COMPUTER FUNDAMENTALS

INTRODUCTION TO
COMPUTERS:

DEFINITION, COMPONENTS,
AND CLASSIFICATION
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=( MEANING AND DEFINITION
3y OF A COMPUTER

(1* SIMPLE DEFINITION ﬁ (2. IN TECHNICAL TERMD

A computer is a programmable MEANING A computer is a fast, reliable,

electronic machine that can and accurate electronic

accept data (input), process it, A CGMPute;r is an electronic

device designed to perForm
store it, and produce results device that ﬂCEEP‘tS data as

arithmetic and logical
(output) automatically. input, processes it ﬂcmrdins operations under the control

iy to a set of instructions, of stored instructions.
W =

L N =@ g stores it, and produces L

meaningful output.

~
3. OTHER WORDS 1 (% ik Choie

* Computer is an information

processing system. (5 KEY POINTS A computer takes input,

it, stores it
o It works with both data : processes It, )
o Works autama‘hca!ly o _qiues ou‘tpuf o

and instructions.

High speed : .
o It can perform tasks High accuracy form of useful information.

automatically with speed Diligence (does not get tired)
and accuracy. Versatility (can do many types

E] of tasks) (1npur ] > (PRocess |- output]

= ¢ Storage capa.biii‘l:
5 LL_ ) \_ 9 Y N J

r’FE.-.. DEFINITION BY EXPERTS
e Charles Babbnge :

“A computer is a machine that can perform caleulations
nu’coma{:imll}f and without error.”

e IBM : : . .. Stores data and instructions

. CHARACTERISTICS OF A COMPUTER j
Accepts data (Input)

Processes data as per instructions

“A computer is an electronic data processing machine Produces output
that can accept data, process it, store it, and produce : Works automatically
results.” / Very fast

e V.C. Hamacher :

“A computer is a data processing system that transforms  Charles Babbage
data into information.” >

Hig|r*.l‘-jI accurate

8. REAL LIFE EXAMPLE
PROCESS OUTPUT STORAGE

== e AT L1 2 O | A computer is not just a machine,
(o] rani| l!-;il | Y e |

jsis/slanisininls|m|

I!'_-!l.ll'l'l'r_llrI‘II.'l'i.I ” | I-;.!- ‘é;!::l'l I It iS- a Sl'l"lﬂ.l"t S‘Hﬁtﬂm thﬂt WDI’I‘(S

NOTE

ooC—00D) 1
to make our tasks easier, faster,
Data is entered Computer processes Useful information Data can be saved

and more accurate.
(e.g., typing) the data is produced for future use
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A computer performs the following basic operations to process data
and produce useful information.

PROCESS OUTPUT

Data and instructions The data is processed The processed data is The data and results
are entered into the by the CPU according converted into useful can be saved for
computer through to the given information {nutput) future use in storage

L input devices. > L instructions. J - for the user. > L devices. _J

These four operations - Input, Process, Output and Storage - are known as IPOS Cycle. r]

(— Input is the first step in any computer operation.
1. INPUT P [0 45T) <SSP P Example

Data and instructions are entered into the computer

using input devices. Typing a document using the
Examples of Input Devices:

Kegbua.rd, Mouse, Scanner, Micruphune, Webcam,
Touchscreen, Barcode Reader, etc.

kegbnﬂr‘d IS an input upem’cicm.

?,-

F‘race.ssing is the central uperﬂtfun of a mmputer‘.

The CPU (Central Processing Unit) processes data

according to the instructions.

ExamEle

The CPU calculates the sum
of numbers entered by the

It performs calculations, comparisons, sorting,
decision making, etc.

e i s g,

After processing, the result is given to the user
in a useful form.
Output is the final result of processing. The result of a calculation

is displayed on the monitor

Examples of Output Devices: .
or printed on paper.

1 o

Monitor, Printer, Speaker, Projector, Plotter, etc.

4 STORAGE Storage means saving data and information for
. future use.

‘@ f‘r_""“““? Helps in storing input data, processed results,
@ . and programs.

?.-

Examele

So.ving a file on a pen drive
so that it can be used

o

Examples of Storage Devices:
Hard Disk, SSD, Pen Drive, CD/DVD, Memory Card, etc.

