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Introduction | 7R=F

India's contribution to the number system has profoundly influenced
mathematics and modern computer science. The Indian numeral system,
especially the concept of zero and decimal notation, forms the foundation
computation and digital systems.
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Historical Evidence of the Indian Number System | TR ST TorTet

ERUREICER I

1. Concept of Zero | [ Y e
o The earliest recorded use of zero was found in the 3rd-
century CE inscriptions of the mathematician Brahmagupt:

o I T AEH TTHIT STANRT TELT AAATeRT SEAT o6 IToraqst
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2. Decimal System | SLTHIS TUITSAT
o Indian mathematicians like Aryabhata and Bhaskara

AT introduced positional notation and decimal numbers, critic:

onoowiL (s

il for binary systems in computer science.
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3. Place Value System | ®ITTHIT ELIE
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o The place value system was explicitly mentioned in the
works of Pingala (2nd century BCE) in connection with
Chandashastra (prosody).

o TATAHTH JOITAT T oo Torer (TA7 0 24T erarsat) greT
FE:9TE o g2 § FoRaT 73T 2
4. Manuscrlpts and Inscriptions | ‘Tlgﬁlﬁ'ﬂT 3 sTfoeE

Bakhshali Manuscript (7th century CE) contains early
examples of calculations using zero and negative numbers.
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Relevance to Computer Science | EFQET IEEIRE R IEINET
e Binary System | 9 FSREMIS

o The binary system, fundamental to modern computing,
parallels Pingala's binary-like enumeration of Vedic meters.

o RF FOATET ¥ fRry Wi aTE yoreh fie % 3T
Rl T ATy ST [ % qHIE g
e Algorithms |@ﬁﬁ?¢l’

o Indian algorithms, such as Aryabhata’s methods of solving
equations, influence computational methods.

o STANE F THIHLOT T g FLeA T FATEai S AT
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o Cryptography | W’@?
o Ancient texts on combinatorics and permutations guide
contemporary cryptographic systems.

o WTHIA WAl H FHHAT T HATSIA I AT S e
Feol@d T T ARG HaT g

Salient Aspects of Indian Mathematics
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AT oI it q&7 f[Agvard

Indian mathematics has a rich history, marked by profound contributions
that laid the foundation for various fields of science and mathematics. Here
are the salient aspects:

1. Concept of Zero and Decimal System | [~ T TAHAT TOITHAT i
SELIEUI

 India introduced the concept of zero (S[-X) as a number and
placeholder, revolutionizing mathematics and computation.

« The decimal system (32T9EE YUITeAT) and positional notation were
formalized by Indian mathematicians such as Aryabhata and
Brahmagupta.

o Example: Brahmagupta's works describe operations involving zero
and negative numbers.

2. Algebraic Innovations | FSFT{og & T

e Indian mathematicians like Bhaskara II and Aryabhata contributed

significantly to algebra (FTSITTOI). They provided methods for
solving equations, including quadratic and indeterminate equations.

o Concepts like the Kuttaka method for solving linear Diophantine
equations were developed.

3. Geometry and Trigonometry | SR S} Bt

o Baudhayana Sulbasutras (800 BCE) include early references to
the Pythagorean theorem, predating Pythagoras.

e Aryabhata introduced trigonometric functions such as sine (S3T)
and cosine, laying the groundwork for modern trigonometry.
o Example: Aryabhata's sine table and approximations of m (pi).

4. Infinite Series and Calculus | 3¥a 7Y 3= Fare7
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o Indian mathematicians like Madhava of Sangamagrama pioneered

infinite series and early concepts of calculus.

o Contributions include series expansions for sine, cosine, and
arctangent functions, which influenced later developments in
European mathematics.

5. Combinatorics and Permutations | 7= i A

e Ancient texts such as Pingala's Chandashastra (2nd century BCE)
explore combinatorics, including binary representations and metrics
of poetic meters.

o The concept of factorial (FHIITTHA) and permutations was
discussed.

6. Astronomy and Applied Mathematics | GITALE < S RERND e

e Indian mathematicians used mathematics extensively in astronomy

(GITIATH). Aryabhata and Brahmagupta calculated planetary
positions, eclipses, and orbits.

e Aryabhata's calculation of the Earth's circumference was remarkably

accurate.

7. Practical Applications | SIS ATIIRT

o Indian mathematics had a strong emphasis on practical applications,
including architecture, construction (Sulbasutras), trade, and
navigation.

o Example: Baudhayana’s rules for constructing fire altars.

