). "Save' simply updates the
changes to the existing file. However, if a file has never been
saved, clicking "Save" will open the "Save As" dialog box.

3. The Clipboard is a temporary storage area in the computer’s

memory. When you Cut or Copy text or images, they are stored in
the Clipboard. They remain there until you Paste them into a new
location or until you copy something else, which overwrites the
previous item.

4. A Serif font (like Times New Roman) has small decorative lines or
"feet" at the ends of the character strokes, making it traditional
and good for print. A Sans-Serif font (like Arial or Calibri) does not
have these feet; it has clean, straight lines, making it modern and
easier to read on digital screens.
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7.12 SUGGESTED READINGS - OER

NOTES
Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3768
Resource

7.13 REFERENCE

® Microsoft Word Step by Step (Office 2021 and Microsoft 365) —
Microsoft Press / Joan Lambert & Curtis Frye - ISBN:
9780137522729 - Published Year: 2023 (comprehensive guide
from Word Dbasics to advanced features like references,
formatting, collaboration, mail merge)

® Beginning Microsoft Word 2010 — Ty Anderson & Guy Hart-Davis
(Editors) — ISBN: 9781430229520 - Published Year: 2010
(step-by-step introduction to Word features and document
creation)

® Advanced Word Processing with Microsoft Word: ICDL
Professional — Jordan C. — ISBN: 9781739654788 — Published
Year: 2022 (focuses on advanced functions, formatting,
automation, macros and document management)

® Microsoft Word in Easy Steps - Scott Basham - ISBN:
9781840789348 - Published Year: 2021 (easy-to-follow guide
covering core Word skills and clever features)

® Microsoft Word Introduction and Certification Study Guide -
Daniel John Stine — ISBN: 9781630573713 — Published Year:
2021 (beginners to intermediate level Word skills plus
certification preparation)

® Microsoft Word 2024: A Complete Practical Guide For Beginner
and Advanced Users — Antonio Todd — ISBN: 9798333589552 —

Published Year: 2024 (practical implementation and detailed
walkthrough from basics to advanced Word techniques)

7.14. EXERCISE

Part 1

A. Multiple choice question

1. Which tab in the Ribbon contains the commands for adding a
Page Border or Watermark?

(a) Home (b) Insert
(c) Design (d) View

2. What is the default file extension for a document saved in modern
versions of Microsoft Word?
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(a) .doc (b) .txt
(c) .wpd (d) .docx

Which view mode allows you to see exactly how the document will
look when printed, including margins and headers?

(a) Read Mode (b) Print Layout
(c) Web Layout (d) Draft View
To select a single sentence in a paragraph, you can:
(a) Triple-click the sentence.

(b) Hold Ctrl and click anywhere in the sentence.

(c) Double-click the first word of the sentence.

(d) Press Alt + S.

In a table, which key allows you to move the cursor to the next
cell?

(a) Enter (b) Spacebar
(c) Tab (d) Alt

Answers with Explanations :

1.

(C) Design — The Design tab in MS Word contains commands for
formatting the document’s appearance, including Page Borders
and Watermarks.

(D) .docx — The default file extension for modern Microsoft Word
documents is .docx, introduced in Word 2007 as part of the Office
Open XML format.

(B) Print Layout - Print Layout view shows the document exactly
as it will appear when printed, including margins, headers,
footers, and page breaks.

(B) Hold Ctrl and click anywhere in the sentence. — Holding the
Ctrl key and clicking anywhere in a sentence selects the entire
sentence in Microsoft Word.

(C) Tab — The Tab key moves the cursor to the next cell in a table,
making navigation within tables quick and efficient.
Small answer type question

Define the Ribbon in Microsoft Word and explain the hierarchy of
Tabs, Groups, and Commands.

Explain the difference between Backspace and Delete keys when
editing text.

What are Contextual Tabs? Give two examples of when they
might appear.

Describe the use of the Format Painter tool. How does it save
time?

Explain the concept of Text Wrapping regarding images. Why is
"In Line with Text" often difficult to work with?
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Part 2

C. Long answer type question (200 words)

1. Differentiate between the Home Row method for English typing
and the Inscript layout for Hindi typing. How are the keys
arranged logically in both systems?

NOTES

2. Describe the process of creating a Table in Microsoft Word.
Explain the three different methods (Grid, Insert Dialog, and
Draw Table) and when you would use each.

3. What are Styles in Microsoft Word? Explain three major benefits
of using Styles over manual formatting (e.g., changing font size
and color manually).

4. Explain the functionality of the Backstage View (File Tab).
Discuss at least four critical tasks that can be performed from
this menu.

S. Discuss the different Paste Options available in Word (Keep
Source Formatting, Merge Formatting, and Keep Text Only). In
which scenario would you use each option?

Part 3

D. Long answer type question (300 words)

1. Comprehensive Guide to Formatting: detailed the various tools
available in the Font and Paragraph groups. Explain how
Alignment, Line Spacing, Indentation, and Typography (Bold,
Italic, and Underline) contribute to the readability and
professionalism of a document.

2. Explain the procedure for inserting and manipulating Graphics in
a document. Your answer should cover inserting pictures from a
device vs. online, resizing images correctly (aspect ratio),
cropping, and using shapes to create diagrams.

3. Compare and contrast the Inscript and Remington (Kruti Dev)
typing systems for Hindi. Discuss their history, how they function
(Unicode vs. Font-based), and the pros and cons of using each in
a modern professional environment

4. Write a detailed step-by-step tutorial on how to use Lists in Word.
Cover Bulleted lists, Numbered lists, and multilevel lists. Explain
how to promote and demote list items to create a nested
hierarchy.

5. Imagine you are teaching a beginner how to navigate a long
document. Explain the tools available in the View Tab and the
Status Bar (Zoom, Views, and Navigation Pane) that help a user
manage and view large amounts of text effectively.
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MS-EXCEL — BASICS
TO ADVANCED

UNIT STRUCTURE

8.1 Introduction
8.2 Objective
8.3 Introduction to Spreadsheets

8.4 Navigating the Interface: Workbooks, Worksheets,
Rows, Columns, & Cells

8.5 Data Entry and Modification

8.6 Managing Structure: Adding & Deleting Worksheets,
Rows, and Columns

8.7 Resizing Rows and Columns for Better Visibility
8.8 Summary

8.9 Glossary

8.10 Answer to check your progress

8.11 Suggested readings - OER

8.12 Reference

8.13 Exercise

8.1. INTRODUCTION

In the modern digital landscape, the ability to organize, analyze, and
visualize data is a fundamental skill. A spreadsheet is an interactive
computer application for the organization, analysis, and storage of
data in tabular form. Its origins trace back to the paper-based
accounting worksheets used by bookkeepers for centuries. However,
the digital revolution transformed this static tool into a dynamic
powerhouse. From the early days of VisiCalc in 1979 to the cloud-
based collaboration of Google Sheets today, spreadsheets have become
the pervasive engine of business logic.

At its most basic level, a spreadsheet is a grid composed of rows and
columns. This grid allows users to input text, numbers, and dates into
individual cells. Unlike a word processor, where data is static, a
spreadsheet understands the mathematical relationships between
these cells. By using formulas, a change in a single data point—such
as the price of a raw material—can instantly cascade through the
entire file, updating totals, tax calculations, and profit margins in
milliseconds.
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Beyond simple arithmetic, modern spreadsheets serve as databases,
NOTES statistical tools, and visualization engines. They allow users to turn
raw numbers into colorful charts that reveal trends at a glance. They
also offer automation capabilities through Macros, allowing repetitive
tasks to be recorded and replayed. Whether used for a personal
grocery budget or a complex financial model for a multinational
corporation, the spreadsheet remains the most versatile software tool
available, bridging the gap between raw data and actionable
information.

8.2 OBJECTIVE

After completing this unit, you will be able to:

1. Define the fundamental components of the spreadsheet interface,
including workbooks, worksheets, rows, columns, and cells.

2. Demonstrate proficiency in entering, editing, and modifying
different data types such as text, values, and dates.

3. Apply structural changes to a workbook by inserting, deleting,
and resizing rows, columns, and worksheets to organize data
effectively.

4. Construct basic formulas using mathematical operators and
distinguish between relative and absolute cell references.

S. Utilize advanced features such as Freezing Panes for navigation
and Macros for automating repetitive formatting tasks.

8.3. INTRODUCTION TO SPREADSHEETS

A spreadsheet is a digital software application capable of organizing,
analyzing, and storing data in a tabular form. At its core, it mimics a
paper accounting worksheet, operating as a grid of cells arranged in
rows and columns. However, unlike paper, a digital spreadsheet is
dynamic; it can perform complex mathematical calculations,
automate repetitive tasks, and visualize data through charts and
graphs instantly.

From personal budgeting to managing multinational corporate
finances, spreadsheets have become the lingua franca of the modern
business world. They are the primary tool for anyone who needs to
make sense of numbers.

8.3.1. A Brief History: From VisiCalc to the Cloud

The concept of the electronic spreadsheet revolutionized personal

computing.

® VisiCalc (1979): The first electronic spreadsheet, created by Dan
Bricklin and Bob Frankston. It turned the Apple II into a serious
business machine, saving accountants hours of manual
recalculation.
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® Lotus 1-2-3 (1983): dominated the PC market in the 80s by
introducing charting and database capabilities. NOTES

® Microsoft Excel (1985/1987): Launched first on Macintosh and
later on Windows, it eventually became the industry standard due
to its graphical interface and deep integration with the Windows
ecosystem.

® Google Sheets (2006) : Shifted the paradigm to the cloud,
introducing real-time collaboration where multiple users could
edit the same document simultaneously.

8.3.2. The Anatomy of a Spreadsheet

To master spreadsheets, one must first understand the terminology of
the interface.

1. The Grid : The main workspace is a grid consisting of:

» Rows : Horizontal lines of data, identified by numbers (1, 2,
3...).

» Columns: Vertical lines of data, identified by letters (A, B,
C...).

2. Cell: The intersection of a row and a column. This is the
fundamental unit of a spreadsheet. Each cell has a unique
address (e.g., A1, D15).

3. Range: A group of selected cells. A range is denoted by the top-left
cell and the bottom-right cell, separated by a colon (e.g., A1:B10).

4. Formula Bar: A dedicated bar at the top of the interface where you
can view and edit the contents (data or formulas) of the active cell.

S. Worksheet (or Sheet): A single page of the grid. A spreadsheet file
(often called a Workbook) can contain multiple tabs or sheets (e.g.,
"Budget 2023", "Budget 2024").

8.3.3. Core Functionality: How it Works

Spreadsheets differentiate themselves from standard tables (like those
in Microsoft Word) through their ability to process data logically and
mathematically.

8.3.3.1. Data Types

Cells can hold different types of information, and the spreadsheet
behaves differently depending on what is entered:

® Text (Labels): Alphanumeric characters used for headers or
descriptions (e.g., "Total Revenue").

® Numbers (Values): Numerical data used for calculations (e.g.,
500.00, 15\%).

® Dates and Times: Stored internally as numbers but formatted to
look like calendar dates.
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8.3.3.2. Formulas and Functions
NOTES This is the engine of the spreadsheet.

® Formulas : Custom equations written by the user. All formulas
begin with an equals sign (=). For example, =A1+B1 adds the
values in those two cells.

® Functions: Pre-defined formulas built into the software to perform
specific calculations.

» =SUM(A1:A10): Adds all numbers in the range.
» =AVERAGE(B1:B20): Calculates the mean of the data.

» =VLOOKUP(...): Searches for a value in a column and returns a
corresponding value from another column (a staple for data
analysis).

8.3.3.3. Relative vs. Absolute References
A critical concept is how cell references behave when copied.

® Relative Reference: If you write =A1+1 in cell B1 and drag it down
to B2, it automatically changes to =A2+1.

® Absolute Reference: By adding a dollar sign (e.g., =Al+1), the
reference remains locked to cell Al even if you move or copy the
formula elsewhere.

8.3.4. Power Features

Once the basics are mastered, spreadsheets offer powerful tools for

analysis and presentation.

8.3.4.1. Data Formatting

Presentation matters. You can format cells to display currency
symbols (\, €, £), percentages, or specific date formats without
changing the underlying number. Conditional Formatting allows you
to automatically change the color of a cell based on its value (e.g.,
highlighting all sales figures below 1,000 in red).

8.3.4.2 Sorting and Filtering

When dealing with large datasets, finding specific information is
difficult.

® Sort: Arrange data alphabetically, numerically, or chronologically.

® Filter: Hide rows that don't meet specific criteria (e.g., "Show only
employees in the 'Marketing' department").

8.3.4.3 Visualization (Charts and Graphs)

Spreadsheets can instantly turn a table of numbers into a visual
story. Common types include:

® Bar/Column Charts: Best for comparing distinct categories.
® Line Charts: Ideal for showing trends over time.

® Pie Charts: Used for showing parts of a whole (percentages).
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Figure 8.1 : MS Excel Panel

8.4. NAVIGATING THE INTERFACE: WORKBOOKS,
WORKSHEET, ROWS, COLUMNS, & CELLS

Opening a modern spreadsheet program—whether it is Microsoft
Excel, Google Sheets, or LibreOffice Calc—can be intimidating. You are
immediately presented with a vast, empty grid and a complex ribbon of
tools. However, every spreadsheet relies on a standard hierarchical
structure.

To effectively navigate this software, one must understand the
anatomy of the interface. The structure is best understood as a series
of containers, moving from the largest (the file) to the smallest (the
single data point).

8.4.1. The Workbook: The Container

The Workbook is the highest level of the hierarchy. In simple terms,
the Workbook is the file itself.

® The Analogy: Think of a Workbook as a physical 3-ring binder. The
binder holds everything together under one cover (one filename).
Just as you might have a binder labeled "2024 Taxes" and another
labeled "Recipes,” you have separate Workbook files for different
projects.

® File Extensions: When you save a Workbook, it is typically created
as an .xlsx (Excel) or a generic cloud file (Google Sheets).

® Scope: Changes made to settings at the workbook level (like
calculation modes or author permissions) usually affect every sheet
inside that file.

Navigating the Workbook :

Most interactions with the Workbook happen in the "File" menu (or
"Backstage View" in Excel). This is where you Open, Save, Print, or
Share the entire binder.

8.4.2. The Worksheet: The Pages

Inside the Workbook, you have Worksheets (often simply called
Sheets).
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® The Analogy: These are the individual pages of paper inside your

NOTES 3-ring binder. Just as a physical binder can hold hundreds of
pages, a digital Workbook can hold hundreds of Worksheets.

® Usage: Worksheets allow you to organize data logically within a
single file. For example, in a "Budget" Workbook, you might have
separate sheets titled:
» Jan 2024
> Feb 2024
» Mar 2024
» Annual Summary

Navigating Worksheets :

Navigation occurs at the very bottom of the window, known as the

Sheet Tab Bar.

® Switching: Click a tab name to jump to that page.

® Renaming: Double-click a tab to rename it from the default
"Sheetl" to something descriptive.

® Color Coding: You can right-click a tab to change its color,
helping visually separate different sections (e.g., making all
"Expense" sheets red and "Income" sheets green).

® Linking: Importantly, data can talk between sheets. A "Summary"
sheet can pull totals from the "January" sheet using a specific
syntax (e.g., =January!Al).

8.4.3. The Grid: Rows and Columns

Once you are inside a specific Worksheet, you enter the main
workspace: The Grid. This grid is a coordinate system defined by
Rows and Columns.

Columns ( The Vertical)

® Identification: Columns run vertically (up and down) and are
identified by Letters (A, B, C, D...).

® Progression: The alphabet eventually runs out. After column Z, the
labeling continues as AA, AB, AC... Then BA, BB... all the way to
XFD in Excel.

® Usage: Columns are typically used to define Variables or
Categories. For example, in a contact list, Column A might be
"First Name," Column B "Last Name," and Column C "Email
Address."

Rows ( The Horizontal )

® Identification: Rows run horizontally (left to right) and are
identified by Numbers (1, 2, 3, 4...).

® Capacity: In modern Excel, a single worksheet has 1,048,576
rows.

® Usage: Rows are typically used for Records. In the contact list
example, Row 2 would contain all the information for a single
person.
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Navigating the Grid :

® The Select All Button: In the top-left corner, where the Column NOTES

headers (A, B) meet the Row headers (1, 2), there is a triangle.
Clicking this selects the entire grid instantly.

® Resizing: You can hover your mouse over the line between two
column letters (e.g., between A and B) until the cursor changes to
a double arrow. Clicking and dragging allows you to widen or
narrow the column. Double-clicking this line "Auto-fits" the
column to the width of the longest text inside it.

8.4.4. The Cell: The Atom

The Cell is the intersection of a column and a row. It is the
fundamental unit of the spreadsheet—the box where you actually
input data.

The Cell Address :

Every cell has a unique address (or reference) based on its
coordinates, always stated as Column Letter followed by Row Number.

® The intersection of Column B and Row 5 is Cell B5.

® This address is crucial for formulas. You never tell the computer
"add the number 500"; you tell it "add the value inside BS."

The Active Cell :
While a sheet has millions of cells, only one is "Active" at a time.

® Visual Indicator: The active cell is outlined by a thick border
(usually green in Excel, blue in Sheets).

® The Name Box: Located to the left of the formula bar, this small
box displays the address of the currently active cell.

The Range
A collection of selected cells is called a Range.
® Navigating ranges is essential for analyzing groups of data.

® A range is identified by the top-left cell and the bottom-right cell,
separated by a colon.

® Example : A1:C10 includes everything in a rectangle starting at Al
and ending at C10.

8.5 DATA ENTRY AND MODIFICATION

Entering data into a spreadsheet seems deceptive simple: click a box
and type. However, for the software to function as a powerful
analytical tool rather than a dumb text editor, one must understand
how the spreadsheet interprets what you type.

Data entry is the process of populating the grid with information.
Modification is the art of editing, moving, and refining that data
without breaking the underlying structure.
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8.5.1. Understanding Data Types

NOTES Before typing a single character, it is vital to know that spreadsheets

discriminate between data types. The software aligns and processes
data differently based on what it thinks you have entered.
A. Text (Labels)

® What it is: Any combination of letters, numbers, and symbols
that doesn't hold mathematical value (e.g., "John Doe",
"Order #555", "Sales 2024").

Default Behavior: Aligns to the Left of the cell.

® Note : If you type a phone number like (555) 0199, the
spreadsheet treats it as text because of the parentheses and
dash. You cannot perform math on it.
B. Numbers (Values)
® What it is: Raw numerical data used for calculation (e.g.,
500, 3.14, -20).
® Default Behavior: Aligns to the Right of the cell.
® The "Leading Zero" Problem: If you try to type 007 into a cell,
the spreadsheet will automatically change it to 7, because
mathematically, leading zeros are irrelevant. To keep the
zeros (e.g., for zip codes), you must format the cell as Text
first or type an apostrophe before the number ('007).
C. Dates and Times

® What it is: Dates are stored internally as sequential serial
numbers (where 1 = January 1, 1900) but displayed in a
human-readable format.

® Default Behavior: Aligns to the Right.

® Implication: Because they are numbers, you can subtract
them. Subtracting a cell containing "Dec 25" from "Dec 31"
will yield the result 6.

D. Formulas

® What it is: Instructions for the spreadsheet to calculate
something.

® Trigger: You must start with an equals sign (=). If you type
S5+5, it remains text. If you type =5+5, the cell displays 10.
8.5.2. Basic Entry Techniques

Speed in data entry comes from using the keyboard to control the
"Active Cell" movement.

® Enter: Enters the data and moves the active cell Down. Use this
for entering columns of data (lists).

® Tab: Enters the data and moves the active cell Right. Use this for
entering rows of data (records).

® Escape (Esc): Cancels the current entry before you press Enter,
reverting the cell to its previous state.
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The "Wrap Text" Concept:
Often, text will be too long for a cell. NOTES
® If the cell to the right is empty, the text will "spill over" visually.

® If the cell to the right has data, the text will appear cut off
(truncated).

® Solution : Enable Wrap Text in the toolbar to make the row height
taller so all text fits, or double-click the column boundary to auto-
fit the width.

8.5.3. Modifying Content: Overwriting vs. Editing

There are two distinct ways to change data that already exists in a cell.
Beginners often confuse them, leading to frustration.

Method A: Overwriting (The Nuclear Option)

If you click a cell that already contains data (e.g., "Apple") and
immediately start typing "Orange', the old data is instantly and
completely replaced. There is no need to delete the old text first.

Method B: Editing Mode (The Surgical Option)

If you want to fix a typo (change "Aplle" to "Apple") without re-typing
the whole word, you must enter Edit Mode.

1. Double-Click: Double-click directly inside the cell. A cursor will
appear flashing inside the text.

2. The Formula Bar: Click the cell once, then click up in the Formula
Bar to make changes.

3. Keyboard Shortcut (F2): The professional's choice. Pressing F2 on
your keyboard toggles Edit Mode, placing your cursor at the end of
the current data.

8.5.4. Smart Entry Tools: AutoFill and Flash Fill

Spreadsheets are designed to minimize repetitive typing.

The Fill Handle (AutoFill)

This is arguably the most time-saving feature in spreadsheet history.

® Locate it: Click a cell. Look for the small, solid square in the
bottom-right corner of the cell border. This is the Fill Handle.

® How it works: Click and drag that square down (or across).

® Behaviors:

» Copying: If you type "Hello" and drag down, it copies "Hello" to
all cells.

» Sequences: If you type "1" in the first cell and "2" in the
second, highlight both, then drag the handle. The software
detects the pattern and fills "3, 4, 5...". This works for days
(Mon, Tue...), months (Jan, Feb...), and dates.

Flash Fill (Excel Specific)

A newer Al-driven feature. If you have a column of full names (e.g.,
"John Doe") and you type "John" in the adjacent column, then "Jane"
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in the next row, Excel anticipates you are trying to extract first names
NOTES and offers to fill the rest of the column automatically.

8.5.5. Moving and Deleting Data
Removing data is nuanced. There are three "levels" of deletion:

1. Clear Contents (Backspace / Delete key): This removes the text or
number inside the cell, but keeps the formatting (colors, borders)
and the cell's position intact.

2. Clear Formats: This keeps the data but strips away bolding,
colors, and borders, resetting it to plain text.

3. Delete Cells/Rows: This physically removes the cell from the grid.
The cells below shift up, or cells to the right shift left, to fill the
void. This can break formulas elsewhere in your sheet.

Cut, Copy, and Paste Special :

Copying data (Ctrl+C) and Pasting it (Ctrl+V) is standard. However,
Spreadsheets offer Paste Special, which allows you to separate the
data from its attributes.

® Paste Values : Removes formulas and leaves only the calculated
result. (Essential for "freezing" data).

® Paste Transpose: Rotates data, turning a vertical column into a
horizontal row (or vice versa).

8.6. MANAGING STRUCTURE: ADDING & DELETING
WORKSHEETS, ROWS, AND COLUMNS

A spreadsheet is not a static document; it is a living grid that often
requires structural renovation. As you work, you will realize you
forgot a column for "Email Address," or you need a whole new page
for "February Data."

Managing structure refers to the physical manipulation of the grid
itself—expanding, shrinking, and reorganizing the skeleton of your
file.

8.6.1. Managing Worksheets (The Tabs)

Worksheets (tabs) are the distinct pages within your workbook file.
Organizing these effectively is crucial for keeping large datasets
navigable.

Adding New Worksheets

When you open a new workbook, it typically starts with one sheet
(often named "Sheet1").

® The "+" Button: The universal standard in Excel, Google Sheets,
and other platforms is a small plus (+) icon located at the bottom
of the screen, next to the existing sheet tabs. Clicking this
instantly creates a fresh, blank grid to the right of your current
tab.
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® Right-Click Menu: You can also right-click an existing tab and
select Insert. This usually gives you options to insert a blank sheet NOTES
or a pre-made template.

Deleting Worksheets

Warning : Deleting a worksheet is permanent. Unlike deleting text
inside a cell, you often cannot "Undo" (Ctrl+Z) the deletion of a whole
sheet.

® How to do it: Right-click the tab name at the bottom of the screen
and select Delete.

® Safety Check: If the sheet contains data, the software will usually
pop up a warning box asking, "Are you sure?" If the sheet is blank,
it will delete silently.

Renaming and Moving

® Renaming : Never leave tabs named "Sheetl, Sheet2, Sheet3."
Double-click the tab name to highlight the text, then type a
descriptive name (e.g., "Expenses 2024"). Press Enter to save.

® Moving: You can rearrange the order of pages. Click and hold a
tab, then drag it left or right. A small arrow will indicate where the
tab will land when you release the mouse.

8.6.2. Managing Rows and Columns

The most common structural change is needing to insert space in the
middle of a dataset.

Inserting Rows and Columns

When you insert a new row or column, the spreadsheet must shift
existing data to make room.

® Columns : New columns always appear to the Left of your
selection.

» Example : If you need a column between B and C, click the
header for Column C. Right-click and choose Insert. Column
C moves to D, and a blank C appears.

® Rows : New rows always appear Above your selection.

» Example : If you need a row between Row 4 and 5, click the
number 5 header. Right-click and choose Insert. The old Row
5 becomes Row 6.

Shortcuts for Insertion :
1. Highlight the row/column header.

2. Press Ctrl + + (Control and Plus key) on your numpad. (On some
laptops, this may be Ctrl + Shift + =).

Deleting Rows and Columns

This removes the row/column entirely and shifts the remaining data to
close the gap.
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® Columns: Deleting Column C causes Column D to shift left and
NOTES become the new C.

® Rows: Deleting Row 5 causes Row 6 to shift up and become the
new Row 5.

® Method: Right-click the letter (column) or number (row) header
and select Delete.

Caution : Deleting is different from "Clearing Contents." Deleting
removes the space itself. If you have formulas elsewhere referring to
the deleted zone (e.g., =A1+C1 and you delete Column C), those
formulas will break and display a #REF! error, indicating the
reference is gone.

8.6.3. Hiding and Unhiding

Sometimes you want to simplify the view without actually deleting
data (e.g., hiding a column of messy calculations so you only see the
final result).

® Hiding: Right-click the Row Number or Column Letter and select
Hide. The column/row disappears, and the letters/numbers skip
(e.g., A, B, D... skipping C).

® Unhiding: This is tricky. You must highlight the columns
surrounding the hidden one (select B and D). Then Right-click and
select Unhide.

® Visual Cue: A hidden row or column is often marked by a double
line in the header area.

8.6.4. Resizing for Readability

Standard row heights and column widths are rarely perfect for your
specific data.

® Manual Resize: Hover your mouse over the border line between
two column headers (e.g., between A and B) or row headers. The
cursor changes to a double-headed arrow with a line. Click and
drag to resize.

® Auto-Fit (The Magic Trick): Double-click that same border line.
The spreadsheet immediately calculates the length of the longest
piece of text in that column (or height in that row) and snaps the
width to fit it perfectly.

M check Your Progress 8.1

1. Multiple Choice Question:

Which of the following cell references is an "Absolute Reference"
that will not change when the formula is copied to a new
location?

(A) Al
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(B) =A1+B1
(C) Al
(D) @Al

2. True or False:

NOTES

Deleting a cell using the "Delete" key on your keyboard is the
same as deleting the entire row from the worksheet structure.

3. Short Answer Question:

Briefly explain the difference between a "Workbook" and a
"Worksheet."

4. Short Answer Question:

What is the purpose of the "Fill Handle" in a spreadsheet?

8.7. RESIZING ROWS AND COLUMNS FOR BETTER
VISIBILITY

A spreadsheet containing groundbreaking data is worthless if that
data is illegible. One of the first hurdles new users encounter is the
"claustrophobic grid"—text that is cut off, numbers that display as
cryptic symbols, or rows that are squashed together.

Resizing is not merely an aesthetic choice; it is a functional necessity.
It ensures that data is interpreted correctly and that the spreadsheet
looks professional and trustworthy.

8.7.1. The Indicators: When to Resize

Before learning how to resize, you must recognize when it is necessary.
The spreadsheet communicates that a cell is too small in two distinct
ways, depending on the data type.

8.7.1.1 The "Cut-Off" Text

If a cell contains Text (e.g., "Department of Human Resources") and
the column is too narrow:

Scenario A: If the cell to the right is empty, the text will "spill over" and
remain visible.

Scenario B: If the cell to the right contains data, the text is visually
truncated (cut off). It might look like "Department of Hu". The data is
still there (you can see it in the Formula Bar), but it is hidden from the
grid view.

8.7.1.2 The "Hash" Error (######)

If a cell contains a Number or Date and the column is too narrow, the
spreadsheet will not cut it off. Truncating a number is dangerous (e.g.,
showing "1,00" instead of "1,000,000" could cause massive financial
errors).

AUTOMATION AND INTERNET | 153



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

The Signal: Instead, the software protects you by masking the data
NOTES entirely with a string of pound signs: #######.

The Fix: This is rarely a calculation error; it simply means "Widen

this column to see the value."

8.7.2. Adjusting Column Width

Columns control the horizontal space. There are three primary
methods to adjust them, ranging from manual to automatic.

Method A: The Manual Drag (Custom Fit)

This is best when you want a specific visual look but don't need exact
precision.

1. Hover : Move your mouse cursor to the header row (where the
letters A, B, C are).

2. Aim : Hover exactly over the border line between two column
letters (e.g., the line separating A and B).

3. The Cursor : Your cursor will change from a pointer to a vertical
bar with two horizontal arrows.

4. Action : Click and hold the left mouse button, then drag right to
widen or left to narrow.

Method B: Auto-Fit (The "Best" Way)

Auto-Fit is the most efficient tool for data cleanup. It instantly
calculates the length of the longest piece of data in the column and
snaps the width to fit it perfectly—no more, no less.

1. Hover: Aim for the border line between headers (just like Method
A).

2. Action:Double-click your mouse left button.
3. Result: The column snaps to the perfect width.
Method C: Exact Measurements (Precision)

If you are preparing a printed report, you might want Columns A
through D to be exactly the same size.

1. Select: Click the header letter to select the entire column.
2. Menu: Right-click the header letter.

3. Select: Choose Column Width.
4

Input: Enter a number. (Note: In Excel, this number represents
the number of characters that fit in the cell; in Google Sheets, it
is usually pixels).

8.7.3. Adjusting Row Height

Row height usually manages itself. If you change the font size from
10pt to 20pt, the row will automatically grow to accommodate it.
However, manual intervention is often needed for multi-line text.
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The "Wrap Text" Relationship
. . . . NOTES
The most common reason to adjust row height is Text Wrapping.
® By default, text stays on one line.

® If you enable the Wrap Text button in the toolbar, the text will
break into multiple lines inside the same cell.

® The Adjustment: Often, enabling Wrap Text will automatically
expand the row height. If it doesn't, or if you edit the text later, the
row height might cut off the top or bottom lines.

Manual & Auto-Fit for Rows
The mechanics are identical to columns, but rotated 90 degrees.

® Hover: Move cursor to the boundary line between two Row
Numbers (e.g., between 1 and 2).

® Drag: Click and drag up or down to manually change height.

® Auto-Fit: Double-click the boundary line to snap the height to fit
the tallest text in that row.

8.7.4. Power User Tips: Bulk Resizing

Resizing one column at a time is slow. You can resize the entire grid
simultaneously.

Uniform Sizing
Do you want Columns A, B, and C to be exactly the same width?

1. Highlight: Click header A, hold your mouse, and drag across to
header C. All three are now selected.

2. Resize One: Drag the border of any one of the selected columns
(e.g., widen Column A).

3. Result: When you release the mouse, all selected columns will
snap to that exact same width. This is crucial for making uniform
forms or checklists.

The "Select All" Auto-Fit
This is the fastest way to clean up a messy, imported dataset.

1. Select All: Click the triangle in the very top-left corner of the grid
(above Row 1, left of Column A). The entire sheet turns grey.

2. Auto-Fit: Double-click the boundary between any two column
headers (e.g., between A and B).

3. Result: Every single column in the spreadsheet instantly auto-fits
to its own data.

AUTOMATION AND INTERNET | 155



COMPUTER STORAGE, PROGRAMMING CONCEPTS AND OFFICE APPLICATIONS

byl
NOTES Eﬁ Activity 8.1 : Mastering MS Excel: From Basics to Advanced

Objective:

To enable students to efficiently use Microsoft Excel for data
management, calculations, analysis, and visualization, covering both
basic and advanced features.

Activity Description :

Students will explore MS Excel’s interface and features, including
creating worksheets, entering and formatting data, using formulas
and functions, generating charts, and applying advanced tools like
pivot tables, conditional formatting, and data validation. The activity

focuses on hands-on practice to develop practical spreadsheet skills
applicable in real-world scenarios.

Task to be Performed:

1. Create a new Excel workbook and enter sample data (e.g.,
student marks, sales records).

2. Format cells, rows, and columns using font styles, colors,
alignment, and borders.

3. Apply basic formulas (SUM, AVERAGE, COUNT) and simple
functions (IF, VLOOKUP).

Generate charts (bar, line, pie) to represent data visually.

S. Use advanced features like pivot tables, conditional formatting,
and data validation.

6. Prepare a report in Excel summarizing data analysis with charts
and formatted tables.

Expected Learning Outcome:

® Students will be able to create, format, and manage Excel
workbooks efficiently.

® Students will understand and apply basic and advanced Excel
functions and formulas.

® Students will gain skills in data visualization using charts and
graphs.

® Students will develop analytical abilities to organize, analyze, and
present data professionally.

8.8 SUMMARY

1. This unit provided a comprehensive foundation for understanding
and utilizing electronic spreadsheets. We began by exploring the
anatomy of the interface, identifying the hierarchical structure
where Cells reside within Worksheets, which in turn reside within
a Workbook file. We established that the grid is a coordinate
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system, where every data point has a unique address defined by
its Column letter and Row number. NOTES

2. We moved into the mechanics of data entry, distinguishing
between text, numerical values, and formulas, and learning how
to modify data without destroying it. We emphasized the
importance of structural management—mastering the ability to
insert, delete, and resize rows and columns to ensure data is
legible and organized.

3. Crucially, the unit introduced the logic of Formulas, the engine
that drives spreadsheet power. We learned to construct equations
using cell references rather than static numbers and differentiated
between Relative and Absolute references to ensure accuracy
when copying formulas. Finally, we touched upon efficiency tools,
from the simple time-saving Fill Handle to the advanced
automation capabilities of Macros, demonstrating that
spreadsheets are designed not just to store data, but to process it
with speed and precision.

8.9. GLOSSARY

1. Spreadsheet

A digital application used to organize, analyze, and store data in
rows and columns. It allows calculations, data visualization, and
automation beyond simple tables.

2. Workbook

The main file in Excel or any spreadsheet program that contains
one or more worksheets. Think of it as a binder holding multiple
sheets.

3. Worksheet (Sheet)

A single tab within a workbook consisting of a grid of rows and
columns where data is entered and analyzed.

4. Cell

The intersection of a row and a column, identified by a unique
address (e.g., Al). It is the fundamental unit of data entry in a
spreadsheet.

5. Range

A group of selected cells, defined by the top-left and bottom-right
cell (e.g., A1:C10), used for calculations and formatting.

6. Formula

A user-defined equation starting with = that performs calculations
using cell references, numbers, or functions.

7. Function

A pre-built formula in Excel (e.g., SUM, AVERAGE, VLOOKUP)
used to simplify calculations and automate data analysis.

8. Relative Reference
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A cell reference that changes when copied to another location
NOTES (e.g., Al becomes A2 when dragged down).

9. Absolute Reference

A cell reference that remains constant when copied, denoted
with signs (e.g., Al), ensuring formula accuracy.

10. Macro

A recorded sequence of actions in a spreadsheet used to
automate repetitive tasks, such as formatting or data entry.

8.10.ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 8.1

1. (C) Al
Explanation : The dollar signs () denote an absolute reference.
This "locks" the column and row coordinates, ensuring that the
reference points to cell Al even if you copy or drag the formula to

a different part of the spreadsheet. Al (Option A) is a relative
reference and would change based on the new location.

2. False

Explanation: Pressing the "Delete" or "Backspace" key typically
performs a "Clear Contents" action, removing the text or numbers
inside the cell but leaving the cell itself in place. Deleting a "Row"
is a structural change that physically removes the space and
shifts all lower rows up to fill the gap.

3. A Workbook is the spreadsheet file itself (the container), similar to
a physical binder. A Worksheet (or sheet) is a single page within
that file, represented by a tab at the bottom of the window. A
single Workbook can contain multiple Worksheets.

4. The Fill Handle is the small square at the bottom-right corner of
the active cell selection. Its purpose is to allow the user to quickly
copy data, formulas, or patterns (like dates or sequential
numbers) into adjacent cells by clicking and dragging.

8.11. SUGGESTED READINGS - OER

Sr. No. Title URL

Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3769

Resource
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8.12. REFERENCE
NOTES

1. Microsoft Excel All-in-One For Dummies — Greg Harvey & Paul
McFedries — ISBN: 9781119830726 - Published Year: 2022
(comprehensive guide from Excel basics to advanced techniques)

2. Advanced Excel Success: A Practical Guide to Mastering Excel —
Alan Murray — ISBN: 9781484266469 (Softcover) — Published Year:
2020/2021 (practical advanced Excel skills including Power Pivot
& advanced tools)

3. Advanced Excel Formulas: Unleashing Brilliance with Excel
Formulas - Alan Murray — ISBN: 9781484271247 — Published
Year: 2022 (focus on advanced formulas and dynamic array usage)

4. Excel with Microsoft Excel: Comprehensive & Easy Guide to Learn
Advanced MS Excel — Naveen Mishra — ISBN: 9789389024159 -
Published Year: 2019 (covers essential to advanced Excel features)

S. The Complete Excel Guide: Beginners to Advanced — Simon Sez IT
— ISBN: 9781801075763 — Published Year: 2021 (complete guide
taking learners from basics through advanced Excel topics)

6. Mastering Excel: From Basics to Advanced Skills for Students and
Professionals — Pramod Kumar - ISBN: 9789334152326 -
Published Year: 2025 (step-by-step Excel fundamentals to
advanced techniques for students & professionals)

8.13. EXERCISE

Part 1

A. Multiple choice question

1. Which symbol must be typed first to indicate to the spreadsheet
that you are entering a formula?

(a) + (Plus)

(b) # (Hashtag)

(c) = (Equals)

(d) ? (Question Mark)

2. If you see a cell filled with hash marks (#######), what does it
indicate?

(@) You have entered an invalid formula.

(b) The column is too narrow to display the numerical value.
(c) The cell contains a spelling error.

(d) The file is corrupted.

3. Which keyboard shortcut allows you to "Toggle Edit Mode" inside a
cell without overwriting the existing data?
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4.

5.

(@) F1

(b) F2

(c) Ctrl + C

(d) Alt + Enter

What happens when you use the "Freeze Panes" feature on the top
row?

(@) The data in the top row cannot be edited.
(b) The top row remains visible while you scroll down the sheet.
(c) The top row is printed on every page.
(d) The background color of the top row turns blue.
A "Macro" in a spreadsheet is best described as:
(a) A very large formula.
(b) A chart that takes up the whole screen.

(c) A recorded sequence of actions that can be replayed to
automate tasks.

(d) A type of virus protection.

Answers with Explanations:
1.

(c) = (Equals) —

In spreadsheets like Microsoft Excel, typing an equals sign = at
the start tells the program that the entry is a formula, not just
plain text or numbers.

(b)

The column is too narrow to display the numerical value. - When
a cell shows #######, it usually means the column isn’t wide
enough to display the full content, often seen with dates or large
numbers.

(b) F2 -

Pressing F2 allows you to edit the contents of a cell in-place
without overwriting the existing data, effectively toggling edit
mode.

(b)
The top row remains visible while you scroll down the sheet. —

Freezing panes keeps the top row visible at all times, making it
easier to view headers while navigating large datasets.

(c)
A recorded sequence of actions that can be replayed to automate

tasks. — A macro records repetitive actions so you can run them
automatically, saving time and reducing errors in spreadsheets.
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B. Small answer type question

, . . NOTES
1. Describe the coordinate system used in spreadsheets. How do

you identify a specific cell address?

2. Explain the difference between "Data Entry" and "Data
Modification" (Editing). How do the methods for these differ?

3. What are the three main types of data a cell can hold? Give an
example of each.

4. Why is it important to use Cell References (e.g., =A1+B1)
instead of hard-coded numbers (e.g., =5+10) in formulas?

5. How does the "Auto-Fit" feature function for columns, and
how can a user trigger it?

Part 2

C. Long answer type question (200 words)

1. Differentiate between Relative References and Absolute
References. Provide a scenario where you would absolutely need
to use an Absolute Reference.

2. Explain the process of "Freezing Panes." Why is this feature
essential when managing large datasets with many rows and
columns?

3. Describe the hierarchy of a spreadsheet file. Explain the
relationship between the File, Workbook, Worksheet, and Cell.

4. Compare and contrast "Clearing Contents," "Clearing Formats,"
and "Deleting Cells." What is the specific impact of each action
on the grid?

5. What is a Macro? Describe the basic steps involved in recording
a Macro to format a weekly report.

Part 3

D. Long answer type question (300 words)

1. Navigating the Interface: Write a comprehensive guide for a new
user on how to navigate a spreadsheet. Include details on how
to move between cells, switch worksheets, and use the
ribbon/toolbar. Discuss both mouse actions and keyboard
shortcuts.

2. Structural Management: You have been given a messy
spreadsheet with inconsistent column widths, missing headers,
and unnecessary blank rows. Step-by-step, explain the tools
and techniques you would use to clean up the structure of this
worksheet.
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3.

Data Types and Formatting: Explain how spreadsheets
interpret Text, Numbers, and Dates differently. Why does a
phone number sometimes get treated as a subtraction
equation, and how can formatting resolve such issues?
Discuss the importance of visual formatting (bolding, colors)
for data readability.

The Logic of Formulas: Write an essay explaining the logic of
spreadsheet formulas. Include the order of operations, the use
of standard mathematical operators, and the concept of
copying formulas. How does the spreadsheet "think" when you
drag a formula down a column?

Efficiency and Automation: Discuss how features like AutoFill,
Flash Fill, and Macros contribute to user efficiency. How do
these tools transform a spreadsheet from a simple calculator
into a tool for business productivity?
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INTERNET TECHNOLOGIES
Unit 9 MS-PowerPoint — Basics to Advanced 167
Unit 10 MS-Access — Basics to Advanced 191
Unit 11 MS-Publisher Basics to Advance 215
Unit 12 Internet & Networking Basics 235
Unit 13 Web Browsing & Email Communication 257

Introduction

This block emphasizes advanced productivity tools and the fundamentals of internet and
networking. It begins with MS PowerPoint, guiding learners from basic slide creation to
advanced presentation techniques for effective communication. MS Access is then explored,
covering database creation, management, and query operations to efficiently organize and
retrieve information. MS Publisher is introduced to develop professional publications,
combining text and graphics for desktop publishing purposes. The block also covers the
basics of the Internet and networking, explaining how computers connect and communicate
globally. Finally, practical skills in web browsing and email communication are addressed,
enabling effective access, sharing, and management of online information. Together, these
units provide both technical proficiency in office applications and essential knowledge of

digital communication and networking, crucial for modern information handling.







UNIT -9

MS-POWERPOINT — BASICS TO
ADVANCED

UNIT STRUCTURE

9.1 Introduction
9.2 Objective
9.3 Creating a Presentation: Blank vs. Templates.

9.4 Working with Slides: Inserting new slides, changing
layouts.

9.5 Applying Design Templates and Themes
9.6 Slide Management
9.7 Creating Tables in Design View.

9.8 Formatting Tables: Resizing, Adding/Deleting rows
and columns.

9.9 Slide Transitions and Animation effects.
9.10 Linking slides within PowerPoint.

9.11 Summary

9.12 Glossary

9.13 Answer to check your progress

9.14 Suggested readings - OER

9.15 Reference

9.16 Exercise

9.1. INTRODUCTION

In the modern professional and academic landscape, the ability to
create compelling presentations is a fundamental literacy.
Presentation software, such as Microsoft PowerPoint or Google Slides,
has evolved far beyond simple digital transparency sheets. It is now a
robust environment for visual storytelling, data visualization, and
interactive communication. However, many users remain stuck at the
"beginner" level, manually formatting every slide and relying on linear,
static delivery methods that fail to engage audiences effectively.

This unit creates a bridge between basic usage and professional
mastery. It begins by exploring the foundational choice between using
pre-fabricated templates versus constructing a narrative from a blank

AUTOMATION AND INTERNET
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canvas—a decision that dictates the workflow and creative freedom of
NOTES the entire project. We then move into the mechanics of structure,
detailing how to manipulate slide layouts and effectively manage data
through the creation and formatting of tables in Design View.

Beyond mere content entry, this unit emphasizes efficiency and
consistency through the "Slide Master'—the backend engine that
controls the visual identity of a deck. By mastering this, users can
make global changes instantly, ensuring brand compliance and
saving hours of repetitive work. Finally, the unit covers the
"performance" aspect of presenting. This includes the strategic use of
animations and transitions to guide the audience's eye, as well as
advanced delivery tools like Custom Slide Shows and non-linear
hyperlinking. By the end of this unit, learners will view presentation
software not just as a tool for displaying text, but as a dynamic
instrument for persuasion and professional communication.

9.2. OBJECTIVE

After completing this unit you will be able to:

1. Evaluate the strategic differences between starting with a Blank
Canvas versus a Template to select the best approach for specific
audience needs.

2. Construct and modify complex slide structures, including
inserting new layouts, organizing content with tables, and utilizing
the "Reset" function.

3. Utilize the Slide Master view to enforce global design consistency
across fonts, colors, and logos, and to create custom slide layouts.

4. Apply dynamic visual elements effectively, distinguishing between
transitions (slide-to-slide movement) and animations (object
movement), while avoiding common design pitfalls.

5. Manage presentation delivery by creating Custom Slide Shows for
targeted audiences and utilizing non-linear navigation techniques
like hyperlinks and Action Buttons.

9.3. CREATING A PRESENTATION: BLANK VS.
TEMPLATES

9.3.1. The Template Approach
The "Efficiency First" Method

Using a template means starting with a pre-designed slide deck that
includes defined fonts, color schemes, background graphics, and
placeholders for text and images.

9.3.1.1. The Advantages

® Speed & Efficiency: The biggest benefit is time. You don't need to
worry about alignment, font choices, or color harmony; you simply
plug in your content.
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® Consistency: Templates ensure every slide looks like part of the
same family. Your headers will always be in the same place, and NOTES
your colors will remain uniform.

® Professional Polish: High-quality templates (especially premium

ones) are designed by graphic artists. They often include
sophisticated layouts that are hard for non-designers to replicate.

9.3.1.2. The Disadvantages

® The "Cookie-Cutter" Effect: If you use a standard PowerPoint or
Google Slides template, your audience has likely seen it a dozen
times before. It can feel generic or lazy.

® Rigidity: Templates can sometimes trap you. You might have a
great image or chart, but the template’s layout forces you to
shrink it to fit a specific placeholder.

® Visual Clutter: Many pre-made templates have '"busy"
backgrounds or decorative elements that take up valuable real
estate and distract from your actual message.

9.3.1.3. Best Used For:
® Internal status updates or weekly meetings.

® Tight deadlines (when you need a deck in under an hour).