X v - L T .
| §%: KEY POINTS | REAL-LIFE EXAMPLE
Computer follows IPOS Cycle. — Caellitsr - _. YeuEoat o

Input without processing is marks in a _. 3 " > processes g 3 10 3 the result in
meaningless. . . calculator. [OESHR Lt =t

Pmcessing converts input into . —_—

output. w

EThis is how the computer performs its basic

i

X Storage makes future use possible.
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CORE CHARACTERISTICS
OF A COMPUTER

A computer has several unique features that make it
powerful, reliable and useful for all kinds of tasks.

1. SPEED i S 2. ACCURACY w G DILIGENCE (CUNSISTENCF

* Computers can perform o=, [ + Computers give accurate — ] * Computers can work for

millions to billions of , results if the input data long hours without getting
calculations per second. -’ I and instructions are tired or bored.
+ It completes tasks in g correct. L] + It maintains the same
very little time. » It does not make speed and accuracy
mistakes on its own. throughout.

Example: A computer can | Example: 2 + 2 will always | Example: It can perform the
process a [a.rge amount of ! i same task repeatedly with

data in a few seconds. l consistent results.

(4. STORAGE CAPACITY ) e | B (5. AUTOMATION
* Computers can store : | ; . * Once instructions are
huge amounts of data i ol | — . given, the computer
and information. (€ A2 s ) A | can work automatically
» Data can be saved T e without human
and retrieved quickly G o o g 2 . [ intervention.

whenever needed. — =l LIS o It follows the given
instructions step-by-step.

Example: A computer can
Exﬂmp‘.e: Running a program

store thousands of books,

photos, songs and videos. automatically.

i
i to generai:e o repor't

.

6. VERSATILITY N\ (8. MULTITASKING

» Computers can perform a wide » Computers are reliable {00 TR + Computers can perform
variety of tasks. i and can be depended | (D : many tasks at the

» It can be used in different fields upon. - same time.
like education, business, science, It can work 24 hours —— I | » It can switch quickly

medicine, entertainment, etc. a day with proper from one task to
maintenance. another.

Example: Banks and hospitals 1 Example: Listening to music

i Exar‘nple;: Typing a document, playing a game, i
i use computers for important | while typing a document and

designing, calculating, browsing the internet.

X
THESE FEATURES MAKE COMPUTERS: |

Fast and Accurate and .i [_l[]. Powerful in 'i v~ le in | i i
Efficient . Consistent | [[=J] Storage . £

Function | ¥/ Trustworthy

These core characteristics help computers to perform complex tasks quickly,
accurately and automatically for the benefit of users.
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Introduction to Computers: Definition, Components, and Classification @

' BASIC FUNCTIONAL ARCHITECTURE
OF A COMPUTER

A computer sgstem carries out its operations through the

— —
CREATORACADEMIA |,
f iy

cooperation of the 'Following basic functional units.

INPUT UNIT A CPU (PROCESSING UNIT) I OUTPUT UNIT

=0 ¥
CONTROL UNIT (CU) | ARITHMETIC LOGIC UNIT |

Controls and coordinates (ALV)

all activities in the Performs all arithmetic
computer. It fetches operations ( +, -, x, +)
instructions from memory, and logical operations Takes the processed
decodes them and directs ( comparsions, decisions, etc.) results from the computer
data flow. on data. and presgn‘f:s them to

form that the cumputer st 0 —‘J the user in a useful

Takes data and instructions

from the user and

converts them into a

can understand.

REGISTERS format.
b ) Small, high-speed storage locations inside the CPU b,
A used to hold data, instructions and intermediate results
|
|
|
|
|
|
|
|
|
|
|
|
|

temporarily.

!

MEMORY / STORAGE UNIT

Stores data, instructions and results either
permanently or temporarily. It supplies
information to the CPU whenever required
and stores the results produced by the CPU. o

I

| SYSTEM BUS (INTERCONNECTION)
bf——— A set of pnthwm_._ls that allows data, instructions and control sigml,s to travel € —==-
between the CPU, memory and input/output devices.

1

| HOW IT WORKS? |

€ npuT @ PROCESSING € sTORAGE O output

Data and instructions ’ CPU processes the data a Data and results are a Processed results
are entered through as per instructions stored in memory are sent to output
input devices. (Control Unit + ALV for future use. devices for the user.