8. Philosophy of Mathematics | TOra &T Tef+

o Mathematics in India was not isolated but integrated with
philosophy, logic (VITH), and linguistics.
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o The holistic approach emphasized Ganita (calculation) as a means
to understand the universe.

Influence on Global Mathematics | Sf35 7o < womer

e The Indian numeral system spread to the Arab world through
translations and eventually to Europe, forming the basis of modern
arithmetic.

e Indian techniques influenced later advancements in algebra,
trigonometry, and calculus.

Bhuta-Samkhya System: An Overview

The Bhuta-Samkhya system is a fascinating ancient Indian method of
representing numbers using symbolic words or objects. It is rooted in the
Indian tradition of encoding numerical values in a poetic and symbolic
manner, often used in literature, astronomy, and cryptographic texts.

What is the Bhuta-Samkhya System? | Sq-5&3T SUITAT 34T g2

The term "Bhuta" means "element" or "object," and "Samkhya" means
"number." The Bhuta-Samkhya system involves associating numbers with
concrete objects, natural phenomena, or symbolic entities. Each object
corresponds to a specific number based on its natural association or cultural
significance.

Examples of Symbolic Associations

Sun (&) = 1 (as there is only one Sun)
Eyes (=) = 2 (as humans have two eyes)
Vedas (3%) = 4 (as there are four Vedas: Rig, Yajur, Sama, Atharva)

Directions (ﬁ'QTI') = 10 (as there are ten directions in Indian
cosmology)

Rl S e
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Purpose and Applications

The Bhuta-Samkhya system was used in various fields:

1. Astronomy and Mathematics | GIALITE 3 Tiora
o Indian astronomers like Aryabhata and Bhaskara used this
system to encode large numbers in a poetic form.
o It was particularly useful in mnemonic systems for
preserving complex numerical data.

2. Literature | FIT%?T

o Sanskrit poets employed the system to encode numbers
within verses, adding an aesthetic and intellectual dimension
to their works.

3. Cryptography | f:‘.ﬁ'@?

o It served as a tool for encoding and protecting information,

making it difficult for unintended audiences to interpret.

Mechanism of Encoding Numbers

The Bhuta-Samkhya system relies on familiarity with cultural and natural
associations. For example:

1: Moon (37%), Sun (§¥), or Earth (T=3T)
2: Twins (F9), Hands (85T), or Eyes (77)
5: Senses (&) or Fingers (3f<T)

7: Sages (FATY) or Days (FATE)

e 1000: Thousand (9g#) or Infinity (3+d)

Numbers were encoded into sentences or verses using these associations.

Significance of the Bhuta-Samkhya System
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1. Aesthetic and Intellectual Appeal | ey < sitfge st

The system combined artistic creativity with mathematical precision,

reflecting the interdisciplinary nature of Indian knowledge systems.
2. Preservation of Knowledge | T ST H&T0T

By encoding numbers in poetry, the system enabled the oral

transmission of mathematical and astronomical data across

generations.

3. Integration of Culture and Science | §&fa 3% f== &7 qoTASr

It highlights the Indian tradition of integrating numerical
understanding with cultural and natural symbolism.

Example in Practice

Consider a verse from ancient texts:
"Chandra-Nayana-Veda"

e Chandra (Moon) =1
e Nayana (Eyes) =2
e Veda=4

Thus, the numerical representation is 421.

Katapayadi System, Pingala, and the Binary System
FHeqATia Jorrett, fOvTe, Si argat yorredt

1. Katapayadi System | FEYATIS TOTTAT

The Katapayadi system is an ancient Indian alphanumeric coding scheme
used to encode numbers into words. It was mainly employed in Sanskrit
texts to encode numerical values in a poetic or mnemonic format.

What is the Katapayadi System? | FEIaTS SOt 4T %’?
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o The system assigns numerical values to letters based on their
consonants.
o Each consonant is assigned a digit from 0 to 9, while vowels modify
the consonants without altering the numeric value.
e Example:
o Ka(®), Ta(@),Pa(d),Ya@)=1
o Na (), Cha (), Tha (3), Ma (q), Ra () =2

Example in Practice:

The famous value of & (pi) is encoded in the verse:

"Katapayadi sankhya"

The letters represent digits based on their positions, giving the approximate
value of .