® Standardized corporate presentations where brand compliance is
mandatory.

9.3.2. The Blank Canvas Approach
The "Story First" Method

Starting blank means opening a white slide with absolutely nothing on
it. You build the visual hierarchy, layout, and design elements from
scratch.

9.3.2.1.The Advantages

® Total Creative Freedom: You are not constrained by placeholders.
You can make an image fill the entire screen (full bleed) or use
whitespace dramatically to focus attention.

® Intentional Design: Every element on the slide is there because
you put it there. This forces you to think about the purpose of
every pixel, usually leading to cleaner, more impactful slides.

® Story-Driven Structure: When you start blank, you tend to

structure the presentation around your narrative arc rather than
trying to cram your story into bullet-point boxes.

9.3.2.2. The Disadvantages

® Time-Consuming: It takes significantly longer to format headers,
align text boxes, and find color palettes that work well together.

® Design Skills Required: Without a basic understanding of design
principles (contrast, alignment, hierarchy), a blank presentation
can easily look messy or amateurish.
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® Inconsistency Risk: Without a master slide guiding you, it is easy

NOTES to accidentally change font sizes or jump visuals from slide to
slide, which can look jarring.

9.3.2.3. Best Used For:

® High-stakes sales pitches or investor decks.

® Keynote speeches (TED-style talks).

® Scenarios where you need to stand out and disrupt the norm.

9.3.3. The "Hybrid" Strategy: The Professional Middle

Ground

Most professional designers actually use a customized template
approach. Here is the workflow:

1. Start Blank: Open a blank deck to map out your story and flow
without visual distractions.

2. Create a "Master" Slide: Once the story is set, go into the "Slide
Master" view. Set your own fonts, colors, and logo placement.

3. Build Your Own Layouts: Instead of using generic layouts, create
3-4 custom layouts that fit your specific content (e.g., one for big
quotes, one for full-screen images, one for data).

9.3.3.1. Why this works

This gives you the speed of a template (because you can reuse your
custom layouts) with the uniqueness of a blank canvas design.

9.4. WORKING WITH SLIDES: INSERTING NEW
SLIDES, CHANGING LAYOUTS.

9.4.1. Inserting New Slides

Adding a slide is the most fundamental action in presentation design.
While simple, how you add slides can significantly impact your
workflow speed.

9.4.1.1. How to Do It (Technical Steps)
Most presentation software (PowerPoint, Google Slides, Keynote)
offers three primary ways to add a slide:
® The Ribbon/Toolbar:
» PowerPoint: On the Home tab, click New Slide.

% Pro Tip: Clicking the top icon adds the default layout.
Clicking the bottom text (arrow) opens a menu where you
can choose a specific layout immediately.

» Google Slides: Click the + button on the far left of the toolbar.
Use the small dropdown arrow next to it to select a specific
layout.

® Right-Click Context Menu:

» Right-click inside the Thumbnail Pane (the column of slide
previews on the left).
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»  Select New Slide.
® Keyboard Shortcuts (The Fastest Method): NOTES
»  Windows:Ctrl + M
» Mac:Cmd + M
Note : Do not confuse this with Ctrl + N, which opens a completely
new file.
9.4.1.2. Strategy: "Duplicate" vs. "New"
Often, inserting a blank slide is actually slower.

® When to Insert New : When starting a new section or when the
content is totally different from the previous slide.

® When to Duplicate (Ctrl + D) : When the new slide needs the same
formatting, same image placement, or same chart style as the
previous one. It is much faster to duplicate and edit the text than
to insert a new slide and re-format it.

9.4.2. Changing Layouts

A Layout is the architectural blueprint of a slide. It controls where the
title, text, and images sit. Changing layouts allows you to reformat a
slide instantly without manually dragging text boxes around.

9.4.2.1. How to Do It

If you have a slide with bullet points but decide you want two columns
instead, don't manually resize the boxes. Change the layout.

® PowerPoint:
1. Select the slide(s) in the thumbnail pane.
2. Go to Home tab \rightarrow Layout.

3. Choose the desired structure (e.g., "Two Content," "Title Only,"
"Blank").

® Google Slides:
1. Select the slide.
2. Click Layout in the toolbar (or right-click the slide background
\rightarrow Apply Layout).
9.4.2.2. Common Layout Types & Usage
1. Title Slide: Use strictly for the opening of the presentation.

2. Title and Content: The standard layout. Best for a single main idea
with supporting bullet points.

3. Two Content: Perfect for comparisons (Pros vs. Cons, Before vs.
After) or placing text on the left and a chart/image on the right.

4. Section Header: Use this as a "palette cleanser" or chapter break
when moving to a new topic.

S. Blank: Best for full-screen images or when you want to design a
custom diagram without the software "snapping" your text into
predefined grids.
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9.4.3. The "Reset" Button: Your Safety Net

This is arguably the most useful, yet underused, button in
PowerPoint.

NOTES

If you have messed up a slide—you accidentally dragged the title to
the bottom, changed the fonts, shrunk the text box, and it looks
terrible—do not try to fix it manually.

® Action: Click the Reset button (located next to the "Layout"
button on the Home tab).

® Result: The software instantly snaps all placeholders back to
their original, perfect positions and restores the correct fonts and
colors defined by the template.

9.5. APPLYING DESIGN TEMPLATES AND THEMES

The visual look of your presentation is controlled by Themes and
Templates. While often used interchangeably, they serve slightly
different purposes in presentation software.

9.5.1. Themes vs. Templates: What is the difference?

® Theme: A collection of design settings including a color scheme,
font set (headings vs. body text), and background effects. A theme
can be applied to any presentation at any time to instantly
change its look without changing the content.

® Template: A "blueprint" that includes a theme plus specific
content layouts, boilerplate text, and sometimes pre-loaded slides
(like an "Agenda" slide or "Team Member" slide).

9.5.2. How to Apply a Theme

Changing the theme helps you pivot the tone of your presentation—
from a serious corporate blue to a vibrant, creative orange—in a
single click.

In Microsoft PowerPoint :
1. Go to the Design tab on the top ribbon.

2. You will see a gallery of "Themes" (thumbnails showing different
backgrounds/fonts).

3. Hover over a thumbnail to see a live preview on your current
slide.

4. Click the thumbnail to apply it to all slides.

® Pro Tip: If you only want to apply a theme to selected slides
(e.g., for a distinct section), right-click the theme thumbnail
and select "Apply to Selected Slides".

In Google Slides:

1. Click the Theme button on the toolbar (or go to
Slide\rightarrowChange Theme).

2. A sidebar will appear on the right with various options.
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3. Clicking a theme applies it to the entire deck immediately.

NOTE
9.5.3. Customizing with Variants (PowerPoint) OTES

Once you pick a Theme, you aren't stuck with its default colors. You
can tweak it using Variants.

® Look next to the Themes gallery in the Design tab. You will see the
Variants section.

® Here you can change just the Colors (e.g., switch the theme from
Blue/Green to Red/Orange) while keeping the same background
graphics and fonts.

® You can also specific Fonts and Background Styles here.

9.5.4. Best Practices for Themes

® Contrast is Key: Ensure the theme offers high contrast between
text and background. Avoid dark grey text on a light grey
background.

® Brand Consistency: If you are presenting for your company,
prioritize a theme that matches your corporate colors (or create a
custom one).

® Simplicity: Avoid themes with heavy graphical elements in the
corners or borders, as they reduce the usable space for your
actual content.

9.6. SLIDE MANAGEMENT

Reordering and Hiding Slides

Once your content is created, managing the flow is critical. You rarely
create slides in the perfect final order on the first try.

9.6.1. Reordering Slides

Moving slides around allows you to refine your narrative arc.

Method A: The Drag-and-Drop (Standard View)

® In the Thumbnail Pane (the left sidebar), simply click and hold a
slide.

® Drag it up or down. A horizontal line will appear indicating where
the slide will land.

® Release the mouse to drop it.
Method B: Slide Sorter View (The "Bird’s Eye" View)

This is the professional way to reorganize, especially for decks with
20+ slides.

® PowerPoint: Go to the View tab \rightarrowSlide Sorter (or click the
four-square icon in the bottom status bar).

® Google Slides: Click View\rightarrowGrid View (bottom left icon).
® Why use it? You can see 20-30 slides at once. It makes it easy to
spot inconsistencies in design or gaps in your story flow. You can

drag and drop multiple slides at once here.
AUTOMATION AND INTERNET | 173




OFFICE AUTOMATION AND INTERNET TECHNOLOGIES
9.6.2. Hiding Slides

Hiding a slide is one of the most useful features for tailoring
presentations without deleting hard work. When a slide is "hidden," it
remains in your edit view (usually dimmed) but will skip completely
during the actual slideshow (Presentation Mode).

How to Hide:

® Right-click the slide thumbnail.

® Select Hide Slide (PowerPoint) or Skip Slide (Google Slides).

® The slide number will usually get a cross-through or the
thumbnail will fade to indicate it is inactive.

When to Use Hidden Slides:

1. Tailoring to Audience: You have one master deck, but you hide the
"Technical Architecture" slides when presenting to the CEO, and
unhide them (while hiding the "Financial Projections") when
presenting to the Engineering team.

NOTES

2. The "Appendix" Strategy: Keep detailed data charts or complex
spreadsheets hidden at the end of your deck. If a tough question
comes up during Q&A, you can quickly exit the show, unhide
them, or jump to them to provide evidence.

3. Time Management: If you are running out of time before a
meeting, hide the less critical slides rather than deleting them. If
the meeting goes fast, you can unhide them on the fly.

9.7 CREATING TABLES IN DESIGN VIEW.

9.7.1. What is Design View?

In Datasheet View, you are looking at the data (the "what"). In Design
View, you are looking at the structure (the "how").

Design View does not show you the actual records (e.g., "John
Smith"). Instead, it shows you the rules for the data (e.g., "The First
Name field must be text, max 50 characters, and cannot be left
blank"). Using Design View ensures data integrity and prevents errors
later on.

9.7.2. The Design View Interface

When you open a table in Design View, the screen is split into two
distinct sections:

1. The Field Grid (Top Pane): This is where you list the columns your
table will have. It contains three columns:

® Field Name: The identifier for the column (e.g., CustomerlID,
OrderDate).

® Data Type: The rule defining what kind of data can be stored
(e.g., Text, Number, Currency).

® Description (Optional): Internal notes for the developer (e.g.,
"Primary Key, auto-generated").
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2. Field Properties (Bottom Pane): This section changes based on
which field you have selected in the top pane. It allows you to set NOTES
granular rules, such as limiting the number of characters or
setting a default value.

9.7.3. Step-by-Step: Creating a Table
Step 1 : Initialize the Table

1. Go to the Create tab on the Ribbon.

2. Click Table Design.

3. A blank grid will appear. Unlike Datasheet view, you will not see
columns like "Click to Add." You will see empty rows waiting for
definitions.

Step 2 : Define Field Names
Enter the name of your first column in the "Field Name" column.

® Best Practice: Avoid spaces in field names (use LastName or
Last_Name, not Last Name). This makes the database easier to
query later.

® Best Practice: Make names descriptive. Price is okay, but
Unit_Sales_Price is better.

Step 3 : Select Data Types

This is the most critical step. For every field name, you must tell the
database how to treat the data. Click the dropdown in the Data Type
column.

® Short Text: Alphanumeric characters (names, titles, phone
numbers). Limited to 255 characters.

Long Text (Memo): Large blocks of text (comments, descriptions).

Number: Used for mathematical -calculations (quantities,
inventory). Note: Do not use "Number" for phone numbers or zip
codes, as you won't do math on them.

® Date/Time: Ensures only valid dates (e.g., 12/31/2025) are
entered.

® Currency: Automatically handles decimal precision and currency
symbols ().

® AutoNumber: A wunique, sequential number automatically
generated by the database. Crucial for Primary Keys.

® Yes/No: A Boolean field (True/False, On/Off).
® OLE Object / Attachment: For storing images or documents.
Step 4 : Add Descriptions

The third column is optional but recommended. If you are working in a
team, use this to explain tricky fields.

® Example: For a field named Status_Code, the description might
read: "1=Active, 2=Pending, 3=Archived."
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9.7.4. Refining Control: Field Properties

NOTES ® Once your fields are listed, use the bottom pane to refine them.

Click on a specific field in the top grid to see its properties below.

9.7.4.1. Field Size (Text & Numbers)

® For Text: The default is 255 characters. If you are creating a
State_Code field (e.g., NY, CA), change the Field Size to 2. This
saves storage space and prevents users from typing "New York"
instead of "NY."

® For Numbers: You can choose between Integer, Long Integer, or
Double. Use Long Integer for ID numbers and Double for numbers
requiring decimals.

9.7.4.2. Input Mask

This forces data to look a certain way.

® Example: If you want phone numbers to always look like (555)
123-4567, you can set an Input Mask. The database will provide
the parentheses and dashes automatically, so the user only types
the numbers.

9.7.4.3. Default Value
Use this to save time on data entry.

® Example: If 90% of your customers are from the USA, set the
Default Value of the Country field to "USA". It will auto-fill for
every new record unless changed.

® Example: Set a Date field's default value to =Date() to
automatically timestamp new records with today's date.

9.7.4.4. Validation Rule & Text
This prevents bad data from entering your system.

® Validation Rule: The logic formula. (e.g., >=0 for a Price field, to
ensure no one enters a negative price).

® Validation Text: The error message the user sees if they break the
rule. (e.g., "Price cannot be negative. Please enter a value greater
than zero.")

9.7.4.5. Required

Set this to Yes if the field cannot be left empty. This is essential for
fields like LastName or OrderDate, but might be set to No for fields
like MiddleName.

9.7.5. The Final Step: The Primary Key

Every table in a relational database needs a Primary Key—a field that

uniquely identifies every row. No two rows can have the same Primary

Key.

1. Select the field you want to be the key (usually an ID field set to
AutoNumber).
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2. Click the Primary Key button on the Design ribbon (it looks like a
small key icon). NOTES

3. A small key symbol will appear next to the Field Name.

Why is this mandatory? Without a Primary Key, the database cannot
efficiently search, sort, or link this table to other tables (relationships).
9.7.6. Saving and Viewing

Once your design is complete:

1. Click Save (Ctrl+S).

2. You will be prompted to name the table (e.g., tbl_Customers).

3. To start entering data, click the View button in the top left corner
and switch to Datasheet View.

Your columns will now appear as headers, strictly enforcing the rules
you just created in Design View.

9.8. FORMATTING TABLES: RESIZING, ADDING/
DELETING ROWS AND COLUMNS.

9.8.1. Resizing Tables and Cells

Resizing is rarely about just making the table "bigger." It is usually
about making the content fit comfortably and ensuring the table looks
balanced on the page.

9.8.1.1. Resizing the Entire Table

® The Corner Handle: Hover your mouse over the bottom-right
corner of the table until you see a small square (resize handle).
Click and drag this outward to increase the overall size of the

table.
» Note : This increases row heights and column widths
proportionally.

® The "AutoFit" Feature (The Professional Method): instead of
guessing, let the software do the math.

» Select the table.
» Go to the Layout tab (under Table Tools).
» Click AutoFit:

+ AutoFit Contents: Shrinks columns to wrap tightly around
your text.

s AutoFit Window: Stretches the table to perfectly fill the
width of the page margins.
9.8.1.2. Resizing Individual Rows and Columns

® Manual Dragging: Hover your cursor over the border line between
two columns or rows. The cursor will change to a double-headed
arrow (\leftrightarrow or \updownarrow). Click and drag to resize.

® Precise Measurement: If you need a column to be exactly 2 inches:
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1. Click inside the cell/column.
2. Go to the Layout tab.
3. Type "2 in" into the Width box.

NOTES

9.8.1.3. Distributing Evenly (The "Tidy Up" Button)

If you have manually dragged lines around, your table likely looks
messy, with some rows huge and others tiny.

® Action: Select the rows or columns you want to fix.
® Click:Distribute Rows or Distribute Columns in the Layout tab.

® Result: The software takes the total available space and divides it
mathematically equally among the selected cells, making them

identical in size.
9.8.2. Adding Rows and Columns
You will often underestimate the size of your dataset. Here is how to
expand your table structure without breaking the formatting.
9.8.2.1. Adding Rows

® The "Tab" Key Trick (Fastest): Click inside the very last cell of your
table (bottom right). Press the Tab key on your keyboard. A new
row will automatically appear at the bottom.

® The Hover Method (Modern Office/Google Docs): Hover your
mouse over the border between two rows on the far left edge. A

small + sign will appear. Click it to insert a row exactly at that
spot.

® The Right-Click Method:
1. Right-click a cell.
2. Select Insert.

3. Choose Insert Rows Above or Insert Rows Below.

9.8.2.2. Adding Columns

® The Hover Method: Hover over the vertical border between two

columns at the very top edge. A + sign will appear. Click to add a
column there.

® The Ribbon Method:

1. Place your cursor in a column next to where you want the new
one.

2. Go to the Layout tab.
3. Click Insert Left or Insert Right.

9.8.3. Deleting Rows and Columns

Deleting is slightly tricker than adding because you must distinguish
between deleting the content and deleting the structure.
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9.8.3.1. Deleting vs. Clearing

® Clear Contents: If you select a row and press Delete on your NOTES
keyboard, you usually only remove the text. The empty cells (the
structure) remain.

® Delete Structure: To actually remove the cells, you must use the
"Delete" command.
9.8.3.2. How to Delete Structure

® The "Backspace" Shortcut: Highlight the row(s) or column(s) you
want to remove and press Backspace. (Note: This works in Word;
in Excel, you often need to right-click).

® The Ribbon/Menu Method:
1. Place your cursor in the row/column to remove.
2. Go to the Layout tab \rightarrow Delete.

3. Choose Delete Rows, Delete Columns, or Delete Table.

9.8.3.3. The "Shift Cells" Warning

If you delete a single cell (rather than a whole row/column), the
software will ask: "Shift cells left?" or "Shift cells up?"

® Shift Left: The cells to the right move over to fill the gap.
® Shift Up: The cells below move up.

® Warning: Deleting single cells often misaligns your data. It is
usually safer to delete entire rows or columns

9.9. SLIDE TRANSITIONS AND ANIMATION EFFECTS.

9.9.1. Slide Transitions

Moving between the slides

A transition is the visual effect that occurs when you move from one
slide to the next (e.g., from Slide 1 to Slide 2).

9.9.1.1. The Three Categories of Transitions

Most software (PowerPoint, Keynote) groups transitions into three
distinct "personalities":

1. Subtle (The Professionals):
® Examples:Fade, Push, Wipe, Cut.

® Usage: These are safe for corporate meetings, financial reports,
and serious presentations. They provide a smooth change
without drawing attention to the effect itself.

® Recommendation:"Fade" or "Push" are the industry standards
for 90% of slides.

2. Exciting (The "Use with Caution" Group):
® Examples:Curtains, Origami, Crush, Fracture.

® Usage: These are dramatic and take longer to execute. Use

them only for major section breaks or the final slide. Using
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"Curtains" on every single slide will annoy your audience and
NOTES slow down the pace.

3. Dynamic Content:
® Examples:Pan, Conveyor, Rotate.
® Usage: These move the content (text/images) independently of
the background. This creates a web-like feel where the
background stays static while the text slides off.
9.9.1.2. Applying Transitions
1. Select the slide(s) in the thumbnail pane.
2. Go to the Transitions tab.
3. Click the desired effect.
4

. Duration: Look to the right of the gallery. You can change how
long the effect lasts. (Standard is usually 1.00 or 0.50 seconds.
Anything over 2.00 seconds feels very slow).

S. Apply to All: If you want consistency, find the "Apply to All"
button. This forces every slide to use the same transition
instantly.

9.9.2. Animation Effects

Moving objects ON the slide
Animations control how individual elements (text boxes, images,

charts) behave within a single slide.

9.9.2.1. The Four Types of Animation

Animations are usually color-coded in the menu to help you
distinguish their function:

1. Entrance (Green): How an object arrives on the screen.

® Common Uses: Revealing bullet points one by one, or having a
chart "Fade In" when you start talking about data.

® Best Pick:Appear (instant) or Fade (smooth). Avoid "Bounce" or
"Swivel" unless you are presenting to children.

2. Emphasis (Yellow): Calling attention to an object that is already
visible.

® Common Uses: Making a specific bar in a chart Pulse or having
a key phrase Underline or change color when you mention it.

3. Exit (Red): How an object leaves the screen.

® Common Uses: Making a wrong answer Disappear during a
quiz, or clearing the screen to make room for new content
without changing slides.

4. Motion Paths: Moving an object from Point A to Point B.

® Common Uses: Showing a process flow, like a truck icon
moving across a map from a factory to a warehouse.
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9.9.2.2. The Animation Pane: Your Control Center

If you are adding more than one animation, you must open the NOTES

Animation Pane (located in the Animations tab). This sidebar shows
you the timeline of your effects.

The Three Triggers: Next to each animation in the pane, you can

choose how it starts:

® On Click (Mouse Icon): The animation waits for you to click your
mouse/remote. (Best for revealing bullet points as you speak).

® With Previous: The animation happens at the exact same time as
the one before it. (Best for bringing in an image and its caption
simultaneously).

® After Previous: The animation starts automatically as soon as the
one before it finishes. (Best for automated sequences).

9.9.3. The "Morph" Transition (Advanced)

The Game Changer

Both PowerPoint (2019+) and Keynote ("Magic Move") feature a special
tool called Morph. It blurs the line between transition and animation.
How it works :

1. Place a circle on Slide 1 on the left.

2. Duplicate the slide.

3. On Slide 2, move the circle to the right and make it bigger.

4. Apply the Morph transition to Slide 2.

The Result: Instead of fading, the software automatically calculates the
movement and smoothly animates the circle shrinking and moving
across the screen. It is the easiest way to create professional-grade
motion graphics.

9.9.4. Best Practices: The "Less is More" Rule

Bad animation can ruin a good presentation. Follow these rules to stay
professional:

1. The "No Boomerang" Rule: Never make text fly in from off-screen
(especially spiraling or bouncing) unless there is a specific reason.
It forces the audience to watch the motion rather than reading the
text.

2. The "One Click" Rule: If you have 5 images appearing, don't make
yourself click S times. Set the first one to "On Click" and the rest
to "After Previous" with a small delay so they cascade in
automatically.

3. Consistency: Do not mix "Fade" on one slide and "Checkerboard"
on the next. Pick one style and stick to it.

4. Speed: Most default animations are too slow (often 1.0 second).
Reduce them to 0.5 seconds or 0.25 seconds for a snappy,
responsive feel.

AUTOMATION AND INTERNET | 181



OFFICE AUTOMATION AND INTERNET TECHNOLOGIES

¥l Check Your Progress 1
NOTES

1. Multiple Choice Question: Which key on the keyboard allows you
to jump to a specific slide number instantly during a presentation
(e.g., jumping straight to Slide 5)? A) Ctrl + 5 B) Shift + 5 C) 5 +
Enter D) Tab + 5

2. True or False: When you "Hide" a slide in PowerPoint, it is

permanently deleted from the file and cannot be recovered without
using the "Undo" function.

3. Short Answer Question: What is the primary difference between a
"Transition" and an "Animation" in presentation software?

4. Short Answer Question: Explain the purpose of the "Reset" button
located in the Home tab of PowerPoint.

9.10. LINKING SLIDES WITHIN POWERPOINT.

9.10.1. The Standard Hyperlink Method

This is the most common way to link text or objects (like a picture or
icon) to another slide.

9.10.1.1. How to do it :

1. Select the Object: Highlight the text or click the shape/image you
want to turn into a button.

2. Open the Menu:

® Right-click and select Link (or Hyperlink).

® Keyboard Shortcut:Ctrl + K (Windows) or Cmd + K (Mac).
3. The Dialog Box:

® On the left sidebar, click Place in This Document.

® You will see a list of your slides. Select the specific slide you
want to jump to (e.g., "Slide 15: Q4 Data").

® Click OK.
9.10.1.2. Pro Tip: Removing the "Blue Underline"

If you hyperlink text, PowerPoint automatically turns it blue and
underlined, which can ruin your design.

® The Fix: Instead of linking the text directly, draw a Rectangle
shape over the text.

® Right-click the rectangle right arrow Link to the slide.

® Set the Shape Fill to No Fill and Shape Outline to No Outline.

® Now you have an invisible clickable "hotspot" over your text, but
the text styling remains perfect.

9.10.2. Action Buttons

PowerPoint has a built-in set of buttons designed specifically for
navigation (Home, Back, Next, Information).
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9.10.2.1. How to do it:
1. Go to the Insert tab \rightarrow Shapes. NOTES
Scroll to the very bottom to find the section Action Buttons.
Select a button (e.g., the "Home" icon).

Draw it on your slide.

S o

The "Action Settings" box will automatically pop up.

® It will usually default to a logical link (e.g., the Home button
defaults to "First Slide").

® You can change the Hyperlink to: dropdown to target a specific
slide, a URL, or even another file.

9.10.2.2. Best Use Case: The Slide Master

If you want a "Home" button on every slide:

1. Go to View \rightarrow Slide Master.

2. Draw an Action Button on the top "Grandmaster" slide.

3. Close Master View.

4. Now, that button is on every slide in the deck, allowing you to
return to your Agenda/Menu at any time.

9.10.3. The "Zoom" Feature (Modern PowerPoint)

Available in PowerPoint 2019 and Office 365.

This is the most advanced and visually impressive way to link slides. It
creates a dynamic "Dashboard" where you see thumbnails of other
slides. When you click one, the camera "zooms" into that slide,
presents the section, and then zooms back out to the menu.

9.10.3.1. Summary Zoom (The Dashboard)

1. Go to Insert \rightarrow Zoom \rightarrow Summary Zoom.

2. Select the slides that start each of your main sections (e.g., The
Intro, The Data, The Conclusion).

3. PowerPoint creates a new slide containing live thumbnails of those
sections.

4. Behavior: When presenting, clicking a thumbnail zooms into it.
When that section is finished, it automatically zooms back out to
this summary slide.

9.10.3.2. Slide Zoom (The Detail View)

Go to Insert \rightarrow Zoom \rightarrow Slide Zoom.

2. Pick a specific slide.
3. A small image of that slide appears on your current canvas.
4. Use Case: If you have a complex map or diagram on Slide 5, you

can put a tiny "Zoom" version of Slide 5 in the corner of Slide 2. If
an audience member asks about it, click the tiny image to zoom in
instantly.
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9.10.4. The "Return" Link (Don't Get Stuck!)

One of the biggest mistakes users make is linking to a slide (like an
Appendix) but forgetting to create a way back.

NOTES

® Scenario: You are on Slide 5 and click a link to jump to
"Appendix A" (Slide 50).

® The Problem: If you just click "Next" on Slide 50, you go to Slide
S1. You are now lost in the appendix.

® The Solution: On the destination slide (Slide 50), create a button
labeled "Back" or "Return."

» Link this button to "Last Slide Viewed" (an option in the
Hyperlink/Action settings).

» This is a smart link; it remembers where you came from and
sends you back there, regardless of which slide you started
on.

b
E’_‘l Activity 9.1: Creating Professional Presentations in MS
PowerPoint

Objective:

To enable students to design, organize, and deliver effective
presentations using Microsoft PowerPoint, from basic slide creation to
advanced features like animations, transitions, and multimedia
integration.

Activity Description:

Students will explore the PowerPoint interface and features, including
creating slides, applying themes, formatting text, inserting images,
charts, tables, and multimedia. They will also learn to use
animations, slide transitions, and presentation tools to create
professional and engaging presentations. The activity emphasizes
hands-on practice to develop presentation design and delivery skills.

Task to be Performed:

1. Create a new PowerPoint presentation with at least 5 slides on a
chosen topic.

2. Apply a theme and customize the slide layout.
3. Insert and format text, images, charts, and tables on the slides.

4. Apply animations to text and objects, and use slide transitions
effectively.

S. Insert audio or video clips to enhance the presentation.

6. Practice slideshow delivery using presenter view, slide timings,
and navigation tools.

7. Prepare and present the final presentation to the class or as a
recorded slideshow.

Expected Learning Outcome:

® Students will be able to create and format visually appealing
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PowerPoint presentations.

® Students will understand the use of animations, transitions, and NOTES

multimedia for effective communication.

® Students will develop skills in organizing content logically across
slides.

® Students will gain confidence in delivering presentations using
PowerPoint tools and features.

9.11. SUMMARY

This wunit provided a comprehensive guide to mastering
presentation software, moving learners from basic slide creation to
advanced design and delivery. We began by analyzing the workflow
choices between using pre-made Templates for efficiency versus a
Blank Canvas for creative storytelling. We established that while
templates offer speed, they can lead to generic results if not
customized.

A significant portion of the unit focused on structural control. We
explored Working with Slides, emphasizing that duplicating slides
is often faster than inserting new ones, and that using the Layout
tool is superior to manually dragging text boxes. We also covered
Table Creation, highlighting the precision of Design View for
defining data types and ensuring data integrity.

The unit then delved into the "Power User" features: the Slide
Master, which ensures consistency across the deck, and Custom
Slide Shows, which allow for flexible content delivery from a single
file. Finally, we addressed the visual and interactive elements—
Transitions, Animations, and Hyperlinking. The key takeaway is
that these tools should not be used merely for decoration, but to
control the flow of information, guide audience attention, and
create a non-linear, interactive experience that adapts to the needs
of the viewer.

9.12. GLOSSARY

1. Template

A pre-designed slide deck that includes fonts, color schemes,
backgrounds, and placeholders. Templates speed wup slide
creation, maintain visual consistency, and provide a professional
look, but may limit creativity if overused.

2. Blank Canvas

Starting a presentation with a completely empty slide. This
approach offers full creative freedom, allowing custom layouts and
story-driven design, but requires more time and design skill.

3. Slide Master
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The backend view that controls global design elements such as
NOTES fonts, colors, logos, and layout styles. Changes in Slide Master
propagate to all slides, ensuring consistency and efficiency.

4. Layout

The arrangement of text, images, and other elements on a slide.
Common types include Title Slide, Title and Content, Two
Content, Section Header, and Blank. Changing a slide layout
reorganizes content automatically.

5. Design View

A table creation mode where you define field names, data types,
and properties before entering actual data. It ensures accuracy,
enforces rules, and is ideal for database-style tables.

6. Transition
A visual effect applied when moving from one slide to the next.
Categories include Subtle (professional), Exciting (dramatic), and
Dynamic Content (object-based movement).

7. Animation

Effects applied to individual objects on a slide. Types include
Entrance (object appears), Emphasis (highlights an object), Exit
(object disappears), and Motion Paths (object moves along a
path).

8. Action Buttons

Pre-designed interactive buttons in PowerPoint used to navigate
between slides, sections, or external links. Unlike standard
hyperlinks, they provide built-in navigation functionality and are
customizable.

9. AutoFit

A table feature that automatically adjusts column widths and row
heights. AutoFit Contents wraps tightly around text, while
AutoFit Window stretches the table to fit the slide or page width.

10. Morph Transition

An advanced transition that creates smooth movement between
slides by automatically animating the position, size, and rotation
of objects, enabling professional-grade motion effects.

9.13. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 9.1
1. (C) S5 + Enter

Explanation : During a slideshow, typing a number and pressing
Enter is the standard shortcut to jump immediately to that
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specific slide index. Ctrl keys are usually used for system
commands, and Shift+F5 starts the presentation from the current NOTES
slide.

2. False

Explanation : Hiding a slide simply tells the software to skip it
during the Presentation Mode. The slide remains visible and
editable in the Normal/Design view and can be "Unhid" at any
time. It does not delete the data.

3. Answer: A Transition is a visual effect that occurs when moving
from one slide to the next (e.g., fading from Slide 1 to Slide 2). An
Animation is a visual effect applied to specific objects within a
single slide (e.g., a bullet point flying in or a picture fading out).

4. Answer : The Reset button reverts the position, size, and
formatting of all placeholders on the current slide back to the
default settings defined by the Slide Layout. It is used to fix slides
where text boxes have been accidentally moved or resized messily.

9.14. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http://books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3770
Resource

9.15 REFERENCE

1. Mastering Microsoft PowerPoint: From Beginner to Pro — Skipton
Tech — ISBN-13: 9798332661297 — 2024 A beginner -to-advanced
guide covering slide creation, formatting, animations, multimedia,
tips, and practical examples.

2. Microsoft PowerPoint Best Practices, Tips, and Techniques -
Chantal Bossé — ISBN: 9781839216602 - 2023 Comprehensive
practical techniques and best practices for creating engaging
presentations and using advanced PowerPoint features.

3. Microsoft PowerPoint 2016 Step by Step — Joan Lambert — ISBN-13:
9780735699533 — 2016 Step-by-step instructional book that takes
learners from basic operations to more advanced PowerPoint 2016
functionality.

4. Illustrated Course Guide: Microsoft Office 365 & PowerPoint 2016
(Introductory to Advanced) - David W. Beskeen - ISBN-13:
9781305878525 - 2017 Visual course guide that covers
introductory, intermediate, and advanced PowerPoint skills in an
accessible format.
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S. Microsoft 365 PowerPoint For Dummies - Doug Lowe - ISBN:
NOTES 9781394292363 - (Recent Edition) Easy-to-follow guide to
PowerPoint basics and advanced features, ideal for learners seeking
a clear, practical reference.

9.16. EXERCISE

Part 1

A. Multiple choice question

1. Which view would you use to view all slides simultaneously as
thumbnails to easily drag and drop them into a new order?

(a) Reading View

(b) Slide Master View
(c) Slide Sorter View
(d) Notes Page View

2. In the context of table creation, what does the "Input Mask"
property control in Design View?

(a) The color of the table borders.

(b) The format in which data must be entered (e.g., phone
number structure).

(c) The mathematical formula for the column.
(d) The permission settings for who can view the table.

3. Which feature allows you to create three different versions (e.g.,
Short, Medium, Long) of a presentation using a single PowerPoint
file?

(a) Slide Master

(b) Custom Slide Shows
(c) Presenter View

(d) Rehearse Timings

4. If you want a company logo to appear on the bottom right of every
slide and be un-editable in Normal view, where should you place
it?

(a) On the first slide of the presentation.
(b) On the "Grandmaster” slide in Slide Master View.
(c) In the Footer section of the Insert tab.
(d) On every slide individually using Copy/Paste.
5. What is the keyboard shortcut to duplicate a selected slide or

object?
(@) Ctrl + N (b) Ctrl + D
(c) Ctrl + M (d) Ctrl + S

Answers with Explanations:

AUTOMATION AND INTERNET | 188



MS-POWERPOINT — BASICS TO ADVANCED
1. Answer : (c)
Slide Sorter View — Slide Sorter View displays all slides as NOTES

thumbnails, making it easy to drag and drop slides to reorder
them or organize the presentation efficiently.

2. Answer : (b)
The format in which data must be entered (e.g., phone number
structure). — In table design, the Input Mask property enforces a
specific format for data entry, ensuring consistency, such as
formatting phone numbers or postal codes.

3. Answer : (b)

Custom Slide Shows — Custom Slide Shows allow you to create
different versions of a presentation (Short, Medium, Long) from
the same set of slides, without duplicating the entire file.

4. Answer : (b)

On the "Grandmaster" slide in Slide Master View. — Placing the
logo on the Grandmaster slide ensures it appears on all slides
and cannot be edited in Normal view, maintaining consistency
across the presentation.

5. Answer: (b)

Ctrl + D - The keyboard shortcut Ctrl + D duplicates the selected
slide or object, providing a quick way to create copies within a
presentation.

B. Small answer type question

1. Describe the function of "Speaker Notes" and explain how a
presenter can view them while the audience sees only the
slide.

2.  What are "Action Buttons" in PowerPoint, and how do they
differ from standard hyperlinks?

3. Explain the "Cookie-Cutter Effect" when wusing standard
templates and briefly suggest one way to avoid it.

4. How does the "Morph" transition differ from standard
transitions like "Fade" or "Wipe"?

5. When formatting a table, what is the difference between
"AutoFit Contents" and "AutoFit Window"?

Part 2

C. Long answer type question (200 words)

1. Compare and contrast the "Blank Canvas" approach vs. the
"Template" approach. Under what specific circumstances
would you choose one over the other?

2. Explain the hierarchy of the Slide Master view. What is the
relationship between the "Grandmaster" slide and the "Layout"
slides beneath it?
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3.

4.

Discuss the "Three Categories of Transitions" (Subtle,
Exciting, Dynamic Content). Provide examples of when it is
appropriate to use each category.

Describe the process of creating a "Non-Linear" presentation
using the Zoom feature or Hyperlinked Menus. Why is this
useful for Q&A sessions?

You have a table in a slide that looks messy and uneven.
Describe the step-by-step tools (Distribute, Resize,
Alignment) you would use to make it look professional.

Part 3

D. Long answer type question (300 words)
1.

Scenario: You have been asked to create a corporate
presentation that must be delivered by 20 different sales
representatives. The presentation must strictly follow brand
guidelines (colors/fonts) and cannot be altered by the reps.
Detailed how you would use Slide Master and Table Design
View to ensure this consistency and data integrity.

Detailed the workflow for setting up a professional delivery
environment. Include how to use Custom Slide Shows to tailor
content, Rehearse Timings to manage duration, and Presenter
View to deliver the speech smoothly.

Analyze the role of Animation in a professional presentation.
Discuss the "Four Types of Animation" (Entrance, Emphasis,
Exit, Motion Paths) and explain the "Less is More" philosophy
to prevent visual clutter.

Explain the comprehensive process of managing a large slide
deck. Cover the technical aspects of Inserting, Duplicating,
and Reordering slides, as well as the strategic use of Hiding
Slides and creating Sections for better organization.

Discuss the functionality of Table Creation in Design View
versus Datasheet View. Why is Design View considered the
"Professional Standard" for database-style tables, and what
specific properties (Data Types, Primary Keys) must be defined
there?
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Objective
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Relational Database Concepts (RDBMS)
Getting Started with Microsoft Access
Advanced Access Objects (Queries, Forms, Reports)
Table Creation and Relationship Management
Keys and Referential Integrity

Managing Relationship Types

Queries and Data Manipulation

Aggregation and Joining Data

Data Manipulation Language (DML)

Queries in Microsoft Access (GUI)

Forms, Reports, and Data Integration
Mastering Reports (Business Intelligence)
Data Integration and External Data

Summary

Glossary

Answer to check your progress

Suggested readings - OER

Reference

Exercise

10.1. INTRODUCTION

In the modern digital era, data is often referred to as the "new oil,"
serving as the raw material that powers decision-making, innovation,
and efficiency. However, raw data alone—unorganized facts and
figures—is of little value wuntil it is processed into meaningful
information. This unit introduces the systems designed to manage this

transformation: Database Management Systems (DBMS).
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Historically, organizations relied on manual filing cabinets or simple
NOTES computer file processing systems to store records. These methods
were fraught with inefficiencies, such as data redundancy (the same
data stored in multiple places), inconsistency, and poor security. The
advent of DBMS revolutionized this by providing a centralized
software layer that manages data storage, retrieval, and security
efficiently.

This unit focuses specifically on the Relational Database Management
System (RDBMS), the most widely used model today. In an RDBMS,
data is organized into structured tables (relations) that are linked
through logical relationships, mimicking real-world connections
between entities like customers, orders, and products.

To translate these theoretical concepts into practical skills, this unit
utilizes Microsoft Access, a popular and user-friendly desktop
RDBMS. You will explore the specific architecture of Access, learning
how to define schemas, establish relationships using Primary and
Foreign keys, and manipulate data. We will move beyond simple
storage to explore how Forms provide user interfaces, Queries extract
specific insights, and Reports present professional summaries. By
bridging the gap between database theory and hands-on application,
this unit lays the foundation for effective data management.

10.2 OBJECTIVE

After completing this unit you will be able to :

1. Define the fundamental concepts of DBMS and distinguish
clearly between data, information, and knowledge.

2. Compare and contrast traditional File Processing Systems with
Database Management Systems, highlighting the advantages of
the latter regarding redundancy and integrity.

3. Explain the core components of the Relational Database model,
including Tables, Records, Fields, Primary Keys, and Foreign
Keys.

4. Navigate the Microsoft Access interface to create databases,
define data types, and establish relationships between tables.

S. Utilize MS Access objects effectively by designing Forms for input,
constructing Queries for data retrieval, and generating Reports
for presentation.

10.3. INTRODUCTION TO DBMS AND MS-ACCESS
FUNDAMENTALS

10.3.1. Basic Concepts: Data, Information, and Knowledge

To understand Database Management Systems (DBMS), we must first
distinguish between three core concepts:

® Data: Raw facts and figures without context. Example:105, Smith,
A+.
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® Information: Processed data that conveys meaning. Example:
"Student Smith got an A+ in Course 105." NOTES

® Knowledge: The application of information to make decisions.
Example: "Smith is a high-performing student who should be
recommended for a scholarship."

10.3.2. What is a DBMS?

A Database Management System (DBMS) is a software application that
interacts with end-users, other applications, and the database itself to
capture and analyze data. It acts as an intermediary layer between the
user and the raw data stored on the disk.

Key Functions of a DBMS:

® Data Storage, Retrieval, and Update: Standard CRUD operations
(Create, Read, Update, Delete).

® User Administration: Managing who can access the data.
Data Integrity: Ensuring data remains accurate and consistent.

® Concurrency Control: Managing simultaneous access by multiple
users.

10.3.3. The ACID Properties

A robust DBMS follows the ACID properties to ensure safe data
handling, especially during transactions (a sequence of operations
treated as a single unit).

® A - Atomicity: "All or nothing." If a transaction has 4 steps and
step 3 fails, the entire transaction is rolled back.

® C - Consistency: The database must move from one valid state to
another, obeying all rules (constraints).

® [ - Isolation: Multiple transactions occurring at the same time
must not interfere with each other.

® D - Durability: Once a transaction is committed (saved), it stays
saved, even in the event of power loss.

10.4 RELATIONAL DATABASE CONCEPTS (RDBMS)

10.4.1. What is an RDBMS?

Most modern databases (including MS Access, SQL Server, Oracle) are
Relational Database Management Systems (RDBMS). This model
organizes data into tables (also called relations) which are linked
based on common data.

10.4.2. The Structure of a Table

In an RDBMS, data is stored in tables consisting of rows and columns.

® Table (Entity): A collection of related data entries. Example:
Students table.

® Column (Field/Attribute): A specific category of information.
Example: FirstName, DateOfBirth. Every entry in a column must
be of the same data type.
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® Row (Record/Tuple): A single entry containing data for all
NOTES columns. Example: One specific student's details.

10.4.3. Keys: The Backbone of Relationships

Keys are special fields used to identify records and create
relationships between tables.

® Primary Key (PK): A field (or group of fields) that uniquely
identifies every record in a table. It cannot contain duplicate
values and cannot be empty (NULL).

» Example : StudentID in a Students table. Two students might
be named "John Smith", but they will have different IDs.

® Foreign Key (FK): A field in one table that links to the Primary Key
of another table. This creates a relationship.

» Example : CourselD in the Students table might point to the
CourselD in the Courses table.

® Composite Key: A Primary Key made up of two or more columns.

10.4.4. Database Relationships

RDBMS allows tables to talk to each other. There are three main
types of relationships:

® One-to-One (1:1): One record in Table A relates to exactly one
record in Table B.

» Example: A Person and their PassportDetails.

® One-to-Many (1:N): One record in Table A relates to many records
in Table B. (Most Common)

» Example: One Customer places many Orders.

® Many-to-Many (M:N): Many records in Table A relate to many
records in Table B.

» Example:Students and Classes. A student takes many classes,
and a class has many students. (This is usually handled by
creating a third "junction" table).

10.4.5. Normalization (Brief Overview)

Normalization is the process of organizing data to reduce redundancy.

® INF (First Normal Form): Eliminate duplicate columns; ensure
each cell contains only one value (atomic).

® 2NF (Second Normal Form): Must be in 1NF; all non-key columns
must depend on the entire Primary Key.

® 3NF (Third Normal Form): Must be in 2NF; columns should not
depend on other non-key columns (no transitive dependency).

10.5 GETTING STARTED WITH MICROSOFT ACCESS

10.5.1. What is MS Access?

Microsoft Access is a user-friendly RDBMS included in the Microsoft
Office suite. It combines the Jet Database Engine with a graphical
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user interface (GUI) and software-development tools. It is ideal for
small-to-medium businesses and individual users.

10.5.2. The Access Interface

When you open Access, you encounter several key interface elements:

® Navigation Pane: Located on the left, it displays all database
objects (Tables, Queries, Forms, Reports).

® Ribbon: The strip of buttons across the top (File, Home, Create,
External Data, Database Tools).

® Object Window: The central area where you view and edit data.

® Status Bar: Bottom of the window, showing connection status and
view buttons.

| Executlve Dashboa rd

e Y S Y A Y

Revenue (Thns Honth) Orders Thxs Month New Orders Today Total Labor Expense
$704,513

Orders This Month New - This Month
Revenue (This Month) $13,3560 New - This Week
YTD Orders 4

Q1-08 Revenue 0

Projects in Progress P Total Employees

In Progress Budget £1,000,000 New Hires - This Year

In Progress Actuals $1,250,000 Terminations This Year

Late Projects - This Year o Total Labor Expense $704,513

refresh

Data as of 2/11/2010 2:35:53 PM Refresh Interval |Off =] gv/’
I

Figure 10.1: MS Access Dashboard.

10.5.3. Creating a Database

In Access, you create a single file (extension .accdb) that holds all your
data and interface elements.

1. Open Access.
2. Select Blank Desktop Database.
3. Name the file and click Create.

10.5.4. Defining Tables and Data Types

The Table is the primary unit of storage. When designing a table in
Design View, you must define the Field Name and Data Type.

Common Access Data Types:

AUTOMATION AND INTERNET
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® Short Text: Alphanumeric data (names, titles). Up to 255
NOTES characters.

® Long Text (Memo): Large blocks of text (notes, descriptions). Up to
1GB (practically).

® Number: Numeric data for calculation (Integers, Decimals).

® Date/Time: Dates and times.

® Currency: Monetary values (prevents rounding errors).

® AutoNumber: A unique number generated automatically by Access
for every new record (commonly used as a Primary Key).

® Yes/No: Boolean data (True/False, On/Off).

® OLE Object: Images, documents, or graphs.

® Hyperlink: Web addresses or links to files.

® Lookup Wizard: Creates a dropdown list to choose values from

another table.

10.5.5. Field Properties

At the bottom of the Design View, you can refine how data is handled
using Field Properties:

® Field Size: Limits the number of characters (e.g., limiting State
code to 2 letters).

® Default Value: Automatically enters a value (e.g., "USA") if the user
leaves it blank.

® Validation Rule: Limits what data can be entered (e.g., >0 for
price).

® Input Mask: Forces a specific format (e.g., (###) ###-#### for
phone numbers).

10.6. ADVANCED ACCESS OBJECTS (QUERIES,
FORMS, REPORTS)

While tables store the data, the other objects allow you to interact
with it efficiently.
10.6.1. Queries: Asking Questions of Your Data

Queries allow you to retrieve specific data from one or more tables
based on criteria.

® Select Query: The most common type. It pulls data from tables
and displays it.
» Example: "Show me all customers who live in 'New York'."