+ Registers). iiiii
i N i =3

INPUT UNIT CPU (PROCESSING UNIT) | [ MEMORY / STORAGE UNIT | OUTPUT UNIT

» Accepts data/instructions * Brain of the computer » Stores data, instructions e Prosents results to the user
+ Converts into machine » Performs all processing and results + Converts machine output
readable form and controls operations * Types: into human readable form

¢ Examples: » Components: Sprdese e * Examples:

Keyboard, Mouse, — Control Unit (CU) (RAM, ROM, Cache) Monitor, Printer,

Scanner, Microphone, - ALU . - Secondary Memor Speakers, Projector,
Yeeiocim, JFpses’ IRgages - Registers (o2 (HDD, SSD, Pen Drive)

L T

KEY POINTS REAL-LIFE EXAMPLE
v All units work together to complete a task. . -
v/ CPU is the core processing unit.
v/ Memory stores data and instructions.

v/ Input brings data in, output gives results ou‘l:_:@: It stores and

processes it. retrieves data. SPprE
1§ on screen.

v Sustem Bus connects all camponents.
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HARDWARE vs. SOFTWARE

A computer system works with the perfect combination of Hardware and Software.

Hardware is the physical part you can touch, while Software is the set of programs

and instructions that run the hardware.

& " HARDWARE " SOFTWARE

Hardware refers to the physical and tangible Software refers to the collection of programs,
components of a computer system. instructions and data that tell the hardware

what to do.

| =
L M= K

Examples: Examples:

* Monitor, Keyboard, Mouse Operating Systems (Windows, Linux, mac0OS)
« CPU (Cabinet), RAM, Hard Disk Application Software (MS Word, Excel, Chrome)
* Printer, Scanner, Speaker System Software (Drivers, Utilities, Compiler)

L + Motherboard, Power Supply, etc. ) " Programming Languages (C, Java, Python), etc.

KEY DIFFERENCES

BASIS HARDWARE SOFTWARE

Physical components of the Collection of programs and
computer system. instructions.

=4

Meaning

Nature Tangible (you can touch). Intangible (you cannot touch).

Creation Manufactured in factories. Developed by programmers.

Subject to physical wear and

Wear and Tear
tear.

No physical wear and tear.

Replication Cannot be copied like files. Can be easily copied and distributed.

Moniter, Keyboard, CPU, RAM, Windows, MS Office, Chrome,
Hard Disk, Printer, etc. Photoshop, Python, etc.

Works as per instructions of

Examples

Depend&nce Cannot work without hardware.

ED'FtWﬂF'E_

L Q| |0 @SB

Upgmdaﬂﬂn Difficult and CCI-S{'.I.H to upgrude.. Easy and usuallg che.upe.r to upgrade..
..

RELATIONSHIP BETWEEN HARDWARE & SOFTWARE

SOFTWARE : HARDWARE s RESULT :
(Instructions) L Physical Devices }] (Output) | IIII";,__-'.':--'?I '.‘1:'3-.-':, ';

~" Software tells the hardware what to do, You type a letter  Computer processes The letter appears

and hardware performs the task and gives output. (Software). it (Hardware). °"(th“ 5‘;";3"
Output).

|'/--
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Introduction to Computers: Definition, Components, and Classification

CLASSIFICATION
OF COMPUTERS

Computers can be classified in different ways depending on

their size, purpose, data handling, and generation.

5_ MAIN BASIS OF CLASSIFICATION

L v

(6 3. BY DATA HANDLING

* Based on the type of
data the computer

con process. ﬁ
\_ J

1. CLASSIFICATION BY SIZE
(C) MINI COMPUTERS

A

—
‘GREATOR ACADEMIA
| CEFATQRACROEVIA |F

~

~N

\:

@ 4. BY GENERATION B

+ Based on the
technulagg used
and era of

development.

\
(_ 2. BY PURPOSE

s Based on the
purpose for which

I/_ 1. BY SIZE
* Based on the physical

size ﬂ.ﬂd PFOCESSIHH

=

the computer is
used.

\

=

(E) EMBEDDED
COMPUTERS

(D) MICRO COMPUTERS

(B) MAINFRAME
(PERSONAL COMPUTERS)

co MPUTERS

(A) SUPER COMPUTERS

Very powerful and
fastest computers
used for complex
scientific calculations
and large-scale
simulations.
Examples:

+ PARAM Siddhi-Al
+ Fugaku

* Summit

e

Large and expensive
computers used bl:j
larﬂe ur‘ganiza.‘tiuns
for bulk data

processing.