2. Pingala and the Binary System | f¥ret 3fiX sTe=<t worrsft

The binary system, foundational to modern computing, has its roots in the
work of Pingala (circa 2nd century BCE). Pingala's text on Chandashastra
(a treatise on poetic meters) describes a binary-like system to enumerate
poetic meters.

What did Pingala Contribute? | {431t T TRET 47T §?

e Pingala introduced the concept of "Meru Prastara" (Pascal’s
Triangle) and a system resembling binary numbering.

o He used short (light, @9) and long (heavy, %) syllables to represent
combinations, akin to binary digits (0 and 1).

Binary Representation in Pingala:
e A short syllable = 0
e Along syllable =1

o Example: A sequence of syllables Guru-Laghu-Laghu can be
interpreted as 100.
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3. Connection Between Ancient Systems and Modern Binary Logic

1. Positional Representation | ey smamfa s
o Both the Katapayadi and Pingala systems employ positional
representation, a concept critical to modern number systems,
including binary.
2. Foundation for Computation | 3791 £ e
o Pingala’s binary-like system mirrors the logic of computer
science, where binary is the basis of computational
operations.
3. Cryptographic Encoding | W
o Katapayadi provided a way to encode numbers as words,
much like modern cryptographic methods.

Significance and Legacy

1. Cultural Integration | Giehfas T

These systems reflect the deep integration of mathematics, language,
and philosophy in Indian culture.
2. Influence on Modern Mathematics | STE[f* IO 9T THT
o Pingala’s work prefigures binary arithmetic, which underpins
digital systems.
o The Katapayadi system inspired mnemonic techniques in
preserving knowledge.
3. Timeless Relevance | T e ReRaT
o These systems demonstrate the innovative approaches of
ancient Indian scholars, bridging the gap between abstract
concepts and practical applications.

Katapayadi System, Pingala, and the Binary System

1. Katapayadi System
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The Katapayadi system is an ancient Indian alphanumeric coding scheme
that assigns numerical values to consonants to encode numbers into words.
This system was widely used in Sanskrit literature for mnemonic purposes,
especially in astronomy, mathematics, and poetry.

How it Works:

e The digits 0-9 are mapped to consonants, and vowels are used as
fillers without numerical significance.
e The system is named after the group of letters:

Ka (%), Ta (2), Pa (), Ya () = |
Na (77), Cha (=), Tha (3), Ma (), Ra () =2

Ga (), Da (%), Ba (@), La (™) = 3
And so on up to 9.

o O O O

Example:
The famous verse encoding m (pi) uses the Katapayadi system. The
sequence of letters corresponds to the digits of mt, such as 3.141592....

2. Pingala’s Binary System
Pingala, an ancient Indian scholar (circa 2nd century BCE), introduced a
binary-like system in his treatise Chandashastra, which deals with poetic

meters. His work is one of the earliest known discussions of binary
concepts.

Key Concepts:
o Laghu (light syllable) =0
e Guru (heavy syllable) =1
o These binary representations were used to enumerate poetic meter

combinations.

Pingala’s Meru Prastara:
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o Pingala's work also describes a triangular arrangement of numbers,
known today as Pascal's Triangle, which relates to combinations
and powers of 2.

Example:
A sequence of syllables Guru-Laghu-Laghu (1-0-0) corresponds to the
binary number 4 in decimal form.

3. Connection to Modern Binary Sytems

1. Positional Notation:
Both the Katapayadi and Pingala systems use positional notation,
where the position of a symbol determines its value, a principle
foundational to modern number systems.

2. Binary Logic:
Pingala’s method of representing sequences with two states (0 and
1) mirrors modern binary logic, the basis of computer systems.

3. Symbolic Encoding:
The Katapayadi system demonstrates early cryptographic encoding
of numbers into readable or poetic forms, akin to modern data
encoding techniques.

Significance and Legacy

1. Mathematical Foundation:
o Pingala's binary-like representation is a precursor to the
binary system used in computing.
o Katapayadi demonstrates innovative number encoding for
efficient knowledge preservation.
2. Cultural Integration:
These systems blend mathematics, language, and art, showcasing the
interdisciplinary nature of ancient Indian scholarship.
3. Relevance:
The ideas behind these systems continue to inspire modern
mathematics, computing, and cryptography.
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FETATI TOTTeAT, AT i} S Jorrett
1. FSYIATI TOTTAT

FT TEATHS | TIIAT g AT TEATHAT T 9Teal | UhlS FdT gl AG TUTeAT
TEhd AT H A9 & F GRaerme, o $i7 e & o sqfa-agas
& =T H ITANT T SATAT =