® Action Query: Changes the data.

» Update Query: Modifies records (e.g., Increase all prices by
10%).

» Delete Query: Removes records based on criteria.

» Append Query: Adds records from one table to another.
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® Query Design View: Access provides a drag-and-drop interface
("Query by Example" or QBE) to build queries without writing NOTES
code.

® SQL View: Advanced users can write direct Structured Query
Language (SQL) commands (e.g., SELECT * FROM Customers
WHERE City="Paris';).

10.6.2. Forms: The User Interface

Forms provide a user-friendly way to enter and edit data. Instead of
typing directly into a grid (like Excel), users see a structured interface.

® Benefits:
» Prevents users from accidentally breaking the table structure.
» Can display one record at a time for focus.

» Can include command buttons (e.g., "Save", "Print", "Next
Record").

® Creation : You can use the Form Wizard to quickly create a layout,
then switch to Design View to add logos, change colors, or
rearrange fields.

10.6.3. Reports: Presenting Information

Reports are designed to be printed or exported as PDFs. They organize
and summarize data but cannot be used to edit data.

® Features :
» Grouping: Group sales by Region or Month.

» Totals/Calculations: Automatically sum up columns (e.g., Total
Revenue).

» Formatting: Professional headers, footers, and page numbers.

® Use Case: An invoice, a student transcript, or a monthly sales
summary.

10.6.4. Establishing Relationships in Access

To make the database "Relational," you must link tables.

1. Go to Database Tools>Relationships.

2. Add the tables you want to link.

3. Drag the Primary Key from the parent table (e.g., CustomerTable)
and drop it onto the Foreign Key in the child table (e.g., Orders
Table).

4. Enforce Referential Integrity: A crucial checkbox. It ensures you
cannot delete a customer if they have existing orders, preventing
"orphaned" records.
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10.7. TABLE CREATION AND RELATIONSHIP

NOTES
MANAGEMENT

10.7.1. Designing the Schema

Before you click "Create" or write code, you must design the Schema.
The schema is the logical blueprint of the database. A well-designed
table represents a single "entity" (a real-world object like a Customer,
Product, or Order) and captures strictly relevant attributes.

Best Practices for Naming :

® Singular vs. Plural: Be consistent. (e.g., Use Customer or
Customers, but don't mix them).

® No Spaces: Use CamelCase (FirstName) or snake_case
(first_name). Spaces in field names create nightmares for
programmers later.

® Atomic Data: Never store combined data in one field.
» Bad: Field Address containing "123 Main St, New York, NY".
» Good: Fields Street, City, State, Zip.

10.7.2. Implementing Constraints

Constraints are rules enforced at the table level. They are the first
line of defense against "dirty data."

® NOT NULL: Ensures a field cannot be left blank.
» Use case: A user must have a password.

® UNIQUE: Ensures no two records have the same value in this
column.

» Use case: Email addresses or Social Security Numbers.
® DEFAULT: Automatically inserts a value if none is provided.
» Use case: Setting OrderDate to CurrentDate() automatically.
® CHECK: Validates data against a specific condition.
» Use case:Price >= 0 (Prevents negative prices) or Age >= 18.
SQL Example for Table Creation:
SQL
CREATETABLE Employees (
EmployeelD INTPRIMARY KEY,
FirstName VARCHAR(50) NOTNULL,
LastName VARCHAR(50) NOTNULL,
Email VARCHAR(100) UNIQUE,
HireDate DATEDEFAULT GETDATE(),
Salary DECIMAL(10, 2) CHECK (Salary >0)
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10.8. KEYS AND REFERENTIAL INTEGRITY

NOTES
10.8.1. The Primary Key (PK)
The Primary Key is the anchor of your table. It must be unique and
non-null.
® Natural Keys: Data that naturally exists and is unique (e.g., SSN,
ISBN, VIN).
» Pros: Meaningful.
» Cons: Can change (what if the government changes SSN
formats?) or violate privacy.
® Surrogate Keys: Artificial keys created solely for the database (e.g.,
AutoNumber, Sequence ID).
» Pros: Never changes, anonymous, easy to index.
(Recommended).
® Composite Keys: Using two or more columns together to act as a
primary key.
» Example: In a CourseEnrollment table, one student can take

many courses, and one course has many students. The PK
might be a combination of StudentID + CourselD.

10.8.2. The Foreign Key (FK)

A Foreign Key is a column that points to the Primary Key of another
table. It does not need to be unique (unless it's a 1:1 relationship).

® The Concept: It acts as a cross-reference. If the Orders table has a
column CustomerID (FK), it allows the database to look up the
customer's name and address in the Customers table.

10.8.3. Referential Integrity

This is a major advantage of DBMS over spreadsheets. It ensures that
relationships between tables remain consistent. When Referential
Integrity is enforced, the DBMS prevents you from doing things that
would break links.

The Three Rules of Integrity:

1. Insertion Rule: You cannot enter a value in the Foreign Key column
of the child table if that value does not exist in the Primary Key of
the parent table.

» Example: You cannot create an order for Customer ID #999 if
Customer #999 does not exist.

2. Update Rule (Cascade Update): If you change a Primary Key (e.g.,
change a UserID from 'Al' to 'B2'), all related records in other
tables automatically update to 'B2'.

3. Deletion Rule (Cascade Delete): If you delete a parent record, you
can choose how the database reacts:

» Restricted: The deletion is blocked if related records exist.
(Safe).

AUTOMATION AND INTERNET | 199




OFFICE AUTOMATION AND INTERNET TECHNOLOGIES

» Cascade: All related child records are also deleted. (Dangerous
NOTES but clean).

» Set Null: The FK in the child table is set to NULL (the link is
broken, but history is kept).

10.9. MANAGING RELATIONSHIP TYPES

10.9.1. Cardinality

Cardinality defines the numerical nature of the relationship—how
many records in Table A correspond to records in Table B.

A. One-to-One (1:1)
® Definition: Row X in Table A links to Row Y in Table B, and
vice versa.
® Implementation: Both tables share the same Primary Key, or
the Foreign Key in the second table has a UNIQUE constraint.
® When to use:

» Security: Separating sensitive data (e.g., Table Employees
(public info) linked to Table EmployeeSalaries (private
info)).

» Partitioning: Offloading heavy data (e.g., moving a large
Bio or Image BLOB to a separate table to keep the main
table fast).

B. One-to-Many (1:N)
® Definition: Row X in Table A links to many rows in Table B.
This is the standard hierarchy.
® Implementation: Place the Primary Key of the "One" side
(Parent) into the "Many" side (Child) as a Foreign Key.
® Example:

» Parent:Department (One)

» Child:Employees (Many)

» Action: Put DepartmentID inside the Employees table.

C. Many-to-Many (M:N)
® Definition: Rows in Table A link to many rows in Table B, and
rows in Table B link to many rows in Table A.

® The Problem: You cannot implement this directly in a physical
database. You cannot put multiple values in a single cell (e.g.,
"Math, Science, History" in a Classes column violates 1NF).

® The Solution (Junction Table): You create a third intermediate
table (Associative Entity).

® Example : Students and Courses.
1. Table: Students (PK: StudentID)
2. Table: Courses (PK: CourselD)
3. Junction Table : Enrollments
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® FK1: StudentID
® FK2: CourselD NOTES
® Additional Data: Grade, Semester

10.9.2. Entity-Relationship Diagrams (ERD)

Visualizing tables is critical for relationship management. An ERD is a
flowchart that illustrates how "entities" relate to each other within a
system.

Common Crow's Foot Notation Symbols:
® Double line: Mandatory One (Must have exactly one).
® Circle + Crow's foot: Optional Many (Zero or more).

® Line + Crow's foot: Mandatory Many (One or more).

10.9.3. Joins: Using Relationships in Queries

Once relationships are built, you use JOINS to retrieve data across
them.

® INNER JOIN: Returns records that have matching values in both
tables. (Only customers who have placed orders).

® LEFT JOIN: Returns all records from the left table, and the
matched records from the right table. (All customers, even those
who haven't bought anything yet).

® RIGHT JOIN: Returns all records from the right table, and the
matched records from the left table.

10.10. QUERIES AND DATA MANIPULATION

10.10.1. What is a Query?

A query is a precise request for information from a database. Unlike
scanning a spreadsheet, a query allows you to filter specific rows,
select specific columns, and combine data from multiple sources
instantly.

10.10.2. Introduction to SQL (Structured Query Language)

SQL is the universal language for talking to relational databases. Even
when you use the graphical "Design View" in MS Access, the software
is writing SQL for you in the background.

The most fundamental command in SQL is SELECT.

10.10.3. The Basic SELECT Syntax

A standard data retrieval query follows this structure:
® SELECT: Specifies which columns you want to see.
® FROM: Specifies which table the data lives in.

® WHERE: Specifies which rows to include (filtering).
® ORDER BY: Sorts the result.
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Example:Objective: Find the names of all customers living in

NOTES 'Chicago’, sorted alphabetically.
SQL
SELECT FirstName, LastName, City
FROM Customers
WHERE city ='Chicago’
ORDERBY LastName ASC;
10.10.4. Boolean Logic (AND, OR, NOT)
You can combine multiple filters using Boolean operators.
® AND: Both conditions must be true.
» WHERE City = 'New York' AND Age > 21
® OR: At least one condition must be true.
» WHERE City = 'New York' OR City = 'Los Angeles'
® NOT: Excludes specific data.
» WHERE NOT City = 'Boston'

10.11. AGGREGATION AND JOINING DATA

10.11.1. Connecting Tables: The JOIN

Rarely does all the data you need exist in one table. To combine data
(e.g., Customer Name from the Customers table and Order Date from
the Orders table), we use Joins.

® INNER JOIN (Most Common): Returns only rows where there is a
match in both tables. If a customer has never placed an order,
they will not appear in the results.

® LEFT OUTER JOIN: Returns all rows from the "Left" table (e.g.,
Customers), and matching rows from the "Right" table (e.g.,
Orders). If a customer has no orders, the order fields will show as
blank (NULL).

® RIGHT OUTER JOIN: The reverse of the Left Join. Returns all
records from the Right table.

SQL Example:
SQL

SELECT Customers.FirstName, Orders.OrderDate
FROM Customers
INNERJOIN Orders ON Customers.CustomerID= Orders.CustomerID;

10.11.2. Aggregate Functions

Sometimes you don't want to see every record; you want a summary.
Aggregate functions perform calculations on a set of values to return
a single value.

® COUNT(): Counts the number of rows.
® SUM(): Adds up the values in a column (e.g., Total Sales).
® AVG(): Calculates the average.
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® MIN() / MAX(): Finds the smallest or largest value.

10.11.3. Grouping Data (GROUP BY) NOTES

When using aggregates, you often want to break the data down by
category.The GROUP BY clause groups rows that have the same
values into summary rows.

Scenario:You want to know the total sales for each salesperson, not
the total sales of the whole company.

SQL
SELECT Salesperson, SUM(SalesAmount)
FROM Sales

GROUPBY Salesperson;

The HAVING Clause: If you want to filter the results of a grouping (e.g.,
only show salespeople who sold more than 10,000), you cannot use
WHERE. You must use HAVING.

® Rule :WHERE filters rows before grouping. HAVING filters groups
after aggregation.

10.12. DATA MANIPULATION LANGUAGE (DML)

While SELECT is about reading data, DML is about changing it. These
are "Action Queries."
10.12.1. INSERT (Adding Data)
Adds new records to a table.
® Syntax:
SQL
INSERTINTO Students (FirstName, LastName, Grade)
VALUES ('Alice', 'Johnson', 12);
® Note : If you omit a column, it must either allow NULLs or have a
Default Value.
10.12.2. UPDATE (Modifying Data)

Modifies existing records. Warning: Always use a WHERE clause. If you
omit it, every single row in the table will be updated.

® Syntax:
SQL
UPDATE Products
SET Price = Price *1.10
WHERE Category ='Electronics';

(This increases the price of all electronics by 10%.)
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10.12.3. DELETE (Removing Data)

Removes records. Like Update, omitting the WHERE clause is
catastrophic—it wipes the entire table.

NOTES

® Syntax:
SQL
DELETEFROM Customers
WHERE LastLoginDate <'2020-01-01";

(Removes inactive users).

10.12.4. Transactions and Safety

When running DML commands, especially UPDATE or DELETE, data

integrity is at risk.

® Backup: Always back up the database before running bulk action
queries.

® Preview: In MS Access, switch to "Datasheet View" before clicking
"Run” on an action query. This lets you see which rows will be
affected without actually changing them yet.

10.13. QUERIES IN MICROSOFT ACCESS (GUI)

Access provides a visual tool called the Query Design Grid (QBE -
Query By Example), which allows users to build complex SQL queries
without writing code.

10.13.1. The Design View Interface

® Top Pane: Displays the tables involved and the relationship lines
(joins) between them.

® Bottom Pane (The Grid): Where you define the query logic.
» Field: The column you want to display or filter.
» Table: The source table for that field.
» Sort: Ascending or Descending.
>

Show: A checkbox to hide/show the field in the results (useful
if you want to filter by a field but not print it).

» Criteria: The equivalent of the SQL WHERE clause.

» Or: A row for specifying alternative criteria.

10.13.2. Calculated Fields
You can create new data on the fly using expressions.
® Syntax in Access:NewName: [Field1] operator [Field2]
® Example: Creating a "TotalCost" field.
» In a blank column header, type: Total: [Quantity] * [UnitPrice]

» Access will calculate this result for every row when the query
runs.
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10.13.3. Parameter Queries
A parameter query creates an interactive experience. Instead of hard- NOTES
coding a filter (e.g., City = "London"), you ask the user for input.

® How to do it: Enclose the prompt in square brackets [| inside the
Criteria row.

Example: In the Criteria row for "City", type: [Enter City Name]

Result: When the user runs the query, a pop-up box appears
asking "Enter City Name". If they type "Paris", the query filters for
Paris.

10.13.4. Access Action Queries

In the Access Ribbon (Design Tab), you can toggle the query type:

® Make Table Query: Saves the results of a query into a brand new
table (useful for archiving).

® Append Query: Adds the results to the bottom of an existing table.

® Cross-tab Query: Similar to an Excel Pivot Table. It displays
summarized values (sums, counts) grouped by two variables (one
distinct value per row, one per column).

10.14. FORMS, REPORTS, AND DATA INTEGRATION

10.14.1. The Role of Forms

In a raw DBMS, data is stored in grids (tables). However, entering data
into a grid is error-prone and visually overwhelming. Forms provide a
structured, graphical interface for users to enter and modify data.
They act as a layer of protection between the user and the raw
database structure.

10.14.2. Form Views

Access provides several ways to view a form, each serving a different

purpose:

® Form View: The final user interface. This is where you enter data.
You cannot change the design here.

® Layout View: A hybrid view. You can see live data while resizing
fields and changing colors. Ideal for quick visual tweaks.

® Design View: The "under the hood" mode. You see the grid, rulers,
and sections (Header, Detail, Footer). This is where complex logic
and structure are built.

10.14.3. Controls: Bound vs. Unbound

Every element on a form (a text box, a label, a button) is called a
Control. Understanding the two main types is critical:

® Bound Controls: These are linked directly to a field in a table.

» Example : A text box displaying "John Smith". If you change
"John" to "Jane", the actual record in the Customers table
changes.
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» Source: Set via the Control Source property.

® Unbound Controls: These are strictly for the interface; they do not
store data in a table.

» Example : A label saying "Customer Entry Form", a logo image,
or a "Print" button.

® Calculated Controls: These display the result of an expression.

» Example : A text box with the Control Source = [Price| *
[Quantity]. It is read-only.

10.14.4. Advanced Form Features

To make forms professional and functional, you use specific tools

from the Form Design Tools ribbon:

® Combo Boxes (Dropdowns): Instead of typing a state code ("NY",
"CA"), users select from a list. This prevents typos and enforces
consistency.

® Tab Control: Used to organize heavy data into tabs (e.g., "Personal
Info", "Medical History", "Emergency Contact") to keep the screen
clean.

® Command Buttons: Buttons that trigger actions (Macros or VBA)
such as "Save Record", "Delete Record", or "Open Report".

10.14.5. Master-Detail Forms (Subforms)
This is the standard interface for One-to-Many relationships.

® The Scenario: You want to see one Customer (Parent) and all
their Orders (Children) on the same screen.

® The Solution: You place a Subform (a smaller form) inside the
Main Form.

® Linking: Access links the two forms using the Primary Key and

Foreign Key. When you navigate to "Customer A" in the main
form, the subform automatically filters to show only "Customer

A's" orders.
10.15. MASTERING REPORTS (BUSINESS INTELLI-
GENCE)

10.15.1. The Purpose of Reports

While forms are for input, reports are for output. Reports are
designed to summarize, format, and present data in a static format
suitable for printing or exporting to PDF. Unlike forms, you cannot
edit data inside a report.

10.15.2. Grouping and Sorting
The power of a report lies in Grouping.

® Without Grouping: A simple list of 1,000 sales.
® With Grouping: Sales organized by Month, then by Salesperson.
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® How to do it: Use the "Group, Sort, and Total" pane at the bottom
of the Design View. You can add a header (to show the group NOTES
name) and a footer (to calculate the group total).

10.15.3. Aggregate Calculations in Reports

To calculate totals, you use formulas in text boxes, but where you
place the text box changes the result:

® Formula: =SUM([SalesAmount])

® Placement in Detail Section: Shows the sum for that specific row
(useless).

® Placement in Group Footer: Shows the subtotal for that group.

® Placement in Report Footer: Shows the Grand Total for the entire
report.

Check Your Progress 10.1

1. Multiple Choice Question: Which of the following keys is used to
uniquely identify every record in a database table and cannot
contain NULL values? A. Foreign Key B. Secondary Key C.
Primary Key D. Super Key

2. True/False: In a Relational Database, a "One-to-Many"
relationship is created by placing the Primary Key of the "Many"
side table into the "One" side table.

3. Short Answer: Briefly explain the concept of "Data Redundancy"
in the context of file processing systems.

4. Short Answer: What is the specific purpose of the "Criteria" row in
the MS Access Query Design Grid?

10.16. DATA INTEGRATION AND EXTERNAL DATA

Database systems rarely work in isolation. They need to talk to Excel,
other SQL databases, or web files.
10.16.1. Import vs. Link

When bringing data into Access from an external source (like an Excel
file), you have two choices:

® Importing:

» Action: Copies the data from Excel and pastes it permanently
into Access.

» Result: The connection is cut. If the Excel file changes later,
Access will not update.

» Best for: One-time data migrations.
® Linking:

» Action: Creates a window to the Excel file. The data stays in
Excel; Access just reads it.
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» Result: If you update the Excel file, Access sees the new data
NOTES immediately.

» Best for: Situations where another department manages data
in Excel, but you need to query it.

10.16.2. Exporting Data

You can push Access data out to various formats via the External

Data tab:

® Excel : Exports rows/columns to a spreadsheet.

® PDF : Preserves the formatting of your Reports (invoices,
receipts).

® Text File (CSV) : Used for transferring data to other systems (like
uploading to a web server).

® Email : Attaches the report/data to an Outlook email
automatically.

10.16.3. ODBC (Open Database Connectivity)

ODBC is a standard driver that allows Access to connect to "heavy-
duty" databases like SQL Server, Oracle, or MySQL.

® Use Case: A company stores millions of records in a cloud SQL
Server. You can use MS Access on your desktop as the "Front
End" (Forms/Reports) linked via ODBC to the SQL Server "Back
End". This gives you the user-friendliness of Access with the
power and security of SQL Server.

10.16.4. Database Splitting (Front-End vs. Back-End)

For multi-user environments (where 5 people need to use the
database at once), you must Split the Database.

® The Back End (.accdb): Contains only the Tables. This file sits on
a shared network drive (Server).

® The Front End (.accdb): Contains Forms, Queries, and Reports. A
copy of this file sits on each user's local desktop.

® Why? It reduces network traffic and prevents corruption. If User
A's computer crashes, it doesn't corrupt the main data tables on
the server.

bl
E:fl Activity 10.1: Building and Managing Databases in MS Access
Objective :

To enable students to design, create, and manage databases using
MS Access, covering both basic database concepts and advanced
features such as queries, forms, and reports.

Activity Description:

Students will explore MS Access by creating a database for a real-
world scenario such as a student management system or inventory
system. They will learn to create tables, define primary keys,
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establish relationships, design queries, create forms for data entry,
and generate reports for data presentation. The activity focuses on NOTES
understanding relational database concepts and applying them
practically using MS Access tools.

Task to be Performed:

1. Create a new database and design at least two related tables
(e.g., Students and Courses).

2. Define appropriate data types and set primary keys for each
table.

3. Establish relationships between tables using foreign keys.
4. Enter sample data into tables.

5. Create different types of queries (Select, Parameter, and Action
queries).

6. Design a user-friendly form for data entry.
7. Generate a report displaying filtered or summarized data.

8. Prepare a short documentation explaining the database design
and its functionality.

Expected Learning Outcome:

® Students will understand the basic concepts of databases and
relational data models.

® Students will be able to create tables, relationships, queries,
forms, and reports in MS Access.

® Students will gain practical skills in organizing and retrieving
structured data.

® Students will develop logical thinking and data management
skills applicable in real-world database systems.

10.17. SUMMARY

1. This unit provided a comprehensive overview of the fundamentals
of Database Management Systems (DBMS) and the practical
application of these concepts using Microsoft Access. We began by
distinguishing between raw data and processed information,
establishing the need for organized systems to manage vast
amounts of digital records. We explored how DBMS overcomes the
limitations of traditional file processing systems—specifically
issues regarding redundancy, inconsistency, and security—by
centralizing data control.

2. A significant portion of the unit focused on the Relational Model
(RDBMS), the backbone of modern data storage. We learned how
data is atomized into Tables (entities) composed of Rows (records)
and Columns (attributes). The critical role of Keys—specifically
Primary Keys for unique identification and Foreign Keys for linking
tables—was highlighted as the method for establishing meaningful
relationships between disparate data points.
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3.

Finally, we navigated the Microsoft Access environment,
translating theory into practice. You learned to construct the
database "skeleton" using Tables and Data Types, create user-
friendly interfaces using Forms, extract intelligence using Queries
(SQL and QBE), and present professional summaries using
Reports. By mastering these four main objects—Tables, Forms,
Queries, and Reports—you now possess the foundational skills to
build and manage a functional relational database system.

10.18. GLOSSARY

1.

Database Management System (DBMS)

A software system that allows users to create, manage, store,
retrieve, and manipulate data efficiently. It acts as an interface
between the user and the physical database.

. Relational Database Management System (RDBMS)

A type of DBMS that organizes data into related tables (relations)
consisting of rows and columns, linked through keys.

. Primary Key (PK)

A field (or combination of fields) that uniquely identifies each
record in a table. It cannot contain duplicate or NULL values.

. Foreign Key (FK)

A field in one table that references the Primary Key of another
table, establishing a relationship between the two tables.

. Referential Integrity

A rule that ensures relationships between tables remain
consistent. It prevents orphan records and maintains valid links
between related tables.

. Normalization

The process of organizing data in a database to reduce
redundancy and improve data integrity by dividing large tables
into smaller related tables.

. Query

A request for specific data from one or more tables. Queries can
retrieve (Select Query) or modify data (Action Query like Update or
Delete).

Form

A user-friendly interface in MS Access used to enter, edit, and
view records without directly interacting with tables.

Report

A formatted output object in MS Access used to summarize and
present data for printing or exporting, often including totals and
grouping.
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10. ACID Properties

A set of four properties—Atomicity, Consistency, Isolation, and NOTES
Durability—that ensure reliable and secure database
transactions.

10.19. ANSWER TO CHECK YOUR PROGRESS-
POSSIBLE ONE

Check Your Progress 10.1

1. (C) Primary KeyExplanation: A Primary Key is a specific constraint
that uniquely identifies each row in a table. It must contain
unique values and cannot be empty (NULL), unlike a Foreign Key
which links tables, or a Secondary Key which is for searching.

2. FalseExplanation: It is the reverse. In a One-to-Many relationship,
the Primary Key of the "One" side (Parent) is placed into the
"Many" side (Child) as a Foreign Key. For example, one Customer
(One) has many Orders (Many); the CustomerID goes into the
Orders table.

3. Data Redundancy occurs when the same piece of data is held in
two or more separate places. In file processing systems, this
happens because different departments (e.g., Accounting and
Sales) create their own independent files. This wastes storage
space and leads to data inconsistency if one file is updated while
the other is not.

4. The Criteria row in the Query Design Grid is used to filter the
data. It acts as the equivalent of the SQL WHERE clause. For
example, typing >100 in the Criteria row for a "Price" field ensures
the query only returns records where the price is greater than
100.

10.20. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3771
Resource

10.21. REFERENCE

1. Access 2019 Bible — Michael Alexander & Richard Kusleika —
ISBN-13: 9781119514756 — 2018 Comprehensive guide from
beginner concepts through advanced database design, queries,
forms, reports, and more.

2. Access For Dummies — Laurie A. Ulrich & Ken Cook - ISBN:
9781119829089 - 2021 Easy-to-understand coverage of Access
basics and intermediate skills with practical examples.
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3. Access in Easy Steps: Illustrated Using Access 2019 - Mike
NOTES McGrath — ISBN-13: 9781840788235 — (Published Around 2019)
Beginner to intermediate access instruction with illustrations and
clear steps.

4. Microsoft® Access® 2010 In Depth - Roger Jennings — ISBN:
(Check Latest Edition) 9780768695229 - 2010
In-depth reference covering both foundational and advanced
features of Access 2010.

5. Access Database Design and Programming, Second Edition -
Steven Roman - ISBN : 1565926269 - 1999
Advanced focus on database design, queries, VBA/automation,
and architectural topics.

10.22. EXERCISE

Part 1

A. Multiple choice question

1. What is the standard file extension for a modern Microsoft Access
database file?

(@) .mdb
(b) .accdb
(c) .xml
(d) .sql

2. In the ACID properties of database transactions, what does the T
stand for?

(a) Integrity
(b) Instantaneous
(c) Isolation
(d) Indexing

3. Which MS Access data type would be most appropriate for storing
a product description that is 500 characters long?

(a) Short Text

(b) Currency

() Long Text (Memo)
(d) OLE Object

4. Which SQL command is used to modify existing records in a
table?

(a) ALTER
(b) UPDATE
(c) MODIFY
(d) SELECT
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S.  Which section of an MS Access Report appears at the very bottom
of the last page and is typically used for Grand Totals? NOTES

(a) Page Footer
(b) Group Footer
(c) Report Footer
(d) Detail

Answers with Explanations :

1. (b) .accdb - The standard file extension for modern Microsoft
Access database files is .accdb, introduced in Access 2007,
replacing the older .mdb format.

2. (c) Isolation - In the ACID properties of database transactions,
the 'I' stands for Isolation, meaning each transaction operates
independently without interference from other transactions.

3. (c) Long Text (Memo) — Long Text (formerly called Memo) is
suitable for storing large amounts of text, such as a 500-
character product description, exceeding the limit of Short Text.

4. (b) UPDATE - The UPDATE SQL command is used to modify
existing records in a table, allowing changes to specific fields
based on given conditions.

S. (c) Report Footer — The Report Footer section appears at the
bottom of the last page of a report and is typically used to display
Grand Totals or summary information.

B. Small answer type question

1. Define a "Foreign Key" and explain its role in maintaining
Referential Integrity.

2. What is the difference between "Design View" and "Datasheet
View" in MS Access tables?

3. Explain the concept of "Metadata" in a database environment.

4. Briefly describe the purpose of an "Input Mask" in field
properties.

5. What is a "Wildcard" character in a query, and give one
example of its use?

Part 2

C. Long answer type question (200 words)

1. Discuss the disadvantages of traditional File Processing
Systems compared to a modern DBMS.

2. Explain the three major types of relationships (One-to-One,
One-to-Many, Many-to-Many) with a real-world example for
each.
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3.

Describe the process of Normalization. specifically focusing
on the requirements for First Normal Form (1NF).

Differentiate between a "Select Query" and an "Action Query"
in MS Access, giving examples of when you would use each.

Explain the difference between Bound Controls, Unbound
Controls, and Calculated Controls in an MS Access Form.

Part 3

Long answer type question (300 words)
1.

Detailed the architecture of a DBMS. Explain the roles of
the End User, the DBMS Software, and the Physical
Database, and how they interact to process a request.

Write a comprehensive guide on creating a new table in MS
Access. Include steps for defining fields, selecting
appropriate data types, setting field properties, and
assigning a Primary Key.

Explain the SQL SELECT statement in detail. Provide the
syntax and explain the function of the WHERE, GROUP BY,
HAVING, and ORDER BY clauses with examples.

Discuss the importance of Data Integrity. Explain the
different types of integrity constraints (Domain, Entity, and
Referential) and how Access enforces them.

Compare and contrast Forms and Reports in MS Access.
Discuss their primary purposes, the different views
available for each, and the specific design sections
(Headers, Footers, Details) associated with them.
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UNIT - 11

MS-PUBLISHER BASICS TO
ADVANCE

UNIT STRUCTURE

11.1 Introduction

11.2 Objective

11.3 Introduction to MS Publisher

11.4 Creating and Designing Publications
11.5 Text Formatting and Management
11.6 Working with Tables and Graphics
11.7 Finalizing and Publishing

11.8 Summary

11.9 Glossary

11.10 Answer to check your progress
11.11 Suggested readings - OER

11.12 Reference

11.13 Exercise

11.1 INTRODUCTION

Microsoft Publisher is a powerful yet accessible Desktop Publishing
(DTP) application designed to bridge the gap between basic word
processing and professional graphic design. Unlike Microsoft Word,
which is engineered primarily for linear text composition and
document flow, Publisher is built around the concept of "page layout."
This fundamental difference means that in Publisher, every element—
whether it is a paragraph of text, a photograph, or a geometric shape—
is treated as an independent object that can be moved, layered, and
manipulated with pixel-perfect precision. This makes it an ideal tool
for creating highly visual materials such as brochures, newsletters,
business cards, and flyers, where the precise placement of design
elements is more critical than the flow of text across pages.

The software provides a "what-you-see-is-what-you-get" (WYSIWYG)
environment, ensuring that the layout on the screen matches the final
printed output exactly. It comes equipped with a vast library of pre-
designed templates, allowing users with no formal design training to
produce professional-grade marketing materials quickly. Furthermore,
Publisher’s interface, while similar to other Microsoft Office apps,
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includes unique features such as the "Scratch Area" for temporary
asset storage and advanced ruler guides for alignment. By mastering
the interface and customization options, users can tailor the
workspace to their specific design workflows, making the creation of
complex layouts both efficient and intuitive.

11.2. OBJECTIVE

After completing this unit, you will be able to:

1. Differentiate between the primary functions and use cases of
Microsoft Word and Microsoft Publisher.

2. Identify and utilize key interface components, including the
Ribbon, the Scratch Area, and the Page Navigation pane.

3. Customize the Quick Access Toolbar and Ribbon tabs to
streamline your personal design workflow.

4. Configure essential view settings such as Boundaries, Guides,
and Rulers to ensure layout precision.

5. Set up a new publication correctly by selecting appropriate page
sizes, margins, and measurement units.

11.3 INTRODUCTION TO MS PUBLISHER

11.3.1. Introduction

Microsoft Publisher is an entry-level Desktop Publishing (DTP)
application included in some editions of the Microsoft Office
suite.Unlike Microsoft Word, which focuses on text composition and
proofing, Publisher focuses on page layout and design.

It is designed to be user-friendly for people without professional
graphic design training, allowing them to create marketing materials,
newsletters, brochures, and greeting cards with pixel-perfect
precision.

MS Publisher’s Design Capabilities
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Fig 11.1: MS Publisher Capabilities
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11.3.2. Tour of the Interface

When you first open Publisher, you are greeted by the Start Screen,
where you can choose a template or a blank canvas. Once inside, the
interface resembles other Office apps but features unique DTP tools.

11.3.2.1. The Ribbon

Located at the top, the Ribbon is the command center.It is organized
into Tabs, which contain Groups of related commands.

NOTES

® Home : Basic formatting (Fonts, Paragraphs) and object
arrangement.

® Insert : The most used tab in Publisher. Used to add "Building
Blocks" like borders, calendars, advertisements, and text boxes.

® Page Design : Controls color schemes, margins, orientation, and
master pages.

® Mailings : Tools for mail merge (crucial for mass-printing labels or
newsletters).

11.3.2.2. The Workspace (The Scratch Area)

This is a distinct feature of Publisher.

® The Page : The white area in the center is your printable
document.

® The Scratch Area : The grey space surrounding the white page.
You can drag images or text boxes here to hold them temporarily.
Objects in the scratch area will not print. This allows you to
experiment with layout without losing your assets.

11.3.2.3. Rulers and Guides

® Rulers: Located on the top and left. They represent the actual
physical size of the paper.

® Layout Guides: These are the pink and blue lines you see on the
page. They define your margins and columns. They do not print;
they are there to help you align objects.

11.3.3. Interface Customization

To work efficiently, you should tailor the Publisher interface to suit

your specific workflow. Here is how to customize the workspace.

11.3.3.1. Customizing the Quick Access Toolbar (QAT)

The QAT is the small row of icons at the very top left of the window
(above the File tab). It creates shortcuts for your most-used
commands.

® Why customize it? To save clicks. If you constantly use "Bring to
Front" or "Group Objects,” put them here so you don't have to
hunt through tabs.

® How to do it:

1. Click the small down-arrow next to the Quick Access Toolbar.
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NOTES

2. Select common commands from the list (e.g., Print Preview,
Save).

3. For more specific tools, select More Commands...

4. In the dialog box, find your desired tool in the left column,
click Add >>, and then OK.

11.3.3.2. Customizing the Ribbon

You can add your own tabs or groups to the Ribbon to keep specific
tools together.

How to do it:

1. Right-click anywhere on the Ribbon and select Customize the
Ribbon...

2. To create a new Tab: Click New Tab. You can rename it (e.g.,
"My Design Tools").

3. To create a new Group: Click New Group inside your tab.

Select commands from the left pane and click Add to move
them into your new group.

5. Click OK.

11.3.3.3. Visual Aids and View Options

Customizing how you view the work is critical for accuracy. Go to the
View tab to toggle these options:

Boundaries: Check this to see the outlines of all text boxes and
images, even if they have no border color. This is essential for
finding "invisible" empty text boxes.

Guides: Toggle this to hide or show margin/column lines.
Rulers: Ensure this is checked for precision work.

Page Navigation Pane: Check this to see a sidebar of all pages in
your document (useful for multi-page newsletters).

11.3.3.4. Setting Measurement Units

By default, Publisher might use inches or centimeters. If you are
designing for a specific print standard (like pixels for web or picas for
print), you can change this.

Go to File > Options.
Click on the Advanced tab.
Scroll down to the Display section.

Change "Show measurements in units of:" to your preference
(Inches, Centimeters, Picas, Points, or Pixels).
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11.4. CREATING AND DESIGNING PUBLICATIONS

NOTES

11.4.1. Setting Up the Publication

Before adding content, you must define the physical parameters of
your document. Unlike Word, changing page size later in Publisher
can scramble your layout, so getting this right first is crucial.

11.4.1.1. Selecting a Method

When you click File > New, you have two primary paths:

® Built-In Templates: Publisher’s strength lies in its massive library
of pre-designed templates (Brochures, Flyers, Greeting Cards).
These come with pre-set folds, margins, and dummy text.

» Best for: Quick projects or beginners who need design
inspiration.
® Blank Page Sizes: Start here for custom projects. You can choose
standard sizes (A4, Letter) or create a custom canvas size (e.g., for
a specific web banner or huge poster).

» Best for : Brand-specific designs or unique non-standard
formats.

11.4.1.2. Page Setup
Go to the Page Design tab.

® Margins: Set these immediately. For home printers, keep at least
0.5" (1.27 cm) margins.

® Orientation: Portrait vs. Landscape.

® Change Template: If you started with a template but hate the look,
use the Change Template button here to swap the design while
keeping your text.

11.4.2. Structuring the Layout

A professional layout relies on alignment and consistency.

11.4.2.1. Using Ruler Guides

Guides are non-printing lines that help you align objects.

® To create a guide: Click on the horizontal or vertical Ruler and
drag your mouse onto the page. A green line will appear.

® Use case: If you want all images to align exactly 2 inches from the
left, drag a guide to the 2-inch mark. Objects will "snap" to this
line.

11.4.2.2. Master Pages (The Background Layer)

Master Pages are critical for multi-page documents (like newsletters or
booklets). Items placed on a Master Page appear on every page of your
publication.

® Access: Go to View > Master Page.

® What to put here: Page numbers, headers, footers, logos, or
watermarks.
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® How to exit: Click Close Master Page on the ribbon to return to
NOTES your content.

11.4.3. Working with Text

In Publisher, you cannot type directly onto the page. Every piece of
text must exist inside a Text Box.

11.4.3.1. Inserting and Linking Text Boxes

® Insertb : Go to Insert > Draw Text Box. Drag the crosshair to
create the box.

® Linking (The "Autoflow" Feature): If you have too much text for
one box, Publisher can flow it into the next box automatically.

» When a box is full, small "..." buttons appear on the box's
edge.

» Click the "Create Link" (pitcher icon) in the ribbon (or click the
"..." directly).

» Click the empty text box where you want the text to continue.
The text now flows seamlessly between them.
11.4.3.2. Typography and Styles

® Styles: Just like in Word, use Styles (Home tab) to ensure all your
Headers look the same.

® Typography: Use the Text Box Tools > Format tab to add drop
caps, change number styles (old style vs. lining), or add ligatures
for a high-end look.

11.4.4: Working with Visuals

Publisher treats images as independent objects, allowing for much

more freedom than Word.

11.4.4.1. Picture Placeholders

If you are designing a layout but don't have the final photos yet, use
Placeholders.

® Insert > Picture Placeholder.

® This creates a grey box. Later, you can simply click the icon in the
center of the box to upload the real image, and it will
automatically fit that designated space.

11.4.4.2. Wrapping Text

This controls how text interacts with images.

® Seclect the image, then go to Picture Format > Wrap Text.

® Square: Text forms a box around the image.

® Tight: Text contours to the shape of the image (e.g., curving
around a round logo).

® Through: Text can flow into the "white space" of a transparent
image.
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11.4.4.3. Layering (Arranging)
Since objects overlap, you must manage their order. NOTES

® Bring Forward / Send Backward: Located on the Home tab. Use
this to put text on top of a shape, or to put a background color
behind text.

11.4.5. Design Efficiency Tools

Publisher has tools to make you look like a pro designer with minimal

effort.

11.4.5.1. Building Blocks

These are pre-made design elements found in the Insert tab (under the
"Building Blocks" group).

® Page Parts: Pre-designed headers, pull quotes, or sidebars.

® Calendars: Inserts a customizable calendar grid (current
month /year).

® Borders & Accents: flourishes and frames to add elegance.

11.4.5.2. Color and Font Schemes
Located in the Page Design tab.

® Schemes: These allow you to change the color palette of the entire
document in one click. It ensures your headings, borders, and
accents all match your brand colors.

® Font Schemes: pairs a header font with a body font that looks
good together (e.g., pairing a bold Sans-Serif header with a
readable Serif body).

11.4.6: The Design Checker

Before you finish, run the Design Checker to catch errors that might
ruin a print job.

® Go to: File > Info > Run Design Checker.
® It checks for:
» Objects hidden behind other objects.
» Text that is cut off (overflow).
» Images that are low resolution (will look blurry when printed).

» Objects that are in the non-printing region (margins).

11.5 TEXT FORMATTING AND MANAGEMENT

11.5.1: The Core Concept (The Text Box)

Before formatting words, you must understand the container they sit
in.

® Independence: Every block of text—headlines, captions, article
bodies—is an independent object. You can move a headline
without moving the paragraph below it.
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NOTES

® Creating a Box: Go to Insert > Draw Text Box. Drag the crosshair
cursor to define the size.

® Duplication: Hold Ctrl while dragging a text box to create an exact
duplicate instantly.

11.5.2. Text Management (The Structure)

This is the most "Publisher-specific" skill. It involves handling how
text flows across pages and layouts.

11.5.2.1. Text Overflow and Autoflow (Linking)

If you paste a long article into a small box, the text will be cut off.
Publisher handles this via Linking.

® The Overflow Indicator: If a box is too small for its content, a small
box with red dots [...] appears on the bottom right edge. This is the
"Text in Overflow" warning.

® How to Link (The "Pour" Method):

» Create a second, empty text box where you want the story to
continue.

» Select the first box (with the overflow).

» Click the Create Link button (icon looks like a pitcher) in the
Text Box Tools Format tab.

» Your cursor turns into a pitcher. Click the second empty box.

» Result: Text flows seamlessly. If you delete a sentence in Box 1,
text from Box 2 automatically moves up to fill the gap.

11.5.2.2. Columns within a Box

You do not need to draw three separate text boxes to create a 3-
column article. You can split a single box.

® How: Select the text box >Text Box Tools Format > Columns.

® Benefit: This ensures perfect alignment. If you resize the text box
later, the columns resize proportionally automatically.

11.5.2.3. Margins (Padding)

A common mistake is letting text touch the border of the box. It looks
crowded and unprofessional.

® The Fix: Right-click the text box >Format Text Box > Text Box tab.

® Action: Increase the Left, Right, Top, and Bottom margins. This
creates internal "white space" or padding inside the box.

11.5.2.4. Vertical Alignment

Unlike Word, where text always starts at the top, Publisher allows
you to center text vertically within its container.

® Use Case: Essential for business cards or labels where a name
needs to sit exactly in the center of the card.
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® How : Text Box Tools Format > Alignment > Vertical Alignment
(Top, Middle, Bottom). NOTES
11.5.3. Text Formatting (The Aesthetics)

Once the structure is set, you format the visual appearance of the text.

11.5.3.1. Typography and OpenType Features

Publisher supports professional typography features that Word often
hides.

® Ligatures: Connects specific letter pairs (like 'fi', 'fl', 'st') for a
smoother look. Access this by clicking the small arrow in the Font
group.

® Number Styles:
» Lining: Standard height numbers (123)—good for spreadsheets.

» 0Old Style: Numbers that sit at different heights and blend with
lowercase text—good for book text.

® Tracking vs. Kerning:

» Tracking (Character Spacing): Adjusts the space between all
letters in a word. (e.g., making a headline look wid e).

» Kerning: Adjusts the space between two specific letters (like A
and V) so they don't look too far apart.
11.5.3.2. Drop Caps

A "Drop Cap" is a large capital letter at the start of a paragraph,
commonly used in newsletters.

® To Add: Click inside the paragraph >Text Box Tools Format > Drop
Cap.

® Customization: You can specify how many lines deep the letter
drops (usually 3 or 4).
11.5.3.3. Hyphenation Control

Publisher automatically hyphenates words to make them fit into
columns. Sometimes this looks messy.

® Manual Control: Click inside the text box >Text Box Tools Format
> Hyphenation.

® Hyphenation Zone: You can adjust how close to the edge a word
must be before it breaks.

® Pro Tip: generally, turn Hyphenation ON for narrow columns (like
newsletters) to prevent ugly gaps, but turn it OFF for headlines.

11.5.3.4. Text Effects

Found under Text Box Tools Format > Text Effects.

® Shadow, Reflection, Glow: Use these sparingly. They are great for
flyers but can make body text hard to read.

® Bevel: Adds a 3D raised look to the text.
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11.5.4. Fit Text (Automatic Resizing)

This is a specific Publisher tool for when the design is more important
than the font size (e.g., a "SALE" sign).

1. Select the Text Box.
2. Click Text Fit in the Format tab.

3. Best Fit: Publisher expands the font size until the text hits the
edges of the box.

NOTES

4. Shrink Text on Overflow: If you type more words, the font size
automatically gets smaller to keep everything inside the box.

11.6. WORKING WITH TABLES AND GRAPHICS

11.6.1. Working with Tables

In Publisher, tables are primarily used for layout organization (like a
price list, schedule, or calendar) rather than complex calculations.
11.6.1.1. Creating and Formatting Tables

o Insert a Table: Go to Insert > Table. dragging your mouse over the
grid to select the number of rows and columns.

® The Table Ribbon: When you click on a table, two new tabs
appear at the top: Table Design and Layout.

» Table Design: Controls the look (Colors, Borders, Shadows).
» Layout: Controls the structure (Height, Width, Alignment).

11.6.1.2. Styling the Table
Publisher allows you to turn a plain grid into a design element.

® Table Formats: Under the Table Design tab, browse the gallery of
pre-set styles. These are useful because they automatically apply
"Banded Rows" (alternating colors), making data easier to read.

® Fills and Tints: You can manually color specific cells to highlight
information (e.g., highlighting the "Total" row in a yellow tint).
Select the cells >Table Design > Fill.

® Diagonals: Unlike Excel, Publisher allows you to easily slash a cell
diagonally (useful for headers like "Time/Date"). Right-click the
cell >Format Table > Cell Diagonals.

11.6.1.3. Modifying Structure

® Merging Cells: To create a main header spanning across the top,
select the top row of cells, go to Layout, and click Merge Cells.

® Spacing: You can control the spacing between cells to create a
"grid of boxes" look rather than a connected table. Go to Layout >
Cell Margins.

11.6.2. Working with Graphics

Graphics in Publisher are treated as independent objects that can be
layered, grouped, and manipulated with high precision.
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11.6.2.1. Inserting Images

® Pictures:Insert > Pictures allows you to grab images from your NOTES

computer or OneDrive.

® Online Pictures: Search for stock photography or clip art directly
within Publisher (powered by Bing).

11.6.2.2. Picture Tools (The Format Tab)

Once an image is selected, the Picture Format tab becomes active.

® Corrections: Adjust brightness and contrast directly in the app.
This is vital for brightening up dark photos without needing
Photoshop.

® Recolor: Apply a sepia tone, grayscale, or a "washout" effect
(making the image faint so you can put text over it).

® Transparent Color: If you import a logo with a white background
that blocks your design, click Recolor > Set Transparent Color and
click on the white background. It will vanish instantly.

11.6.2.3. Advanced Cropping
Publisher offers better cropping tools than Word.

® Crop to Shape: You don't have to stick to rectangles. Select an
image >Crop > Crop to Shape. You can turn a photo into a circle, a
star, or an arrow instantly.

® Fit/Fill: When resizing a picture frame, use Crop > Fit to ensure
the whole image is seen, or Crop > Fill to ensure the frame is full
(even if edges of the photo get cut off).

11.6.2.4. Swapping Pictures

This is a massive time-saver for templates.

® Scenario: You have a perfect layout with a placeholder image, and
you want to replace the image but keep the exact size, border, and
position.

® Action: Select the image > Click the Change Picture icon (or drag a
new image from the scratch area onto the old one). The new photo
snaps into the old photo's spot and formatting automatically.

11.6.3. Managing Graphic Complexity
When you have many images and tables, the page gets crowded. Here
is how to manage them.

11.6.3.1. Grouping

If you create a design element made of three shapes and a text box
(e.g., a logo), you should Group them.

® How: Hold Shift and click all the objects. Go to Home > Group (or
press Ctrl + G).