EIEMPLES:
« IBM zSeries
* Unisys ClearPath

Medium-sized
computers used for
departmental
applimtinns.

Examples:

* Desktop
. antup

Examples:
+ PDP-11
« IBM AS5/400

Small, affordable
computers designed
for individual use,

Special-purpose
computers embedded
in other devices to
P-e_rForm spe:.iﬁt: tasks.

Examples:

* ATM Machine

» Washing Machine
= Smartwatch

2. CLASSIFICATION BY PURPOSE

(A) GENERAL PURPOSE
CDMPUTERS

These computers can
Ferfar‘m a wide variety
of tasks.

Examples:

« PCs

* Laptops

+ Workstations

he

(B) SPECIAL PURPOSE
COMPUTERS

These computers are
designed to perform
specific tasks only.
Examples:

* Air Traffic Control Systems

* Hospital Management Systems

+ Scientific Instruments

(A) ANALOG COMPUTERS 5

A

Work with continuous
data and give
appmximata results.

0101

. (0 and 1) an

ExumFIe 5: EmmplES:

* Speedometer
. Annln:_:r Valtmeter

+ Calculators
M\

-
(1) FIRST GENERATION
(1940-1956)

:

* Vacuum tubes used
= Very large in size

= High power consumption
+ Generated a lot of heat

Examples:

» ENIAC
= UNIVAC I
s

(2) SECOND GENERATION
(1956-1963)

7

+ Transistors used

* Smaller in size

* Faster and more reliable
* Less heat generation

Examples:

« IBM 1401
« IBM 7094

4. CLASSIFICATION BY GENERATION

(4) FOURTH GEMERATION
(1971-PRESENT)

i Work with discrete data

: accurate results.

L. Desktop Computers

3. CLASSIFICATION BY DATA HANDLING
(a) DIGITAL COMPUTERS !

) HYBRID COMPUTERS

]f\@fﬁuf\ﬁ

Work with both
analog and digital
data.

101
d give

Examples:

* ECG Machines

s Modern Scientific
Instruments

&

(3) THIRD GENERATION
(1964-1971)

@

Integrated Circuits (ICs)
used .
+ More reliable and faster .

Microprecessors

* Less power consumption
+ Multiprogramming

possible introduced

Examples:
« Intel 4004

Examples:
« IBM System/360
+ Honeywell 6000

Very small in size
"u"BrH fast and reliable
Personal Computers

(5) FIFTH GENERATION
(PRESENT & BEYOND)

= Artificial Intelligence
based systems

+ Matural Lnnsu.u.se.
processing

* Robotics, Expert
Sgstems

Examples:

« Al Assistants

+ Autonomous Robots

used

e

)

KEY POINTS

REMEMBER

All modern e cemputers are digital,
but many devices use embedded
computers for specific tasks!

lJ
[Ny v
- -
- n
L
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v The most common bases are size, purpose, data handling and generation,
v' Each type of computer is designed to meet specific needs.

v Computers are classified in different ways for better understanding. ‘
i
|
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QUICK EXAMINATION
FACTS

@ Basm Functional Architecture:

o Camputzr An electronic device

that accepts data (input), processes
it, stores it and produces useful

output information.

IPOS Cgcle: The basic computer
uperatiun is Inpu,t - Prﬂ-:;e,ssing —

Output — Storage.

Input: The data or instructions
given to the computer for

prcc.e.ssing.

Prucessing: The data is processed
bg the CPU as per the instructions.

O'utpu‘t: The result produced by

the computer after processing.

Stﬂr‘age: The results or data can
be stored for future use.

CPU (Central Processing Unit):

The main component that performs
all the processing and controls all
other parts of the computer.

Memor‘g: It stores data, instructions
and results either permanently
(Storage) or temporarily (Primary
Mt—:murgl

Hardware: The phgsicul and tungih[&
components of a computer system
that we can touch.

Software: A set of programs,
instructions and data that tell the
hardware what to do.

Data: Raw facts and ﬁgures before

ﬂ'IEH are Prncessed.

Information: Processed data that
is meaningful and useful.