Tg 8 FH AT &

o ST 0-9 T ST T TIET FATAT 8, 37T TIL &1 ITANT {947 HEATHSF
g & el % =7 § o S1aT 21

o TH OITAT T ATH 39 AV & THg & foraT 7 2

Ka (%), Ta (), Pa (), Ya(@) =1

Na (), Cha (), Tha (3), Ma (%), Ra () =2

Ga (1), Da (3), Ba (%), La (%) =3

A THY 98 9 T

o O O O

IETE:
7 (ITE) o T T TehIS e o o0 T8 2T FeadqTia TUTet T STTRT
FIAT gl AV T SATHHTOIHT 7 o6 31 o STET BT &, T 3.141592...1

2. T Y e orrett

o, v ST At g (SRt 241 erdrear SHT 94), 7 SOt
THAATCHS HIA-ATT o T AR H ATSAL ST TOTAT &l T 6T
ST 1T ATSALT AT I Hee [T AT =F=130 | & TF g

&I ATHTLOMY:

o oY (Laghu)=0
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e TE(Guru)=1
T T yiafataea swrer-ara g2t & = F oo saaer o

TT |

e it % 7= (Meru Prastara):

o TOTer &7 T "eETet dir Breprit sraeT 1 qui war g, e sre
qTERS o PRI F =T H FET 1T 2, 5 2 F orfRpA e /e
T gated 2l

SELERUE
FUTT 6T Teh SATHATOTRT [&-AL-A (1-0-0) TIHAS EF H 4 F AT HEAT
& & Zrdl 2l

3. A TTEAL T & Heer

1. TRufy s s :
FeaaTie si fowrer St yorferat Fufa swarRa st &1 ST
FIAT 8, STl T T T TATH ITHF A Kl T Fzar g, s
stepfare s yorrferat  fore v iR i g1
2. ST ATE:
forer st fafer & v Rafai (0 =% 1) & a7 stgehei &1 Tiafafee
e AT AT 0 Z9TAT &, ST HeIeT TUITTera1 T A 2|
3. TAHIcHS ThITST:
FEIATIS TOITSAT FEATSA T Tl AT AT FTATHF € § Tehie Hd
& FoTT ST Fed@d UeanlTe T Q@ g, ST e ST ThiteT
THATHT *F THT g

A T &}
1. wferd
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o THRTEr it ATl ST gfa A Teree g FegfeT § 3T
T ST aTer ATt e 1 @ 2
o FIYATIS TEATH Fl UrhiS FA o {10 T TR TR T
TR FAT &, ST AT hl G Fed | 7aq Ll gl
2. HieHids THIHI:
I orTferat O, WTHT 37 AT T /A7 €, ST Ir=h AT Je
TOTTSAT T STz i Y 1 g4ty 2
3. TR
= TOTTTert o e o o et % e, FOfT i feoaa |§
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Fundamentals of Computers: History of Computers
1. Early Beginnings | ST<f¥® SSEIE]

The history of computers dates back to ancient times when humans first

started using tools to perform calculations and solve problems. Although the

modern computer as we know it emerged in the 20th century, the idea of
automation and calculation has a rich history.

« Abacus (3Ta%H): The abacus, one of the earliest calculating tools,
dates back to around 2300 BCE in Mesopotamia. It was widely used
for arithmetic calculations.

« Antikythera Mechanism (Tf&%3=T 3): A Greek analog device
used to predict astronomical positions, dating back to around 100
BCE.

2. The Analytical Engine | Fgwomens g5

« Charles Babbage (AT SaIW), often referred to as the "father of
computers," conceptualized the first mechanical computer in the
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early 19th century. This machine, known as the Analytical Engine,
was a fully programmable mechanical computer. It used punched
cards for input and had a memory unit, arithmetic logic unit, and
control unit—key components of modern computers.

« Ada Lovelace (3ITST @d«®), an English mathematician, is credited
with writing the first algorithm for the Analytical Engine, making
her the first computer programmer.

3. The Evolution of Computers | EFQET 1 e

o Early Mechanical Computers (GEIREX] W):
In the 19th century, Babbage's Difference Engine was a
mechanical calculator designed to compute polynomials. These
machines were large, complex, and limited in scope.

e [Electromechanical Computers (ﬁﬁiﬁ'ﬁw W):
The 1930s saw the development of electromechanical computers
like the Zuse Z3 in Germany, built by Konrad Zuse (F{71€ 3[H).
It was the first programmable computer and laid the foundation for
future computing technology.