® Benefit: Publisher now treats them as one single object. You can
resize or move the whole group without the pieces falling apart.
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11.6.3.2. Layering (Z-Order)

Since objects stack on top of each other, you often need to adjust the
order.

NOTES

® Bring Forward / Send Backward: Found on the Home tab.

® Pro Tip: If you lose a small object behind a big image, use the
Selection Pane (Home > Select > Selection Pane). This opens a
sidebar listing every object on the page, allowing you to select
hidden items easily.

11.6.3.3. Align and Distribute
Never try to align three photos by eye.
1. Select the photos (Hold Shift).

2. Go to Home > Align.

3. Choose Align Top (to line them up) and Distribute Horizontally (to
ensure the gap between each photo is exactly the same).

¥l check Your Progress 11.1

1. Multiple Choice Question : Which feature in Microsoft
Publisher allows you to store objects temporarily outside the
printable page boundary? A) The Ribbon B) The Scratch Area C)
The Master Page D) The Quick Access Toolbar

2. True/False : In Microsoft Publisher, text can be typed directly
onto the blank page without inserting a container first.

3. Short Question A : What is the primary function of
"Boundaries" in the View tab?

4. Short Question B : Why is it important to check the
"Commercial Print Settings" or Color Model before finalizing a
design for a professional printer?

11.7. FINALIZING AND PUBLISHING

11.7.1. The Pre-Flight Check

Before you hit "Print,” you must audit your document for errors. In
professional design, this is called "Pre-Flight."

11.7.1.1. The Design Checker

This is Publisher's automated proofreader. It scans for layout issues
that might cause printing failures or visual errors.

® How to run it: Go to File > Info > Run Design Checker.
® What it catches:

» Empty Text Boxes: Invisible boxes that clutter the file
structure.

» Off-Page Objects: Items accidentally dragged into the non-
printing "scratch area."

» Disproportional Images: Photos that have been stretched or
squashed unnaturally, distorting the aspect ratio.
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» RGB vs. CMYK: It warns if you are using web colors (RGB) for a
commercial print job (which requires CMYK inks). NOTES

11.7.1.2. Spell Check and Proofing

® Spelling: Go to Review > Spelling. Note that unlike Word,
Publisher checks spelling per text box. You must ensure you cycle
through the entire document or select all boxes.

® Hyphenation Check: Scan the right edges of your text columns. If
there are too many hyphens in a row (called a "ladder"), it disrupts
reading flow. You can manually adjust the text or turn off
hyphenation for that specific paragraph.

11.7.2. Saving and Exporting Formats

The format you save in depends entirely on who is receiving the file.

11.7.2.1. Saving as a Publisher File (.PUB)

® Use case: This is your editable "source" file. Always keep a master
copy in this format.

® Limitations: Only people with MS Publisher installed can open this

file. You generally cannot send a .pub file to a client or a print
shop as they may not have the software.

11.7.2.2. Saving as PDF (Portable Document Format)

This is the industry standard for sharing. It locks your fonts, images,
and layout so the document looks the same on every computer,
regardless of whether they have Publisher or your specific fonts
installed.

® How:File > Export > Create PDF/XPS.
® Optimization Options: When saving as PDF, look for the "Optimize
for" or "Options" button:
» Standard: Best for emailing and office printing (balances
quality and file size).
» High Quality Printing: Keeps images sharp (300 dpi). Use this
for professional printing.

» Minimum Size: Compresses images heavily. Use this only for
web downloads where loading speed matters.

11.7.2.3. Pack and Go

If you need to move your editable Publisher file to another computer
(e.g., taking work home), simply copying the .pub file might break the
layout if the other computer doesn't have your specific fonts or linked
images.

® The Solution: Go to File > Export > Pack and Go.
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® Save for Another Computer: This wizard zips up your fonts,
NOTES images, and the .pub file into one neat package. When you unpack
it on the new machine, everything links up perfectly.

11.7.3. Printing

Printing in Publisher is more advanced than in Word because it
handles "imposition" (arranging pages on a sheet).

11.7.3.1. Desktop Printing (Home/Office)

® Print Preview: This is your final reality check. Verify margins and
borders here.

® Tiling: If your document is larger than your paper (e.g., an 11x17
poster on an 8.5x11 printer), Publisher can "Tile" it. It prints the
poster across multiple sheets that you tape together.

» Setting:File > Print > Layout Options > Tiling.

11.7.3.2. Commercial Printing (The Professional Route)

If you are sending your file to a professional print shop (e.g., for 1,000
flyers), you need to set up Bleeds and Crop Marks.

® What is a Bleed? Printers cannot print to the exact razor-edge of
the paper. If your design has a colored background, you must
extend the color past the edge of the page. This extra buffer is
called the "bleed." When the printer cuts the paper, the color will
go cleanly to the edge without leaving a white hairline.

® What are Crop Marks? These are small lines in the corners that
tell the printer exactly where to cut the paper.

® How to set it:
1. Go to File > Print.

2. Click the dropdown specifically for Printer Properties or
Advanced Output Settings.

3. Under Marks and Bleeds, check "Crop marks" and "Allow
bleeds".

11.7.3.3. Color Models (RGB vs. CMYK)

® RGB (Red, Green, Blue): Colors used by computer screens. Use
this for digital newsletters or websites.

® CMYK (Cyan, Magenta, Yellow, Black): Ink colors used by physical
printers.

® Conversion: If you send RGB files to a printer, bright neon colors
might look dull.

» To check this, go to File > Info > Commercial Print Settings >
Choose Color Model.

» Select CMYK (Process Colors) to see how your colors will
actually look when printed.
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A
@ﬂ Activity 11.1: Designing Professional Publications with MS NOTES
Publisher
Objective:

To help students learn how to create, design, and format
professional publications such as brochures, flyers, newsletters, and
posters using MS Publisher.

Activity Description :

Students will explore MS Publisher’s interface and tools, including
page setup, templates, text formatting, image insertion, and layout
design. They will practice designing different types of publications for
real-world scenarios, learning how to combine text, graphics, and
design elements effectively. The activity emphasizes creativity, visual
communication, and practical publishing skills.

Task to be Performed:

1. Open MS Publisher and explore its interface and pre-designed
templates.

2. Create a new publication (e.g., brochure or flyer) using a
template or blank page.

3. Insert and format text boxes, images, shapes, and tables
appropriately.

4. Apply color schemes, fonts, and design layouts to enhance visual
appeal.

Add headers, footers, and page numbers where necessary.
Export the final publication in PDF or print-ready format.

Prepare a short presentation explaining design choices and
layout strategy.

Expected Learning Outcome :

® Students will be able to create and design professional
publications using MS Publisher.

® Students will understand layout design, text formatting, and
image integration.

® Students will develop skills in visual communication and digital
publishing.

® Students will gain practical experience in preparing print-ready
or digital documents for real-world use.

11.8. SUMMARY

This unit introduced Microsoft Publisher as a specialized Desktop
Publishing tool distinct from word processors like Microsoft Word. We
explored the core philosophy of Publisher: that every element is an
independent object, allowing for superior control over layout and
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design. The unit provided a tour of the interface, highlighting the
NOTES Ribbon's organization, the utility of the scratch area for asset
management, and the importance of visual aids like rulers and guides
for precision alignment.

We also covered critical customization techniques, demonstrating
how users can personalize the Quick Access Toolbar and the Ribbon
to suit their specific habits, as well as how to adjust measurement
units for different output requirements. The unit emphasized the
importance of initial setup—choosing the right page size and
margins—and touched upon the difference between designing for
desktop printers versus commercial presses (RGB vs. CMYK). By
mastering these foundational interface and setup skills, users are
now prepared to move on to creating complex, multi-page
publications with confidence and efficiency.

11.9. GLOSSARY

® Microsoft Publisher — A Desktop Publishing (DTP) application
from Microsoft designed for creating visually rich publications
like brochures, newsletters, flyers, and business cards, focusing
on layout and design rather than linear text composition.

® Ribbon — The top command center in Publisher, organized into
Tabs and Groups, containing all the tools needed for text
formatting, object insertion, page design, and mail merge.

® Scratch Area — The gray space surrounding the main publication
page, used to temporarily store text boxes, images, or other
objects. Items placed here do not print.

® Quick Access Toolbar (QAT) — A customizable toolbar above the
Ribbon that allows users to add frequently used commands for
faster workflow.

® Master Page — A background layer applied to all pages of a
publication, often containing elements like headers, footers, page
numbers, or logos to ensure consistency across multi-page
documents.

® Text Box & Auto flow (Linking) — A container for text in Publisher.
Auto flow allows text that overflows one box to automatically
continue into another linked box.

® Layout Guides & Rulers — Non-printing visual aids; rulers show
the page’s physical dimensions, while layout guides define
margins, columns, and alignment for precise object placement.

® Building Blocks - Pre-designed reusable elements such as
headers, calendars, borders, and sidebars, found in the Insert
tab, which speed up the creation of professional publications.

® Bleeds & Crop Marks - Printing tools: Bleeds extend colors
beyond page edges to avoid white borders, and Crop Marks
indicate where the printer should trim the paper for accurate
final sizing.

AUTOMATION AND INTERNET | 230



MS-PUBLISHER BASICS TO ADVANCE

® Design Checker — An automated Publisher tool that scans for
layout issues before printing, such as text overflow, hidden NOTES
objects, low-resolution images, and items in non-printable areas.

11.10. ANSWER TO CHECK YOUR PROGRESS-
POSSIBLE ONE

Check Your Progress 11.1
1. (B) The Scratch Area

® Explanation: The Scratch Area is the gray space surrounding
the white publication page. It serves as a holding ground
where you can park images or text boxes that you aren't
ready to place on the layout yet. Iltems here will not print.

2. False

® Explanation: Unlike Word, Publisher requires all text to be
contained within a Text Box or a Shape. You cannot type
directly onto the page background; you must first draw a text
container.

3. Answer : Boundaries are visual aids that outline all objects (like
text boxes and image frames) on your page, even if those objects
have no visible border color. This helps you find empty text boxes
or transparent objects that might be cluttering your layout.

4. Answer : It is important because computer screens use the RGB
(Red, Green, Blue) color model, while professional printers use
CMYK (Cyan, Magenta, Yellow, Black). Checking these settings
ensures that the colors you see on screen will match the ink
colors on the final paper, preventing bright colors from looking
dull or "muddy" when printed.

11.11. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3772
Resource

11.12. REFERENCE

1. Microsoft Publisher 365: An Updated Practical Guide for Beginner
and Advanced Users - Evelyn Neumann - ISBN-13:
9798332152177 - 2024 A practical guide that helps beginners
learn Publisher basics and advance to more complex layouts and
design tasks.
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2. Microsoft® Office Publisher 2007 Step by Step — Joyce Cox & Joan
NOTES Preppernau - ISBN: 9780735622999 - 2007 Step-by-step
instructions from basics to intermediate Publisher features, with
exercises and examples.

3. Using Microsoft® Publisher 2010 - Brien Posey - ISBN-13:
9780132182591 - 2010 Intermediate to advanced coverage of
Publisher 2010, with focus on layout, printing, and online
publishing.

4. Microsoft Office Publisher 2003: Complete Concepts and
Techniques — Gary B. Shelly, Thomas J. Cashman & Joy L. Starks
— ISBN-13: 9780619200312 - 2004 Comprehensive textbook in
the Shelly Cashman Series covering Publisher fundamentals and
detailed techniques.

S. Microsoft Publisher 2002: Complete Concepts and Techniques
(Shelly Cashman Series) — Gary B. Shelly, Thomas J. Cashman &
Joy L. Starks — ISBN-13: 9780789563538 — 2001 Classic guide
with step-by-step Publisher instruction from beginner through
advanced tasks.

11.13. EXERCISE

Part 1

A. Multiple choice question

1. Which tab in the Ribbon allows you to toggle Rulers and Layout
Guides on or off?

(a) Home (b) Page Design
(c) View (d) Mailings

2. If you want to add a specific button, like "Group Objects," to the
top-left corner of the window for easy access, which tool should
you customize?

(a) The Ribbon

(b) The Quick Access Toolbar
(c) The Status Bar

(d) The Mini Toolbar

3. Which of the following file extensions represents an editable
Microsoft Publisher file?

(a) .docx (b) .pdf
(c) .pub (d) .pptx

4. When customizing the Ribbon, what must you create first before
adding a new command to a custom tab?

(a) A new Window (b) A new Group

(c) A new Icon (d) A new Macro
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S.  What happens to objects placed in the Scratch Area when you
print the document? NOTES
(a) They are printed on a separate page.
(b) They are printed faintly in the background.
(c) They are automatically moved to the center of the page.
(d) They are not printed at all.

Answers with Explanations:

1. (c) View — The View tab in the Ribbon contains options to show or
hide Rulers, Layout Guides, Gridlines, and other visual aids while
working on a document.

2. (b) The Quick Access Toolbar — The Quick Access Toolbar, located
at the top-left of the window, can be customized to include
frequently used commands like "Group Objects" for faster access.

3. (¢) .pub — Microsoft Publisher files that can be edited are saved
with the .pub extension, distinguishing them from non-editable
formats like PDF.

4. (b) A new Group — When customizing the Ribbon, you must first
create a new group within a tab; commands are then added to
that group to organize them logically.

S. (d) They are not printed at all. — Objects placed in the Scratch
Area are for temporary storage or off-page layout purposes and do
not appear when printing the document.

B. Small answer type question

1. Explain the difference between "Layout Guides" and "Rulers"
in Publisher.

2. Describe the purpose of the "Master Page" and give two
examples of items you would place there.

3. How does the "Pack and Go" feature assist a user who needs
to edit their file on a different computer?

4. Why is it recommended to use "Text Box Linking" (Autoflow)

when working with long articles in a newsletter?

5. Describe the steps to change the measurement units from
Inches to Pixels in Publisher.

Part 2

C. Long answer type question (200 words)

1. Compare and contrast Microsoft Word and Microsoft
Publisher. Why would a user choose Publisher over Word for
creating a tri-fold brochure?

2. Discuss the importance of the "Design Checker" tool. List at
least three specific errors it helps a user identify before
printing.
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3.

Explain the concept of "Bleeds" and "Crop Marks" in the
context of professional printing. Why are they necessary for
designs with colored backgrounds?

Describe the process of customizing the Ribbon interface.
How does creating a custom tab improve workflow efficiency
for a specialized task (e.g., creating monthly newsletters)?

Explain how "Building Blocks" in the Insert tab can speed up
the design process. Provide examples of three different types
of building blocks available in Publisher.

Part 3

D. Long answer type question (300 words)
1.

You are tasked with designing a magazine cover. Detailed the
step-by-step workflow you would follow in Publisher, starting
from selecting the page size to exporting the final file. Include
how you would use Guides, Layers, and the Scratch Area
during the process.

Analyze the different file formats available for saving and
exporting in Publisher (PUB, PDF, Image formats). Discuss
the advantages and disadvantages of each, and recommend
the best format for three different scenarios: emailing a dratft,
sending to a professional printer, and posting on a website.

A colleague is complaining that their text looks messy and
their images are not aligned. Write a comprehensive guide on
how they can use Alignment tools, Grouping, and Text Wrap
settings to clean up their layout and create a professional-
looking document.

Discuss the role of Typography in Desktop Publishing.
Explain how Publisher’s specific text tools (Ligatures, Drop
Caps, Tracking/Kerning, and Font Schemes) allow for greater
design control compared to standard word processors.

Imagine you are teaching a beginner class on Publisher.
Outline a lesson plan that teaches them how to manage "Text
Overflow." Explain the problem of overflow, the visual
indicators Publisher provides, and the detailed steps for
resolving it using the "Create Link" feature.
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UNIT STRUCTURE

12.1 Introduction

12.2 Objective

12.3 Introduction to the Internet: History and Evolution
12.4 How the Internet Works: The Client-Server Model
12.5 Computer Networks: LAN, MAN, and WAN

12.6 Network Devices: Hub, Switch, Router, Modem

12.7 Types of Internet Connections: Evolution and
Technology

12.8 Summary

12.9 Glossary

12.10 Answer to check your progress
12.11 Suggested readings - OER
12.12 Reference

12.13 Exercise

12.1. INTRODUCTION

The Internet has evolved from a niche military experiment into the
backbone of modern civilization, fundamentally altering how we
communicate, conduct business, and access information. This unit
serves as a comprehensive gateway to understanding this digital
ecosystem. We begin by tracing the historical lineage of the Internet,
moving from the Cold War-era ARPANET and the invention of packet
switching to the democratization of information via the World Wide
Web and the mobile revolution. Understanding this history provides
the necessary context for appreciating the complex infrastructure we
often take for granted.

Beyond history, this unit deconstructs the technical mechanics that
make connectivity possible. We explore the Client-Server model, the
fundamental architecture where ‘"clients" (like your smartphone)
request services and "servers" deliver data, forming the basis of almost
all online interactions. We then expand our view to the physical layout
of networks, distinguishing between Local Area Networks (LANs) that
connect a home or office, Metropolitan Area Networks (MANs) that
span cities, and Wide Area Networks (WANSs) that link continents.
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Finally, we demystify the hardware and connections that power these
NOTES networks. You will learn the distinct roles of devices like Hubs,
Switches, Routers, and Modems, moving beyond seeing them as mere
"black boxes." We also examine the evolution of connection speeds,
comparing the legacy "beep-boop" of Dial-up to the lightning-fast data
transmission of Fiber Optics. This unit provides the foundational
literacy required to navigate, troubleshoot, and understand the digital
world.

12.2. OBJECTIVE

After completing this unit you will be able to:

e Trace the historical evolution of the Internet from ARPANET to
the modern Web 3.0 and identify key milestones like the
invention of TCP/IP and the World Wide Web.

e Explain the Client-Server architecture and describe how data
packets travel from a requester to a provider using protocols like
DNS and HTTP.

e Differentiate between various types of computer networks (LAN,
MAN, WAN) based on their geographical scope, ownership, and
typical usage.

e Identify and compare the functions of essential network
hardware, specifically distinguishing between the roles of a Hub,
Switch, Router, and Modem.

e Analyze different types of Internet connections—including Dial-
up, Broadband, and Fiber Optics—in terms of speed, technology,
and reliability.

12.3. INTRODUCTION TO THE INTERNET: HISTORY
AND EVOLUTION

The Internet is perhaps the most transformative invention of the
modern era, reshaping how humanity communicates, works, learns,
and governs. What began as a restricted military experiment has
blossomed into a global nervous system connecting billions of devices
and people.

This overview traces the Internet's journey from its Cold War origins
to the hyper-connected era of the Web 3.0 and the Internet of Things
(IoT).

12.3.1. The Origins (1960s - 1970s)
12.3.1.1. The Cold War and Packet Switching

The seeds of the Internet were sown during the height of the Cold
War. In the 1960s, the United States Department of Defense (DoD)
grew concerned about the vulnerability of its communications
network. At the time, networks relied on "circuit switching" (like a
traditional telephone line), where a dedicated line connected two
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points. If a central hub was destroyed—by a nuclear strike, for

example—the entire network could fail. NOTES

To solve this, researchers proposed a radical new concept: Packet

Switching.

® The Concept: Instead of a dedicated line, data would be broken into
small blocks called "packets."

® The Route: Each packet would travel independently through the
network, taking the most efficient route available at that moment.

® Reassembly: Once they reached the destination, the packets would
be reassembled into the original message.

12.3.1.2. ARPANET: The First Network

In 1969, the Advanced Research Projects Agency (ARPA) funded the
creation of the first packet-switching network, known as ARPANET.

® October 29, 1969: A student programmer named Charley Kline
attempted to send the first message from a computer at UCLA to a
computer at Stanford Research Institute. He tried to type "LOGIN."

® The Crash: The system crashed after the first two letters. Thus,
the first message ever sent on the precursor to the Internet was
simply: "LO".

By the end of 1969, four nodes were connected: UCLA, Stanford, UC

Santa Barbara, and the University of Utah.

12.3.1.3. The Birth of TCP/IP (1970s)

As more networks began to appear (satellite networks, radio networks),
a problem emerged: they spoke different languages. They could not
talk to each other.

In 1974, Vint Cerf and Bob Kahn published a paper proposing a
"Transmission Control Protocol" (TCP). This protocol established a
standard way for diverse networks to interconnect.

® TCP (Transmission Control Protocol): Handles the reliability of the
data transfer (reassembling packets, checking for errors).

® [P (Internet Protocol): Handles the addressing and routing (telling
the packets where to go).

On January 1, 1983, ARPANET officially switched to TCP/IP. This is
often considered the official "birthday" of the Internet, as it created a
true "inter-network" of connected networks.

12.3.2. The Expansion and the World Wide Web (1980s -
1990s)

12.3.2.1. The Domain Name System (DNS)

Before 1983, to connect to a computer, you had to know its complex
numerical IP address (e.g., 192.0.2.1). In 1983, Paul Mockapetris
invented the Domain Name System (DNS). This acted as the "phone
book" of the Internet, mapping human-readable names (like
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google.com) to IP addresses. This made the network accessible to
NOTES humans, not just computer scientists.

12.3.2.2. The World Wide Web (1989)

It is crucial to distinguish between the Internet (the infrastructure of
cables and computers) and the World Wide Web (the system of
information stored on that infrastructure).

® Tim Berners-Lee: In 1989, a British scientist at CERN (the
European Organization for Nuclear Research) proposed a system
to help colleagues share information. He combined the Internet
with the concept of "hypertext'—text that links to other text.

® The First Website: In 1991, the first website went live. It
explained what the World Wide Web was.

e HTML, HTTP, and URLs: Berners-Lee created the three
fundamental technologies that still run the web today:

» HTML: The formatting language for pages.

» HTTP: The protocol for sending data between the server and
the browser.

» URL: The address system for finding pages.
12.3.2.3. The Browser Wars and Dot-Com Boom

In 1993, Marc Andreessen led the creation of Mosaic, the first web
browser to display images inline with text. This made the web visually
appealing. Mosaic evolved into Netscape Navigator, which dominated
the mid-90s until Microsoft released Internet Explorer, igniting the
"Browser Wars."

The late 1990s saw the Dot-Com Boom. Investors poured billions into
any company with a ".com" in its name. Amazon, eBay, and Google
were born in this era. Although the bubble burst in 2000, wiping out
huge amounts of capital, the infrastructure laid during this time
paved the way for the modern broadband era.

12.3.3. The Modern Era and Future (2000s - Present)

12.3.3.1. Web 2.0: The Social Web (Mid-2000s)

In the early 2000s, the internet shifted from "read-only" to "read-
write."

® User-Generated Content: Instead of just consuming static pages,
users began creating content. Blogs, wikis (Wikipedia launched in
2001), and social media platforms emerged.

® Social Media: Friendster and MySpace paved the way for Facebook
(2004), changing how humans maintain relationships. YouTube
(2005) democratized video broadcasting.

12.3.3.2. The Mobile Internet (2007 onwards)

The release of the iPhone in 2007 marked a pivotal shift. Access to
the Internet moved from the desktop to the pocket.
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® Always On: Users were no longer "dialing up" or sitting at a desk;
they were connected 24 /7. NOTES

® Apps: The App Store economy created a new software ecosystem,
replacing the open web for many daily functions (banking,
navigation, ride-sharing).

® 4G and 5G: Advances in cellular speed allowed for high-quality
video streaming and real-time gaming on the go.

12.3.3.3. The Internet of Things (IoT)

The Internet has expanded beyond computers and phones to connect
everyday objects.

® Smart Devices: Thermostats, refrigerators, cars, and industrial
sensors now have IP addresses.

® Automation: This connectivity allows for "smart homes" and
"smart cities," where traffic lights communicate with cars and
power grids self-regulate based on demand.

12.3.3.4. Emerging Trends: Web 3.0 and Al

As we look to the future, two major trends are defining the next
evolution:

1. Web 3.0 (Decentralization) : A reaction against the centralization
of the web by giants like Google and Meta. It utilizes block chain
technology to attempt to give users ownership of their data and
digital assets.

2. Generative Al : The integration of Large Language Models (like the
one you are speaking to) into search engines and browsers is
fundamentally changing how we retrieve information, moving from
"searching for links" to "asking for answers."

12.4. HOW THE INTERNET WORKS: THE CLIENT-
SERVER MODEL

While the Internet often feels like an invisible cloud, it is actually a
very tangible, physical system. At its core, the Internet is a global
wire—a massive network of fiber-optic cables, copper wires, and
wireless connections linking billions of computers together.

To manage the chaos of billions of devices talking at once, the Internet
relies on a specific architecture known as the Client-Server Model.
This document breaks down the mechanics of this model, the
infrastructure that supports it, and the languages (protocols) that
make communication possible.

12.4.1. The Core Architecture
12.4.1.1. The Client-Server Relationship

The Internet is not a conversation between equals. In the vast majority
of interactions (like browsing the web, checking email, or streaming a
movie), the relationship is asymmetrical. It consists of two distinct
roles:
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The Client (The Requester)
NOTES . . . e .
The Client is the device or software that initiates the conversation.

® Hardware: This is your laptop, smartphone, tablet, or smart TV.

® Software: The browser (Chrome, Safari, Firefox) or an app
(Instagram, WhatsApp) acts as the interface.

® Role: The client's job is to send a request for information and then
render (display) that information for the user.

The Server (The Provider)
The Server is a powerful computer designed to store and serve data.

® Hardware: These are typically high-performance machines located
in massive, climate-controlled data centers. They have huge hard
drives and massive amounts of RAM.

® Software: They run specialized server software (like Apache, Nginx,
or Microsoft IIS) that listens for incoming requests.

® Role: The server's job is to wait for a request, find the requested
data (e.g., an HTML file, an image, a video segment), and send it
back to the client.

12.4.1.2. The Restaurant Analogy

To understand this dynamic, visualize a restaurant:
® You (The Client): You sit down and decide what you want.

® The Waiter (The Network/API): You cannot walk into the kitchen
yourself. You give your order (Request) to the waiter. The waiter
takes the order to the kitchen.

® The Kitchen (The Server): The chefs prepare the meal (Process the

data). They don't know who you are personally; they just fulfill the
order on the ticket.

® The Food (The Response): The waiter brings the food back to your
table.

12.4.1.3. The Physical Infrastructure

How does the "Waiter" actually travel? The connection between Client
and Server relies on a physical chain of hardware:

The Local Network (LAN): Your device connects to a router via Wi-Fi
or Ethernet.

The Modem: This translates the digital data from your computer into
analog signals that can travel over telephone or cable lines.

The ISP (Internet Service Provider): Companies like Comcast, AT&T,
or Verizon connect your home to the wider Internet.

**The Backbone:** Massive fiber-optic cables (often laid under the
ocean) that carry terabits of data at the speed of light between
continents and data centers.
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12.4.2. Finding the Destination (Addressing)

For a Client to find a Server among billions of devices, it needs a
specific address.

NOTES

12.4.2.1. IP Addresses

Every device connected to the Internet is assigned a unique identifier
called an IP (Internet Protocol) Address.

® [Pv4: The older standard, looking like 192.168.1.1.

® [Pv6: The newer standard (created because we ran out of IPv4
addresses), looking like

2001:0db8:85a3:0000:0000:8a2e:0370:7334.
Computers love these numbers. Humans, however, are terrible at
remembering them.
12.4.2.2. The Domain Name System (DNS)

The DNS is the "Phonebook of the Internet."” When you type google.com
into your browser, your computer doesn't know where that is. It needs
the IP address.

The DNS Lookup Process:

1. Browser Cache: First, your computer checks if you've visited the
site recently. If yes, it remembers the IP.

2. Recursive Resolver: If not, your ISP asks a Recursive Resolver (a
specialized server) to find it.

3. Root Server: The resolver asks the Root Server: "Where is .com?"

TLD Server: The Top-Level Domain server (handling .com, .org)
points to the specific Name Server for Google.

S. Authoritative Name Server: This server says, "I know google.com.
It is located at 142.250.190.46."

12.4.3. Speaking the Language (Protocols)

Once the Client has the Server's IP address, they need a common
language to communicate. This is where Protocols come in.

12.4.3.1. TCP/IP: The Transport Layer

Information on the Internet is not sent as a single continuous stream.
It is broken down into tiny chunks called Packets. The TCP
(Transmission Control Protocol) is responsible for this.

® Packetization: TCP chops a large image or email into thousands of
small packets.

® Labeling: Each packet is stamped with the destination IP and a
sequence number (e.g., "Packet 1 of 100").

® Routing: The packets are pushed onto the internet. Interestingly,
Packet 1 might go through Paris, while Packet 2 goes through
London, depending on traffic.
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® Reassembly: When they arrive at the Server, TCP checks to
NOTES ensure all packets arrived. If Packet 50 is missing, the Client
sends a message: "Resend Packet 50." Once all are present, they
are reassembled into the original file.

12.4.3.2. HTTP/HTTPS: The Application Layer

While TCP handles how the data moves, HTTP (HyperText Transfer
Protocol) handles what the data is.

® The Request: The Client sends an HTTP message. It usually
contains a "Verb":

» GET: "Please give me this webpage."
» POST: "Here is my password/data, please accept it."
® The Response: The Server replies with a status code and the data:
» 200 OK: "Here is the file."
» 404 Not Found: "I can't find that file."
» 500 Server Error: "l am broken."

HTTPS (Secure) is the same language, but encrypted. It uses TLS
(Transport Layer Security) to wrap the packets in a cryptographic
code, ensuring that even if a hacker intercepts the packets, they
cannot read the credit card number inside.

12.4.4. The Full Journey (A Summary Example)

To synthesize everything, here is exactly what happens when you
click a link to www.example.com:

1. Click: You click the link.

2. DNS: Your computer asks the DNS server for the IP address of
example.com.

3. Connect: Your computer opens a TCP connection to that IP
address (The "Handshake").

4. Request: Your browser sends an HTTP GET request for the
homepage.

S. Process: The Server receives the request, fetches the HTML file
from its hard drive, and perhaps queries a database for your user
profile.

6. Response: The Server breaks the HTML into packets and sends
them via TCP/IP back to you.

7. Render: Your browser receives the packets, reassembles the
HTML, reads the code, and draws the website on your screen

12.5. COMPUTER NETWORKS: LAN, MAN, AND WAN

A computer network is a group of two or more computer systems
linked together to share resources, exchange files, or allow electronic
communications. While all networks serve the same basic purpose—
connecting devices—they are categorized by their scale, ownership,
and geographical range.
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The three most fundamental classifications are LAN (Local Area
Network), MAN (Metropolitan Area Network), and WAN (Wide Area
Network). Understanding the distinction between these three is
essential to understanding how the global internet infrastructure is
pieced together.

Network Types
4"}4

o

s

LAN

Efficient connectivity
within a small

2o b

MAN

City-wide network
connecting multiple

\ geographic areo. )) & LANs. j

( S \

WAN
Global network linking distant cities and countries.

Fig 12.1 : Network Types
12.5.1. Local Area Network (LAN)
12.5.1.1. Definition

A Local Area Network (LAN) is a network that connects computers and

devices within a limited geographical area. This is the smallest of the

three major network types and is the building block for larger

networks.

® Scope : A single room, a home, an office building, or a group of
adjacent buildings.

® Ownership : Typically privately owned and managed by a single
person or organization (e.g., a home Wi-Fi network or a corporate
office network).

12.5.1.2. How it Works

LANs are designed for resource sharing. In an office, a LAN allows all
employees to share a single printer, access a central file server, or
communicate via internal messaging tools without sending data out to
the public internet.

Key Technologies :

1. Ethernet (IEEE 802.3): The most common wired connection. It
uses twisted-pair cables (like Cat6) to connect computers to a

central switch.
AUTOMATION AND INTERNET
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2. Wi-Fi (IEEE 802.11): The standard for wireless LANs (WLAN),
NOTES using radio waves to connect devices without physical cables.

12.5.1.3 Characteristics of a LAN

® High Speed: Because the distances are short, data transfer rates
are extremely fast, typically ranging from 100 Mbps to 10 Gbps
(Gigabits per second).

® Low Error Rate: The short physical distance and controlled
environment mean very little interference or data loss.

® Security: Since the network is private, the owner has complete
control over who can access it. Security is maintained via a
firewall at the network's edge.

12.5.1.4. Example Scenario

Consider a small home network. You have a router provided by your
ISP. Your laptop, your smartphone, your smart TV, and your wireless
printer are all connected to this router. This ecosystem is a LAN.
Even if the internet connection to the outside world is cut, these
devices can still talk to each other (e.g., you can still print a
document from your laptop).

12.5.2. Metropolitan Area Network (MAN)
12.5.2.1. Definition

A Metropolitan Area Network (MAN) is a network that covers a larger
geographic area than a LAN but is smaller than a WAN. As the name
suggests, it typically spans a city or a large campus.

® Scope : A city, a large university campus, or a group of corporate
offices located within the same town.

® Ownership : MANs can be owned by a consortium of users or by a
single network provider (like an ISP or a municipal government)
that sells service to users.

12.5.2.2. How it Works

A MAN is often essentially a "network of networks." It connects
several LANs together. For example, a bank with five branches in New
York City might use a MAN to connect all five distinct branch LANs
into one cohesive network so they can share customer data securely.

Key Technologies :

® Fiber Optics: Due to the distances involved (up to SOkm), copper
wire is insufficient. MANs rely heavily on fiber-optic cables for
their high bandwidth.

® Metro Ethernet: A service where ISPs provide Ethernet
connectivity across a city, allowing businesses to connect offices
as if they were in the same building.

® Cable TV Infrastructure: Originally designed for TV, the coaxial
cable network in many cities is used as a MAN to provide internet
access.
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12.5.2.3. Characteristics of a MAN

® Moderate Speed: Generally faster than a WAN but can be slower
than a localized LAN depending on congestion.

NOTES

® Shared Infrastructure: unlike a LAN, where you own the cables, a
MAN often utilizes public or leased infrastructure (poles,
underground conduits).

® Dual Purpose: MANs often support both data (internet) and voice
transmission.

12.5.2.4. Example Scenario

A city government launches a "Free City Wi-Fi" initiative. They install
Wi-Fi transmitters on lamp posts throughout the downtown area. All
these transmitters connect back to a central city hub via fiber-optic
cables. This city-wide infrastructure is a MAN.

12.5.3. Wide Area Network (WAN)
12.5.3.1. Definition

A Wide Area Network (WAN) is a telecommunications network that
extends over a large geographical distance. It is the connector that
links cities, countries, and continents.

® Scope: A country, a continent, or the entire globe.

® Ownership: WANs are not owned by any single entity. They are a
collective of various networks owned by Service Providers (ISPs),
telecommunications companies, and governments.

12.5.3.2. How it Works

A WAN connects multiple MANs and LANs. Because the distances are
vast, WANs cannot rely on simple Ethernet cables. They require
complex switching technologies and long-range transmission
mediums.

Key Technologies :

1. Leased Lines: Dedicated phone or fiber lines rented from telecom
companies to connect two distant offices.

2. Satellites: Used to beam data across oceans or to remote areas
where cables cannot reach.

3. MPLS (Multiprotocol Label Switching): A routing technique used in
telecommunications to direct data from one network node to the
next.

4. The Internet: The Internet is the most famous and largest example
of a public WAN.

12.5.3.3 Characteristics of a WAN

® Variable Speed : WANs historically had lower bandwidth (speed)
than LANs due to the massive distances data must travel, though
modern fiber optics have narrowed this gap significantly.
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® Higher Latency : Because data has to travel hundreds or
NOTES thousands of miles, there is a measurable delay (latency) between
sending and receiving.

® Complexity : Managing a WAN requires sophisticated routing
algorithms to ensure data finds the most efficient path across the
globe.

12.6. NETWORK DEVICES: HUB, SWITCH, ROUTER,
MODEM

Building a computer network requires more than just cables and
computers. To manage the traffic—ensuring data gets from Point A to
Point B efficiently and securely—we rely on specialized hardware
known as Network Devices.

While they often look like similar plastic boxes with blinking lights,
each device plays a distinct role in the "postal service" of the internet.
This guide breaks down the four most critical devices: the Hub, the
Switch, the Router, and the Modem.

12.6.1. The Modem (The Translator)

12.6.1.1. What is it?

The Modem is the gateway to the outside world. The word "Modem" is
a portmanteau of Modulator-Demodulator.

12.6.1.2. The Problem it Solves

Computers speak a digital language (binary: 1s and Os). However, the
infrastructure used to carry data over long distances—telephone
lines, cable TV wires, or fiber optics—often uses analog signals
(sound waves or light pulses). A computer cannot plug directly into a
telephone line any more than a human can speak directly to a fax
machine.

12.6.1.3. How it Works

1. Modulation (Sending): When your computer wants to send data,
the modem converts the digital signals from the computer into
analog signals that can travel over the phone or cable line.

2. Demodulation (Receiving): When data arrives at your house, the
modem receives the analog signal and converts it back into
digital 1s and Os that your computer can understand.

12.6.1.4. Key Types

® Cable Modem: Uses coaxial cables (the same as TV) to provide
high-speed internet.

® DSL Modem: Uses traditional copper telephone lines.

® Fiber Modem (ONT): Uses fiber-optic cables for extremely fast data
transmission using light.
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12.6.2. The Hub (The Dumb Connector)

12.6.2.1. What is it?

A Hub is the simplest, and now largely obsolete, device used to
connect multiple computers in a LAN (Local Area Network). It is often
referred to as a "dumb" device because it has no intelligence regarding
data traffic.

NOTES

12.6.2.2. How it Works
The Hub operates on a simple broadcast mechanism.

1. Input : Data comes into one port (e.g., from Computer A intended
for Computer B).

2. Broadcast : The Hub does not know which port leads to Computer
B. So, it blindly copies the data and sends it out to every single
port on the device.

3. Filter : All connected computers receive the data. Computer C and
D ignore it because it's not addressed to them. Computer B
accepts it.

12.6.2.3. The Downside

® Security Risk: Since every computer receives every piece of data, a
malicious user on the network could "sniff" traffic not meant for
them.

® Traffic Congestion: Because it floods the network with
unnecessary data, Hubs create "collisions" where data packets
crash into each other, slowing down the network significantly.

12.6.3. The Switch (The Intelligent Connector)
12.6.3.1. What is it?

A Switch is the modern replacement for the Hub. It connects devices
in a LAN but does so intelligently. It operates at the Data Link Layer
(Layer 2) of the OSI model.

12.6.3.2. How it Works

The Switch is "smart" because it learns the physical address (MAC
Address) of every device plugged into it.

1. Learning : When you plug Computer A into Port 1, the Switch
records A's MAC address in a "MAC Address Table."

2. Directing : When Computer A sends a message to Computer B, the
Switch looks at its table. It sees that Computer B is on Port 5.

3. Switching : It creates a direct, dedicated electrical connection
between Port 1 and Port 5.

12.6.3.3. Advantages over Hubs

® Efficiency : Data is sent only to the intended recipient, not
broadcast to everyone. This eliminates collisions and dramatically
increases speed.
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® Security : Computer C cannot intercept the data between A and B

NOTES because the Switch never sends it to Computer C's port.

® Full Duplex : Switches allow devices to send and receive data
simultaneously; Hubs generally only allow one at a time..

12.6.4. The Router (The Traffic Director)
12.6.4.1. What is it?

A Router connects networks to other networks. While a Switch
creates a network (LAN), a Router links that LAN to the WAN (the
Internet).

12.6.4.2. How it Works

The Router operates at the Network Layer (Layer 3) and uses IP
Addresses to make decisions.

1. Routing: When you request a website (like
https://www.google.com/search?q=Google.com), the request
leaves your computer and hits the Router. The Router looks at
the destination IP address.

2. Decision Making: It determines if that IP is inside your house
(LAN) or outside on the internet (WAN).

3. Gateway: If it is outside, the Router pushes the data to the
Modem to be sent to the ISP.

4. NAT (Network Address Translation): This is a crucial feature. Your
ISP gives you only one Public IP address. But you have 10 devices
in your house. The Router assigns internal private IPs (like
192.168.1.5) to your devices. When they talk to the internet, the
Router translates these private IPs to the single Public IP,
managing the traffic so the reply from Google goes to your phone,
not your printer.

12.6.4.3 The "All-in-One" Box

In most modern homes, you don't see three separate boxes. ISPs
provide a Residential Gateway—a single plastic box that combines all
three functions:

® It has a Modem inside to talk to the ISP.
® It has a Switch (the 4 ports on the back) to connect wired devices.

® [t has a Router (and Wi-Fi Access Point) to manage traffic and
wireless signals

a
BY Check Your Progress 12.1

1. Multiple Choice Question: Which device is responsible for
converting digital signals from a computer into analog signals for
transmission over telephone lines? A) Router B) Switch C)
Modem D) Hub

2. True / False: In a Client-Server model, the "Client" is the
powerful computer located in a data center that stores
information and waits for requests.
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3. Short Answer Question: Briefly explain the difference between

the Internet and the World Wide Web. NOTES
4. Short Answer Question: Why is a Switch considered "smarter"

than a Hub?

12.7. TYPES OF INTERNET CONNECTIONS:
EVOLUTION AND TECHNOLOGY

The method by which we connect to the Internet determines
everything from the speed of our downloads to the quality of our video
calls. Over the last three decades, this technology has undergone a
massive evolution, moving from analog sound waves to digital light
pulses.

This guide explores the four major categories of connectivity: Dial-up,
Broadband (DSL/Cable), Fiber Optics, and Wireless (Wi-Fi).

12.7.1. Dial-up (The Legacy Era)
12.7.1.1. What is it?

Dial-up was the primary method of internet access in the 1990s. It is
an "analog" connection that utilizes the existing Public Switched
Telephone Network (PSTN)—the standard copper wires used for
landline voice calls.

12.7.1.2 How it Works

Dial-up requires a dial-up modem to dial a specific phone number
provided by an ISP (like AOL or EarthLink).

1. The Handshake: When you click "Connect," your modem dials the
number. You hear a series of beeps, screeches, and static. This is
the sound of two computers (your modem and the ISP's modem)
negotiating a protocol and speed.

2. Audio Data: The computer converts digital data into audible sound
waves, sends them over the phone line, and the ISP converts them
back.

12.7.1.3. Key Characteristics

® The Phone Line Takeover: Because Dial-up uses the voice channel,
you cannot use the telephone and the internet at the same time. If
someone picked up the phone in the kitchen, the internet
connection would drop.

® Speed: Extremely slow by modern standards. The theoretical
maximum speed is 56 Kbps (kilobits per second). Downloading a
single high-quality music song (SMB) would take about 12 to 15
minutes.

® Status Today: largely obsolete, though still used in very remote
rural areas where no other infrastructure exists.
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12.7.2. Broadband (DSL and Cable)

The term "Broadband" refers to high-speed internet access that is
always on and faster than dial-up. It allows data transmission over
multiple channels (bands) simultaneously. The two most common
forms of traditional broadband are DSL and Cable.

NOTES

12.7.2.1. DSL (Digital Subscriber Line)

DSL, like dial-up, uses copper telephone lines, but with a major
technological twist.

® Frequency Splitting: Telephone wires can carry a wide range of
frequencies. Voice calls only use a tiny slice of the low frequencies.
DSL utilizes the unused high frequencies to transmit data.

® Always On: Because the frequencies are different, you can talk on
the phone and surf the web simultaneously. You need a "DSL
Filter" on your phone jack to stop the high-pitch data noise from
interfering with your voice call.

® Distance Sensitive: DSL speed degrades significantly the further

you are from the ISP's central office. If you live 3 miles away, your
speed will be much slower than someone living 1 mile away.

12.7.2.2. Cable Internet

Cable internet utilizes the coaxial cables used to deliver Cable TV
service.

® Bandwidth: Coaxial cables have much higher bandwidth capacity
than telephone wires. This generally makes Cable faster than
DSL.

® Shared Network: A unique characteristic of Cable is that it is a
shared loop. You and your neighbors are all connected to the
same local node.

® The "Peak Time" Effect: Because the bandwidth is shared, if all
your neighbors start streaming 4K movies at 8:00 PM, your
internet speed might slow down.

12.7.3. Fiber Optic (The Speed King)
12.7.3.1. What is it?

Fiber Optic internet is the gold standard of modern connectivity.
Instead of using electricity over copper wires, it uses pulses of light
over threads of glass or plastic.

12.7.3.2. How it Works

Data is transmitted as flashes of light (lasers) inside a glass strand
thinner than a human hair.

1. Speed of Light : Because light travels faster than electricity in a
wire and is immune to electromagnetic interference (like lightning
or power lines), fiber offers incredible speeds.
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2. Types of Connection :
® FTTH (Fiber to the Home): The fiber cable runs all the way into
your house. This is the fastest option.

® FTTC (Fiber to the Cabinet): Fiber runs to a street cabinet
near your house, but the final leg (the "Last Mile") is copper
wire. This is slower than FTTH.

NOTES

12.7.3.3. Key Characteristics

® Symmetrical Speeds : Unlike DSL and Cable, which usually have
fast download but slow upload speeds, Fiber often offers
"Symmetrical" speeds (e.g., 1000 Mbps download and 1000 Mbps
upload). This is crucial for video conferencing and uploading large
files.

® Low Latency : Fiber has the lowest "ping" (delay), making it ideal
for online gaming and stock trading.

bl

@ﬂ Activity 12.1: Understanding Internet and Networking
Fundamentals

Objective :

To help students understand the basic concepts of the Internet, types
of networks, networking devices, and protocols used for data
communication.

Activity Description :

Students will explore fundamental concepts of computer networking,
including LAN, WAN, MAN, and PAN. They will also study networking
devices such as routers, switches, hubs, and modems, as well as
Internet protocols like HTTP, FTP, TCP/IP, and DNS. The activity
includes both theoretical understanding and practical exercises to
observe network connections and data flow.

Task to be Performed:

1. Identify different types of networks (LAN, WAN, MAN, PAN) and
their real-world applications.

2. Explore networking devices (router, switch, hub, modem) in the
lab or using simulations and describe their functions.

3. Demonstrate connecting two computers using a LAN cable or via
Wi-Fi.

4. Research basic Internet protocols (HTTP, FTP, TCP/IP) and
explain their purpose in data transmission.

5. Perform a basic ping and traceroute command to understand
network connectivity.

6. Prepare a report or diagram showing a simple network setup,
labeling devices and data flow.
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NOTES Expected Learning Outcome :

® Students will understand the different types of computer
networks and their applications.

® Students will be able to identify common networking devices
and explain their functions.

® Students will gain basic knowledge of Internet protocols and
how data travels over networks.

® Students will develop practical skills in setting up and
analyzing simple network connections.

12.8. SUMMARY

This unit provided a panoramic view of the Internet and computer
networking. We established that the Internet is not a single entity,
but a global "network of networks" born from the Cold War necessity
of packet switching. This evolution led to the creation of the TCP/IP
protocols that allow diverse computers to speak the same language,
and the DNS system that makes the web human-readable.

We examined the critical Client-Server model, understanding that
every web interaction involves a requester (Client) and a provider
(Server). We also categorized networks by their physical footprint:
LANSs for local spaces, MANs for cities, and WANs for global reach. To
manage these networks, we identified the specific roles of hardware:
Modems translate signals, Routers direct traffic between networks,
Switches manage internal traffic efficiently, and Hubs serve as basic
connectors.