Input Processing Memory

ONE LINE MEMORY TRICK

48 -mm+D-E1-0

e &
s
an

Pron
)

14

O ® ®© © © ©6 6 © © ©

A computer system works on the
principle of Input, Processing, Output
and Storage coordinated by the CPU.

Core Characteristics of a Computer:
Speed, Accuracy, Diligence, Automation,
Versatility, Reliability, Storage Capacity
and No IQ (no intelligence).

SpEEd: A computer can perform millions

of apem‘tions per second.

Accuracy: A computer gives accurate
results. Errors occur only in input data

or instructions.

Diligence: A computer can work for
long hours without getting tired.

Automation: Once instructions are given,
computer can work automatically without

human intervention.

Versu‘l:'llity: A computer can be used for
different types of tasks.

Reliﬂ.bilitg: A computer is reliable and gives

the same result for the same inpi.d:.

Stnmge Cnpacitg: A computer can store
a large amount of data and information.

No IQ: A computer cannot think or take

decisions on its own.

Classification by Size: Super Computers,
Mainframe Computers, Mini Computers,
Micro Computers.

Classification by Purpose: General
Purpose Computers and Special Purpose
Computers.

Storage Output

-

Physical and
3 tangible

Information

r Input — Processing — Storage — Output =

Information

cnmpnnents.

Set of programs
and instructions

(intangible).

&
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o Which of the following is the correct definition

of a computer?

(A) A machine that can think and take decisions

on its own.

(B) An electronic device that accepts data,
processes it, stores it and produces useful
output information.

(C) A typewriter used for typing documents.

(D) A calculator used only for arithmetic

calculations.

Answer: (B)

Explanation:
* A computer is an electronic device.

* It accepts data (input), processes it

according to instructions,

s Stores the data and [

Input = Process
— Storage — Output

* Produces useful output information.

Which of the following represents the basic
operations performed by a computer?

(A) Data - Memory — Processor — Output
(B) Input - Process — Output — Storage

(C) Input — Processing — Output — Storage
(D) Processor — Input — Storage — Output

Answer: (C)

Explanation:

* The basic computer operation is known as

the IPOS cycle:

[ Input — Processing — Output — Stnmge]

Which of the following is NOT a core
characteristic of a computer?

(A) Speed

(B) Accuracy

(C) Fatigue

(D) Diligence

Answer: (C)

Explanation:

+ Core characteristics of a computer are:
Speed, Accuracy, Diligence, Automation,
Versatility, Reliahilitg, S’cnrage Cupacify
and No IQ.

. Fu.’cigue is not a characteristic of a computer.

In the basic functional architecture of a
computer, which unit controls and coordinates

all the activities of the computer?
(A) Inpu.t Unit (B) Output Unit
(C) Memory Unit (D) Control Unit

Answer: (D)

Explanation:
+« The Control Unit (CU) manages and

coordinates all operations.
« It directs data flow between Input,
Processing, Memory, and Output units.

Which of the following is an example of
Special Purpose Computer?

(A) Desktop Computer

(B) Ln.ptup

(C) Digital Watch

(D) Mainframe Computer

(3

Answer: (C)

Explanation:
. Specinl Purpuse Cumputers are designed
to perform a specific task.

» Examples include: Digital Watch, ATM,
Traffic Light Controller, Calculator, etc.

* KEY TAKEAWAY Understand the definitions, basic operations, characteristics,

architecture and classification of computers for better c{uritH and exam success.
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p
0 Which of the following is a physical

component of a computer?
(A) Operating System

(B) MS Word

(C) Monitor

(D) Windows 10

-

Answer: (C)

Explanation: %{%/ 7/

e Monitor is a phgsiml component /;,“' o //
(hardware) that we can touch. ///// 7 %ﬁ

* The others are software
(programs).

fo Which of the following is software?
(A) Mouse

(B) Keyboard

(C) Microsoft Excel

(D) Printer

.

Answer: (C)

Explanation:

¢ Microsoft Excel is a software

used for performing calculations

and data analysis.

¢ Mouse, Keyboard and Printer
are hardware.

-
0 Which of the following is used to store data

and instructions temporarily?

(A) Hard Disk
(B) ROM
(C) RAM
(D) CPU

%

Answer: (C)

Explanation:

¢ RAM (Random Access Memory) is
used to store data and instructions
temporarily.