4. The First Generation of Computers (1940s—1950s) | QEF‘T figr &

2T (1940-1950)

 Vacuum Tubes (35" S[): The first generation of computers
used vacuum tubes for processing. These computers were large,
slow, and consumed a lot of power.

« ENIAC (ET-ﬁ'Q??): The Electronic Numerical Integrator and
Computer (ENIAC), developed by John Presper Eckert and John
W. Mauchly in 1945, was the first general-purpose electronic
computer. It used 18,000 vacuum tubes and could perform complex
calculations at a relatively fast pace for its time.

« UNIVACI ({ﬁéﬂ? I): The first commercially produced computer,
designed for business and government use. It was used for tasks like
census data processing.
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5. The Second Generation of Computers (1950s—1960s) | §§|:( et
FT (1950-1960)

Transistors (ZTS€eX): The second generation of computers
replaced vacuum tubes with transistors. Transistors were smaller,
more reliable, and consumed less power than vacuum tubes.

IBM 1401 (STI"QEH‘Q'H' 1401): One of the first commercially
successful computers, which used transistors.

Programming Languages (ST ST9T): High-level
programming languages like COBOL (F1&el) and FORTRAN
(RTei) were developed during this time.

6. The Third Generation of Computers (1960s—1970s) | &< & &
FIET (1960-1970)

Integrated Circuits (3TSHT): The third generation of computers
introduced integrated circuits (ICs), which combined multiple
transistors into a single chip. This reduced the size and cost of
computers significantly.

Mainframe Computers (R-h# FgeX): Computers like the IBM
System/360 became widely used in industries and research
institutions.

Operating Systems (ST f&€eH): The development of
operating systems (OS) like UNIX allowed computers to manage
multiple tasks and users efficiently.

7. The Fourth Generation of Computers (1970s—Present) | 31 gt %
HET (1970-aHT)

Microprocessors (ATSHIMEET): The invention of the
microprocessor marked the beginning of the fourth generation of
computers. A microprocessor is a small chip that contains the central
processing unit (CPU) of a computer.
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 Personal Computers (T8 Ei?C!E“{): Companies like Apple and
IBM popularized personal computers (PCs) in the 1970s and 1980s.
The IBM PC and Apple Macintosh were some of the first widely
available personal computers.

« Graphical User Interface (GUI) (UTTh&< ToIX SETHA): The
development of GUISs, such as those used in Microsoft Windows
and macOS, revolutionized user interaction with computers.

8. The Fifth Generation of Computers (Present and Beyond) | Ti=a fier
¥ FE (TIA T wias)

« Atrtificial Intelligence (F3# FfEHAT): The fifth generation of
computers focuses on artificial intelligence (AI), which allows
computers to simulate human intelligence and perform tasks like
problem-solving, learning, and decision-making.

« Quantum Computing (F7q FFFEM): Quantum computers, which
use the principles of quantum mechanics, promise to revolutionize
computing by solving complex problems at speeds unimaginable
with classical computers.

9. Modern Computers and Their Impact | SITE[Ae FEL 3T ITHT TATT

e Cloud Computing (FIT3s ﬁTQI&"T) Cloud computing allows users
to store and access data over the internet, reducing the need for
physical storage devices.

« Mobile Computing (FSTSH FFET): Smartphones, tablets, and
other mobile devices have made computing portable and accessible
to millions worldwide.

« Networking (R@af): The internet and networking technologies
connect computers globally, enabling communication, collaboration,
and the sharing of information.
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Generations of Computers | Eﬁu{d'( &t difeat

Computers have evolved over the years in terms of size, speed, cost, and
capability. The development of computers is categorized into different
generations based on technological advancements.

1. First Generation of Computers (1940s—1950s) | 98 gt % HgexX
(1940-1950)

e Technology Used: Vacuum Tubes (aﬂ-'{q &= )
e Key Features:
o Large in size and bulky.
o Consumed a lot of power and generated a lot of heat.
o Programming was done in machine-level language (binary
code).
o Slow processing speed and unreliable.
o Examples of First Generation Computers:
o ENIAC (Electronic Numerical Integrator and
Computer): First general-purpose electronic computer.
o UNIVAC I (Universal Automatic Computer I): The first
commercially produced computer.