Finally, we reviewed the physical mediums of connection. We saw
how technology progressed from the slow, analog limitations of Dial-
up, through the copper-based solutions of DSL and Cable, to the
modern standard of Fiber Optics, which uses light to deliver high-
speed, low-latency connectivity. This foundational knowledge is
essential for understanding the increasingly connected world we
inhabit.

12.9. GLOSSARY

1. Internet

A global network of interconnected computers, servers, and
devices that allows the sharing of information and resources. It
originated from ARPANET and relies on protocols like TCP/IP to
transmit data efficiently.

2. Packet Switching
A method of data transmission where messages are broken into
small packets, sent independently across a network, and

reassembled at the destination. Preferred over circuit switching for
reliability and efficiency.

3. TCP/IP (Transmission Control Protocol/Internet Protocol)
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A set of communication protocols that standardizes how data is

transmitted over networks. TCP ensures reliable delivery of NOTES

packets, while IP handles addressing and routing.
4. Client-Server Model

A network architecture where clients (user devices) request
services or data from servers (powerful machines that provide
data). Most web interactions follow this model.

5. IP Address

A unique numerical identifier assigned to each device on a
network. IPv4 uses 32-bit addresses, while IPv6 uses 128-bit
addresses to accommodate more devices.

6. DNS (Domain Name System)

The “phonebook of the Internet” that translates human-readable
domain names (like google.com) into IP addresses that computers
can understand.

7. LAN, MAN, WAN
Types of networks based on scale:
® LAN (Local Area Network): Small areas like homes or offices.
® MAN (Metropolitan Area Network): Larger areas like cities.
® WAN (Wide Area Network): Covers countries or continents.
8. Modem

A device that converts digital signals from a computer into analog
signals for transmission over telephone or cable lines and vice
versa, enabling internet connectivity.

9. Router

A network device that directs data between networks using IP
addresses, enabling devices within a LAN to access external
networks like the Internet.

10. Fiber Optic Internet

A high-speed internet connection that uses light pulses through
glass or plastic fibers to transmit data, offering low latency and
symmetrical upload/download speeds.

12.10. ANSWER TO CHECK YOUR PROGRESS-
POSSIBLE ONE

Check Your Progress 12.1
1. (C) Modem

® Explanation : The word Modem stands for Modulator-
Demodulator. Its specific job is to translate digital data (1ls
and Os) into analog waves (sound or light) so they can travel
across physical lines like copper telephone wires.

2. False

® Explanation : In the Client-Server model, the "Client" is the
user's device (like a laptop or phone) that initiates the request.
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The computer in the data center that stores the information is
NOTES called the "Server."

3. Answer : The Internet is the massive physical infrastructure of
cables, routers, and computers that connects the world. The
World Wide Web (WWW) is just one service that runs on top of the
Internet; it is the collection of information (web pages) connected
by hyperlinks. You can think of the Internet as the tracks and the
Web as the trains running on them.

4. Answer : A Hub is "dumb" because it broadcasts data to every
port blindly, causing traffic congestion and security risks. A
Switch is "smart" because it learns the MAC addresses of
connected devices and creates a direct connection only between
the sender and the intended receiver, making the network faster
and more secure.

12.11. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http://books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3773
Resource

12.12. REFERENCE

1. Networking Fundamentals - Crystal Panek - ISBN-13:
9781119650744 — 2019

A Dbeginner-friendly introduction to networking concepts
including OSI model, network types, wired/wireless networks,
protocols, and basic internet concepts.

2. Networking Fundamentals - Gordon Davies - ISBN-13:
9781838643508 — 2019

Comprehensive guide to foundational networking topics such as
infrastructure, protocols (TCP/IP), addressing, networking
models, and exam preparation.

Networking for Beginners: An Easy Guide to Learning Computer
Network Basics — Russell Scott — ISBN-13: 9781704314105 —
2019

Introductory book covering network basics, topologies, hardware,
IP addressing, routing protocols, wireless networking, and
internet essentials.

3. Fundamentals of Communications and Networking, 3rd Edition —
Michael G. Solomon & David Kim — ISBN-13: 9781284200126 —
2021
Covers evolution of communications, digital networking, internet
connectivity, and essential networking concepts for beginners and
intermediate learners.
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4. Basics of Computer Networking — Thomas Robertazzi — ISBN-13:
9781461421030 - 2012 NOTES

Concise introduction to wired/wireless networks, media,
LANs/WANs, and network security concepts in an accessible
non-mathematical style.

12.13. EXERCISE

Part 1

A. Multiple choice question

1. What was the name of the first packet-switching network funded
by the US Department of Defense?

(a) NSFNET (b) ARPANET
(c) Ethernet (d) ALOHAnet
2. Which network type typically covers a single building or a small
campus?
(a) WAN (b) MAN
(c) LAN (d) PAN

3. Which protocol is responsible for breaking data into packets and
ensuring they are reassembled correctly at the destination?

(@) IP (b) HTTP
(c) TCP (d) DNS
4. Which transmission medium uses pulses of light to transmit data?
(a) Coaxial Cable (b) Twisted Pair
(c) Fiber Optic (d) Radio Waves
5. In the context of the Internet, what does DNS stand for?
(a) Domain Name System (b) Digital Network Service
(c) Data Network Source (d) Dynamic Naming Server

Answers with Explanations:

1. (b) ARPANET — ARPANET was the first packet-switching network,
funded by the US Department of Defense, and served as the
foundation for the modern Internet.

2.  (c) LAN - A Local Area Network (LAN) typically covers a single
building or a small campus, allowing devices within that area to
communicate efficiently.

3. (c) TCP - The Transmission Control Protocol (TCP) is responsible
for breaking data into packets, transmitting them, and ensuring
they are correctly reassembled at the destination.

4. (c) Fiber Optic — Fiber optic cables use pulses of light to transmit
data at very high speeds over long distances, with minimal signal
loss.

S. (a) Domain Name System - DNS stands for Domain Name
System, which translates human-readable domain names (like
www.example.com) into IP addresses used by computers to locate
resources on the Internet.
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B. Small answer type question
1.

Define "Packet Switching" and explain why it was preferred
over "Circuit Switching" for the early Internet.

What is the main function of an Internet Service Provider
(ISP)?

Briefly describe the "Last Mile" problem in internet
connectivity.

What role did the release of the Mosaic browser play in the
history of the Internet?

Explain the difference between a static IP address and a
dynamic IP address.

Part 2

C. Long answer type question (200 words)
1.

Compare and contrast a Metropolitan Area Network (MAN)
with a Wide Area Network (WAN). Give an example of each.
Explain the function of a Router. How does it differ from a
Switch in terms of the '"layers" they operate on and the
addresses they use (IP vs. MAC)?

Describe the limitations of Dial-up internet compared to
modern Broadband connections like Cable and DSL.

What is the "Internet of Things" (IoT)? Provide three examples
of how IoT is used in daily life.

Explain the concept of Web 2.0. How did it change the way
users interact with the internet compared to the early web?

Part 3

D. Long answer type question (300 words)
1.

"The Internet is a network of networks." Justify this
statement by explaining the hierarchy of networks, including
the roles of LANs, ISPs, and the Backbone infrastructure.

Detail the step-by-step process of what happens when a user
types a URL (like www.google.com) into a browser. Include
the roles of DNS, TCP/IP, and the Client-Server exchange in
your answer.

Discuss the evolution of the Internet from the 1960s to the
present day. Highlight at least four distinct eras (Origins,
Expansion, Mobile/Social, and Future Trends) and their
impact on society.

Evaluate the different types of transmission media used in
computer networks (Twisted Pair, Coaxial, Fiber Optic, and
Wireless). Discuss the advantages and disadvantages of each
regarding speed, cost, and reliability.

Analyze the security implications of using a Hub versus a
Switch in a Local Area Network. Why is hardware selection
critical for network security?
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WEB BROWSING & EMAIL
COMMUNICATION

UNIT STRUCTURE

13.1 Introduction
13.2 Objective
13.3 Web Browsers: Chrome, Edge, Firefox, UC Browser.

13.4 Search Engines: Google, Bing (Techniques for
searching).

13.5 Blogs: Viewing, Creating, and Managing Content
13.6 Email Management: A Comprehensive Guide
13.7 Summary

13.8 Glossary

13.9 Answer to check your progress

13.10 Suggested readings - OER

13.11 Reference

13.12 Exercise

13.1. INTRODUCTION

The Internet has evolved from a simple network of computers into a
global infrastructure that underpins modern society, commerce, and
communication. In this unit, we explore the fundamental tools that
allow users to navigate, retrieve information, and interact within this
digital ecosystem. At the core of this experience are Web Browsers, the
software gateways such as Chrome, Edge, and Firefox that interpret
code into the visual websites we visit daily. However, accessing the
web is only the first step; effectively finding information requires the
mastery of Search Engines like Google and Bing. We will examine how
to move beyond basic queries to utilize advanced operators and Al-
integrated tools for precise research.

Furthermore, this unit delves into the "read-write" nature of the web
through Blogs. We will look at how blogs democratized publishing,
allowing anyone with an internet connection to create content, build
an audience, and manage information using platforms like WordPress.
Finally, we address the most enduring form of digital professional
communication: Email. You will learn the technical and etiquette
standards of email management, including the critical distinctions

between CC and BCC, organizational strategies, and security protocols
AUTOMATION AND INTERNET
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for handling attachments. By understanding these four pillars—

NOTES browsing, searching, blogging, and emailing—learners will gain the

digital literacy required to function efficiently and securely in the
21st-century information age.

13.2. OBJECTIVE

After completing this unit, you will be able to:
1.

Differentiate between major web browsers (Chrome, Edge, Firefox,
UC Browser) based on their rendering engines, privacy features,
and resource usage.

Apply advanced search techniques and Boolean operators (such
as site:, filetype:, and quotes) to retrieve precise information from
search engines like Google and Bing.

Explain the lifecycle of a blog, including the processes of viewing
via RSS, creating content on CMS platforms, and managing
audience engagement.

Demonstrate professional email etiquette and management skills,
specifically the correct usage of CC/BCC protocols and folder
organization.

Identify security risks associated with email attachments and
implement best practices for safe downloading and file
management.

13.3. WEB BROWSERS: CHROME, EDGE, FIREFOX, UC

BROWSER

13.3.1. Google Chrome
The Market Leader

Launched in 2008, Chrome is currently the most widely used web
browser in the world. It runs on the Blink rendering engine (part of
the Chromium project).

13.3.1.1. Key Features

Google Ecosystem Integration: Seamlessly syncs history,
bookmarks, passwords, and open tabs across devices (Android,
iOS, Windows, Mac) using a Google Account.

Chrome Web Store: Hosts the largest library of browser
extensions and themes in the world.

Omnibox: The address bar doubles as a search engine and
calculator, offering instant answers.

Task Manager: A built-in tool to see which tabs are using the
most memory and CPU.

13.3.1.2 Pros

Speed and Stability: Chrome is exceptionally fast at loading
modern, script-heavy websites.
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® Compatibility: Because it is the dominant browser, web developers
optimize their sites for Chrome first; broken pages are rare. NOTES

® Simplicity: A minimalist design that focuses on the content rather
than the browser frame.

13.3.1.3. Cons

® Resource Heavy: Chrome is notorious for consuming significant
amounts of RAM (Random Access Memory), which can slow down
older computers.

® Privacy Concerns: As a Google product, it collects significant data
on browsing habits to fuel Google’s advertising ecosystem.

Best For: Users deeply integrated into the Google ecosystem (Gmail,
Drive, Android) who prioritize speed and compatibility over strict
privacy.

13.3.2. Microsoft Edge

The Productivity Powerhouse

Originally built on Microsoft's own engine, the modern version of Edge
(launched in 2020) was rebuilt using Chromium (the same code base
as Chrome). This allows it to use Chrome extensions while offering
unique Microsoft features.

13.3.2.1. Key Features

® Copilot Integration: Features a built-in Al sidebar (powered by
GPT-4) for searching, summarizing web pages, and generating
content.

® Vertical Tabs: Allows you to move the tab bar to the left side of the
screen, making it easier to read titles when many tabs are open.

® Sleeping Tabs: Automatically puts inactive tabs to "sleep" to save
system resources.

® Immersive Reader: strips away ads and clutter for a clean reading
experience.
13.3.2.2. Pros

® Performance: Generally faster and lighter on RAM than Google
Chrome on Windows devices.

® Enterprise Security: Offers "Microsoft Defender SmartScreen" to
protect against phishing and malware.

® Chrome Extension Support: Can install extensions from both the
Microsoft Store and the Chrome Web Store.

13.3.2.3. Cons

® Aggressive Marketing: Microsoft often pushes users to use Edge
via Windows updates and makes it difficult to change default
browser settings.

® Clutter: The default "New Tab" page is often cluttered with news
feeds and ads (though this can be turned off).
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Best For : Windows users, corporate environments, and those who
NOTES want the compatibility of Chrome with better battery life and memory
management.

13.3.3. Mozilla Firefox

The Privacy Advocate

Firefox is developed by the Mozilla Foundation, a non-profit
organization. Unlike Chrome and Edge, it runs on the Gecko
(Quantum) rendering engine. It is the only major browser completely
independent of the Chromium ecosystem.

13.3.3.1. Key Features

® Enhanced Tracking Protection: Automatically blocks third-party
tracking cookies, cryptominers, and fingerprinters by default.

® Container Tabs: Lets you separate your browsing habits (e.g., log
into Facebook in a "Social" container so it cannot track your
activity in a "Banking" container).

® Customization: Offers deep interface customization, allowing you
to move almost every button and toolbar element.
13.3.3.2 Pros

® Privacy First: Mozilla does not sell user data. Their business
model is not based on advertising profiling.

® Open Source: The code is transparent and audited by a global
community.

® Text Rendering: Many users find font rendering on Firefox to be
sharper and easier to read than on Chromium browsers.
13.3.3.3 Cons

® Compatibility: Occasional issues with websites that are optimized
exclusively for Chrome.

® Speed: While fast, it can sometimes lag slightly behind
Chrome/Edge in executing very complex JavaScript web
applications.

Best For : Privacy-conscious users, open-source enthusiasts, and
those who want to support an independent internet ecosystem.
13.3.4. UC Browser

The Mobile Data Saver

Developed by UCWeb (a subsidiary of Alibaba Group), UC Browser is
primarily a mobile browser that gained massive popularity in Asia
(China, India, Indonesia) due to its efficiency on slower networks.

13.3.4.1. Key Features

® Data Compression: It uses cloud acceleration to compress web
pages before sending them to your phone, saving significant
mobile data.
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® Smart Download Manager: Capable of pausing and resuming
downloads, and downloading multiple files simultaneously with NOTES

high stability.
® Ad Block: Aggressive built-in ad-blocking features.

® Cricket/News Feeds: heavily integrates localized content, news,
and viral videos into the browser homepage.

13.3.4.2. Pros

® Speed on Slow Networks: Excellent performance on 2G/3G
networks or unstable Wi-Fi.

® Small Footprint: The "Mini" version of the app takes up very little
storage space.

13.3.4.3. Cons

® Security & Privacy Controversies: UC Browser has faced
significant scrutiny regarding data privacy. It was found to be
sending personally identifiable information to servers in China
without adequate encryption.

® Bans: Due to these security concerns, it was banned by the
Government of India in 2020.

® Bloatware: The interface is often crowded with push notifications,
ads, and promoted content that can be intrusive.

Best For : Users on limited data plans or older hardware in regions

where the app is supported, though caution is advised regarding

personal data security.

The Power of Digital Communication and Information Access

Web Email
Browsing Seamless Communication
Exploring online Digitat Exchanging
content and Interoction messoges ond
knowledge documents

Fig 13.1 : Power of Digital Communication and Information Access

13.4. SEARCH ENGINES: GOOGLE, BING (TECHNIQUES
FOR SEARCHING).

While most users simply type a few words and hit "Enter," search
engines are sophisticated tools capable of complex data retrieval.
Mastering their specific operators and Al features can reduce research
time from hours to minutes.

13.4.1. Google Search
The Semantic Giant

Google’s core strength lies in its Semantic Search capabilities
(understanding the intent behind words) and its massive index of

academic and niche content.
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results.

13.4.1.1. Essential Search Operators

Google supports "Boolean operators" that act as filters for your

Operator

Function

Example

nn

Exact Match: Forces
Google to find the exact
phrase in that specific
order.

"to be or not to be"

site:

Domain Restriction:
Limits results to a
specific website or
domain type (like .edu or

.gov).

climate change
site:nasa.gov

Exclusion: Removes
results containing a
specific word. (Note: Put
the minus sign
immediately before the
word with no space).

jaguar speed -car (Finds
the animal, not the
vehicle)

filetype:

File Specific: Finds
specific document
formats like PDFs, Excel
sheets, or PowerPoints.

marketing plan filetype:pdf

before:
after:

/

Date Filtering: Finds
content published before
or after a specific year
(YYYY) or date (YYYY-
MM-DD).

Al regulation after:2023

intitle:

Title Search: Ensures
your keyword appears in
the headline of the page,
not just buried in the
text.

intitle:"comprehensive
guide"

words.

AUTOMATION AND INTERNET

» Example:"the * of the iceberg"

Table 13.1: Essential Search Operators and its Function

13.4.1.2. Advanced Google Techniques

® The Wildcard (*): Use an asterisk as a placeholder for unknown

» Technique:Great for finding song lyrics or quotes you half-
remember.

® Google Scholar (The Academic Filter): Instead of google.com, use
scholar.google.com to search only peer-reviewed papers, patents,
and case law.
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» Pro Tip: Use the "Cite" button (quotation mark icon) under any
result to instantly get the citation in APA, MLA, or Chicago NOTES
format.

® Image Reverse Search: Go to Google Images and click the camera
icon. You can upload a photo to find where it originally came
from, higher resolution versions, or identify objects within the
photo (plants, landmarks).

13.4.1.3. The "Tools" Menu

On the search results page, click the "Tools" button (usually below the
search bar on the right). This unlocks hidden filters:

® Any Time: Change this to "Past year" or "Past 24 hours" for up-to-
date news.

® Verbatim: Forces Google to stop "autocorrecting" your spelling or
using synonyms. It searches exactly what you typed.

13.4.2. Microsoft Bing
The Al & Visual Innovator

While Google dominates standard web search, Bing (powered by
Microsoft) has aggressively integrated Generative Al and superior
Visual Search capabilities.

13.4.2.1. Bing Copilot (AI-Powered Search)

Bing integrates GPT-4 (the same technology behind ChatGPT) directly
into the search engine. This allows you to "chat" with the web rather
than just searching it.

Techniques for Copilot:

® The "Compare" Command: Instead of opening ten tabs to compare
products, ask Bing to do it.

» Prompt : "Create a table comparing the iPhone 15 and
Samsung S24 based on battery life, camera specs, and price."

® The Summarizer: You can ask Bing to summarize long articles or
PDFs open in the Edge browser.

» Prompt: "Summarize the key takeaways from this page in 5
bullet points."”

® Image Generation: Bing can create images from text descriptions
directly in the chat.

» Prompt: "Generate an image of a futuristic cyberpunk city with
neon lights."

13.4.2.2. Visual Search Superiority

Bing is widely considered to have a better video and image search
interface than Google.

® Video Preview : Hovering over video thumbnails in Bing plays a
short preview with sound (optional), saving you from clicking
through to YouTube.
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® Object Detection : In Bing Images, you can click the "Visual
NOTES Search" button on a specific part of an image (e.g., a lamp in a
photo of a living room) to find that specific item for sale.

13.5. BLOGS : VIEWING, CREATING, AND MANAGING
CONTENT

A blog (short for "weblog") is one of the foundational pillars of the
modern internet. Originally simple online journals, they have evolved
into powerful platforms for education, marketing, news, and personal
expression. This guide covers the full lifecycle of a blog: how to
consume them effectively, how to build one from scratch, and how to
manage it for long-term growth.

13.5.1. Viewing & Consuming Blogs

Before creating content, it is crucial to understand how to effectively
find and organize the blogs you read. In an age of information
overload, "viewing" is about curation.

13.5.1.1. Finding High-Quality Blogs

Searching for generic terms like "tech blog" or "food blog" on Google
often leads to content farms or SEO-spam rather than quality writing.
Use these techniques to find hidden gems:

® Blogrolls: When you find a writer you respect, look for a "Blogroll"
or "Links" section on their site. Good writers tend to read (and
recommend) other good writers.

® Aggregators: Platforms like Medium and Substack curate content
based on your interests. The "Staff Picks" or "Featured" sections
on these platforms are excellent starting points for high-quality
writing.

® Social Proof: Look for discussions on Reddit (e.g., r/blogging,
r/writing) or Hacker News. Blogs recommended by communities
are often more authentic than those found via algorithms.

13.5.1.2. Managing Subscriptions (The RSS Standard)

Visiting 20 different websites every day to check for new posts is

inefficient. The professional standard for viewing blogs is RSS (Really

Simple Syndication).

® What is RSS? It is a web feed that allows users to access updates
to online content in a standardized, computer-readable format.

® How to use it: You need an "RSS Reader."

» Feedly : The most popular modern reader. It organizes blogs
into categories (Tech, Design, Politics) and presents them in a
clean, magazine-style format.

» Inoreader : A powerful alternative for power users who want to
filter specific keywords or automate tasks.

» Pocket / Instapaper : These are "Read It Later" services. If you
view a blog post but don't have time to read it, save it here.
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They strip away ads and formatting for a clean, distraction-
free reading experience. NOTES

13.5.1.3. Critical Reading & Engagement
Viewing a blog is a two-way street.

® Comment Section : In the blogging world, the comments often
contain value equal to the post itself. Engaging here can help you
network with the author and other readers.

® Source Verification : Always check if the blog cites its sources.
High-quality blogs will link out to primary data, studies, or other
reputable articles rather than making baseless claims.

13.5.2. Creating a Blog

Creating a blog is easier than ever, but making the right technical
choices at the start is critical for future success.

13.5.2.1. Choosing Your Platform

There are two main paths: CMS (Content Management System) vs.
SaaS (Software as a Service).

13.5.2.2. Niche Selection & Branding

® The "Inch Wide, Mile Deep" Rule: Don't start a generic "Lifestyle
Blog." It is too competitive. Instead of "Travel," choose "Budget
Travel for Solo Female Backpackers in Asia." Specificity builds
authority.

® Domain Name: Choose a name that is easy to spell, memorable,
and preferably a .com. Avoid hyphens or numbers (e.g., avoid best-
tech-blog-2024.com).

13.5.2.3. The Setup (WordPress Example)

If you choose the professional route (WordPress.org), the process
generally looks like this:

1. Buy a Domain & Hosting: Purchase your domain (e.g.,
yoursite.com) and hosting (server space) from providers like
Bluehost, SiteGround, or Hostinger.

2. Install WordPress: Most hosts offer a "1-Click Install" in their
dashboard.

3. Select a Theme: Choose a lightweight, fast theme like Astra or
GeneratePress. Avoid heavy themes with too many animations—
they slow down your site and hurt Google rankings.

4. Essential Plugins:

® Yoast SEO or RankMath: Guides you on how to optimize posts
for search engines.

® Akismet: Automatically blocks spam comments.

® UpdraftPlus: For automatic backups (crucial if your site
breaks).
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13.5.3. Managing Content & Growth

Once the blog is live, the real work begins. Management is about
consistency, quality, and distribution.

13.5.3.1. The Content Calendar
Inconsistency is the #1 reason blogs fail. You need a schedule.

® Frequency : It is better to post once a week every week than to
post five times in one week and then disappear for a month.
Consistency builds reader trust.

® Content Mix:

» Evergreen Content: Guides and "How-To" articles that remain
relevant for years (e.g., "How to bake sourdough bread"). These
drive long-term traffic.

» Trending Content: Commentary on current news or viral
topics. These get short bursts of traffic but fade quickly.

13.5.3.2. Writing for the Web

Writing a blog post is different from writing an academic essay or a
book.

® Scannability: Users scan; they don't read word-for-word. Use short
paragraphs (2-3 sentences max).

® Headings: Use H2 and H3 headers to break up text logicallly.

® Visuals: Include an image, chart, or screenshot every 300 words to
rest the reader's eye.

® The Hook: The first sentence must be compelling. If you bore the
reader in the intro, they will click the "Back" button immediately.

13.5.3.3. SEO (Search Engine Optimization)

To get viewers without paying for ads, you need Google to understand

your content.

® Keywords: Identify what people are searching for (e.g., "best vegan
recipes") and include those phrases naturally in your title,
headers, and first paragraph.

® Internal Linking: Link to your own previous posts within new
articles. This keeps readers on your site longer and helps Google
crawl your site.

® Alt Text : Always add descriptions to your images. This helps
visually impaired readers and allows Google to "see" what your
images are about.

13.5.3.4. Promotion & Distribution

Hitting "Publish" is only 50% of the job. You must distribute the
content.

® Repurposing : Turn your blog post into a Twitter/X thread, a
LinkedIn article, or an Instagram carousel.
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® Email List : This is your most valuable asset. Social media
algorithms change, but you own your email list. encourage readers NOTES
to sign up for a newsletter so you can alert them to new posts.

® Guest Posting : Write articles for other blogs in your niche to get
exposure and backlinks to your site.

13.5.3.5. Analytics & Maintenance

You cannot manage what you do not measure.

® Google Analytics : Install this to track:

» Traffic Sources: Where are readers coming from? (Google
Search, Facebook, Direct?)

» Bounce Rate: Are people leaving immediately after one page?
(If so, your intro might be weak or the page loads too slowly).

» Top Pages: What content is most popular? Make more of that.

® Regular Audits : Once a quarter, check your old posts. Update
outdated statistics, fix broken links, and refresh the content to
keep it relevant.

¥l check Your Progress 13.1

—

Multiple Choice Question Which search operator would you use
to find a PDF document about "Climate Change" specifically on a
government website (ending in .gov)? A) Climate Change file:pdf
web:gov B) Climate Change filetype:pdf site:.gov C) Climate
Change type:pdf domain:gov D) Climate Change pdf government

2. True/False Microsoft Edge and Google Chrome both run on the
same underlying rendering engine known as Blink (Chromium).

3. Short Question (I) Explain the primary function of "BCC" in an
email and describe a scenario where it is mandatory to use it.

4. Short Question (II) What is the "Inch Wide, Mile Deep" rule in the
context of creating a blog?

13.6 EMAIL MANAGEMENT: A COMPREHENSIVE GUIDE

Email (Electronic Mail) remains the backbone of professional
and personal communication in the digital age. While it seems
simple on the surface, mastering email management ensures
efficiency, security, and professionalism. This guide covers the
entire lifecycle of email usage, from creating an identity to
managing complex attachments.

13.6.1. Getting Started - Creation & Navigation
13.6.1.1. Creating an Email ID

Your email address (ID) is your digital passport. It is required for
almost every online service, from banking to social media.

A. Choosing a Provider
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® Gmail (Google): The most popular choice. Offers 15GB of free
NOTES storage (shared with Google Drive) and excellent spam
filtering. Best for general use and Android users.

® Outlook (Microsoft): Ideal for corporate environments and
integrates seamlessly with Microsoft Office (Word, Excel).

® Yahoo Mail: A veteran service, still popular for personal use,
though generally less feature-rich than Gmail or Outlook.

® ProtonMail: Best for privacy enthusiasts. It offers end-to-end
encryption, meaning even the company cannot read your
emails.

B. Selecting a Username

® Professional: Use a combination of your first and last name
(e.g., john.doe@gmail.com). Avoid nicknames or numbers
that look unprofessional (e.g., coolguy123).

® Security: When setting up your account, you will be asked to
create a password.

» Do: Use a mix of uppercase, lowercase, numbers, and
symbols (e.g., Tr@vel2024!).
» Don't: Use birthdays, pet names, or "password123".

» Crucial Step: Enable Two-Factor Authentication (2FA).
This requires a code sent to your phone when logging in
from a new device, preventing hackers from accessing
your account even if they steal your password.

13.6.1.2. Reading Emails Effectively

Modern inboxes can get cluttered quickly. Effective reading is about
processing, not just viewing.

® The Inbox Interface:
» Sender: Who sent the email.
» Subject: A brief summary of the content. Always read this first
to prioritize urgency.
» Snippet: The first few lines of the email body, visible before
opening.

® Mark as Read/Unread: If you open an email but cannot reply
immediately, mark it as "Unread." This keeps it bolded in your
inbox as a reminder to handle it later.

® Thread View: Modern email services group replies together in a
"conversation view" or "thread." This allows you to read the entire
back-and-forth history of a discussion in one window, rather
than hunting for individual messages.

13.6.1.3. Saving & Organizing (Folders vs. Archive)

A chaotic inbox leads to missed opportunities.
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® Archiving : The "Archive" button does not delete emails. It moves
them out of your inbox into a massive storage vault (often called NOTES
"All Mail"). Use this for emails you are done with but might need to
search for later.

® Deleting : The "Trash" or "Bin" permanently removes emails
(usually after 30 days). Use this for spam or newsletters you will
never read again.

® Labels/Folders : Think of these as digital filing cabinets.

» Example Structure : Create labels for "Work," "Finance,"
"Travel," and "Personal."

» Automation: You can set up "Filters" (or Rules) to automatically
sort incoming mail. For example, tell Gmail: "If an email comes
from 'Bank of America', automatically apply the 'Finance'
label."

13.6.1.4. Printing Emails
While we strive for a paperless world, sometimes hard copies are
necessary for legal records or meetings.
® How to Print :
» Do NOT use the browser's "File > Print" option. This often

prints the sidebars, ads, and navigation buttons, making the
email look messy.

» DO look for the Printer Icon within the email interface itself
(usually near the reply button or in the top-right corner of the
message). This generates a clean, text-only version of the email
specially formatted for paper.

13.6.2. The Art of Sending — CC vs. BCC
13.6.2.1. Deep Dive: CC (Carbon Copy)

® Origin: The term comes from the era of typewriters, where a sheet
of carbon paper was placed between two sheets of paper to create
an instant copy.

® Etiquette:

» If you are CC'd, you are generally not expected to reply. You
are being informed.

» "Reply All": Be careful! If you hit "Reply All" to an email where
10 people are CC'd, all 10 will get your message. Only use this
if your response is relevant to everyone.

13.6.2.2. Deep Dive: BCC (Blind Carbon Copy)
® The Safety Mechanism: BCC is a privacy tool.
® Scenario A : The Mass Email (Best Practice)

» If you are sending an invitation to 50 people who don't know
each other, NEVER put them in the "To" or "CC" field. If you
do, you are sharing everyone's private email address with
everyone else (a privacy violation).
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» Correct Method: Put your own email in the "To" field, and put
NOTES all 50 recipients in the "BCC" field. They will get the message,
but they will only see their own name.

® Scenario B : The "Quiet Alert"

» You might BCC your supervisor on a difficult email to a client.
The client sees the email came from you, but doesn't know
your boss is secretly watching the exchange.

13.6.3. Managing Attachments

Attachments are files (documents, images, videos) sent along with an
email. Handling them correctly is vital for computer security and
collaboration.

13.6.3.1. Viewing Attachments

® Preview Mode: Modern email services (Gmail/Outlook) allow you to
click an attachment to "Preview" it directly in the browser without
downloading it.

® Why Preview? It is safer and faster. You can read a Word
document or view a PDF instantly to see if it’s relevant before
cluttering your hard drive.

13.6.3.2. Running & Editing

® Cloud Editing : In Gmail, if you receive a Google Doc or Excel
sheet, you can click the "Edit in Drive" icon. This opens the file in
a new tab where you can edit it live—no downloading required.

® Local Editing : If you need to make heavy edits to a file (like a
complex Photoshop file or CAD drawing), you must download it
first, open it in the software on your computer, edit it, save it, and
then re-attach it to a reply.

13.6.3.3. Saving Attachments

® Download: Clicking the "Download" (arrow) icon saves the file to
your computer’s "Downloads" folder.

® Save to Cloud (Best Practice): Most providers offer a "Save to
Drive" (Google) or "Save to OneDrive" (Outlook) button.

» Benefit: This saves the file directly to your cloud storage. It’s
accessible from any device (phone, laptop) and doesn't use up
space on your local computer.

13.6.3.4. Security Warning: The "Run" Danger

® The Golden Rule:NEVER download or "Run" an attachment from a
sender you do not know or were not expecting.

® Executable Files (.exe, .bat, .scr): These are programs. Email
providers usually block these, but hackers try to sneak them
through. If you run one, it can install a virus or ransomware that
locks your computer.
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® Phishing in Attachments: Sometimes a hacker will send a PDF
that looks like an "Invoice." When you click a link inside the PDF, NOTES
it takes you to a fake login page to steal your password.

® Verification: If you receive a weird attachment from a friend (e.g.,
"Check out this photo!"), text them first to ask, "Did you send me
an email?" Their account might have been hacked.

bl
@ﬂ Activity 13.1: Effective Web Browsing and Professional Email
Communication
Objective:
To develop students’ skills in efficient web browsing, online
information search, and professional email communication practices.
Activity Description :

Students will explore different web browsers and learn how to search
for reliable information using search engines effectively. They will also
create and manage email accounts, compose professional emails,
attach documents, and practice proper email etiquette. The activity
focuses on digital literacy, safe internet usage, and professional
communication skills required in academic and workplace
environments.

Task to be Performed :

1. Open a web browser (Chrome/Edge/Firefox) and explore its basic
features (tabs, bookmarks, history, downloads).

2. Perform advanced search techniques using keywords, filters, and
search operators to find specific information.

3. Evaluate the credibility of at least two websites based on source,
author, and date.

4. Create or log in to an email account (e.g., Gmail/Outlook).

5. Compose a professional email including subject line, formal
greeting, body text, attachment, and signature.

6. Organize emails using folders/labels and demonstrate sending,
replying, forwarding, and CC/BCC options.

7. Prepare a short report summarizing browsing techniques and
email etiquette rules.

Expected Learning Outcome :

® Students will be able to browse the internet efficiently and use
advanced search techniques.

® Students will understand how to evaluate the credibility and
reliability of online information.

® Students will develop professional email writing and
communication skills.

® Students will gain awareness of safe internet practices and
responsible digital communication.
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13.7. SUMMARY
NOTES

This unit provided a comprehensive overview of the essential tools
required for digital literacy. We began by examining Web Browsers,
highlighting that while Chrome dominates the market with its speed
and ecosystem, alternatives like Firefox offer superior privacy, Edge
provides productivity integration, and UC Browser serves niche
mobile needs. We then moved to Search Engines, where the
distinction was made between Google’s semantic search accuracy
and Bing’s Al-driven innovation. Learners mastered boolean
operators and filters to transform basic queries into powerful
research missions.

The unit also covered Blogs, transitioning from consumption via RSS
feeds to the creation of content. We emphasized that successful
blogging relies on specific niche selection, consistent scheduling, and
understanding SEO principles. Finally, we explored Email
Management, the cornerstone of professional communication. We
established that an organized inbox relies on folders and archiving,
while professional etiquette depends on the correct use of CC/BCC
fields. Furthermore, security awareness regarding attachments and
2-Factor Authentication was highlighted as critical for protecting
one’s digital identity. Collectively, these topics equip the learner with
the skills to navigate, create, and communicate effectively on the
modern web.

13.8. GLOSSARY

1. Web Browser

A software application used to access and display websites on the
Internet. Examples include Google Chrome, Microsoft Edge,
Mozilla Firefox, and UC Browser.

2. Rendering Engine

The core component of a web browser that interprets HTML, CSS,
and JavaScript to display web pages visually. Examples include
Blink (Chromium) and Gecko (Firefox).

3. Search Engine

An online tool (such as Google or Bing) that indexes and retrieves
web pages based on user queries using keywords and algorithms.

4. Boolean Operators

Special commands used in search engines to filter results and
improve accuracy. Examples include quotation marks (" "), site:,
filetype:, and the minus (-) operator.

5. RSS (Really Simple Syndication)

A web feed technology that allows users to subscribe to blog
updates and view new content in one centralized reader without
visiting each site individually.
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6. Content Management System (CMS)
A software platform (such as WordPress) that enables users to NOTES
create, edit, manage, and publish digital content without needing
advanced programming skills.

7. SEO (Search Engine Optimization)

The process of optimizing website content using keywords, links,
and structure to improve visibility and ranking in search engine
results.

8. CC (Carbon Copy)
An email field used to send a copy of a message to secondary
recipients for informational purposes. All recipients can see who
is CCd.

9. BCC (Blind Carbon Copy)
An email field used to send a copy of a message to hidden
recipients. Other recipients cannot see who is included in the
BCC list, ensuring privacy.

10. Two-Factor Authentication (2FA)

A security feature that requires two forms of verification (such as
a password and a mobile code) to access an email account,
enhancing protection against unauthorized access.

13.9. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 13.1
1. (B) Climate Change filetype:pdf site:.gov

Explanation : The filetype: operator restricts results to specific
formats (like PDF), and site: restricts results to specific domains
(like .gov). Option A and C use incorrect syntax.

2. True

Explanation : While they are owned by different companies, both
modern Edge and Chrome are built on the open-source Chromium
project and use the Blink engine, which is why they share similar
performance characteristics and extension compatibility.

3. BCC (Blind Carbon Copy) hides the list of recipients from one
another.

Scenario : It is mandatory when sending a mass email to a large
group of people who do not know each other (e.g., a newsletter or
event invitation). Using BCC prevents strangers from seeing each
other's private email addresses, protecting their privacy.

4. Answer : The "Inch Wide, Mile Deep" rule suggests that new
bloggers should choose a highly specific niche rather than a broad
topic. Instead of a generic "Travel Blog," one should focus on a
specific sub-topic like "Budget Travel for Students." This
specificity helps build authority and attracts a loyal, targeted
audience in a competitive market.
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13.10. SUGGESTED READINGS - OER

NOTES
Sr. No. Title URL
Open http:/ /books.aisectonline.com
Educational | /User/UnitUrls?unitld=3775
Resource

13.11. REFERENCE

1.

Communicating with Email and the Internet — P. K. McBride -
ISBN: 9780750681896 — 2006

Covers internet fundamentals, web browsing, email usage,
navigation, and practical communication techniques.

Sams Teach Yourself Internet and Web Basics All in One — John
R. Levine & Margaret Levine Young — ISBN: 0672325330 -
(Approx. 2000s)

Beginner to intermediate guide on internet basics, web browsing,
email setup/usage, and online communication tools.

The Internet: The Missing Manual — J.D. Biersdorfer & David
Pogue — ISBN: 059652742X - 2006

A practical, user friendly guide to getting online, using web
browsers, email programs, and efficient communication online.

Internet: A User’s Guide — K.L. James — ISBN: 9788120340299 —
(2nd Edition)

Comprehensive introduction to the internet, including browsing
techniques, email communication, internet services, and
security.

Internet Simplified — Paul McFedries — ISBN 13: 9780470404461
- 2009

Beginner’s guide explaining internet basics, web browsing, email
communication features, safety, and practical tasks.

13.12. EXERCISE

AUTOMATION AND INTERNET

Part 1

Multiple choice question

Which of the following browsers is developed by a non-profit
organization and uses the Gecko rendering engine?

(a) Google Chrome (b) Microsoft Edge
(c) Mozilla Firefox (d) Opera

In Google Search, which symbol is used as a "wildcard" to
represent an unknown word in a phrase?
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(a) # (b) *
(©) & d @ NOTES
3. Which feature in Microsoft Edge allows you to organize tabs
vertically on the side of the screen?
(a) Sleeping Tabs (b) Collections
(c) Vertical Tabs (d) Immersive Reader
4. What is the standard technology used to subscribe to and view
updates from multiple blogs in one place?
(a) HTML (b) HTTP
(c) RSS (d) FTP
S. When organizing an email inbox, what is the function of

"Archiving" a message?
(a) It permanently deletes the message.
(b) It sends the message to the Spam folder.

(c) It moves the message out of the Inbox to storage without
deleting it.

(d) It forwards the message to another account.

Answers with Explanations :

1. (c) Mozilla Firefox — Mozilla Firefox is developed by the non-profit
Mozilla Foundation and uses the Gecko rendering engine to
display web pages.

2. (b) * — The asterisk (*) is used as a wildcard symbol in Google
Search to represent an unknown or variable word within a
phrase.

3. (c) Vertical Tabs — The Vertical Tabs feature in Microsoft Edge

allows users to display and organize tabs vertically along the
side of the browser window.

4. (c) RSS - RSS (Really Simple Syndication) is the standard
technology used to subscribe to and receive updates from
multiple blogs or websites in one centralized feed reader.

S. (c) It moves the message out of the Inbox to storage without
deleting it. — Archiving removes the email from the Inbox and
stores it safely for future reference without permanently deleting
it.

B. Small answer type question

1.  Briefly compare Google Chrome and Mozilla Firefox in terms
of privacy and data collection.

2. What are "Boolean Operators" in the context of search
engines? Give two examples.

3. Describe the function of a "Content Management System"
(CMS) when creating a blog.
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4.

Explain the security risks associated with opening email
attachments from unknown senders.

What is the difference between "replying" to an email and
"replying all"?

Part 2

C. Long answer type question (200 words)
1.

Analyze the advantages and disadvantages of using UC
Browser, specifically focusing on its mobile performance
versus its security reputation.

Discuss how Generative Al features in Bing (Copilot) have
changed the way users search for information compared to
traditional keyword searching.

Explain the importance of "Consistency" and "SEO" (Search
Engine Optimization) in managing a successful blog.

Describe the step-by-step process of creating a professional
email identity, including choosing a provider, username
selection, and security setup.

Elaborate on the "Cloud vs. Local" methods of editing email
attachments and why cloud editing is generally preferred for
collaboration.

Part 3

D. Long answer type question (300 words)
1.

Write a detailed comparative analysis of the four major web
browsers (Chrome, Edge, Firefox, UC Browser), discussing
their engines, target audiences, and key features.

You are conducting research for a college thesis. Describe a
comprehensive search strategy using Google and Bing,
detailing specific operators and tools you would use to find
academic papers, statistics, and credible news sources.

"Blogging is dead in the age of social media." Discuss this
statement. Argue for the continued relevance of blogs,
highlighting their role in ownership, detailed content, and
monetization compared to social platforms.

Explain the concept of Email Etiquette. Detail the specific
rules regarding the Subject Line, CC/BCC usage, tone, and
the management of attachments in a corporate environment.

Create a guide for a beginner on how to start a blog using
WordPress. Cover the technical setup (Hosting/Domain),
theme selection, and the installation of essential plugins.
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MODERN GADGETS,
APPS & SECURITY

UNIT STRUCTURE

14.1 Introduction
14.2 Objective

14.3 Electronic Gadgets in the Office: Tablets and
Smartphones.

14.4 Mobile Phone vs. Tablet in 2026

14.5 The Executive’s Command Center: Optimizing the
Essential Four

14.6 The Digital Fortress: Internet Security in the Age of
Al

14.7 Computer Viruses: Types, prevention, and Antivirus
software

14.8 Summary

14.9 Glossary

14.10 Answer to check your progress
14.11 Suggested readings - OER
14.12 Reference

14.13 Exercise

14.1. INTRODUCTION

The modern workplace has undergone a seismic shift in the last
decade, transitioning from a static physical location to a dynamic,
digital ecosystem. This unit explores the fundamental components of
this new reality, where the boundaries of the "office" are defined not by
walls, but by connectivity and software.

We begin by examining the hardware that powers this mobility:
Electronic Gadgets. Specifically, we analyze the distinct roles of
Smartphones and Tablets. While they share similar technology, their
form factors dictate their function—smartphones serving as the
"always-on" communication hub and tablets actine as versatile. hvhrid
canvases for creation and consumption. Under

which device is critical for maximizing professional efficiency.

However, hardware is merely a vessel. The true utility of these devices
is unlocked through Essential Applications. We will delve into the "Big
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Four" tools—WhatsApp, Google Maps, Skype, and Zoom—and how
NOTES they streamline logistics, communication, and executive presence.

Finally, this connectivity introduces significant risk. The unit
concludes with a rigorous look at Internet Security and Computer
Viruses. As our data moves to the cloud and our devices leave the
safety of the corporate firewall, we face sophisticated threats ranging
from Phishing and Ransomware to classic Trojan Horses. We will
explore the anatomy of these attacks and, most importantly, the
digital hygiene and software defenses required to protect your digital
life. This unit is designed to turn you from a passive user of
technology into a strategic and secure operator.

14.2. OBJECTIVE

After completing this unit, you will be able to:

1. Differentiate between the functional use-cases of smartphones and
tablets in a professional environment, understanding the
strengths and limitations of each form factor.

2. Evaluate the strategic application of essential mobile apps
(WhatsApp, Google Maps, Skype, Zoom) to optimize business
communication and logistics.

3. Identify and classify common cyber threats, including Phishing,
Spear Phishing, and Man-in-the-Middle attacks.

4. Distinguish between different types of malware—such as Viruses,
Worms, Trojans, and Ransomware—and explain their distinct
methods of infection.

5. Apply comprehensive digital safety protocols, including the "3-2-1
Backup Rule,” Multi-Factor Authentication (MFA), and proper
Antivirus utilization.

14.3. ELECTRONIC GADGETS IN THE OFFICE:
TABLETS AND SMARTPHONES

The Mobile Ecosystem: Tablets and Smartphones in the Modern
Office

The image of the "office" has undergone a radical transformation in
the last decade. The rows of beige desktop towers and landline
telephones have largely been replaced—or at least augmented—by a
dynamic ecosystem of mobile devices. Smartphones and tablets are
no longer just personal accessories; they are the primary neural
network of modern enterprise.

This shift has dissolved the physical walls of the workplace, allowing
business to occur on trains, in coffee shops, and across time zones.
However, this ubiquity brings a complex set of challenges regarding
security, productivity, and work-life balance.
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Electronic Gadgets in the Office
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Figure 14.1 : Electronic Gadgets in Office

14.3.1. The Smartphone: The Universal Remote for Business

The smartphone has evolved from a communication tool into the
central authentication and command hub for the employee. It is the
"universal remote" for the modern professional’s digital life.

14.3.3.1. Key Functions in the Workplace

® The Second Factor (2FA/MFA): Perhaps the most critical, yet
overlooked, function of the smartphone is security. With the rise of
Zero Trust architectures, the smartphone serves as the physical
token verifying an employee's identity via apps like Microsoft
Authenticator or Okta.

® Micro-Productivity: Smartphones fill the "dead time" in a workday.
Commutes, elevator rides, and waiting rooms become productive
windows for triage—clearing emails, approving expenses, or quick
responses on Slack and Teams.

® The Communication Lifeline: The distinction between "desk
phone" and "mobile phone" is vanishing. VoIP apps allow
employees to carry their office extension in their pocket, ensuring
clients can reach them without revealing personal numbers.

14.3.3.2. The Distraction Dilemma

While powerful, the smartphone is an engine of interruption. A 2024
study by Insightful noted that 62% of employees report smartphone
notifications interfere with their concentration. The friction between
instant accessibility and deep work is the primary struggle of the
smartphone era.

14.3.2. The Tablet: The Hybrid Warrior

Tablets occupy a unique middle ground. They possess the portability
of a phone but the screen real estate of a laptop, making them

AUTOMATION AND INTERNET
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indispensable for specific verticals and workflows where a laptop is
NOTES too clunky and a phone is too small.