* Hard Disk stores data permanently.
ROM is also permanent memory.

-
Which of the following is an example of

General Purp ose Cnmp uter?

(A) Washing Machine

(B) Desktop Computer

(C) Traffic Light Controller
(D) Calculator

Answer: (B)

Explanation:
* General Purpose Computers can perform
a wide range of tasks.

¢ Examples include Desktop, Laptop,
Workstation, etc.

&
@ Which unit of a computer is also called

the “brain” of the computer?

(A) Memory Unit

(B) Control Unit

(C) CPU

(D) Output Unit

Answer: (C)

Explanation:

* CPU (Central Processing Unit) is called
the brain of the computer.

e It performs all calculations and controls

all operations.

KEY TAKEAWAY Learn the basic concepts, components, characteristics and
classification of computers well. Practice MCQs regularly to score

better in examinations.
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-
m Which of the following is an example of Answer: (C)

a Micro Computer?

Explanation:
(A) Super Computer xplanation

* Micro Computers are small, single-user

(C) Desktﬂp Cﬁmputer ™ Exﬂmples include Deﬁktﬂp, LﬂFtC‘F:
(D) Mini Computer' Tablet, etc.

Which of the following is TRUE about Answer: (C)

software?
Explanation:
(A) It is a physical component.

(B) It can be touched and seen.

* Software is a set of programs,
instructions and data.

(C) It is a set of programs and instructions. | o It tells the hardware what to do.
(D) It wears out easily.

Which of the following best describes Answer: (A)

the rel.ationship between hardware and

software? Explanation:

(A) Hardware runs software. ¢ Hardware provides the physical
resources.

e Software uses these resources and SOFTWARE

controls hardware to perform tasks.

(B) Software runs hardware.
(C) Both can work independently.
(D) They are identical.

Which of the following is used to display B Answer: (B)

the output on the screen?

(A) Scanner

(B) Monitor ¢ Monitor is an output device.

)
~

Explanation:

(C) Printer | o It is used to display the results
(D) Keyboard (output) on the screen.

Which of the following is the correct Answer: (C)
order of the basic computer operation? Explanation: / \

(A) Output — Input — Processing — Storage o The correct IPOS cycle is: -
(B) Storage = Input — Processing — Output [ Inut = Processing —» Output > Stnmge]

(C) Input — Processing = Output — Storage 3 _
. ® This is the basic process followed
[

2%
"R

(D) Processing —» Storage — Input — Output by every computer.

~ ~

* KEY TAKEAWAY Understand the definition, components, basic operations,

characteristics, and classification of computers for exam success.
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-
@ Which of the following is an

input device?
(A) Monitor
(B) Printer
(C) Keyboard
(D) Speaker

Answer: (C)

Explanation:
¢ Keyboard is used to enter data
and instructions into the mmputer.

e Monitor is an output device.
¢ Printer and Speaker are output

devices.

Which of the following is the primary
memory used by the CPU?

(A) Hard Disk

(B) CD-ROM

(C) RAM

(D) Pen Drive

Answer: (C)

Explanation:

* RAM (Random Access Memory) is the
primary memory used by the CPU.

e [t stores data and instructions

temporarily.

Which of the following is a storage
device?

(A) CPU

(B) Monitor

(C) Hard Disk

(D) Keyboard
R

Answer: (C)

Explanation:
¢ Hard Disk is a storage device.

¢ It stores data and programs

permanently.

f@ Which of the following is NOT a component
of a computer system?

(A) Input Unit

(B) Memory Unit

(C) Control Unit

(D) Living Unit

Explanation:

e A computer system has Input Unit,

Memory Unit, Control Unit, and

r

Output Unit.

Input
e Living Unit is not a part of a ¥

Unit

Memory
Unit

|

Output
Unit

computer system.

Which type of computer is used in [ﬂrge
organizations for handling bulk data and
supporting hundreds of users?

(A) Micro Computer

(B) Mini Computer

(C) Mainframe Computer
. (D) Super Computer
.

Answer: (C)

Explanation:

e Mainframe Computers are designed to
handle large volume of data and support
many users simultaneously.

» They are used in banks, railways,

airlines, etc.

ﬁ KEY TAKEAWAY Practice these MCQs to strengthen your understanding of

basic computer concepts, components, operations, and classification.
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