Specific Use Cases by Industry

® Creative & Design: For graphic designers and architects, tablets
(specifically the iPad Pro with Apple Pencil) have replaced
sketchpads. They allow for direct digital creation that syncs
instantly to the cloud.

® Field Work & Logistics: In construction, manufacturing, and
logistics, ruggedized tablets are used to view blueprints, track
inventory, and file safety reports on-site. The camera functions
allow for instant documentation of snags or defects.

® Retail & Hospitality (POS): The "cash register" is now an iPad.
Mobile Point of Sale (mPOS) systems allow staff to check out
customers anywhere on the floor, reducing queues and creating a
more fluid retail experience.

® The "Second Screen": In the corporate office, tablets often serve
as dedicated secondary displays—monitoring analytics
dashboards, hosting video calls, or managing calendars—freeing
up the main laptop screen for heavy-duty tasks.

14.3.3. The BYOD Revolution (Bring Your Own Device)

The strict "corporate-issued BlackBerry" days are largely over. The
trend of Bring Your Own Device (BYOD) allows employees to use
personal technology for work purposes.

14.3.3.1. The Pros

® Employee Satisfaction: Users prefer their own devices, which they
are already familiar with. This reduces the learning curve and
frustration.

® Cost Efficiency: Organizations can reduce hardware procurement

costs, shifting instead to a stipend model where they reimburse a
portion of the employee's data or device cost.

14.3.3.2. The Cons: Shadow IT

The biggest risk of BYOD is "Shadow IT'—the use of unauthorized
software and devices. If an employee uses a personal tablet to store
sensitive client data on an unapproved cloud service, the company
loses visibility and control over that data. This creates a "visibility
gap" where IT security teams cannot protect what they cannot see.

14.3.4. Security Frontiers: Protecting the Perimeter-less
Office

As the perimeter of the office expands to wherever the device is,

security strategies have had to evolve aggressively.

14.3.4.1. Mobile Device Management (MDM)

To combat Shadow IT, companies utilize MDM software (like Microsoft
Intune or Jamf). This creates a "container" on the personal device—a
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walled garden where corporate apps and data live. If an employee quits
or loses their phone, IT can remotely wipe only the corporate NOTES
container, leaving personal photos and apps untouched.

14.3.4.2. The Threat Landscape

Mobile devices face unique threats distinct from desktop computers:

® Smishing (SMS Phishing): Attackers use text messages to trick
users into clicking malicious links, knowing that people are less
suspicious of texts than emails.

® Juice Jacking: The risk of data theft when charging devices at
public USB charging stations (e.g., in airports).

® Lost/Stolen Devices: The physical portability of tablets and
phones makes them highly susceptible to theft, necessitating
robust encryption and remote-wipe capabilities.

14.4. MOBILE PHONE VS. TABLET IN 2026

In the rapidly evolving digital landscape of 2026, the line between the
smartphone and the tablet continues to blur. With foldable phones
expanding into mini-tablets and tablets growing into laptop
replacements, the distinction is no longer just about size—it is about
intent.

This analysis explores the comparative strengths, weaknesses, and
distinct use cases of these two pillars of mobile computing.

14.4.1. Form Factor and Display: Pocketability vs.
Immersion

The most immediate differentiator remains the screen real estate,
which dictates the fundamental user experience.

® Smartphones (The Pocket Computer): Ranging typically from 6.1
to 6.9 inches, modern smartphones are designed for one-handed
ergonomics and "pocketability." They prioritize vertical scrolling
(social media, news feeds) and quick interactions. The
introduction of foldable devices (like the Pixel Fold or Galaxy Z
Fold series) has allowed phones to temporarily mimic small
tablets, but they remain thick and compromised when folded.

® Tablets (The Canvas): Ranging from 8.3 inches (Mini) to a massive
14+ inches (Ultra/Pro models), tablets offer a canvas rather than a
window. This additional space is not just for making things bigger;
it changes the interface entirely. Websites load in desktop mode,
dashboards show full data sets without scrolling, and split-screen
multitasking becomes genuinely usable rather than a novelty.

Key Takeaway: If it needs to fit in a pocket, the phone wins by default.
If the task requires shared viewing (showing a client a portfolio) or
complex visual layouts, the tablet is superior.

14.4.2. Input Methods: Thumbs vs. Tools

How we interact with the device defines its productivity ceiling.
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® The Smartphone (Consumption-First): The primary input method
NOTES is the thumb. Interfaces are designed for "taps and swipes." While
voice dictation and Al assistants have improved text input, typing
long-form documents on glass remains cumbersome. The
smartphone is the ultimate device for triage—reading an email and
sending a short reply.

® The Tablet (Creation-Capable): Tablets have evolved into modular
computers.

» The Stylus : Devices like the iPad Pro and Galaxy Tab S series
have made tablets the industry standard for digital artists,
architects, and students taking handwritten notes. The
precision of an Apple Pencil or S-Pen simply cannot be
replicated on a phone.

» The Keyboard : Magnetic keyboard cases transform tablets
into "lite" laptops, allowing for touch-typing speeds essential
for drafting reports or coding.

14.4.3. Performance and Software Architecture
In 2026, raw power is rarely the bottleneck; software optimization is.
The Silicon Parity

Interestingly, high-end tablets and smartphones often share the exact
same brain. For instance, Apple’s M-series chips appear in both iPads
and Macs, while top-tier Android tablets use the same Snapdragon
processors as flagship phones. Speed is rarely the differentiator.

The OS Divergence

® Phone OS: Aggressively manages background processes to save
battery. It pauses apps the moment you switch away from them.
It is designed for linear, single-task focus.

® Tablet OS: Modern TabletOS (like iPadOS or Android 15L)
supports "Stage Manager" or "DeX" modes. These allow for
floating windows, external monitor support, and true background
processing, enabling a workflow that mimics a desktop computer.

14.4.4. Connectivity and Mobility

® The "Always-On" Advantage (Phone): Smartphones are cellular-
native. They are always connected to 5G/6G networks. They are
the authentication keys for our lives (2FA, banking apps, NFC
payments). A phone without a signal is rare; it is the lifeline.

® The "Tethered" Reality (Tablet): While cellular tablets exist, the
vast majority are Wi-Fi only. They rely on the smartphone (via
hotspot) or fixed Wi-Fi to function online. This adds a layer of
friction to their mobility. You don't "whip out" a tablet on a
crowded subway to check a map; you use your phone.

14.4.5. Multimedia: Camera and Audio

® Cameras: The smartphone is the undisputed king of
photography. Due to physical thickness constraints and market
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demand, phones house massive sensors and periscope zoom
lenses that tablets cannot justify. Tablets are awkward to hold for NOTES
photos; their cameras are primarily tuned for document scanning
and AR applications.

® Audio/Video Consumption: The tablet wins on consumption.
Quad-speaker arrays on tablets provide stereo separation that
phones cannot physically match. Watching a 4K movie or editing
a video timeline on a 13-inch OLED tablet is a premium
experience; on a phone, it is a compromise.

14.5. THE EXECUTIVE’S COMMAND CENTER: OPTIMI-
ZING THE "ESSENTIAL FOUR"

For the modern executive, the smartphone is not a device; it is a
command center. While hundreds of productivity apps flood the
market annually, the core of executive function often rests on a few
stable, ubiquitous platforms.

This report analyzes four legacy titans—WhatsApp, Google Maps,
Skype, and Zoom—not as mere utilities, but as high-leverage tools for
leadership, logistics, and global communication in the 2026 business
landscape.

14.5.1. WhatsApp: The Pulse of Real-Time Decision Making

Once considered a casual chat app, WhatsApp has cemented itself as
the de facto channel for high-speed, high-stakes business
communication, particularly in international markets (Europe,
LATAM, India, and Southeast Asia).

Strategic Value for Executives

® Speed Over Formalism : Email is for documentation; WhatsApp is
for action. For an executive, the "blue tick" (read receipt) provides
immediate psychological confirmation that a directive has been
seen. It bypasses the "inbox clutter" of corporate email, allowing for
rapid decision loops with core teams.

® The "War Room" Dynamic : Executives increasingly use encrypted
WhatsApp groups as ad-hoc "war rooms" for crisis management.
Whether it’s a PR issue or a supply chain disruption, the ability to
share voice notes, documents, and live locations securely allows for
real-time triage that email cannot match.

® Global Accessibility : For travelling executives, SMS is unreliable
and expensive. WhatsApp relies on data, making it the universal
connector whether you are in a hotel in Tokyo or a factory in
Berlin.

14.5.2. Google Maps: Strategic Logistics and Time Arbitrage

To view Google Maps merely as a GPS is to underutilize it. For the
executive, time is the scarcest asset, and Google Maps is the ultimate
tool for time arbitrage—buying back minutes in a chaotic schedule.
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Strategic Value for Executives

NOTES ® Predictive Logistics: Before agreeing to a meeting across town,

smart executives check the "Depart at/Arrive by" feature. This
historical traffic data allows you to realistically assess if a meeting
is feasible or if it will destroy your afternoon workflow.

® Location Intelligence: When visiting a new city for negotiations,
using Maps to visualize the proximity of the client’s office to
competitors, transport hubs, and high-end hospitality venues
provides subtle context that can aid in logistics planning.

® The "Saved Places" CRM: Treat Maps as a geographic CRM. Use
the "Lists" feature to tag client HQs, preferred hotels, and quiet
coffee shops suitable for confidential interviews. When you land in
London or New York, you have an instant, personalized overlay of
your business network.

14.5.3. Skype: The Legacy Connector

In an era dominated by Zoom and Teams, Skype occupies a unique,
often misunderstood niche. While no longer the cutting-edge choice
for internal collaboration, it remains a vital "Legacy Connector."

Strategic Value for Executives

® The "Landline" in the Cloud: Skype’s greatest asset for the
modern executive is Skype Out. It allows you to call standard
telephone numbers (landlines and non-smartphones) globally for
pennies. If you need to call a government office, a bank, or a
client’s reception desk in a different country, Skype remains the
most reliable VoIP bridge to the "old world" public switched
telephone network (PSTN).

® Inter-Organizational Friction: Sometimes, corporate firewalls
block Zoom or Teams links from outside organizations due to
strict security protocols. Skype often has legacy approval in older
IT infrastructures (government, banking, legal), serving as a
backup channel when modern tools fail to connect two different
companies.

14.5.4. Zoom: The Virtual Boardroom

Zoom has evolved from a meeting tool to the primary venue for
executive presence. In a remote-first or hybrid world, the Zoom
window is effectively your office; how you appear within it dictates
your authority

Strategic Value for Executives

® Executive Presence & Optics: High-level negotiations require
reading the room. Zoom’s high-fidelity video (1080p) and noise
cancellation algorithms are superior to most competitors. For a
CEO, investing in a proper lighting setup and a dedicated
external webcam is not vanity—it is brand management.
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® The AI Executive Assistant: The integration of Zoom Al Companion
(2025/2026 wupdates) is a game changer. It can transcribe NOTES
meetings in real-time, generate summaries, and even flag "action
items" automatically. This allows the executive to focus on the
conversation rather than taking notes.

® Security & Governance: For board meetings involving sensitive IP
or M&A discussions, Zoom’s "Waiting Room" and lock-meeting
features provide a digital perimeter that ensures no unauthorized
participants can "zoom-bomb" or eavesdrop.

14.6. THE DIGITAL FORTRESS: INTERNET SECURITY
IN THE AGE OF Al

The internet was once described as an information superhighway;
today, it is more akin to a battlefield. As we move through 2026, the
nature of cyber threats has shifted from teenage hackers in basements
to sophisticated, Al-driven criminal enterprises.

Security is no longer just an IT problem,; it is a fundamental life skill.
This report breaks down the new generation of threats and the
essential practices required to defend against them.

14.6.1. The Evolving Threat Landscape

The days of easily spotting a scam by its poor grammar or pixelated
logos are over. The integration of Generative Al into cybercrime has
lowered the barrier to entry and increased the sophistication of
attacks.

14.6.1.1. AlI-Powered Phishing and "Spear Phishing"

In the past, phishing emails were generic "spray and pray" attacks.
Today, attackers use Large Language Models (LLMs) to scrape your
social media (LinkedIn, X, Facebook) and craft hyper-personalized
messages.

® The Threat : You receive an email that appears to be from your
boss, referencing a project you actually worked on yesterday,
asking you to urgently review an attached invoice. The tone,
syntax, and context are perfect.

® Deepfake Vishing : "Voice Phishing" has evolved. Attackers can
now clone a person's voice from a 3-second audio clip found on
Instagram. Employees are receiving calls from "executives"
instructing them to transfer funds, with the voice matching
perfectly.

14.6.1.2. Ransomware 2.0: Double Extortion

Ransomware used to simply lock your computer and demand Bitcoin
to unlock it. Now, it is far more malicious.

® The Tactics: Modern ransomware gangs practice "Double
Extortion." First, they steal your sensitive data (tax returns, client
lists, photos). Then they encrypt your machine. If you refuse to
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pay the ransom to unlock your computer, they threaten to leak
NOTES your private data publicly.

® Targeting Backups : Sophisticated malware now specifically hunts
for and deletes your cloud backups before launching the attack,
removing your safety net.

14.6.1.3. The "Man-in-the-Middle" (MitM)

This classic threat remains potent in the era of remote work. When
you connect to public Wi-Fi (airports, cafes, hotels), attackers can
position themselves between your device and the router.

® The Risk : They intercept everything you send: passwords, credit
card numbers, and emails. They can even inject fake "update"
pop-ups to trick you into downloading malware.

14.6.2. The Defense Playbook

In this environment, relying solely on antivirus software is
insufficient. Security requires a "Defense in Depth" strategy—Ilayers of
protection that work together.

14.6.2.1. Identity is the New Perimeter

Since we work from coffee shops and homes, the corporate "firewall"
no longer protects us. Your identity (username/password) is the only
gatekeeper.

® Turn on MFA (Multi-Factor Authentication) Everywhere: This is
the single most effective security measure. Even if a hacker steals
your password, they cannot access your account without the
second factor (a code on your phone).

» Pro Tip : Avoid SMS-based 2FA if possible (it can be
intercepted). Use an Authenticator App (like Google
Authenticator or Microsoft Authenticator) or a hardware key
(YubiKey).

® Use a Password Manager : The human brain cannot remember 50
unique, complex passwords. Use a manager (like 1Password,
Bitwarden, or LastPass) to generate and store 20-character
random passwords for every site. You only need to remember one
master password.

14.6.2.2. The Human Firewall: Skepticism
Technology can fail; your intuition is the final line of defense.

® Verify, Don't Trust: If you receive an urgent request for money or
data, verify it through a second channel. If the email comes from
the CEO, text them. If the bank calls you, hang up and call the
number on the back of your card.

® Hover Before You Click: Always hover your mouse over a link to
see the actual URL destination. If the email says "Microsoft
Support” but the link leads to update-security-alert.xyz, it is a
trap.
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14.6.2.3. The 3-2-1 Backup Rule

NOTES
Ransomware is powerless if you have good backups. Follow the

industry standard 3-2-1 rule:
® 3 copies of your data (one primary, two backups).

® 2 different media types (e.g., one on your computer, one on an
external hard drive).

® 1 copy offsite (e.g., in the Cloud).
14.6.2.4. Patching: The Unsung Hero

Software companies constantly find holes in their own code and issue
"patches" (updates) to fix them. Hackers scan the internet for
computers that haven't been updated yet.

® The Rule : Enable "Automatic Updates" for your operating system
(Windows/macOS), web browser, and phone. An wunpatched
iPhone is a vulnerable iPhone.

Check Your Progress 14.1

1. Multiple Choice Question: Which of the following security
threats involves an attacker encrypting a victim's data and
demanding payment to release it? A) Phishing B) Ransomware
C) Spyware D) Denial of Service

2. True or False: "Worms" require a host file (like a Word
document or .exe file) in order to replicate and spread to other
computers.

3. Short Answer Question: Briefly explain the concept of the "3-2-1
Backup Rule."

4. Short Answer Question: What is the primary strategic
advantage of using a Tablet over a Smartphone for a graphic
designer or architect?

14.7. COMPUTER VIRUSES: TYPES, PREVENTION, AND
ANTIVIRUS SOFTWARE

DIGITAL IMMUNOLOGY: UNDERSTANDING AND FIGHTING
COMPUTER VIRUSES

In the biological world, a virus is a microscopic agent that infects a
host to replicate. In the digital world, the definition is strikingly
similar. A computer virus is a type of malicious software (malware)
designed to spread from computer to computer, often leaving a trail of
disrupted operations, stolen data, and financial loss in its wake.

As we navigate 2026, the term "virus" has become a catch-all for a vast
ecosystem of digital threats. Understanding the specific nature of
these threats is the first step in building a robust defense.
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14.7.1. The Taxonomy of Threats: Types of Malware

NOTES While "virus" is the common term, it is just one category within the

broader family of malware. Distinguishing between them is critical for
diagnosis and treatment.

14.7.1.1. The Classic Virus

Much like a biological flu, a computer virus attaches itself to a
legitimate program or file (the host). When you run the infected
program, the virus executes, replicating itself by inserting its code
into other programs. It cannot exist without a host file.

14.7.1.2. The Worm

Worms are more dangerous than classic viruses because they do not
need a host file or human interaction to spread. They are standalone
programs that exploit network vulnerabilities to copy themselves to
other computers.

® Example : A worm can infect an entire corporate network in
minutes by jumping from one unprotected laptop to the next via
the Wi-Fi.

14.7.1.3. The Trojan horse

Named after the Greek myth, a Trojan disguises itself as legitimate
software. You might think you are downloading a free game or a PDF
converter, but hidden inside is malicious code. Unlike viruses,
Trojans do not self-replicate; they rely on the user to install them.
Once inside, they open "backdoors" for hackers to enter.

14.7.1.4. Ransomware

The most financially devastating threat in the modern era.
Ransomware does not steal your computer; it locks it. It encrypts
your files with a mathematical key that only the attacker possesses. A
message appears on your screen demanding payment (usually in
cryptocurrency) to decrypt your data.

14.7.1.5. Spyware and Keyloggers

These are the silent spies. They run quietly in the background,
monitoring your activity.

® Keyloggers: Record every Kkeystroke you make, capturing
passwords, credit card numbers, and confidential emails before
they are even encrypted by the network.

14.7.2. Vectors of Infection: How Do You Catch It?

Viruses do not appear by magic; they require an entry point.

® Phishing Emails: The most common vector. An email containing a
malicious link or an infected attachment (e.g., "Invoice.pdf.exe").

® Drive-by Downloads: Simply visiting a compromised website can
trigger a download of malware in the background, exploiting
vulnerabilities in your browser.
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® Infected External Media: Plugging in a USB drive found in a
parking lot or using a friend's infected flash drive can instantly NOTES
transfer a virus.

14.7.3. The Immune System: Antivirus Software

Antivirus (AV) software is the essential shield for any computer.
Modern AV software—now often called "Endpoint Protection"—uses
sophisticated methods to detect threats.

14.7.3.1. How Antivirus Works

1. Signature-Based Detection: This is the traditional method. The AV
software compares the files on your computer against a massive
database of known virus "signatures" (like a fingerprint). If a file
matches a known virus, it is quarantined.

2. Heuristic Analysis: Since new viruses are created every day,
signature detection isn't enough. Heuristic analysis looks for
suspicious characteristics or commands in code that might
indicate a new, unknown virus.

3. Behavioral Monitoring (Al): This is the modern standard. The AV
watches how a program acts. If a program suddenly tries to
encrypt all your documents or turn on your webcam without
permission, the AV blocks it immediately, even if it doesn't
recognize the specific virus signature.

14.7.3.2. Top Antivirus Solutions (2025-2026 Landscape)

® Microsoft Defender: Built into Windows. Once considered basic, it
is now a top-tier, enterprise-grade defense system that is sufficient
for most home users.

® Bitdefender & Kaspersky: Known for rigorous detection rates and
minimal impact on system speed.

® Malwarebytes: Excellent for removing infections that have already
occurred; often used as a "second opinion" scanner.

14.7.4. Prevention: The Rules of Digital Hygiene

Software can catch 99% of threats, but the remaining 1% relies on

human error.

14.7.4.1. Patch and Update
Software developers constantly release "patches" to fix security holes.

® The Rule: Enable automatic updates for your Operating System
(Windows/macOS) and your browser. An unpatched computer is
an open door.

14.7.4.2. The Principle of Least Privilege

Do not use your computer as an "Administrator" for daily tasks. Create
a standard user account for daily work. If a virus strikes a standard
account, it often lacks the permissions to infect the core system files.
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14.7.4.3. Email Skepticism
NOTES .
Treat every attachment as a potential bomb.

® Check the sender's email address carefully (e.g.,
support@amazOn.com instead of amazon.com).

® Never enable "Macros" in Microsoft Office documents unless you
created the file yourself.

14.7.4.4. Backups: The Ultimate Fail-Safe

The only 100% guarantee against Ransomware is a clean backup.

® Use the 3-2-1 Rule: Keep 3 copies of your data, on 2 different
media types, with 1 copy off-site (cloud). If your computer is
infected, you can simply wipe it clean and restore your data from
yesterday.

byl
E’_‘l Activity 14.1: Exploring Modern Gadgets, Apps, and Digital
Security

Objective:

To familiarize students with current digital gadgets, popular
applications, and essential cybersecurity practices for safe and
efficient use of technology.

Activity Description :

Students will explore modern digital gadgets such as smartphones,
tablets, smartwatches, and IoT devices, and study commonly used
applications for productivity, communication, and entertainment.
They will also learn about basic cybersecurity concepts, including
safe passwords, phishing prevention, and data protection. The
activity emphasizes practical exposure, awareness of digital tools,
and understanding security measures to prevent digital threats.

Task to be Performed :

1. Identify at least three modern gadgets and list their features and
functionalities.

2. Explore commonly used productivity and communication apps
(e.g., MS Office apps, Google Workspace, Zoom, Slack) and
summarize their uses.

3. Research at least two popular mobile apps or smart device
applications and explain how they help in daily life or
professional work.

4. Discuss common cybersecurity threats such as malware,
phishing, and hacking.

5. Demonstrate basic security practices, such as creating strong
passwords, enabling two-factor authentication, and safely
managing app permissions.

6. Prepare a presentation or report summarizing gadgets, apps,
and security tips for safe technology use.
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Expected Learning Outcome :

® Students will gain knowledge of modern digital gadgets and their NOTES

applications.

® Students will understand the role of productivity and
communication apps in daily and professional tasks.

® Students will learn essential cybersecurity practices and develop
awareness of online threats.

® Students will develop practical skills in managing digital tools
safely and responsibly.

14.8. SUMMARY

This unit has traversed the landscape of the digital office, highlighting
that modern productivity is a triad of Hardware, Software, and
Security.

We established that while Smartphones are the universal remote for
our digital lives—essential for communication and triage—Tablets have
carved out a critical niche as hybrid creation tools, bridging the gap
between the phone and the laptop. We then explored how this
hardware is powered by a core suite of applications. WhatsApp, Zoom,
Google Maps, and Skype are no longer just apps; they are the
infrastructure of modern management, enabling real-time decision-
making, global presence, and logistical precision.

However, this increased connectivity expands the attack surface. We
examined the dark side of this ecosystem: the proliferation of Malware
(Viruses, Worms, Trojans) and the rise of sophisticated Internet
Threats like Ransomware and Spear Phishing. The unit emphasized
that security is not a passive feature but an active discipline. By
adopting a "Zero Trust" mindset, utilizing tools like MFA and Antivirus,
and adhering to the 3-2-1 Backup Rule, professionals can safeguard
their data. Ultimately, the effective professional effectively manages the
balance between the convenience of mobility and the rigor of security.

14.9. GLOSSARY

1. BYOD (Bring Your Own Device)

A workplace policy that allows employees to use their personal
smartphones, tablets, or laptops for official work purposes. While
it improves flexibility and reduces company costs, it increases
security risks if not properly managed.

2. Mobile Device Management (MDM)

Software used by organizations to monitor, manage, and secure
employees’ mobile devices. It can enforce password policies, install
corporate apps, and remotely wipe business data if a device is lost.

3.  Multi-Factor Authentication (MFA)
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A security process that requires two or more verification

NOTES methods (such as a password and a mobile code) before granting
access to an account, significantly reducing unauthorized
access.

4. Phishing

A cyberattack method where attackers send fake emails or
messages to trick users into revealing sensitive information like
passwords or banking details.

5. Spear Phishing

A targeted form of phishing where attackers personalize
messages using real information about the victim to make the
attack more convincing.

6. Ransomware

A type of malware that encrypts a victim’s files and demands
payment (ransom) to restore access to the data.

7. Worm

A standalone malware program that spreads automatically
across networks without needing a host file or user action.

8. Trojan Horse

Malicious software disguised as legitimate software to trick users
into installing it. Once installed, it creates a backdoor for
attackers.

9. 3-2-1 Backup Rule
A data protection strategy recommending three copies of data,
stored on two different media types, with one copy kept offsite
(such as in the cloud).

10. Zero Trust Security Model

A cybersecurity approach based on the principle “Never Trust,
Always Verify.” Every user and device must be authenticated and
authorized before accessing company resources, regardless of
location.

14.10. ANSWER TO CHECK YOUR PROGRESS-
POSSIBLE ONE

Check Your Progress 14.1

1. (B) RansomwareExplanation : Ransomware is a specific type of
malware designed to block access to a computer system or
encrypt data until a sum of money (ransom) is paid. Phishing is
a method of tricking users, Spyware monitors activity, and
Denial of Service crashes servers.

2. FalseExplanation: This is a defining characteristic of a Virus. A
Worm is a standalone program that does not need a host file; it
can replicate itself and spread across networks independently.
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The 3-2-1 Backup Rule is a strategy to ensure data safety. It
states that you should keep 3 total copies of your data (one
primary and two backups), stored on 2 different types of media
(e.g., your laptop drive and an external hard drive), with 1 copy
kept off-site (e.g., in the Cloud). This ensures that even if a
physical disaster (fire/theft) destroys your local copies, the off-
site copy remains safe.

The primary advantage is screen real estate and input precision.
Tablets offer a larger "canvas" (8-14 inches) which supports
desktop-class website viewing and split-screen multitasking.
Furthermore, tablets support stylus input (like the Apple Pencil),
allowing for precise drawing, sketching, and blueprint
annotation that is impossible on the smaller screen of a
smartphone.

14.11. SUGGESTED READINGS - OER

Sr. No. Title URL

http:/ /books.aisectonline.co

Open . m/User/UnitUrls?unitld=37
1 Educational 76
Resource —

14.12. REFERENCE

1.

Securing Mobile Devices and Technology - Kutub Thakur &
Al-Sakib Khan Pathan — ISBN: 9781000487244 — 2021

Covers mobile devices’ evolution, wireless tech, modern gadgets &
IoT security threats and solutions.

. Cyber Security Using Modern Technologies — Om Pal, Vinod

Kumar, Rijwan Khan, Bashir Alam & Mansaf Alam - ISBN:
9781032213217 — 2023

Explores modern cyber security tech including AI, blockchain,
quantum cryptography, and security of current networks and
systems.

. Mobile Security and Privacy — Man Ho Au & Raymond Choo — ISBN:

9780128047460 — 2016

Focuses on mobile security and privacy principles for gadgets, app
platforms, and threats relevant to modern devices.

Secure Development for Mobile Apps: How to Design and Code
Secure Mobile Applications with PHP and JavaScript — J. D. Glaser
— ISBN: 9781138428027 — 2017

Practical guide to integrating security into mobile app development
and safeguarding modern app platforms.
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5. Click Here to Kill Everybody: Security and Survival in a
NOTES Hyper-connected World — Bruce Schneier — ISBN: 9780393608885
-2018

A broad view of the security risks and implications of connected
smart gadgets, [0T, and modern computing devices.

14.13. EXERCISE

Part 1

A. Multiple choice question

1. Which of the following is considered the primary "input method"
for a standard smartphone interface?

(a) Stylus and Trackpad

(b) Thumbs (Taps and Swipes)

(c) Physical Mechanical Keyboard
(d) Mouse Pointer

2. Which application is best described as a "Legacy Connector" that
allows for low-cost VoIP calls to standard landline telephone
numbers?

(a) Zoom

(b) WhatsApp
(c) Skype

(d) Google Maps

3. In the context of Internet Security, what does the acronym "MFA"
stand for?

(a) Multi-Factor Authentication
(b) Mobile File Access

(c) Malicious File Analysis

(d) Main Frame Authorization

4. Which type of malware pretends to be legitimate software to trick
the user into installing it?

(a) Worm

(b) Trojan Horse
(c) Virus

(d) Keylogger

5. Which of the following features is NOT typically associated with
"Mobile Device Management" (MDM) software?

(a) Remote Wipe of corporate data
(b) Creating a "walled garden" for business apps
(c) Automatically replying to all personal text messages

(d) Enforcing password complexity policies
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Answers with Explanations :

NOTES
1. (b) Thumbs (Taps and Swipes) — The primary input method for a

standard smartphone interface is touch interaction using
thumbs, including taps, swipes, pinches, and gestures on the
touchscreen.

2. (c) Skype - Skype is known as a legacy connector because it
allows users to make low-cost VoIP calls to traditional landline
and mobile phone numbers through services like Skype Credit.

3. (a) Multi-Factor Authentication — MFA stands for Multi-Factor
Authentication, a security method that requires users to provide
two or more verification factors (e.g., password and OTP) to gain
access.

4. (b) Trojan Horse — A Trojan Horse is malware that disguises itself
as legitimate software to trick users into installing it, after which
it performs malicious activities.

S. (c) Automatically replying to all personal text messages -
Automatically replying to personal text messages is not a typical
MDM feature. MDM software mainly focuses on managing
corporate data, enforcing security policies, and enabling remote
actions like data wipe.

B. Small answer type question

1. Define "Phishing" and explain how "Spear Phishing" differs
from a standard phishing attack.

2. Explain the concept of "Shadow IT" and why it poses a risk
to corporate data security.

3. Describe the function of a "Keylogger" and identify which
category of malware it belongs to.

4. What is "Juice Jacking," and in what physical locations is
this security threat most likely to occur?

S. Why is "Google Maps" considered a tool for "Time Arbitrage"
for business executives?

Part 2

C. Long answer type question (200 words)

1. Compare and contrast the Operating System (OS)
architecture of a Smartphone versus a Tablet. How does
"multitasking" differ between the two?

2. Discuss the role of WhatsApp in modern business
communication. What are the advantages of using
"Broadcast Lists" over "Groups" for executive
announcements?
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3.

Explain the "Defense in Depth" strategy for internet security.
Why is relying solely on Antivirus software no longer
sufficient?

Describe the "Zero Trust" security model. How does it change
the way employee’s access corporate data compared to
traditional "perimeter-based" security?

Analyze the "BYOD" (Bring Your Own Device) trend. What are
the two main benefits and the two main risks for a company
implementing this policy?

Part 3

D. Long answer type question (300 words)
1.

The Convergence of Devices: "The line between the
smartphone and the tablet is blurring." Critically analyze this
statement. Discuss the evolution of foldable phones and
high-performance tablets, and predict how these form factors
will impact office productivity in the next S years.

The Evolution of Malware: Trace the evolution of computer
viruses from the "Classic Virus" to "Ransomware 2.0." How
have the motives of attackers shifted from simple disruption
to organized financial extortion, and what implications does
this have for business continuity?

The Executive App Ecosystem: You are advising a new CEO
on setting up their digital workflow. Draft a comprehensive
strategy on how they should integrate Zoom, Skype, Google
Maps, and WhatsApp to maximize their efficiency, leadership
presence, and logistical management.

Human vs. Machine Defense: "The best firewall is a skeptical
employee." Discuss the role of the "Human Element" in
cybersecurity. Why do technical solutions like encryption and
firewalls fail if the human user falls for social engineering?
Provide examples.

Mobile Security in a Perimeter-less World: With the rise of
remote work, the corporate office no longer has physical
walls. Design a comprehensive security policy for a "Remote-
First" company. Your policy should cover device
management, public Wi-Fi usage, password protocols, and
data backup strategies.
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15.11 Answer to check your progress
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15.1 INTRODUCTION

In the rapid evolution of the digital age, the way individuals and
organizations handle information has undergone a fundamental shift.
We have moved from an era of "on-premises" infrastructure—where
software and data were tethered to specific physical machines—to the
era of Cloud Computing. This paradigm shift is comparable to the
transition from generating one's own electricity to plugging into a
central power grid; computing has become a utility rather than a
tangible product.

This unit serves as a comprehensive guide to navigating this cloud-
based ecosystem. It begins by demystifying what "The Cloud" actually
is—a global network of remote servers operating as a single
ecosystem—and exploring its primary service models. We will examine
how this technology has transformed the traditional office suite,
contrasting the web-first approach of Google Workspace with the

desktop-heritage of Microsoft Office.
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Furthermore, the unit delves into the practical management of digital
NOTES assets. We will explore Cloud Storage solutions like Google Drive and
Dropbox, which serve as the modern digital filing cabinet, ensuring
accessibility and disaster recovery. Beyond simple storage, we will
uncover the power of Real-time Collaboration, a feature that has
eliminated the need for emailing file versions back and forth. Finally,
we will look at Online Data Collection, learning how tools like Google
Forms automate the gathering of information. By the end of this unit,
learners will possess the digital literacy required to operate efficiently
in a modern, cloud-first environment.

15.2. OBJECTIVE

After completing this unit you will be able to :

1. Define the core concepts of Cloud Computing, including its
architecture, service models (laaS, PaaS, SaaS), and key benefits
such as cost-savings and scalability.

2. Compare and Contrast the features, strengths, and use-cases of
Google Workspace applications (Docs, Sheets, Slides) against
their Microsoft Office counterparts.

3. Demonstrate proficiency in managing cloud storage, including
uploading, downloading, and organizing files within a logical
folder hierarchy across different providers.

4. Apply collaboration protocols by utilizing real-time co-authoring
features and assigning appropriate file-sharing permissions
(Viewer, Commenter, Editor) to maintain security.

S. Design and manage effective online data collection workflows
using Google Forms or Microsoft Forms, including the
implementation of branching logic and response analysis.

15.3. INTRODUCTION TO CLOUD COMPUTING: THE
DIGITAL UTILITY

In the early days of computing, if a business wanted to process data
or run software, they needed to buy their own servers, find a room to
store them in, pay for the electricity to cool them, and hire a team to
maintain them. This was the era of "on-premises" infrastructure.

Cloud Computing is the shift away from buying and maintaining
physical data centers and servers. Instead, you access technology
services—such as computing power, storage, and databases—on an
as-needed basis from a cloud provider like Amazon Web Services
(AWS), Microsoft Azure, or Google Cloud.

Think of it like electricity. You don't build a power plant in your
backyard to turn on a light; you plug into the grid and pay only for
what you use. The Cloud is the electricity grid for computing power.
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The Benefits of Cloud Computing
NOTES

Accessibility Flexibility

Provides access to Allows users to adapt
data and applications to changing needs
from anywhere
Collaboration @ Scalability

Facilitates teamwork Enables eosy
ard information expansion or
sharing reduction of resources

Cost Reduction Efficiency
Lowers IT expenses Optimizes resource
through shared utilization and
infrastructure performance

Figure 15.1 : Benefits of Cloud Computing

15.3.1. What is "The Cloud"?

"The Cloud" is not a physical nebula in the sky; it is a global network
of remote servers that are hooked together and meant to operate as a
single ecosystem. These servers are designed to either store and
manage data, run applications, or deliver content or a service such as
streaming videos, web mail, office productivity software, or social
media.

When you store photos on Google Drive or iCloud, you aren't storing
them on your phone's hard drive; you are storing them on a server in a
massive data center somewhere else in the world. When you access
them, the internet acts as the cable connecting you to that server.

The Three Main Service Models
To understand what the cloud is, it helps to understand how it is sold:

1. Infrastructure as a Service (laaS): The provider gives you the raw
hardware (virtualized). You rent the servers and storage, but you
are responsible for the operating system and software. Example:
Amazon EC2.

2. Platform as a Service (PaaS): The provider gives you a platform to
build apps on, hiding the messy hardware details. Example: Google
App Engine.

3. Software as a Service (SaaS): The provider gives you a finished
product. You just log in and use it. Example: Gmail, Dropbox,
Zoom.

15.4. CORE BENEFITS OF CLOUD COMPUTING

The shift to the cloud is driven by efficiency. While there are dozens of
technical advantages, the three most impactful pillars for businesses
and individuals are Accessibility, Cost-Savings, and Backup/Recovery.
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15.4.1. Accessibility: Anytime, Anywhere

NOTES Before the cloud, your data lived on a specific device. If you left your

laptop at work, you couldn't finish your report at home. The cloud
liberated data from specific hardware.

® Universal Access : Because your data and applications live on the
internet, they are available from any device with an internet
connection. You can start drafting an email on your phone on the
train and finish it on your desktop at the office.

® Collaboration : This is perhaps the biggest revolution in modern
work. Because files are hosted centrally in the cloud, multiple
people can edit the same document simultaneously (e.g., Google
Docs or Microsoft 365). There is no "emailing versions back and
forth"; everyone sees the "Single Source of Truth."

® Remote Work Enablement : The modern "Work From Home"
economy relies entirely on cloud accessibility. VPNs, video
conferencing, and virtual desktops allow employees to access
secure corporate networks from their living rooms.

15.4.2. Cost-Saving: The Economic Shift

Cloud computing changes IT spending from CapEx (Capital
Expenditure) to OpEx (Operating Expenditure).

® No Upfront Hardware Costs: You don't need to invest thousands of
dollars in server racks, cooling systems, or real estate to house
them. This lowers the barrier to entry for startups, who can now
compete with enterprise giants without a massive budget.

® Pay-as-you-go Model: This is the "utility" aspect. If you need a
supercomputer for two hours to run a complex calculation, you
rent it for two hours and pay a few dollars. In the old model, you
would have had to buy the supercomputer.

® Scalability (Elasticity): This is a critical cost-saver. Imagine you
run an e-commerce site. On Black Friday, your traffic spikes
500%.

» On-Premises : You would have to buy enough servers to handle
Black Friday all year round, meaning they sit idle and waste
money for 364 days.

» In the Cloud : You can "spin up" extra servers instantly for
Black Friday, and turn them off the next day. You never pay
for idle capacity.

15.4.3. Backup and Disaster Recovery

Data loss can destroy a business. Physical servers are vulnerable to
fires, floods, theft, and hardware failure. The cloud mitigates this risk
through redundancy.

® Redundancy : When you upload a file to a major cloud provider,
they don't just put it on one hard drive. They usually copy it to
multiple drives across different physical locations (Availability

AUTOMATION AND INTERNET | 304



CLOUD COMPUTING & ONLINE COLLABORATION

Zones). If one drive fails—or even if an entire data center loses
power—your data is safe on the backup. NOTES

® Automated Backups : In the past, "backing up" meant a human IT
admin had to physically swap out tape drives every night. Cloud
systems can be automated to take "snapshots" of your data every
hour or minute.

® Rapid Recovery : In the event of a ransomware attack or a system
crash, recovering from the cloud is often much faster than
restoring from physical tapes. You can restore your entire system
to the state it was in 15 minutes ago with a few clicks.

15.5. GOOGLE WORKSPACE (FORMERLY G-SUITE):
THE CLOUD OFFICE

Google Workspace is a collection of cloud computing, productivity, and
collaboration tools, software, and products developed by Google. While
it was previously known as "G Suite," the rebranding to "Workspace"
emphasizes its core philosophy: a deeply integrated virtual office where
teams communicate and create in real-time, regardless of physical
location.

Unlike Microsoft Office, which began as desktop software installed on
individual computers and later moved to the cloud, Google Workspace
was born in the cloud. It runs entirely in your web browser. This
fundamental difference shapes how the tools function, prioritizing
real-time collaboration over heavy, local processing power.

15.5.1. Google Docs vs. Microsoft Word
The Battle of Word Processors

Google Docs is the clean, minimalist answer to the feature-heavy
Microsoft Word. Its primary goal is not complex layout design, but
speed and collaborative writing.

Key Comparisons
® Collaboration (The "Killer App"):

» Google Docs : This is where Docs shines. Multiple users can
type, edit, and comment on the same document
simultaneously with zero lag. You can see your colleague’s
cursor move in real-time. The "Suggestion Mode" allows for
non-destructive editing that is intuitive and easy to track.

» MS Word : While the web version of Word (and Office 365) now
supports co-authoring, it often feels like a "sync" rather than a
live stream. Conflicts (where two people edit the same
sentence) can sometimes result in "upload failed" errors or split
versions.

® Features and Complexity:

» Google Docs : Streamlined. It has the 20% of features that
90% of users need (headers, bullets, basic images, tables). It
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lacks advanced features like complex mail merges, advanced
bibliography management, or granular control over
typography and layout.

MS Word : The industry standard for heavy lifting. If you are
writing a 300-page dissertation with dynamic indexing,
complex citations, and strict formatting rules, Word is
superior. It handles large files better without the browser

lagging.

® Saving :

Google Docs: Saves automatically to the cloud after every
keystroke. There is no "Save" button. Version history allows
you to revert to a version from 10 minutes ago or 10 months
ago easily.

MS Word: AutoSave exists in 365, but desktop habits die
hard. If you lose internet connection while using the web
version, syncing can sometimes be tricky.

15.5.2. Google Sheets vs. Microsoft Excel
The Battle of Spreadsheets

For decades, Excel has been the undisputed king of the financial
world. However, Google Sheets has carved out a massive niche by
making data easier to share and by connecting live to the web.

Key Comparisons

® Data Capacity :

Google Sheets: Has a limit of 10 million cells. While this
sounds huge, heavy data analysts hit this limit quickly. Large
datasets can make the browser sluggish.

MS Excel: Can handle over 17 billion cells. It utilizes your
computer's local RAM/CPU, meaning it can crunch massive
financial models and pivot tables that would crash a web
browser.

® Functions and Formulas:

Google Sheets: Uniquely powerful "Web" functions. For
example, =GOOGLEFINANCE pulls live stock prices, and
=IMPORTRANGE pulls data from other spreadsheets instantly.

It connects to the internet natively.

MS Excel: The king of complex analysis. It has superior Pivot
Table capabilities and simpler auditing tools (tracing
precedents).

® Automation:

Google Sheets: Uses Apps Script (based on JavaScript). It is
modern and easier for web developers to learn, allowing
Sheets to connect to Gmail, Calendar, and third-party APIs
easily.
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»  MS Excel: Uses VBA (Visual Basic). While older, VBA is deeply

entrenched in the finance and engineering worlds. Millions of NOTES
businesses run on legacy VBA macros that Sheets cannot
open.

15.5.3. Google Slides vs. Microsoft PowerPoint
The Battle of Presentations

Google Slides focuses on efficiency and "good enough" design that can
be built by a team rapidly. PowerPoint remains the tool for cinematic,
high-stakes presentations.

Key Comparisons
® Multimedia and Animations:

» Google Slides: Offers basic transitions (Fade, Slide, Flip) and
basic animations. It supports YouTube embedding natively
(since Google owns YouTube), which is seamless.

» MS PowerPoint: A powerhouse. It features "Morph"
transitions, 3D models, intricate animation timings, and
superior image manipulation tools. If you need a presentation
to look like a movie, you use PowerPoint.

® Collaboration:

» Google Slides: Allows multiple people to build a deck at once.
One person can fix the text on Slide 5 while another swaps the
images on Slide 10. The chat function inside the editor
facilitates rapid feedback.

» MS PowerPoint: Similar to Word, the desktop version is
isolated. The web version allows collaboration, but formatting
often breaks when moving between the web version and the
desktop version.

® Portability:

» Google Slides: You never need to bring a USB drive. You just
log into your Google account on the presentation computer,
and your deck is there.

» MS PowerPoint : Often requires ensuring the presentation

computer has the right fonts installed and the correct version
of Office, otherwise, layouts can "break."

15.6. CLOUD STORAGE SOLUTIONS: THE DIGITAL
FILING CABINET

Cloud storage is the service that allows you to store data, files, and
photos on remote servers (the cloud) so that you can access them from
any device, anywhere. It effectively replaces the need for USB drives
and external hard drives.

While there are many providers, the market is dominated by "The Big
Three": Google Drive, Microsoft OneDrive, and Dropbox. Each has a
distinct personality and strengths depending on your ecosystem.
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15.6.1. The Big Three Compared
1. Google Drive (The Collaborator)

Best For: Users who live in the Google ecosystem (Gmail,
Android) and teams that prioritize real-time collaboration.

Key Feature: Deep integration with Google Workspace. You
don't just store files; you create them inside the storage (Docs,
Sheets).

Search Power: Being a Google product, its search capability is
unrivaled. It can recognize objects in photos and text inside
scanned PDFs (OCR) automatically.

Free Tier:15 GB (shared across Gmail, Drive, and Photos).

2. Microsoft OneDrive (The Windows Native)

Best For : Windows 10/11 users and Office 365 subscribers.

Key Feature :"Files On-Demand." This allows you to see all
your files in your computer's folder system without actually
downloading them, saving massive amounts of space on your
hard drive. It is baked directly into the Windows operating
system.

Integration : Seamlessly autosaves Word, Excel, and
PowerPoint files as you work on your desktop.

Free Tier:5 GB.

3. Dropbox (The Sync Specialist)

Best For: Creative professionals, freelancers, and users who
need to share large files between different operating systems
(e.g., Mac to PC).

Key Feature:Block-Level Sync. This is Dropbox's "secret
sauce." If you edit a 1GB video file, Dropbox only uploads the
tiny part of the file that changed, not the whole thing. This
makes syncing incredibly fast.

Simplicity: It is arguably the easiest interface to use. It doesn't
clutter the experience with an office suite; it just focuses on
storage.

Free Tier:2 GB.

15.6.2. Uploading and Downloading

While the interfaces differ slightly, the core mechanics of moving files
to and from the cloud are universal.

How to Upload Files (Getting data into the Cloud)

are generally three ways to upload files to any of these

platforms :
1.  The "Drag and Drop" Method (Web Browser):

Open your web browser (Chrome, Edge, Safari) and log into
Drive, OneDrive, or Dropbox.

| 308



CLOUD COMPUTING & ONLINE COLLABORATION

® Open the folder on your computer containing the files you
want to upload. NOTES

® Click and hold the file, drag it into the browser window, and
release. A progress bar will appear showing the upload status.

2. The "New" Button Method (Web Browser):

® Google Drive: Click the large + New button in the top left >
select File Upload or Folder Upload.

® OneDrive: Click + Add New>Files upload.
® Dropbox: Click Upload>Files or Folder.
3. The Desktop Sync Method (The Pro Way):

® Install the desktop app for your chosen provider. This creates
a special folder on your computer (e.g., a "Dropbox" folder in
your Favorites bar).

® Any file you save or drag into this specific folder on your
computer is automatically uploaded to the cloud in the
background. This is the most efficient way to work.

How to Download Files (Getting data out of the Cloud)
1. Single File Download:

® In the web interface, right-click the file you need.

® Select Download from the dropdown menu.

® The file will save to your computer’s "Downloads" folder.
2. Bulk Download (Zipping) :

® If you select multiple files or an entire folder and click
Download, the cloud service will automatically compress them
into a .ZIP file. You will need to "unzip" or "extract" this file
once it is on your computer to access the contents.

3. Offline Access (Mobile):

® On mobile apps (iIOS/Android), files are usually not
downloaded to save space. To access a file without internet
(e.g., on a plane), tap the "..." menu next to the file and toggle
"Make Available Offline."

15.6.3. Organizing Files in the Cloud

Digital hoarding is a real problem. Without structure, cloud storage
becomes a "data dump." Here is how to maintain a clean digital
workspace.

1. The Hierarchy Strategy (Nesting)

Do not save files to the "root" (the main screen). Create a logical
tree structure.

® Bad : Marketing Budget.xlsx sitting alone on the main screen.
® Good : Work>2024>Marketing>Budgets>Marketing Budget.xlsx.

® Rule of Thumb: If you have more than 10 loose files in a folder,
it’s time to create a sub-folder.
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2. Consistent Naming Conventions

NOTES Search bars are powerful, but they fail if files are named

Untitled_1.docx. Adopt a naming standard that includes the date
and the subject.

® Format: YYYY-MM-DD - Project Name - Description
® [Example : 2024-03-12 - Q1 Report - Draft.pdf
By putting the date first (Year-Month-Day), files will sort
chronologically automatically.
3. Color Coding and Starring
Visual cues help you navigate faster.

® Google Drive: Right-click a folder >Change Color. Make your
"Finance" folder green and your "Urgent" folder red.

® Starring/Favorites: All three platforms allow you to "Star"
(Drive /Dropbox) or "Favorite" (OneDrive) a file or folder. This
adds it to a special "Starred" tab on the left sidebar, acting as
a shortcut for files you access daily.

4. Managing "Shared with Me"

One of the most confusing parts of cloud storage is the "Shared
with Me" section. This is an incoming feed of files others have sent
you.

® Tip : Do not treat "Shared with Me" as a storage folder. It is a
messy inbox.

® Action : If someone shares a file you need to keep, right-click
it and select "Add shortcut to Drive" (Google) or "Add to my
OneDrive." This places a link to that file inside your organized
folder structure so you can find it later.

15.7. COLLABORATION FEATURES: THE ENGINE OF
MODERN WORK

The true power of cloud computing isn't just that files are stored
online; it’s that they are alive. In the traditional era of computing, a
document was a static file that lived on one person's hard drive. To
collaborate, you had to attach it to an email, send it, wait for edits,
receive it back, and merge the changes manually. This was slow,
prone to errors, and resulted in file names like
Report_Final_Final_V2_REAL_FINAL.docx.

Cloud collaboration eliminates this entirely. It turns documents into
virtual meeting rooms where work happens simultaneously.

15.7.1. Real-Time Co-Authoring

What is it?

Real-time co-authoring allows multiple users to access and edit the
same document, spreadsheet, or presentation at the exact same time.
It is the defining feature of platforms like Google Workspace and
Microsoft 365 (Web).
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How it Works :

® Presence Indicators: When you open a shared document, you will NOTES
see circular icons (avatars) in the top right corner representing
everyone else currently looking at the file.

® Colored Cursors: Each user is assigned a specific color (e.g., Alice
is pink, Bob is green). As they type or highlight text, you see their
colored cursor moving across your screen in real-time. There is
virtually no lag; if Alice types a sentence in London, Bob sees it
appear instantly in New York.

® The "Single Source of Truth": Because everyone is working on the
same file hosted on a central server, there are no '"versions" to
merge. Everyone is always looking at the most current information.

Key Benefits :

® Speed : A team can write a 10-page report in one hour if 5 people
write 2 pages each simultaneously.

® Conflict Resolution : If two people try to edit the same cell in a
spreadsheet, the system usually prioritizes the last keystroke or
warns the user, preventing data collision.

® Chat : Most co-authoring tools have a built-in chat window so you
can discuss the document without leaving the tab.

15.7.2. File Sharing Permissions: The Security Layers

When you invite someone to your virtual workspace, you don't have to
give them the keys to the entire building. Cloud platforms use a tiered
permission system (Access Control List) to determine exactly what a
user can and cannot do.

This is critical for security. You might want your boss to edit the
budget, your team to comment on it, and the client to only view it.

A. Viewer (Read-Only)

® The "Museum Visitor" Role: The user can look, but they
cannot touch.

® Capabilities: They can read the text, view the images, and
often print or download the file (unless you specifically
disable downloading).

® Restrictions: They cannot type, delete, format, or leave
comments. They cannot see the version history.

® Use Case: Sending a finalized contract to a client, publishing
a company policy, or sharing a price list.

B. Commenter (Suggester)

® The "Editor/Critic" Role: The user can propose changes
without actually changing the file.

® Capabilities: They can view the file and highlight text to add
"Comments" (sticky notes) in the margin. In Google Docs,
they can use "Suggestion Mode," where their edits appear as
colored markup (like red pen on paper) that the owner must

accept or reject.
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® Restrictions: They cannot permanently change the text. If
NOTES they delete a paragraph, it doesn't disappear; it gets crossed
out until the owner approves the deletion.

® Use Case: Peer reviews, teacher grading a student paper, or
legal counsel reviewing a draft.

C. Editor (Full Access)
® The "Co-Owner" Role: The user has nearly full control.

® Capabilities: They can add, delete, and format content. They
can accept or reject suggestions from Commenters. Usually,
they can also share the file with other people (unless
restricted by the owner).

® Use Case: Core team members working on a project
together.

15.7.3. Version History: The Time Machine

One of the most common fears of moving to the cloud is: "What if I
delete everything by accident?" or "What if my colleague messes up
my work?"

Version History (sometimes called Revision History) is the safety net
that solves this. Because cloud documents save automatically every
few seconds, the system keeps a log of every change made, effectively
creating an infinite undo button that stretches back to the moment
the file was created.

How it Works :

1. Continuous Snapshots: The cloud provider takes a "snapshot" of
the document periodically (e.g., every time a user stops typing for
a moment).

2. Attribution: The history tracks who made the change. It will
show: "Feb 14, 2:00 PM - Edited by John Smith."

3. The Timeline: You can open a timeline view (usually found under
File > Version History) that lists dates and times on the right side.
Clicking a date shows you exactly what the document looked like
at that moment.

Key Functions :

® Restoring: If you realize the current document is ruined, you can
click on a version from yesterday (or last year) and select "Restore
this version." The document instantly reverts to that state.

® Naming Versions: You can manually "Name" a version. For
example, before sending a draft to a boss, you can name the
current state "Draft 1 - Sent to Boss." This makes it easy to find
that specific state later, even if 50 more edits happen afterward.

® Copying Content: You don't always have to restore the whole file.
You can go into Version History, find a paragraph you deleted
last week, copy it, and paste it back into your current live
document.
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Scenario: The "Cat on Keyboard"

Imagine you select your entire thesis paper and accidentally hit NOTES

"Delete." Then, in a panic, you close the browser.
® Without Cloud: If you saved the empty file, your thesis is gone.

® With Cloud: You open the document. It is empty. You go to File >
Version History. You click the entry from 5 minutes ago. Your
thesis reappears. You click "Restore." Disaster averted.

bl
@ﬂ Check Your Progress 15.1

1. Multiple Choice Question : Which of the following is NOT a
primary benefit of Cloud Computing? A) Automatic Backups B)
Pay-as-you-go pricing C) Increased hardware dependency D)
Remote Accessibility

2. True or False : "In Google Docs, you must manually click a 'Save'
button every few minutes to ensure your data is written to the
cloud."

3. Short Answer Question : Briefly explain the difference between the
"Viewer" and "Editor" permission roles in a cloud environment.

4. Short Answer Question: What is "Version History" and why is it
considered a safety feature in cloud collaboration?

15.8. ONLINE DATA COLLECTION: THE SURVEY
REVOLUTION

In the past, collecting data meant clipboards, paper questionnaires,
and hours of tedious manual entry to type the results into a computer.
Online Data Collection automates this entire pipeline.

Tools like Google Forms and Microsoft Forms allow you to build digital
questionnaires in minutes, distribute them instantly via a link, and—
most importantly—automatically aggregate the answers into charts
and spreadsheets in real-time. Whether you are running a customer
satisfaction survey, a classroom quiz, or an event RSVP, these tools
turn raw input into actionable data instantly.

15.8.1. The Tools Compared

While both tools are excellent, your choice usually depends on which
ecosystem (Google or Microsoft) you already use.

Google Forms (The People's Choice)

® Overview: Known for being 100% free (for personal use) and
incredibly user-friendly. It is the go-to standard for students,
teachers, freelancers, and small businesses.

® Key Strength:Customization. Google Forms allows for more visual
customization (header images, fonts, colors) and has a massive
library of "Add-ons" that extend its functionality (e.g., setting time
limits or closing the form after 50 responses).
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® Data Destination: Responses flow directly into Google Sheets,
NOTES allowing for instant collaboration and cloud-based analysis.

Microsoft Forms (The Enterprise Choice)

® Overview: A cleaner, more corporate-focused tool. It integrates
deeply with Office 365.

® Key Strength:Analysis. Microsoft Forms uses built-in Al to provide
"Ideas" on how to interpret your data. It handles complex Likert
scales (matrix questions) slightly better visually.

® Data Destination: Responses flow into Microsoft Excel. If you are
using "Forms for Excel" (via OneDrive/SharePoint), the data
updates live in an online Excel workbook.

15.8.2: Creating Your Form

Building a form is a "drag-and-drop" experience. Here are the core
components you will manage during creation.

1. Title and Description

This is your "elevator pitch." If this section is unclear, people
won't fill out the form.

® Title: Be specific (e.g., "Q1 Employee Satisfaction Survey").

® Description: Explain why you are collecting this data and
ensure anonymity if applicable.

2. Question Types

Both platforms offer a variety of input methods to ensure you get

clean data:

® Short Answer / Paragraph: For names or open-ended
feedback.

® Multiple Choice: Users select one option from a list (e.g.,
"Yes/No").

® Checkboxes: Users select multiple options (e.g., "Which days
are you available?").

® Dropdown: Good for long lists (e.g., selecting a Country or
State) to save screen space.

® Linear Scale: The classic rating system (e.g., "On a scale of 1
to 5, how satisfied are you?").

® Date/Time: Forces the user to input a valid date format
(crucial for scheduling).

3. Advanced Feature: Branching (Skip Logic)

This is the feature that separates a novice form builder from a
pro. Branching allows you to send a user to a specific section
based on their answer.

® Scenario: You ask, "Do you own a car?"

» If they answer Yes -> The form jumps to Section 2: "Car
Maintenance Questions."

» If they answer No -> The form skips Section 2 and jumps
straight to Section 3: "Public Transport Habits."
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[ Benefit: This keeps your survey short and relevant. Users
never see questions that don't apply to them. NOTES

4. Settings and Restrictions
Before publishing, you must decide the rules of engagement:
® Collect Email Addresses: Essential if you need to know who
answered, but turn this off if you want an anonymous survey.

® Limit to 1 Response: Prevents one enthusiastic person from
skewing your data by voting 50 times.

® Shuffle Question Order: Great for quizzes to prevent cheating.
15.8.3. Managing and Distributing
Once your form is built, you need to get it in front of users. There are
three main ways to share:

1. Direct Link: A URL you can paste into an email, WhatsApp
message, or Slack channel. (Tip: Use the "Shorten URL" checkbox
in Google Forms to make the link cleaner).

2. Email: You can send the form directly from the platform. In Google
Forms, you can even embed the form inside the email so users can
answer without leaving their inbox.

3. Embed HTML: If you have a website, you can copy a snippet of
code (iframe) to display the form directly on your "Contact Us"
page.

4. QR Code: Microsoft Forms generates a QR code natively. This is

perfect for physical events—print the code on a poster, and
attendees can scan it with their phones to give feedback instantly.

15.8.4. Analyzing the Data

The moment a user clicks "Submit," the magic happens. You have two
ways to view the results:
1. The Summary View (Dashboard)

Both platforms provide a built-in dashboard that visualizes the
data instantly.

® Pie Charts: Automatically generated for Multiple Choice
questions.

® Bar Graphs: Generated for Checkboxes and Linear Scales.

® Word Clouds: Microsoft Forms sometimes uses this to visualize
common words in open-ended text responses.

® Use Case: This is perfect for getting a quick "pulse check" of the
data to show to a boss or team.

2. The Spreadsheet View (Raw Data)

For deep analysis, you click the green Sheets icon (Google) or the
green Excel icon (Microsoft). This opens a spreadsheet where:

® Row 1 contains your questions (Headers).

() Row 2 onwards contains the individual answers from each
user.
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® Column A is always the "Timestamp'"—the exact second the
NOTES form was submitted.

Once the data is in the spreadsheet, you can sort, filter, and
create Pivot Tables to find correlations (e.g., "Do people who own
cars rate our service higher than those who take the bus?").

bl
@ﬂ Activity 15.1: Working with Cloud Platforms and Collaborative
Tools
Objective :

To help students understand the fundamentals of cloud computing
and develop practical skills in using online collaboration tools for
document sharing, communication, and teamwork.

Activity Description :

Students will explore cloud computing concepts such as SaaS,
PaaS, and IaaS, and understand the advantages of cloud storage
and services. They will use platforms like Google Drive, OneDrive,
or Dropbox to upload, share, and collaborate on documents in real
time. The activity focuses on practical teamwork, version control,
file sharing permissions, and understanding the benefits and risks
of cloud-based systems.

Task to be performed :

1. Create or log in to a cloud storage account (e.g., Google Drive or
OneDrive).

2. Upload a document and organize files using folders.

3. Create a shared document (Word/Google Doc/Excel Sheet) and
collaborate with classmates in real time.

4. Assign access permissions (view, comment, edit) and observe
changes made by collaborators.

5. Explore version history and restore a previous version of the
document.

6. Research and briefly explain the differences between Saa$,
PaaS, and IaaS with examples.

7. Prepare a short report summarizing the advantages and
security concerns of cloud computing.

Expected Learning Outcome:

® Students will understand the basic concepts and service models
of cloud computing.

® Students will be able to use cloud storage platforms for file
management and sharing.

® Students will gain practical experience in online collaboration
and real-time document editing.

® Students will develop awareness of data security, privacy, and
best practices in cloud environments.
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15.9. SUMMARY
NOTES

This unit provided a detailed exploration of the modern cloud
computing landscape. We established that Cloud Computing is the
delivery of computing services over the internet, offering businesses
a shift from Capital Expenditure (CapEx) to Operating Expenditure
(OpEx) through a pay-as-you-go model. We identified the three
pillars of cloud benefits: Accessibility (anywhere access), Cost-
Savings (no hardware maintenance), and Backup (redundancy).

We analyzed the software layer, specifically Google Workspace,
highlighting its "cloud-native" philosophy that prioritizes real-time
collaboration over the deep, feature-heavy desktop legacy of
Microsoft Office. We learned that Cloud Storage (Drive, OneDrive,
Dropbox) acts as the central repository for data, requiring
disciplined folder structures and naming conventions to prevent
disorganization.

The unit emphasized that the true power of the cloud lies in
Collaboration. Features like simultaneous co-authoring and
granular sharing permissions (Viewer/Commenter/Editor) have
streamlined workflows and secured data. Finally, we covered
Online Data Collection, showing how tools like Google Forms have
democratized data analysis, allowing anyone to create logic-based
surveys and instantly visualize results without manual data entry.
Together, these tools form the backbone of modern digital
productivity.

15.10 GLOSSARY

1. Cloud Computing

A model for delivering computing services (servers, storage,
databases, software) over the internet (“the cloud”), allowing users
to access resources on-demand without owning physical
infrastructure.

2. The Cloud

A global network of remote servers working together as a single
ecosystem to store data, run applications, or deliver services like
email, streaming, and office tools.

3. IaaS (Infrastructure as a Service)

A cloud service model providing virtualized hardware resources
such as servers and storage. Users manage the OS and software.
Example: Amazon EC2.

4. PaaS (Platform as a Service)

A cloud service model offering a platform to develop, run, and
manage applications without handling underlying hardware
complexities. Example: Google App Engine.
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5. SaaS (Software as a Service)

NOTES A cloud service model where users access fully functional

software via the internet without managing infrastructure.
Example: Gmail, Dropbox.

6. Real-Time Collaboration

A feature allowing multiple users to simultaneously access, edit,
and comment on the same document or file, eliminating version
conflicts and improving workflow.

7. Cloud Storage

A service for storing files, data, and media on remote servers
accessible from any device. Examples include Google Drive,
Microsoft OneDrive, and Dropbox.

8. File-Sharing Permissions

Access levels assigned to users in a cloud environment: Viewer
(read-only), Commenter (suggest changes), Editor (full control),
determining what actions each user can perform.

9. Version History

A safety feature in cloud platforms that records every change to a
file, allowing users to revert to previous versions in case of errors
or accidental deletion.

10. Branching (Skip Logic)

A survey/form feature that directs respondents to different
questions or sections based on their previous answers, making
data collection more relevant and efficient.

15.11. ANSWER TO CHECK YOUR PROGRESS-
POSSIBLE ONE

Check Your Progress 15.1
1. C)Increased hardware dependency.

Explanation : Cloud computing decreases hardware dependency.
Because the heavy processing and storage happen on remote
servers, the user can access high-power computing services using
simple, low-power devices (like a Chromebook or smartphone).

2. Answer: False.

Explanation : Google Docs (and most cloud-native apps) save
automatically and continuously. Every keystroke is synced to the
server instantly, eliminating the need for a manual save button.

3. Answer:

Explanation : A Viewer has read-only access; they can look at
the document and typically download it, but they cannot alter the
content, add comments, or see the revision history. An Editor has
full write access; they can add or delete text, change formatting,
accepting suggestions, and share the file with others.
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4. Answer:

Explanation : Version History is a feature that keeps a log of NOTES

every change made to a document, stamped with a date and the
username of the editor. It is a safety feature because it acts as an
"infinite undo" button. If a user accidentally deletes content or a
file becomes corrupted, they can easily revert the document to a
previous state from minutes, days, or months ago.

15.12. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3777
Resource

15.13. REFERENCE

1. Cloud Computing: Web-Based Applications That Change the Way
You Work and Collaborate Online - Michael Miller — ISBN:
9788131725337 — (Published Year approx. 2009)

Introduces cloud computing and web-based applications for
collaboration, including task management, online calendars, file
sharing, and digital teamwork tools.

2. Cloud Computing: Concepts and Technologies — Gopal Shyam -
ISBN: 9780367554590 — 2021

Comprehensive cloud computing concepts, architecture, resource
management, SLAs, and security fundamentals from basics to
advanced topics.

3. Essentials of Cloud Computing: A Holistic Perspective -
Chellammal Surianarayanan & Pethuru Raj Chelliah - ISBN:
9783030131340 - 2019

Holistic overview of cloud computing, foundational concepts,
architectures, service models, and collaborative cloud
applications.

4. Cloud Computing: Concepts, Technology & Architecture -
Thomas Erl, Zaigham Mahmood & Ricardo Puttini — ISBN-13:
9780133387520 - 2013

Deep dive into cloud architecture, service models (IaaS, PaaS,
SaaS), deployment strategies, security, and cloud-based business
collaboration frameworks.

S. Collaboration with Cloud Computing: Security, Social Media, and
Unified Communications — Ric Messier — ISBN: 9780124170407 —
2014
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Focuses on cloud-enabled collaboration, unified communications,
NOTES social platforms, security considerations, and enterprise cloud
teamwork strategies.

15.14. EXERCISE

Part 1
A. Multiple choice question

1. Which cloud service model provides the end-user with a finished
product, such as Gmail or Dropbox, without requiring them to
manage the underlying infrastructure?

(a) IaaS (Infrastructure as a Service)
(b) PaaS (Platform as a Service)
(c) SaaS (Software as a Service)
(d) DaaS (Desktop as a Service)

2. When using Google Sheets vs. Microsoft Excel, which feature is a
distinct advantage of Google Sheets?

(a) Handling datasets larger than 10 million cells

(b) Native, web-based functions like =GOOGLEFINANCE
(c) Advanced VBA Macro support

(d) Offline processing power

3. In the context of Cloud Storage, what does "Synchronization" or
"Sync" refer to?

(a) Deleting files to save space
(b) Compressing files into a ZIP folder

(c) Automatically updating files across all connected devices to
match the latest version

(d) Scanning a document for viruses

4. Which Google Forms feature allows the survey to skip certain
questions based on a user's previous answer?

(a) Data Validation
(b) Shuffle Order
(c) Branching (Go to section based on answer)
(d) Required Field
5. Ifyou are working on a document and want a colleague to be able
to fix typos but NOT rewrite entire paragraphs without your
approval, which permission level should you assign?
(a) Viewer
(b) Commenter
(c) Editor
(d) Owner
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Answers with Explanations :

1. (c) SaaS (Software as a Service) — SaaS provides users with fully NOTES

functional applications like Gmail or Dropbox over the internet,
without requiring them to manage servers, storage, or
infrastructure.

2. (b) Native, web-based functions like =GOOGLEFINANCE - Google
Sheets has  built-in  web-based functions such as
=GOOGLEFINANCE that pull real-time data directly from the
internet, which is a distinct advantage in cloud-based work.

3. (¢) Automatically updating files across all connected devices to
match the latest version - Synchronization ensures that any
changes made to a file are automatically updated across all
devices linked to the cloud storage account.

4. (c) Branching (Go to section based on answer) — The Branching
feature in Google Forms allows the survey to direct users to
different sections depending on their previous responses.

S. (b) Commenter — The Commenter permission allows a colleague to
suggest changes and fix minor issues like typos without having
full editing rights to rewrite or alter the document completely.

B. Small answer type question

1. Define Infrastructure as a Service ([aaS) and provide one
example of when a business might use it.

2. Explain the concept of "Files On-Demand" (or Smart Sync) in
cloud storage and how it saves local hard drive space.

3. What is the function of the "Suggestion Mode" in Google
Docs, and how does it differ from direct editing?

4. Describe the difference between storing a file on a Local
Hard Drive versus storing it in the Cloud.

S. What is the purpose of Response Validation in Google
Forms, and why is it important for data quality?

Part 2

C. Long answer type question (200 words)

1. Compare and contrast Google Slides and Microsoft
PowerPoint. Focusing on collaboration versus multimedia
capabilities, which tool would you choose for a high-stakes
keynote presentation and why?

2. Explain the "Shared with Me" dilemma in cloud storage. Why
is it bad practice to use this tab as a storage location, and
what is the correct method for organizing shared files?

3. Discuss the economic advantages of Cloud Computing for a
startup company. Focus on the concepts of Scalability and
Upfront Costs.
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NOTES
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4.

Describe the process of Disaster Recovery using the cloud.
How does storing data in "Availability Zones" protect a
business from physical disasters like fires or floods?

Explain how Real-Time Co-authoring changes the workflow of
a team. Contrast the "old way" of emailing attachments with
the "new way" of cloud collaboration.

Part 3

D. Long answer type question (300 words)
1.

Cloud Architecture & Security: Write a detailed overview of
how cloud storage providers ensure data safety. Discuss the
concepts of Redundancy (storing data in multiple locations),
Encryption (protecting data during transfer), and Permissions
(controlling who sees what). Why might some industries still
hesitate to move to the cloud despite these measures?

The Battle of the Office Suites: Analyze the choice between
Google Workspace and Microsoft 365. Discuss the cultural
differences between a "Cloud-First" organization and a
traditional corporate environment. How do specific features in
Word/Excel vs. Docs/Sheets cater to these different user
bases?

Digital Organization Strategy: Create a comprehensive guide
on how to organize a chaotic cloud storage drive. Detail the
steps for creating a Folder Hierarchy, implementing Naming
Conventions (e.g., YYYY-MM-DD), and utilizing Color Coding
to improve efficiency. Why is "Digital Hoarding" a risk to
productivity?

The Lifecycle of Online Data Collection: Describe the end-to-
end process of running a survey using Google Forms. Start
from the Design Phase (choosing question types), move to the
Distribution Phase (sharing links/embedding), and finish with
the Analysis Phase (interpreting charts and exporting to
Sheets). How does this process compare to manual paper
surveys?

Collaboration Permissions and Ethics: Discuss the importance
of Access Control Lists (ACL) in a professional environment.
Scenario: You are the manager of a sensitive HR project.
Explain how you would use Viewer, Commenter, and Editor
permissions for different stakeholders (e.g., The CEO, The HR
Team, The Employees). What are the risks of giving "Editor"
access to too many people?
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16.1. INTRODUCTION

In the twenty-first century, the internet has evolved from a simple
information-sharing network into the backbone of the global economy
and public administration. This wunit explores the digital
transformation of society through three critical pillars: E-Commerce,
Digital Finance, and E-Governance.

The shift begins with the marketplace. Traditional brick-and-mortar
trading has expanded into Electronic Commerce, allowing businesses
and consumers to transcend geographical boundaries. Whether it is a
business procuring raw materials (B2B), a consumer buying groceries
(B2C), or neighbors selling used furniture to one another (C2C), the
digital marketplace offers unprecedented ubiquity and convenience.

However, online trade is impossible without a robust mechanism for
exchanging value. This brings us to Digital Finance. The migration
from cash to code has revolutionized how we view money. We will
examine the infrastructure that powers this—from traditional Internet
Banking methods like NEFT and RTGS to modern, mobile-first
innovations like the Unified Payments Interface (UPI) and Digital
Wallets. Crucially, as money moves online, so does crime. Therefore,
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understanding security protocols such as Two-Factor Authentication
NOTES (2FA), SSL encryption, and phishing awareness is no longer optional
but a survival skill for the digital citizen.

Finally, we look at how the state adopts these technologies through
E-Governance. The "Digital India" initiative aims to transform the
relationship between the government and the citizen. Through portals
like DigiLocker, UIDAI (Aadhaar), and Passport Seva, bureaucracy is
becoming paperless, transparent, and efficient. This unit provides a
holistic view of navigating the modern digital ecosystem safely and
effectively.

16.2. OBJECTIVE

After completing this unit you will be able to:

1. Differentiate between the primary models of E-Commerce (B2B,
B2C, and C2C) and identify the safety measures required for
online shopping.

2. Compare and contrast various digital payment methods,
including NEFT, RTGS, IMPS, Cards, and UPI, to select the
appropriate mode for specific transactions.

3. Implement essential digital security practices, such as
recognizing phishing attempts and utilizing Two-Factor
Authentication (2FA) and SSL indicators.

4. Explain the vision of the Digital India initiative and utilizing key
E-Governance portals like DigiLocker and UIDAL

5. Define the concept of Digital Signatures and their role in
authenticating electronic documents and ensuring non-
repudiation.

16.3. E-:COMMERCE: CONCEPTS, MODELS, AND
SAFETY

16.3.1. Concepts and Definitions

Foundations of E-Commerce

o S
S

E-Commerce

&i Business Models

Diverse strategjes for online
transactions, including 828, 82C, and
cac.

K@z Safety Measures

Essential practices to protect data,
pauments, and consumer privacy.

Figure 16.1 : Foundations of E-Commerce
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16.3.1.1. Defining E-Commerce

Electronic Commerce, commonly known as E-Commerce, refers to the NOTES

buying and selling of goods or services using the internet, and the
transfer of money and data to execute these transactions. It is often
used interchangeably with "e-business,” though e-business is a
broader term that encompasses all aspects of operating an online
business (including internal processes), whereas e-commerce focuses
specifically on the transaction of value.

16.3.1.2. Key Concepts

® The Digital Marketplace: Unlike a physical brick-and-mortar
store, e-commerce relies on a digital storefront. This removes
geographical barriers, allowing businesses to sell globally 24 /7.

® Disintermediation: This is the removal of intermediaries
(middlemen) from a supply chain. E-commerce allows
manufacturers to sell directly to customers, often lowering costs.

® Ubiquity: Commerce is no longer tethered to a physical space; it
is available everywhere (ubiquitous) via smartphones and laptops.

® Personalization: E-commerce platforms use data analytics to
track consumer behavior, allowing for highly personalized
recommendations and marketing (e.g., "Customers who bought
this also bought...").

16.3.2. E-Commerce Business Models

E-commerce is categorized based on the participants involved in the

transaction. The three most prevalent models are B2B, B2C, and C2C.

16.3.2.1. Business-to-Business (B2B)

In this model, both participants in the transaction are businesses.
This usually involves a manufacturer selling to a wholesaler, or a
wholesaler selling to a retailer.

[ ) Characteristics :

»  High Volume/Value: Transactions often involve bulk orders
(e.g., 500 laptops for a corporate office).

» Rational Buying: Decisions are logic-based, focusing on
price, ROI, and efficiency rather than emotion.

»  Long-term Relationships: Contracts are often recurring.
® Examples:

»  Alibaba: A platform connecting manufacturers in China with
retailers worldwide.

» Software as a Service (SaaS): A company buying a
subscription to Slack or Salesforce for its employees.
16.3.2.2. Business-to-Consumer (B2C)

This is the most familiar model to the general public. It involves a
business selling products or services directly to individual consumers.
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® Characteristics :

NOTES » Lower Volume: Purchases are usually for single items or

small quantities.

» Emotional Buying: Marketing focuses on brand image,
convenience, and desire.

» Short Sales Cycle: The decision to buy is often made
instantly (impulse buying).

e Examples:
» Amazon/Walmart: Buying a book or groceries online.
» Netflix: Purchasing a streaming service subscription.

» Direct-to-Consumer (DTC) Brands: Brands like Warby
Parker or Casper that manufacture and ship directly to you,
skipping the department store.

16.3.2.3. Consumer-to-Consumer (C2C)

This model facilitates commerce between private individuals. It
usually requires a third-party platform to facilitate the trade and
handle the payment security.

® Characteristics:
» Platform Dependent: Buyers and sellers rely heavily on the

platform (the intermediary) to build trust through rating
systems and reviews.

» Variable Goods: Items sold are often used, second-hand, or
handmade/unique.

» Self-Correction: The market regulates itself via user
feedback; bad sellers are rated poorly and eventually ousted.
® Examples:
» eBay: Individuals auctioning or selling used goods.
» Etsy: Artisans selling handmade jewelry to other individuals.

» Facebook Marketplace/Craigslist: Localized selling of
furniture or cars between neighbors.

16.3.3. Online Shopping Safety Measures

As financial transactions moved online, cybercrime evolved alongside
them. Ensuring safety in e-commerce requires vigilance from both the
Merchant (the seller) and the Consumer (the buyer).

16.3.3.1. Technical Safety Measures (For Platforms/
Merchants)

To protect user data, reputable e-commerce sites employ the following
technologies:

1. SSL/TLS Encryption (HTTPS) :

® Secure Sockets Layer (SSL) encrypts the data passing between
the user’s browser and the website’s server.
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® Indicator: Always look for "https://" at the start of the URL and
a padlock icon in the address bar. If a site is just "http://", it is NOTES
not secure for payments.

2. PCI DSS Compliance :

® The Payment Card Industry Data Security Standard is a set of
requirements intended to ensure that all companies that
process, store, or transmit credit card information maintain a
secure environment.

3. Two-Factor Authentication (2FA):

® This adds a layer of security by requiring a second form of
verification (like an SMS code or email link) in addition to a
password before a transaction is approved or an account is
accessed.

16.3.3.2. Consumer Safety Best Practices (For Buyers)

Shoppers must adopt specific habits to avoid phishing, fraud, and
identity theft:

® Verify the URL: Scammers often create "spoof' sites that look
exactly like Amazon or PayPal but have a slightly misspelled URL
(e.g., AmazOn.com). Always check the address bar.

® Use Secure Payment Methods:

» Credit Cards generally offer better fraud protection than debit
cards. If a credit card number is stolen, you can dispute the
charge before paying. If a debit card is stolen, the money is
gone from your bank account immediately.

» Digital Wallets: Services like PayPal, Apple Pay, or Google Pay
tokenize your financial data. The merchant never actually sees
your card number, only a one-time transaction token.

® Beware of Phishing Emails: Never click on links in emails
claiming "Your order has been cancelled" or "Update your
payment details" unless you requested them. Instead, go directly
to the website and log in to check your messages there.

® Public Wi-Fi Hygiene: Avoid making purchases while connected to
public Wi-Fi (like in a coffee shop or airport). Public networks are
easily intercepted by hackers. If you must buy something, turn
off Wi-Fi and use your cellular data.

® Check Digital Footprints/Reviews: If buying from a new or
unknown website, search for independent reviews of the site on
Google or Trustpilot to ensure it is a legitimate business

16.4. DIGITAL PAYMENT METHODS: A COMPRE-
HENSIVE GUIDE

The landscape of financial transactions has shifted dramatically from
cash-based dealings to a robust digital ecosystem. This guide explores
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the three primary pillars of modern digital payments: Internet
NOTES Banking protocols, Card systems, and Mobile-first technologies like
UPI and Wallets.

16.4.1. Internet Banking: NEFT, RTGS, and IMPS

Internet banking allows customers to conduct financial transactions
via a bank's website or mobile app. In India, the Reserve Bank of
India (RBI) and the National Payments Corporation of India (NPCI)
oversee three main modes of electronic fund transfer.

16.4.1.1. National Electronic Funds Transfer (NEFT)

NEFT is a payment system facilitating one-to-one funds transfers.

® Mechanism: Unlike real-time systems, NEFT operates on a
Deferred Net Settlement (DNS) basis. Transactions are processed
in batches (currently every half hour).

® Transaction Limits: Generally, there is no minimum or maximum
limit imposed by the RBI, though individual banks may set their
own per-transaction limits.

Availability: NEFT is available 24x7, 365 days a year.

Use Case: Ideal for paying electricity bills, credit card dues, or
transferring moderate amounts to family members where instant
settlement is not critical.

16.4.1.2. Real Time Gross Settlement (RTGS)

RTGS is defined by the continuous (real-time) settlement of funds
individually on an order-by-order basis.

® Mechanism: "Real Time" means the processing happens
immediately; "Gross Settlement" means the transaction is settled
individually without netting with any other transaction. Once
processed, payments are final and irrevocable.

® Transaction Limits: This system is designed for high-value
transactions. The minimum amount is 32 Lakhs. There is no
upper ceiling.

® Use Case: Best suited for high-value business transactions,
property purchases, or corporate vendor payments.

16.4.1.3. Immediate Payment Service (IMPS)

Managed by the NPCI, IMPS provides an instant, 24/7, interbank
electronic fund transfer service.

® Mechanism: It allows customers to access their bank accounts
and transfer funds immediately via mobile or internet banking.

® Key Advantage: Unlike NEFT (batches) or RTGS (high value),
IMPS is instant and works for lower amounts (usually up to %5
Lakhs).
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® Use Case: Urgent, low-to-medium value transfers (e.g., splitting a

dinner bill, emergency fund transfer). NOTES
16.4.2. Banking Cards: Credit vs. Debit vs. Virtual
Cards remain one of the most popular methods for both online and
offline (Point of Sale) transactions.
16.4.2.1. Debit Cards ("Buy Now, Pay Now")
A debit card is linked directly to your savings or current bank account.

® Function: When you use it, the money is immediately deducted
from your account balance.

® Pros: Prevents overspending (you can't spend what you don't
have); no interest charges; easy access to cash via ATMs.

® Cons: Limited fraud protection compared to credit cards; does not
build a credit history.

16.4.2.2. Credit Cards ("Buy Now, Pay Later")

A credit card allows you to borrow money from the card issuer up to a
certain limit (Credit Limit) to purchase items.

® Function: You pay the bill at the end of a billing cycle (usually 30-
45 days). If you pay the full amount by the due date, no interest
is charged.

® Pros: Builds credit score (CIBIL); offers rewards/cashback;
provides an interest-free loan period; superior fraud protection
(you are fighting the bank's money, not your own).

® Cons: High-interest rates if bills are unpaid; risk of debt traps.

16.4.2.3. Virtual Cards

A virtual card is a digital-only version of a debit or credit card. It has
no physical existence.

® Function: It is generated via a banking app and comes with a 16-
digit number, CVV, and expiry date, just like a physical card.

®  Security: This is its primary feature. Virtual cards can be created
for a single transaction (one-time use) or set with a very low limit.
If the card details are stolen during an online transaction, the
hacker cannot access your main bank balance because the
virtual card expires or has limited funds.

® Use Case: Subscribing to new websites or shopping on untrusted
e-commerce platforms.

16.4.3. UPI (Unified Payments Interface) & QR Codes

UPI has revolutionized the Indian payment ecosystem, becoming the
world's most successful real-time payment system.
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16.4.3.1. UPI (Unified Payments Interface)

NOTES
Developed by NPCI, UPI is a system that powers multiple bank

accounts into a single mobile application (of any participating bank),
merging several banking features, seamless fund routing, and
merchant payments into one hood.

® Virtual Payment Address (VPA): Instead of sharing sensitive
details like Bank Account Number and IFSC code, users share a
simple ID (e.g., name@bankname or a phone number).

® Two-Factor Authentication: Security is ensured via a device
binding (SIM card check) and a UPI PIN (entered for every
transaction).

® Interoperability: You can use a Google Pay app to send money to
a user on PhonePe or Paytm. The app used does not matter; the
underlying UPI rail connects them all.

16.4.3.2. QR (Quick Response) Codes

QR codes are two-dimensional barcodes that can store data (like a
merchant's UPI ID).

® Static QR: The code is permanent (e.g., a sticker on a shop
counter). The customer scans it and enters the amount manually.

® Dynamic QR: The merchant's POS machine generates a new code
for every transaction with the specific amount embedded. The
customer scans it, and the amount is pre-filled, preventing entry
errors.

16.4.4. Mobile Wallets

Before UPI became dominant, Mobile Wallets were the primary driver
of digital payments. They are digital versions of a physical wallet.

16.4.4.1 How They Work

Unlike UPI, which moves money Bank-to-Bank, a Wallet holds money
in a Prepaid Payment Instrument (PPI) account. You must "load"
money from your bank into the wallet, and then spend it.

16.4.4.2 Major Players

1. Paytm: One of the pioneers. Users store money in the "Paytm
Wallet" for quick payments without entering a PIN for every small
transaction (up to certain limits). It now also integrates UPI.

2. PhonePe & Google Pay (GPay): While often grouped with wallets,
these are primarily UPI Apps. They act as a bridge to your bank
account rather than storing money themselves. However,
PhonePe does offer a "PhonePe Wallet" for refunds and
cashbacks, and GPay utilizes "UPI Lite" to mimic wallet-like speed
for small transactions.
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16.4.4.3 Key Distinction: Wallet vs. UPI

® KYC: Wallets require independent KYC (Know Your Customer) NOTES

verification. UPI relies on the bank's existing KYC.

® Interest: Money sitting in a Wallet earns zero interest. Money used
via UPI sits in your savings account earning interest until the
moment it is spent.

16.5 SECURITY IN DIGITAL FINANCE

As financial ecosystems migrate to digital platforms, the "trust" that
used to exist between a customer and a bank teller is now replaced by
cryptographic protocols and verification layers. Understanding these
three pillars of security is essential for any user of digital banking or e-
commerce.

16.5.1. Two-Factor Authentication (2FA) & Omne-Time
Passwords (OTP)

Two-Factor Authentication (2FA) is a security process in which a user
provides two different authentication factors to verify themselves. It
operates on the principle that a security system is stronger if it
requires more than just a password.

16.5.1.1. The Three Factors of Authentication

To understand 2FA, one must understand the three categories of
evidence (factors) used to prove identity:

1. Something you KNOW: A password, PIN, or answer to a secret
question.

2. Something you HAVE: A mobile phone, a hardware token
(YubiKey), or a debit card.

3. Something you ARE: Biometrics like fingerprints, FacelD, or retina
scans.

True 2FA requires a combination of two different factors. Using two

passwords is not 2FA; using a password (Knowledge) and a fingerprint
(Inherence) is.

16.5.1.2 The Role of OTP (One-Time Password)

The most common implementation of the "Something you HAVE"
factor in digital finance is the OTP.

® Definition: An OTP is a string of numeric or alphanumeric
characters that authenticates a user for a single login session or
transaction.

® Dynamic Nature: Unlike a static password that remains the same
until you change it, an OTP is generated dynamically and expires
quickly (usually within 30-60 seconds).

® Delivery Methods:
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» SMS/Email: The bank sends a code to your registered mobile
NOTES number. This verifies that the person trying to log in currently
possesses the registered phone.

» Authenticator Apps (TOTP): Apps like Google Authenticator or
Microsoft Authenticator generate codes locally on your device
based on a shared secret key and the current time (Time-
based One-Time Password). This is more secure than SMS as
it is not susceptible to SIM swapping attacks.

Why it matters: If a hacker steals your banking password via a data
breach, they still cannot empty your account because they do not
physically have your phone to receive the OTP required to authorize
the transfer.

16.5.2. Identifying Phishing and Fraudulent Links

Phishing is a cybercrime where attackers pose as legitimate
institutions (like your bank, the Income Tax Department, or Amazon)
to lure individuals into providing sensitive data such as personally
identifiable information, banking and credit card details, and
passwords.

16.5.2.1 The Mechanics of a Phishing Attack

Phishing is a form of Social Engineering—it hacks the human, not the
machine. It relies on creating a sense of Urgency, Fear, or Greed.

16.5.2.2 How to Identify "Fake" Links and Emails

To protect your finances, you must learn to scrutinize communication
channels. Look for these red flags:

A. The URL Mismatch (Typosquatting)

® The Trick: Scammers buy domain names that look very
similar to legitimate ones.

® The Check: Hover your mouse over the link without clicking.
Look at the actual address.

» Real:www.hdfcbank.com
» Fake:www.hdfc-update-kyc.com or
www.hdfcbank.secureserver.net
» Subtle Typos:www.paytmm.com (double 'm') or
www.google.com (capital T instead of 'T').
B. The "Call to Action" (Panic Inducement)

® The Trick: Phishing messages demand immediate action to
bypass your critical thinking.

» "Your account will be blocked in 24 hours if you don't
update PAN."

» "Unauthorized login attempt detected. Click here to
verify."
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® The Defense : Banks never ask for sensitive details (like
passwords or CVV) via email or SMS links. If you are worried, NOTES
do not click the link. Instead, open your browser, type the
bank's URL manually, and log in to check for notifications.

C. Generic Greetings

® The Trick: Phishing emails are sent to millions. They don't
know your name.

® The Check: Valid emails from your bank will usually address
you as "Dear Mr. Smith" or include the last 4 digits of your
account number. Phishing emails use "Dear Customer" or
"Dear User."

16.5.3. Secure Socket Layer (SSL) & HTTPS

When you send data across the internet (like your credit card
number), it travels through dozens of servers before reaching the
bank. Without encryption, any of those servers could read your data.

16.5.3.1 Definitions

® SSL (Secure Sockets Layer): This is the standard security
technology for establishing an encrypted link between a web
server (website) and a browser. Note: While we still say "SSL,"
modern systems actually use a newer, more secure version called
TLS (Transport Layer Security), but the term SSL persists.

® HTTPS (Hypertext Transfer Protocol Secure): This is the secure
version of HTTP, the protocol over which data is sent between your
browser and the website. The 'S' stands for 'Secure'.

16.5.3.2 How it Works: The "Secure Tunnel"
Imagine sending a letter in a clear plastic envelope; the postman can
read it. SSL puts that letter inside a locked steel box.

1. Handshake: When you visit a secure site, your browser and the
website's server perform an "SSL Handshake." They agree on a
secret code (encryption key) that only they know.

2. Encryption: Once the connection is established, all data sent is
scrambled into unreadable characters. If you type "1234", it
travels across the internet as x7#b9@z.

3. Decryption: Only the destination server has the key to unscramble
the message back to "1234".

16.5.3.3. How to Verify SSL/HTTPS
Before entering any financial information, perform these visual checks:

1. The Padlock Icon: Look for a closed padlock symbol in the address
bar (left of the URL). This indicates the connection is encrypted.

2. The Protocol: Ensure the URL starts with https:// and not
http://.
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3. Certificate Details: You can click the padlock icon to view the SSL
NOTES Certificate. This digital passport proves the website is actually who
it claims to be (e.g., it proves you are really on PayPal.com and not
a fake site).

¥l Check Your Progress 16.1

1. Multiple Choice Question : Which of the following payment
systems operates on a "Deferred Net Settlement" basis, where
transactions are processed in batches? A) RTGS B) IMPS C) NEFT
D) UPI

2. Q2. True or False : A "Static QR Code" generates a new, unique
code for every distinct transaction amount to prevent data entry
errors.

3. Q3. Short Answer: Briefly explain the difference between B2B and
C2C e-commerce models with one example for each.

4. Q4. Short Answer: What is the primary function of DigiLocker,
and how does it

16.6 E-GOVERNANCE INITIATIVES & DIGITAL INDIA

16.6.1. Overview of Digital India

Digital India is a flagship programme of the Government of India with
a vision to transform India into a digitally empowered society and
knowledge economy. Launched in July 2015, its primary goal is to
ensure that government services are made available to citizens
electronically by improving online infrastructure and by increasing
Internet connectivity.

16.6.1.1. The Three Core Vision Areas

1. Digital Infrastructure as a Utility to Every Citizen: Providing high-
speed internet, a digital identity (Aadhaar), and safe/secure cyber
space.

2. Governance & Services on Demand: Seamless integration of
services across departments, real-time availability of services via
online and mobile platforms, and making financial transactions
electronic and cashless.

3. Digital Empowerment of Citizens: Universal digital literacy and
availability of digital resources in Indian languages.

16.6.1.2. The 9 Pillars of Digital India

The initiative is supported by nine pillars of growth, including
Broadband Highways, Universal Access to Mobile Connectivity, Public
Internet Access Programmes, e-Governance (reforming government
through technology), e-Kranti (electronic delivery of services),
Information for All, Electronics Manufacturing, IT for Jobs, and Early
Harvest Programmes.
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16.6.2. Using Key Government Portals

. . " . . . NOTE
E-Governance has simplified citizen interaction with the state through OTES

specialized portals. Three of the most critical ones are DigiLocker,
UIDAI, and Passport Seva.

16.6.2.1. DigiLocker (Document Storage)

"Paperless Governance" DigiLocker is a cloud-based platform for the
issuance and verification of documents and certificates.

® Concept : It eliminates the need to carry physical documents.
Organizations (like the CBSE board or Transport Department) can
push electronic copies of documents directly to a citizen's digital
locker.

® Key Features :

» Issued Documents: These are e-documents issued by
government agencies directly into your locker (e.g., Driving
License). Under Rule 9A of the IT Rules 2017, these are legally
equivalent to original physical documents.

» Uploaded Documents: Users can also scan and upload their
own legacy documents (like old rent agreements) for safe
keeping (up to 1GB storage).

® Usage : Showing your Driving License to a traffic cop via the
DigiLocker app on your phone is valid; you do not need the
physical card.

16.6.2.2. UIDAI (Aadhaar)

"Digital Identity" The Unique Identification Authority of India (UIDAI)
manages Aadhaar, the world’s largest biometric ID system.

® Concept: It issues a 12-digit unique identity number to residents
based on their biometric (fingerprint and iris scan) and
demographic data.

® The Portal (myaadhaar.uidai.gov.in):

» Download Aadhaar: If you lose your card, you can download a
password-protected e-Aadhaar PDF.

» Update Details: Citizens can update their address online using
supporting documents.

» Lock/Unlock Biometrics: A critical security feature. If you are
not using your Aadhaar for verification, you can "lock" your
biometrics so no one can misuse your fingerprints for
authentication.

» Virtual ID (VID) : To protect privacy, users can generate a
temporary 16-digit VID to share with agencies instead of their
permanent Aadhaar number.
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16.6.2.3. Passport Seva

NOTES
"Mission Mode Project" The Passport Seva Project (PSP) transformed

passport delivery from a cumbersome, opaque process to a
transparent, streamlined digital service.

® Concept: A public-private partnership (with TCS) to deliver
passport-related services to citizens.

® Process Flow:
1. Online Registration: Users register on passportindia.gov.in.
2. Application Filling: Fill details for Fresh/Re-issue of passport.

3. Appointment Booking: Pay the fee online and schedule an
appointment at a Passport Seva Kendra (PSK).

4. Visit PSK: Biometrics and document verification happen
physically at the center.

S. Police Verification: The file is sent digitally to the police
station; verification is often done via tablets (mPassport Police

App).
16.6.3. Digital Signatures

As physical papers disappear, the "handwritten signature" must be
replaced by a secure digital equivalent to validate documents.

16.6.3.1 Concept: What is a Digital Signature?

A Digital Signature is a mathematical technique used to validate the
authenticity and integrity of a message, software, or digital document.
It is the digital equivalent of a handwritten signature or stamped seal,
but it is far more secure.

It ensures three things:
1. Authentication: The receiver knows exactly who the sender is.

2. Integrity: The receiver knows the message/document has not
been altered in transit.

3. Non-Repudiation: The signer cannot later deny signing the

document.

16.6.3.2. How it Works (Simplified)
It uses Public Key Cryptography (Asymmetric Encryption).

1. Key Pair: The signer has a Private Key (known only to them) and a
Public Key (known to everyone).

2. Signing: The sender uses their Private Key to "lock" (sign) the
document hash.

3. Verification: The receiver uses the sender's Public Key to "unlock”
(verify) it. If it unlocks successfully, it proves the document came
from the sender and hasn't changed.
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16.6.3.3. Digital Signature Certificate (DSC)

To sign documents in India, you need a DSC stored on a USB token
(which looks like a pen drive). These are issued by a Certifying
Authority (CA) like eMudhra or nCode.

® Class 3 DSC : Currently the standard in India. It requires the
applicant to be physically present (or undergo video verification) to
prove their identity before the certificate is issued.

NOTES

16.6.3.4. Usage in India

® Income Tax Returns (ITR): Signing tax returns electronically
without sending physical paper to Bangalore.

® MCA Filings: Company Directors must sign annual reports and
incorporation papers digitally.

® e-Tendering: Government contractors must digitally sign their bid
documents to ensure the bids are not tampered with. GST: Filing
Goods and Services Tax returns requires a DSC for companies.

-n
B Activity 16.1: Exploring Digital Financial Platforms and E-
Governance Services

Objective :

To help students understand the concepts of digital financial services
and e-governance, and develop practical knowledge of online payment
systems and government service portals.

Activity Description :

Students will explore various digital financial services such as UPI,
net banking, mobile wallets, and online payment gateways. They will
also study e-governance initiatives and government portals that
provide online services like bill payments, tax filing, Aadhaar services,
DigiLocker, and other citizen-centric services. The activity focuses on
digital literacy, safe transaction practices, and understanding the role
of technology in public administration.

Task to be Performed :

1. List different types of digital financial services (UPI, mobile wallets,
net banking, debit/credit cards).

2. Demonstrate (using screenshots or a simulation) how an online
payment is made securely.

3. Identify key features of at least two e-governance portals (e.g.,
DigiLocker, online tax portal, government service portal).

4. Explain the benefits of digital payments and e-governance for
citizens and businesses.

5. Discuss security measures such as OTP, encryption, secure
passwords, and fraud prevention techniques.

6. Prepare a report or presentation summarizing digital financial
tools and e-governance services in India.
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Expected Learning Outcome :

NOTES ® Students will understand different types of digital financial

services and how they function.

® Students will gain awareness of e-governance platforms and their
importance in digital India initiatives.

® Students will develop knowledge of safe online transaction
practices.

® Students will enhance digital literacy and understand the impact
of technology on financial and government services.

16.7. SUMMARY

This unit has provided a comprehensive overview of the digital
ecosystem. We began by defining E-Commerce, noting how B2B, B2C,
and C2C models have disrupted traditional supply chains by
introducing disintermediation and global reach. We then transitioned
to the financial rails that support this trade, analyzing the nuances of
Digital Payments. We learned that while NEFT and RTGS serve high-
value or batch processing needs, UPI has revolutionized daily micro-
transactions through real-time, mobile-first interoperability.

Crucially, the unit emphasized that digital convenience comes with
risks. We explored Security Measures such as the necessity of HTTPS
for data encryption and the protective layer of Two-Factor
Authentication (2FA) to safeguard against phishing and identity theft.
Finally, we examined E-Governance, highlighting how the "Digital
India" initiative uses technology to empower citizens. Tools like
DigiLocker and Digital Signatures have legitimized electronic
documents, while platforms like UIDAI and Passport Seva have
streamlined identity management. Ultimately, mastering these three
areas—Commerce, Finance, and Governance—is essential for
navigating the modern world securely and efficiently.

16.8. GLOSSARY

1. E-Commerce — Buying and selling of goods or services online,
involving the transfer of money and data. It includes models like
B2B, B2C, and C2C.

2. B2B (Business-to-Business) - E-Commerce model where
transactions occur between businesses, often involving bulk
orders and long-term contracts.

3. B2C (Business-to-Consumer) - E-Commerce model where
businesses sell directly to individual consumers, focusing on
convenience, brand, and quick sales cycles.

4. C2C (Consumer-to-Consumer) - E-Commerce model where
transactions occur between individuals, typically via a third-party
platform that ensures trust and secure payments.

5. UPI (Unified Payments Interface) — Mobile-based real-time payment

system allowing interbank transfers via a Virtual Payment Address
(VPA), ensuring privacy and convenience.
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6. Digital Wallets — Prepaid accounts that store money digitally for
small, frequent transactions, often integrated with UPI or other NOTES
payment methods.

7. Two-Factor Authentication (2FA) — Security mechanism requiring
two forms of verification (knowledge, possession, or biometrics) to
authorize digital transactions.

8. SSL/TLS & HTTPS — Encryption protocols securing data between a
browser and server, indicated by a padlock symbol and “https://”
in the website URL.

9. DigiLlocker — Cloud-based government platform for storing and
verifying official documents digitally, legally equivalent to physical
copies under IT Rules 2017.

10. Digital Signature - A cryptographic technique ensuring
authentication, integrity, and non-repudiation of electronic
documents using a private-public key pair.

16.9. ANSWER TO CHECK YOUR PROGRESS-POSSIBLE
ONE

Check Your Progress 16.1

1. (C) NEFT Explanation: NEFT (National Electronic Funds Transfer)
settles transactions in batches (usually every half hour), whereas
RTGS and IMPS settle transactions in real-time (instantly).

2. False Explanation : A "Static" QR code is permanent and does not
change (like a sticker on a shop counter). It is the "Dynamic" QR
code that changes for every transaction to include the specific
amount.

3. B2B (Business-to-Business) involves transactions between two
businesses, such as a manufacturer selling tires to a car company
(e.g., Alibaba). c2C (Consumer-to-Consumer) involves
transactions between private individuals, often for used goods
(e.g., selling an old bike on eBay or OLX).

4. DigiLlocker is a cloud-based platform for issuing and verifying
documents and certificates. Its primary legal benefit is that issued
documents pulled into DigiLocker are deemed legally equivalent to
original physical documents under the IT Rules, 2017, eliminating
the need to carry physical papers like driving licenses.

16.10. SUGGESTED READINGS - OER

Sr. No. Title URL

Open http:/ /books.aisectonline.com
1 Educational | [User/UnitUrls?unitld=3778

Resource
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16.11. REFERENCE
NOTES

1. Digitalization and the Future of Financial Services: Innovation and
Impact of Digital Finance — Darko B. Vukovic, Moinak Maiti &
Elena M. Grigorieva — ISBN-13: 9783031115448 — Published 2022
Covers digital financial services, FinTech innovation, digital
finance transformation, and future scenarios in financial systems.

2. Digital Transformation in Financial Services — Claudio Scardovi —
ISBN-13: 9783319669441 — Published 2017

Explores impacts of digitalization on the global financial system,
including digital financial services, analytics, interconnectivity,
and new business solutions.

3. E-Financial Strategies for Advancing Sustainable Development:
Fostering Financial Inclusion and Alleviating Poverty — Nadia
Mansour, Sukanta Baral & Vikas Garg - [ISBN-13:
9783031675225 — Published 2024

Provides insights on e-financial tools and strategies to promote
financial inclusion and sustainable development.

4. Digital Governance: Applying Advanced Technologies to Improve
Public Service — Michael E. Milakovich — ISBN-13: 9781032105574
— Published 2022

Discusses the application of digital technologies in governance,
service delivery, and transformation of public administration.

S. Strategic Planning and Implementation of E-Governance — P. K.
Suri & Sushil - ISBN-13: 9789811021756 - Published 2016
Focuses on strategic planning and practical implementation
aspects of e-governance projects with case studies and
frameworks.

16.12. EXERCISE

Part 1

A. Multiple choice question

1. Which E-Commerce model best describes a company purchasing
a subscription to Salesforce software for its employees?

(a) B2C
(b) C2C
(c) B2B
(d) DTC

2. In the context of website security, what does the "S" in HTTPS
stand for?

(a) Standard (b) Secure
(c) System (d) Speed
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3. What is the minimum transaction limit for RTGS (Real Time
Gross Settlement) in India? NOTES

(@) "1 Lakh
(b) "2 Lakhs
(c) °5 Lakhs
(d) No minimum limit
4.  Which of the following is an example of "Something you HAVE" in
Two-Factor Authentication?
(a) A Password
(b) A PIN
(c) A Fingerprint
(d) An OTP sent to your phone
5. Which Digital India initiative is primarily responsible for
biometric identity management?
(a) DigiLocker
(b) Passport Seva
(c) UIDAI (Aadhaar)
(d) e-Kranti

Answers with Explanations :

1. (c) B2B - A company buying a subscription to Salesforce software
for use by its employees is a Business-to-Business transaction,
where one business provides a service to another.

2. (b) Secure — In HTTPS, the “S” stands for Secure, indicating that
the communication between your browser and the website is
encrypted for safety.

3. (d) No minimum limit
Correct : (d) No minimum limit — RTGS in India actually has no
minimum transaction limit set by RBI as a system for high-value
transfers — although historically a 32 lakh minimum was typical,

recent guidelines remove a strict minimum, so the correct best
answer here is No minimum limit.

4. (d) An OTP sent to your phone — “Something you HAVE” in Two-
Factor Authentication refers to a physical device or token you
possess, such as a one-time password (OTP) sent to your phone.

5. (c) UIDAI (Aadhaar) — The Unique Identification Authority of India
(Aadhaar) is the Digital India initiative responsible for large-scale
biometric identity management, linking unique IDs to fingerprints
and iris scans.

B. Small answer type question

1. Define Phishing and list two common "red flags" to identify a
phishing email.
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2. Explain the concept of a Virtual Card and why it is
NOTES considered safer for online transactions than a physical
card.

3. What is Disintermediation in the context of E-Commerce?
Briefly describe the function of a Digital Signature.

5. What is the difference between a Debit Card and a Credit
Card regarding the source of funds?

Part 2

C. Long answer type question (200 words)

1. Compare IMPS and NEFT in terms of settlement time,
availability, and typical use cases.

2. Explain the mechanism of UPI (Unified Payments Interface).
How does the Virtual Payment Address (VPA) enhance
privacy?

3. Describe the three core vision areas of the Digital India
programme.

4. Discuss the importance of SSL/TLS Encryption for E-
Commerce websites. How can a user verify if a site is SSL
secured?

5. Differentiate between B2C (Business-to-Consumer) and C2C
(Consumer-to-Consumer) business models, highlighting the
role of the platform/intermediary in each.

Part 3

D. Long answer type question (300 words)

1. Security in Digital Finance: comprehensive essay on the
importance of Two-Factor Authentication (2FA) and the best
practices a consumer should follow to avoid online fraud.

2. E-Governance Portals: Detail the features and benefits of
DigiLocker and the Passport Seva Project. How have these
initiatives improved citizen service delivery?

3. Payment Systems: Provide a detailed comparison of Internet
Banking (NEFT/RTGS) versus Mobile-first payments
(UPI/Wallets). Discuss the advantages and limitations of
each.

4. E-Commerce Models: Analyze the impact of E-Commerce on
traditional business. detailed explanations of B2B, B2C, and
C2C models with relevant examples.

5. Digital Identity: Explain the significance of UIDAI (Aadhaar) in the
Indian digital ecosystem. How does it serve as the foundation for
other services like banking and e-verification?

AUTOMATION AND INTERNET | 342



UNIT - 17

WEB FUNDAMENTALS
& HTML BASICS

UNIT STRUCTURE

17.1 Introduction

17.2  Objective

17.3 Web Architecture: A Detailed Guide

17.4 Introduction to HTML: The Foundation of the Web
17.5 Basic HTML Tags: Text, Formatting, and Structure
17.6 Lists and Links: Connecting and Organizing Content
17.7 Media and Tables: Visuals and Data Organization
17.8 Summary

17.9 Glossary

17.10 Answer to check your progress

17.11 Suggested readings - OER

17.12 Reference

17.13 Exercise

17.1. INTRODUCTION

The World Wide Web has evolved from a simple repository of text
documents into a complex, interactive ecosystem that powers modern
communication, commerce, and entertainment. Understanding how
this ecosystem functions is the first step in becoming a web developer.
At its core, Web Architecture describes the interaction between a client
(the user's browser) and a server. This interaction defines the two
primary categories of websites: Static and Dynamic. While static
websites deliver fixed content exactly as stored, dynamic websites
leverage databases and server-side processing to generate unique,
personalized experiences for every user.

However, regardless of whether a site is a simple personal blog or a
complex social network, the foundational language used to structure
the visual interface remains the same: HTML (HyperText Markup
Language). HTML is the skeleton of the web. It does not handle logic or
style; rather, it provides the essential structure, defining what
constitutes a heading, a paragraph, a list, or an image. Without HTML,
the web would be a shapeless stream of raw text.

AUTOMATION AND INTERNET
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NOTES

In this unit, we have explored the technical anatomy of an HTML
page, moving from the basic "boilerplate" structure of the <head> and
<body> tags to the specific elements that organize content. We have
examined how to format text for emphasis, organize complex data
using lists and tables, and connect pages through hyperlinks.
Mastering these fundamental tags is critical, as they form the
building blocks upon which all styling (CSS) and interactivity
(JavaScript) are applied.

17.2. OBJECTIVE

After completing this unit, you will be able to:

® Differentiate between Static and Dynamic web architectures and
identify the appropriate use cases for each.

® Explain the standard structure of an HTML document, including
the specific roles of the Head and Body sections.

® Apply basic HTML formatting tags to structure text using
headings, paragraphs, and emphasis styles.

® Construct organized content using Ordered and Unordered lists
and connect web pages using Hyperlinks.

® Integrate multimedia and data visualization into web pages using
Image tags and Table structures.

17.3. WEB ARCHITECTURE: A DETAILED GUIDE

17.3.1. Static vs. Dynamic Website Architecture

Web architecture refers to the planning and design of the technical,
functional, and visual components of a website. The most
fundamental architectural decision is whether a site will be static or
dynamic.

Building Blocks of Web Architecture
Y4Y

4 R
== &

Servers Databases

Provide computing Store and manage data
power and host web for web applications.

\ applications, y k& J
4 : N
N

Client-Side Technologies

Enhance user experience and interactivity on websites,

Figure 17.1 : Building Blocks of Web Architecture
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1. Static Website Architecture

A static website is the simplest form of web architecture. It NOTES

consists of fixed code files that are delivered to the user exactly as
they are stored on the server.

® How It Works:

» The website consists of pre-built files (HTML, CSS,
Images).

» When a user visits a URL (e.g., www.example.com/about),
the browser sends a request to the web server.

» The server locates the specific file (e.g., about.html) and
sends it back to the browser without modifying it.

» Every user sees the exact same content until the
developer manually updates the source files and re-
uploads them.

® Key Characteristics:

» Pre-rendered: Pages exist as real files on the hard drive of
the server.

» No Database Connection: It does not pull data from a
database in real-time.

» Client-Side Only: All processing happens in the user's
browser (rendering HTML/CSS).
2. Dynamic Website Architecture
A dynamic website generates content on the fly.It does not store

each page as a separate file; instead, it builds the page in real-
time when a user requests it.

® How It Works:

» When a user requests a page, the server passes the
request to an Application Server or backend engine (using
languages like Python, PHP, Node.js).

» The application server runs logic (e.g., "Check if the user
is logged in").

» It queries a Database to fetch content (e.g., "Get the latest

S news articles").

» It constructs the HTML page with this data and sends the
"assembled" page to the browser.

® Key Characteristics :

» Database-Driven: Content is stored in a database (SQL or
NoSQL), not in static HTML files.

» Server-Side Processing: The server actively "thinks" and
constructs pages before sending them.

> Personalization: Different users can see different content
(e.g., a logged-in dashboard vs. a login screen).
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17.3.2. The Core Technologies (Overview)

NOTES Regardless of whether a site is static or dynamic, the final result sent

to the user's browser is always a combination of three core
technologies. Think of a website as a House:

1. HTML (HyperText Markup Language) — The Structure
HTML is the skeleton and foundation of the web.It defines what
the content is.

® Role : It organizes the content into logical blocks using "tags".
It tells the browser, "This is a heading," "This is a paragraph,"
or "This is an image."

® Key Concepts :
» Semantics : Using the correct tag for the correct purpose

(e.g., <header>, <article>, <footer>) helps search engines
understand the page.

» DOM (Document Object Model): HTML creates a tree-like
structure of elements that the browser reads to display
the page.

» Analogy: In a house, HTML is the concrete, wood frames,
and drywall. It gives the house its shape and structure,
but it looks raw and unpainted.

Example :
HTML
<h1>Welcome to My Site</h1>
<p>This is a paragraph of text.</p>
<button>Click Me</button>
2. CSS (Cascading Style Sheets) — The Presentation

CSS is the skin, paint, and interior design.It defines how the
content looks.

® Role: It controls the visual layout, colors, typography, and
responsiveness (how the site looks on mobile vs.
desktop).Without CSS, every website would look like a plain
Word document from 1995.

® Key Concepts:

» Selectors: Targeting specific HTML elements (e.g., "Make
all buttons blue").

» Box Model: Every HTML element is a box with margins,
borders, padding, and content.

» Responsive Design: Using "Media Queries" to change the
layout based on screen size (e.g., stacking columns
vertically on a phone).

® Analogy: In a house, CSS is the paint on the walls, the
carpet, the arrangement of furniture, and the lighting. It
makes the structure usable and attractive.
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3. JavaScript (JS) — The Behavior

JavaScript is the electricity and plumbing. It defines how the
content acts.
® Role: It adds interactivity and logic.While HTML/CSS are

passive (they just sit there), JavaScript is active.lt allows the
page to change without reloading.

NOTES

® Key Concepts:
» DOM Manipulation: JS can reach into the HTML and

change text, hide elements, or change colors in response to
user actions (e.g., clicking a "Dark Mode" toggle).

» Event Handling: Listening for clicks, scrolls, or key
presses.

» API Calls (Fetch): JS can request new data from a server
after the page has loaded (e.g., loading new posts as you
scroll down an Instagram feed).

® Analogy: In a house, JavaScript is the functional utility system:
the garage door opener, the thermostat that adjusts
automatically, and the dimmer switches.

17.4. INTRODUCTION TO HTML: THE FOUNDATION
OF THE WEB

17.4.1. What is HTML?

HTML stands for HyperText Markup Language. It is not a
programming language in the traditional sense (like Python or Java)
because it doesn't handle logic or math (like "if this, then that").
Instead, it is a descriptive language.

® HyperText: Refers to "text within text." It is the system of linking
distinct pages together via hyperlinks. When you click a link, you
are utilizing the "HyperText" capability.

® Markup Language: This refers to the way code "marks up" or
annotates a document to tell the browser how to structure it. You
wrap raw content in "tags" to give it meaning.

Tags and Elements

To understand HTML structure, you must distinguish between tags

and elements:

® Tags: The keywords surrounded by angle brackets, e.g., <p>
(opening tag) and </p> (closing tag).

® Element: The entire package, including the opening tag, the
content inside, and the closing tag.

Formula:Opening Tag + Content + Closing Tag = HTML Element

17.4.2. Structure of an HTML Page

Every HTML page follows a specific hierarchy, often referred to as the
"Boilerplate." This structure is essential for the browser to render the
page correctly.
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Here is the standard skeleton of an HTML5 document:

NOTES HTML

AUTOMATION AND INTERNET

<IDOCTYPE html>
<htmllang="en">
<head>
<metacharset="UTF-8">

<metaname="viewport"content="width=device-width, initial-
scale=1.0">

<title>My First Webpage</title>
</head>
<body>
<h1>Hello, World!</h1>
<p>This is my first paragraph.</p>
</body>
</html>
1. The Declaration: <!DOCTYPE html>

Purpose: This is not actually an HTML tag; it is an instruction
to the web browser. It tells the browser which version of HTML
the page is written in.

Significance:<!DOCTYPE html> tells the browser to use
HTMLS, the latest and standard version. Without this,
browsers might enter "Quirks Mode," usually mimicking older
bugs from the 1990s to support ancient websites, which can
break your layout.

2. The Root Element: <html>

Purpose: This is the root of your document. All other elements
(except the DOCTYPE) must be nested inside this tag.

Attributes: You often see <html lang="en">. The lang attribute
declares the language of the page (e.g., English), which is
critical for Accessibility (screen readers for the blind need to
know which accent to use) and Search Engines.

3. The Head Section: <head>

Purpose : The <head> acts as the "control room" of your
website.

Visibility: Nothing inside the <head> is displayed visually on
the web page itself.

What goes inside:

» Metadata : Data about data. For example, <meta
charset="UTF-8"> ensures your site can display special
characters (like emojis or foreign accents) correctly.

» External Resources : Links to CSS stylesheets (for design)
and JavaScript files.

» The Title Tag: <title>
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s This sets the text shown in the browser tab (e.g.,
"Google" or "Facebook - Log In"). NOTES

s It is crucial for SEO (Search Engine Optimization) and
user experience (bookmarking the page uses this
title).

4. The Body Section: <body>
® Purpose: This is the visible area of your webpage.

® Visibility: Everything you see in the browser window—text,
images, buttons, videos—must be written inside the <body>
tags.

® The DOM Tree: The browser reads the Body as a family tree
structure (Parent, Child, Sibling elements). For example, a
<ul> (unordered list) is a parent, and the <li> (list items) inside
are its children.

17.4.3. Editors — Notepad vs. VS Code

To write HTML, you need a text editor. While you can use a word
processor like MS Word, it is strongly discouraged because Word adds
hidden formatting characters that break code. You need a Plain Text
Editor.

1. Notepad (The Basic Method)

Notepad (on Windows) or TextEdit (on Mac) are default text
editors.

® The Experience: It is "bare bones." You are typing black text
on a white background.

® The Process:

1. Open Notepad.

2. Type your HTML code manually.
3. Go to File > Save As.
4

Crucial Step: Select "All Files" and name your file
index.html. If you save it as index.txt, the browser will
just show the code, not the rendered webpage.

® Pros:
» It is already installed on your computer.

» Good for absolute beginners to memorize tags because it
offers no help.

® Cons:

» No Syntax Highlighting: All text is black. If you miss a
closing tag > or make a typo, Notepad won't warn you.

» No Formatting: You must manually press the spacebar to
indent code, making it hard to read.

2. Visual Studio Code (The Professional Standard)

VS Code (by Microsoft) is currently the most popular code editor
(IDE) in the world for web development.
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® The Experience: It is a powerful, customizable environment

NOTES designed specifically for coding.

>

® Key Features:

Syntax Highlighting: It colors your code. Tags might be
blue, attributes light blue, and content white. This makes
reading code and spotting errors instant.

IntelliSense (Auto-Completion): If you type <h, VS Code
will suggest <hl>, <h2>, <head>, etc. If you type <p>, it
automatically adds the closing </p> for you.

Emmet Abbreviation: You can type ! and hit Tab, and VS
Code will automatically write the entire HTML boilerplate
(DOCTYPE, html, head, body) for you.

Live Server (Extension): Unlike Notepad, where you have
to save and refresh the browser manually every time you
change a word, VS Code can auto-refresh the browser
instantly as you type.

17.5. BASIC HTML TAGS: TEXT, FORMATTING, AND
STRUCTURE

>

>

AUTOMATION AND INTERNET

17.5.1. Text Structure (Headings & Paragraphs)

Structure is the most important aspect of HTML. Before you make
text "pretty" (which is the job of CSS), you must tell the browser what
the text is.

1. Headings (<h1> to <h6>)

Headings are the titles and subtitles of your webpage. HTML
offers six levels of headings, which create a hierarchy of
importance.

® The Hierarchy:

<h1> : The Main Heading. This is the most important
heading. It is typically the largest and represents the main
topic of the entire page (e.g., a news article headline).

<h2> : Section Headings. These divide content into major
sections (e.g., "Introduction,” "Features," "Contact").

<h3> to <h6> : Sub-headings. These are used for
subsections inside the larger sections. <h6> is the
smallest and least significant.

® Visual Appearance: Browsers automatically render <h1> with
a very large, bold font size. As the number increases (to 6), the
font size decreases.

® Best Practices & SEO:

One H1 per page: Search engines (like Google) use the
<h1> to understand what your page is about. Having
multiple <h1> tags can confuse search bots.
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» Do not skip levels: Do not jump from <hl> directly to

<h4> just because you like the size. Use CSS to change NOTES
the size, but keep the HTML structure logical (H1 -> H2 ->
H3).

Code Example:

HTML
<h1>The Solar System</h1>
<h2>The Inner Planets</h2>
<h3>Earth</h3>
<h3>Mars</h3>
<h2>The Outer Planets</h2>
<h3>Jupiter</h3>
2. Paragraphs (<p>)
The <p> tag is the standard container for blocks of text.

® Block-Level Element: A paragraph is a "block-level" element.
This means it always starts on a new line and takes up the
full width available.

® Automatic Spacing: Browsers automatically add a margin
(white space) before and after a <p> element to separate it
from other content.

® Whitespace Collapsing: A unique feature of HTML is that it
ignores extra spaces or "Enter" keys pressed inside your code.
If you hit the spacebar 10 times inside a <p> tag, the browser
will display only one space.

Code Example:
HTML

<p>This is a paragraph of text. It will automatically wrap to the
next line if the screen is too small.</p>

<p>This is a second paragraph. Notice the gap between us?</p>

17.5.2. Text Formatting (B, I, U)

These tags manipulate the visual appearance of text inline (within a
line).

1. Bold (<b>)
® Function : Makes text appear thick and dark.

® Usage : Use this to draw the user's eye to keywords or
important phrases without implying that the text is "urgent" or
"emphatic" to a screen reader.

® Modern Note : There is a similar tag <strong>. <strong> makes
text bold and tells screen readers to shout/emphasize the
word. <b> is purely visual.

Example : This is normal, but <b>this is bold</b>.
2. Italic (<i>)
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NOTES

® Function : Slants the text to the right.

® Usage : Traditionally used for technical terms, phrases in a
different language, ship names, or thoughts.

® Modern Note : Similar to bold, there is a semantic tag <em>
(emphasis). <em> italicizes text and adds semantic stress. <i>
is purely visual.

Example : The scientific name for a cat is <i>Felis catus</i>.

3. Underline (<u>)
® Function: Draws a horizontal line beneath the text.

® Usage Warning: Be very careful using <u> on the web. Users
are trained to think that underlined text is a clickable link.
Using <u> for non-links can frustrate users who try to click it.
It is best used for specific grammatical edits or technical

citations.
Example : Please check the <u>spelling</u> of this word.

17.5.3. Line Breaks and Horizontal Rules
Sometimes you need to break the visual flow of the page without
creating a new logical section or paragraph.
1. Line Break (<br>)
® Function: Forces the text to drop to the next line immediately.

® Self-Closing Tag: Unlike <p> or <b>, the break tag does not
have content inside it. It doesn't wrap around text; it just sits
there. Therefore, it does not need a closing tag (like </br>). You
simply write <br>.

® When to use:
» Writing poems or song lyrics.

» Writing addresses (where you want the city on the line
below the street, but they belong to the same paragraph).

® When NOT to use: Do not use <br><br><br> just to create
space between paragraphs. That is bad coding practice. Use
CSS margins for spacing instead.
Code Example :
HTML
<p>
123 Main Street<br>
New York, NY 10001<br>
USA
</p>
2. Horizontal Rule (<hr>)
® Function: Creates a visible horizontal line across the page.

® Self-Closing Tag: Like <br>, it is an empty element. You just
write <hr>.
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® Semantic Meaning: In HTMLS, <hr> represents a thematic
break. It signifies a shift in topic within a section (e.g., NOTES
changing scenes in a story or separating the end of an article
from the author's bio).

Code Example :

HTML
<h2>Chapter 1</h2>
<p>The hero began his journey...</p>
<hr>

<p>Meanwhile, back at the castle...</p>

17.6. LISTS AND LINKS: CONNECTING AND ORGANI-
ZING CONTENT

17.6.1. HTML Lists (OL and UL)

Lists are used to group related pieces of information. In HTML, lists
are created using a Parent-Child relationship. You have a "container"
tag (the parent) that defines the type of list, and "item" tags (the
children) that hold the actual content.

1. Unordered Lists (<ul>)

An unordered list is used when the order of the items does not
matter (e.g., a grocery list or a navigation menu).

® The Tag:<ul> stands for Unordered List.

® Visual Style: By default, browsers render these with bullet
points (dots).

® Structure:
» The <ul> tag wraps the entire list.

» Inside, you must use <li> (List Item) tags for every single
point. You cannot type text directly into a <ul>.

Code Example :

HTML
<ul>
<li>Milk</li>
<li>Eggs</li>
<li>Bread</li>
</u1>

Output:

® Milk

® FEggs

® Bread

2. Ordered Lists (<ol>)

An ordered list is used when the sequence is important (e.g., a
recipe, a Top 10 ranking, or step-by-step instructions).
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® The Tag:<ol> stands for Ordered List.

NOTES ® Visual Style: By default, browsers render these with numbers

(1, 2, 3...). The browser counts automatically—if you add a
new item in the middle, it re-numbers everything for you.

® Structure: Similar to the unordered list, the <ol> is the
container, and <li> holds the content.

Code Example:
HTML
<ol>
<li>Boil water.</li>
<li>Add pasta.</li>
<li>Cook for 10 minutes.</li>
</ol>
Output:
1. Boil water.
2. Add pasta.
3. Cook for 10 minutes.
3. The List Item (<1i>)
® Definition:<li> stands for List Item.

® Usage: This tag is the only direct child allowed inside <ul> or
<ol>.

® Nesting: You can put other HTML tags inside an <li>. For
example, you can have a list item that contains a bold word or
a link: <li><b>Important:</b> Call Mom</li>.
17.6.2. Hyperlinks (The Anchor Tag)

The "HyperText" in HTML comes from the ability to link documents.
The tag used to create a link is the Anchor Tag (<a>).

1. Anatomy of a Link

The <a> tag requires an attribute to work. An attribute provides
extra information about an element.

The Formula:<a href="destination">Clickable Text</a>
® <a>: Defines the start of the link.

® href: Stands for Hypertext REFerence. This is the address
where the user will be sent.

® Clickable Text: The text between the opening and closing tags
is what the user actually sees and clicks on the screen
(usually blue and underlined).
® </a>: Defines the end of the link.
2. Types of Links (Absolute vs. Relative)
Understanding the value you put inside the href=

nn

is crucial.
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A. Absolute URLs (External Links) These are full web addresses
used to link to other websites (e.g., linking from your site to NOTES
Google).

® Format: Must include the protocol (https://).

® Example:href=https://www.google.com

® Rule: If you forget the https://, the browser will try to
find a file named

"https:/ /www.google.com /search?q=google.com" on your
own computer, which will fail.

B. Relative URLs (Internal Links) These are paths used to link to
other pages within your own website (e.g., linking from your
Homepage to your About page).

® Format: Just the filename.
® Example:href="about.html" or href="contact.html"

® Advantage: These links work offline (on your computer)
and online, regardless of your domain name.

3. Opening in a New Tab (target)

By default, clicking a link replaces the current page. If you want
the link to open in a new browser tab (so the user doesn't leave
your site), you use the target attribute.

® Attribute:target="_blank"
® Example:
HTML

<ahref="https:/ /www.wikipedia.org'target="_blank">Visit
Wikipedia</a>

i
BY Check Your Progress 17.1

1. Answer Question What is the purpose of the target="_blank"
Multiple Choice Question Which of the following attributes is
mandatory for an <img> tag to function correctly and display a
picture? A) alt B) href C) src D) target

2. True or False The <ul> tag automatically numbers its list items (1,
2, 3...) to show a sequence or ranking.

3. Short Answer Question Briefly explain the difference between the
<head> section and the <body> section of an HTML page.

4. Short attribute within an anchor (<a>) tag?

17.7. MEDIA AND TABLES: VISUALS AND DATA
ORGANIZATION

17.7.1. Inserting Images (The <img> Tag)

Images are crucial for user engagement. In HTML, images are not
technically "inserted" into the page; they are linked. The <img> tag
creates a holding space for the referenced image file.
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1. The Anatomy of an Image Tag

NOTES The <img> tag is a Void Element (or self-closing tag). This means

it does not have a closing tag like </img>. It contains only
attributes.

The Formula:<img src="url" alt="description">
2. Key Attributes
A. src (Source)

® Purpose: This attribute tells the browser where to find the
image file.

® Types of Sources:

» Absolute URL: Pointing to an image on another website
(e.g., src="https://example.com/logo.png").
» Relative Path: Pointing to an image on your own
computer/server (e.g., src="images/puppy.jpg").
® Common Mistake: If the file name is misspelled or the path is
wrong, the browser will display a "broken image" icon.
B. alt (Alternative Text)
® Purpose: This attribute provides a text description of the
image.
® Why is it Critical?
1. Accessibility : Screen readers (used by visually impaired

users) read this text aloud. Without it, the user hears
"Image" with no context.

2. SEO : Search engines (like Google) cannot "see" images;
they read the alt text to understand what the image is
about.

3. Backup : If the image fails to load (slow internet), the text
appears instead.

Bad Alt Text:alt="image" (Useless)

® Good Alt Text:alt="Golden Retriever puppy playing in the
grass"

C. width and height

Purpose : Defines the size of the image in pixels.

Performance : It is good practice to define these. It reserves
the space on the screen before the image loads, preventing
"layout shift" (where text jumps around as images load).

Code Example:
HTML
<h2>My Pet</h2>

<imgsrc="dog.jpg"alt="A brown dog sitting on a
couch"width="300"height="200">
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17.7.2. Creating Basic Tables

Tables are used to arrange data into rows and columns (like an Excel
spreadsheet).

NOTES

Important Rule: Tables should only be used for data (calendars,
pricing lists, schedules). Do not use tables to design the layout of your
website (e.g., putting the sidebar in one cell and the main content in
another). That is an outdated practice from the 1990s; we use CSS for
layouts now.

1. The Hierarchy of Table Tags

Building a table requires nesting tags in a specific order. You build
tables row by row, not column by column.

1. <table>: The container that wraps the entire table.
2. <tr> (Table Row): Starts a new horizontal row.

3. <th> (Table Header): A special cell for headings (usually the top
row). Text here is automatically bold and centered.

4. <td> (Table Data): A standard cell for data. Text here is regular
and left-aligned.

2. Step-by-Step Construction

Step 1 : The Container Start with the main wrapper. You can add a
border="1" attribute to see the lines (though usually, we do
this with CSS).

HTML
<tableborder="1">
</table>

Step 2 : The Header Row Create the first row (<tr>) and fill it with
Header cells (<th>).

HTML
<tr>
<th>First Name</th>
<th>Last Name</th>
<th>Age</th>
</tr>
Step 3 : The Data Rows Create the next row (<tr>) and fill it with

Data cells (<td>). Ensure the number of <td> cells matches
the number of <th> cells above.

HTML

<tr>
<td>John</td>
<td>Doe</td>
<td>25</td>
</tr>

<tr>

AUTOMATION AND INTERNET | 357



MODERN ICT TOOLS AND WEB TECHNOLOGIES

<td>Jane</td>

NOTES <td>Smith</td>
<td>30</td>
</tr>

3. Full Code Example

Here is a complete table displaying a simple product list:

HTML
<tableborder="1">

<tr>
<th>Product</th>
<th>Price</th>
<th>Stock Status</th>
</tr>

<tr>

<td>Apple</td>

<td>$1.00</td>
<td>In Stock</td>
</tr>

<tr>

<td>Banana</td>

<td>$0.50</td>

<td>Out of Stock</td>

</tr>

</table>
17.7.3. Advanced Concepts (Brief Overview)
Colspan and Rowspan

Sometimes, you need a cell to stretch across multiple columns or
rows (like merging cells in Excel).

® colspan: Stretches a cell horizontally.

» Example : <td colspan="2">Total</td> (Takes up the space of
2 columns).

® rowspan: Stretches a cell vertically.

» Example : <td rowspan="2">Category A</td> (Takes up the
space of 2 rows).

Semantic Table Sections

For very large tables, developers group rows using these tags for
better organization:

® <thead>: Wraps the header rows.

® <tbody>: Wraps the main data rows.

® <tfoot>: Wraps summary rows (like a "Total" row at the bottom).
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b
B3 Activity 17.1: Creating Your First Web Page Using HTML NOTES
Objective:
To help students understand the basic concepts of the World Wide

Web and develop foundational skills in creating and structuring web
pages using HTML.

Activity Description :

Students will explore the fundamentals of the web, including how
websites work, the role of browsers and servers, and the structure of
HTML documents. They will learn basic HTML tags such as headings,
paragraphs, lists, links, images, and tables. The activity emphasizes
hands-on practice by creating a simple web page using a text editor
and viewing it in a web browser.

Task to be Performed :
1. Study the basic structure of an HTML document
(<html>, <head>, <title>, <body>).

2. Create a simple web page using a text editor (Notepad or VS
Code).

3. Add headings, paragraphs, and formatted text (bold, italic,
underline).

Insert an image and create hyperlinks to other websites.
Create an ordered and unordered list.
Design a simple table displaying sample data.

o a &

Save the file with a .html extension and open it in a web browser
to test.

8. Submit the HTML file along with a short explanation of the tags
used.

Expected Learning Outcome :
® Students will understand the basic working of the World Wide

Web.

® Students will be able to create and structure a simple HTML web
page.

® Students will gain practical experience using common HTML
tags.

® Students will develop foundational skills necessary for further
web development studies.

17.8. SUMMARY

This unit established the foundational knowledge required for web
development, beginning with the high-level architecture of the web. We
learned that the web operates on a Client-Server model, where
websites are either Static (pre-built files delivered quickly but hard to
update) or Dynamic (database-driven sites that generate content in
real-time).
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We then descended into the core language of the web: HTML. We
NOTES discovered that HTML is a markup language based on tags and
elements. We deconstructed the anatomy of a webpage, identifying
the Head as the metadata controller and the Body as the visual
canvas. Through the exploration of specific tags, we learned how to
impose structure on raw text using hierarchies of Headings (H1-H6)
and Paragraphs.

Furthermore, we expanded our toolkit to include organizational
elements. We utilized Lists (Ordered and Unordered) to group related
items and Tables to display grid-based data. We also learned to make
our pages interconnected and visual by using Anchor tags for
hyperlinks and Image tags for media. Mastering these elements
provides the necessary structure upon which all future design (CSS)
and interactivity (JavaScript) will be built.

17.9 GLOSSARY

1. Web Architecture — The planning and structure of a website,
including technical, functional, and visual components.
Determines whether a website is Static or Dynamic.

2. Static Website — A website where pages are pre-built HTML files
served directly to the user. Content remains the same for all
users until manually updated.

3. Dynamic Website — A website that generates pages on-the-fly
using server-side processing and databases, enabling
personalized content for each user.

4. HTML (HyperText Markup Language) — The standard markup
language that provides the structure of a webpage using tags and
elements. Forms the skeleton of all websites.

5. CSS (Cascading Style Sheets) — The language that controls the
presentation of HTML content, including layout, colors, fonts, and
responsive design.

6. JavaScript (JS) — A programming language that defines behavior
and interactivity on webpages, allowing dynamic content updates
and user event handling.

7. Tags and Elements — Tags are keywords in angle brackets (e.g.,
<p>), and elements include the opening tag, content, and closing
tag (<p>Text</p>), forming the building blocks of HTML.

8. Anchor Tag (<a>) — Used to create hyperlinks between webpages
or external sites. The href attribute specifies the destination URL,
and target="_blank" opens links in a new tab.

9. Image Tag (<img>) - Inserts images into a webpage using
attributes like src (source) and alt (alternative text) for
accessibility and SEO.

10. Table Structure (<table>) — Organizes data in rows and columns
using <table>, <tr> (row), <th> (header), and <td> (data) tags, with
optional colspan and rowspan for merged cells.
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17.10. ANSWER TO CHECK YOUR PROGRESS-

POSSIBLE ONE

Check Your Progress 17.1

1.

(C) src

Explanation : The src (source) attribute is mandatory because it
tells the browser where to find the image file. Without it, the tag
has nothing to render. href is used for links, not images.

False

Explanation : The <ul> tag stands for Unordered List and uses
bullet points (dots) by default. The <ol> (Ordered List) tag is the one
that uses numbers to show sequence.

. Answer : The <head> section contains metadata, the page title, and

links to external resources (like CSS) that are not visible on the
main page canvas. The <body> section contains all the visible
content (text, images, buttons) that the user actually sees and
interacts with in the browser window.

Answer : The target="_blank" attribute forces the browser to open
the linked document in a new tab or window, rather than replacing
the current page. This is commonly used for external links to keep
the user on the original website.

17.11. SUGGESTED READINGS - OER

Sr. No. Title URL
Open http:/ /books.aisectonline.com
1 Educational | /User/UnitUrls?unitld=3779
Resource

17.12. REFERENCE

1.

HTML and CSS: Design and Build Websites — Jon Duckett —

ISBN-13: 9781118008188 — 2011

Popular beginner-to-intermediate book that explains web
fundamentals, HTML structure, CSS styling, and practical web
page building.

HTML and CSS: The Comprehensive Guide - Jurgen Wolf -

ISBN-13: 9781806111831 — (Recent Edition)

Detailed guide covering HTML basics, document structure,
semantic tags, and modern web page design alongside CSS
fundamentals.

HTML: A Beginner’s Guide — Wendy Willard — ISBN: 0072130261 —

2000
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Classic introduction to HTML fundamentals with hands-on

NOTES tutorials, examples, and exercises for building and publishing web
pages.

4. Web Development and Design Foundations with HTMLS - Terry
Felke-Morris - ISBN-13: 9780136662402 - (10th Edition)
Comprehensive textbook covering web basics, HTMLS, CSS,
multimedia, and responsive design for beginner through advanced
learners.

5. Fundamentals of Web Development — Randy Connolly & Ricardo
Hoar - ISBN-13: 9780135863336 -  (3rd  Edition)
Solid foundational book teaching web technologies including
HTML, CSS, client-server concepts, and essential modern web
development workflows.

17.13. EXERCISE

Part 1

A. Multiple choice question

1. Which HTML tag is used to define the most important heading
on a page?

(a) <heading>
(b) <h6>
(c) <hl>
(d) <head>
2.  Which character is used to indicate a closing tag in HTML?
(a) \
(b) /
(c)
(d)?
3. To create a link to "contact.html", which is the correct syntax?
(a) <a src="contact.html">Contact</a>
(b) <link href="contact.html">Contact</link>
(c) <a href="contact.html">Contact</a>
(d) <href="contact.html">Contact</href>
4. Which tag is used to create a line break without a closing tag?
(a) <lb> (b) <break>
(c) <br> (d) <bl>

5. In a table, which tag creates a cell with bold, centered text
intended for headers?

(a) <td> (b) <th
(c) <tr> (d) <tt>
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Answers with Explanations :

1. (c) <h1> — The <h1> tag defines the most important heading on a NOTES

web page, usually displayed in the largest font size and used for
main titles.

2. (b) / — In HTML, the forward slash / is used to indicate a closing
tag, e.g., </h1> closes the <h1> element.

3. (c) <a href="contact.html">Contact</a> — The <a> tag with the
href attribute is used to create hyperlinks; this syntax links to
the "contact.html" page.

4. (c) <br> — The <br> tag inserts a line break in HTML and is self-
closing, so it does not require a separate closing tag.

S. (b) <th> — The <th> tag creates a table header cell, which by

default displays text as bold and centered, distinguishing it from
regular <td> cells.

B. Small answer type question

1. Define "Hypertext" and explain how it differentiates the web
from standard print media.

2. Explain the purpose of the alt attribute in an <img> tag and
name two reasons why it is important.

3. Describe the visual and structural difference between the
<b> tag and the <strong> tag.

4. What is the function of the <!DOCTYPE html> declaration at
the very top of a code file?

S. Why should developers avoid using Microsoft Word to write
HTML code, and what type of software should be used
instead?

Part 2

C. Long answer type question (200 words)

1. Compare and contrast Static and Dynamic websites.
Discuss at least two advantages and two disadvantages of
each architecture.

2. Explain the concept of nesting in HTML lists. Describe a
scenario where you would need to nest an Unordered List
inside an Ordered List.

3. Differentiate between Absolute URLs and Relative URLs.
Provide examples of when you would use each type in a real-
world project.

4. Describe the Table structure in HTML. Explain the hierarchy
of the <table>, <tr>, <th>, and <td> tags and how they work
together to form a grid.

5. Discuss the role of Block-level elements versus Inline
elements. Give two examples of each and explain how they
behave differently on the screen.
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Part 3

D. Long answer type question (300 words)
1.

You are tasked with creating a simple "About Me" webpage.
Write the complete HTML code for this page. The code must
include: a Title, a main Heading, a Paragraph of text, a
bolded keyword, a profile Image, and a Link to a social
media profile. After the code, explain what each section of
your code does.

Analyze the role of HTML, CSS, and JavaScript in web
architecture. Use the "House Analogy" to describe how these
three technologies interact to create a functional web
application.

Write a detailed guide on how to create a complex table for a
"Class Schedule." The table must include headers for Days
and Times, and at least one example of using colspan or
rowspan for a lunch break or a 2-hour lab session. Explain
the logic behind the colspan/rowspan attributes.

Explain the significance of Semantic HTML. Why is it better
to use tags like <header>, <article>, and <footer> rather than
just using generic <div> tags? Discuss the impact on Search
Engine Optimization (SEO) and Accessibility.

Critically evaluate the importance of file management and
file extensions in web development. Explain what happens if
a file is saved as .txt instead of .html, and describe the
importance of the index.html naming convention.
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