2. Second Generation of Computers (1950s—1960s) | TaX Tl F HFHET
(1950-1960)

 Technology Used: Transistors (ZTTor€2)
e Key Features:
o Replaced vacuum tubes with transistors, making computers
smaller, faster, and more reliable.
o Consumed less power and generated less heat compared to
first-generation computers.
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o Programming was done using assembly language, which was
more user-friendly than machine language.
o Examples of Second Generation Computers:
o IBM 7090: A transistorized computer used in business and
scientific applications.
o CDC 1604: One of the earliest transistorized computers.

3. Third Generation of Computers (1960s—1970s) | Fra¥ fig ¥ Fgex
(1960-1970)

« Technology Used: Integrated Circuits (3TSHT)
o Key Features:
o Integrated circuits (ICs) replaced transistors, allowing
computers to become even smaller, faster, and more reliable.
Reduced power consumption and cost.
Introduction of high-level programming languages like
COBOL and FORTRAN.
o Computers became more accessible to businesses and
academic institutions.
o Examples of Third Generation Computers:
o IBM System/360: One of the first computer systems to use
integrated circuits.
o UNIVAC 1108: A third-generation computer used by large
corporations.

4. Fourth Generation of Computers (1970s—Present) | 9 it & EFQET
(1970-aTHT)

« Technology Used: Microprocessors (ATSFHIITEHT)
o Key Features:

o Microprocessors, which are tiny integrated circuits that
contain the central processing unit (CPU) on a single chip,
revolutionized the computer industry.

o Personal computers (PCs) became widely available and
affordable for individuals and businesses.
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o Development of Graphical User Interfaces (GUI) and
operating systems like Windows and macOS.

o Rapid advancements in memory, storage, and processing
power.

Examples of Fourth Generation Computers:

o Apple Macintosh: One of the first personal computers to use
a GUL

o IBM Personal Computer (IBM PC): A pivotal personal
computer that popularized computing.

5. Fifth Generation of Computers (Present and Beyond) | EIEERIF KD

FYX

EREIEE R ELD))

Technology Used: Artificial Intelligence (Al), Quantum Computing
(FH Fhgwr, Fiew Fegfen)
Key Features:

o Computers are designed to process information in a way that
mimics human intelligence.

o Use of machine learning, natural language processing, and
robotics.

o Quantum computers, which can solve complex problems at
speeds much faster than traditional computers, are still in the
experimental stage.

o Focus on parallel processing and the ability to perform
billions of tasks simultaneously.

Examples of Fifth Generation Computers:

o Al-based systems like Google DeepMind and IBM
Watson that can perform tasks like language translation and
medical diagnosis.

o Quantum computers being developed by companies like
IBM, Google, and Intel.

Types of Computers | FI2T ENSEDEY
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Computers come in various types based on their size, purpose, and
processing power. Here are the major types:

1. Supercomputers (JITHIEX)

Definition: The most powerful and fastest computers, capable of
performing trillions of calculations per second.
Key Features:
o Used for complex scientific calculations, weather
forecasting, and simulations.
o Extremely expensive and require specialized cooling
systems.
Examples:
o Fugaku (developed by RIKEN in Japan) is currently one of
the fastest supercomputers in the world.
o IBM Blue Gene and Cray XTS are other notable
supercomputers.

2. Mainframe Computers (R¥h# FgeX)

Definition: Large, powerful computers used by large organizations
for bulk data processing and critical applications.

Key Features:
o Can handle and process large amounts of data
simultaneously.

o Used for enterprise resource planning (ERP), databases, and
transaction processing systems.
Examples:
o IBM Z Series and Unisys ClearPath are examples of
mainframe computers.

3. Minicomputers (Ffeegex)
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o Definition: Smaller than mainframes but still capable of handling
multiple tasks and supporting several users simultaneously.
e Key Features:

o Used by small to medium-sized organizations for
applications like manufacturing control and inventory
management.

o Also known as mid-range computers.

o Examples:

o DEC PDP-8 and VAX computers were popular

minicomputers.

4. Microcomputers (FTSHhIhgex)

o Definition: Personal computers (PCs) designed for individual use.
o Key Features:
o Based on microprocessors and include desktops, laptops, and
tablets.
o Most commonly used type of computer for home, office, and
educational purposes.
o Examples:
o Apple MacBook, Dell Inspiron, Lenovo ThinkPad.

5. Workstations (FH€<T)

e Definition: High-performance computers designed for technical or
scientific work.
o Key Features:

o More powerful than personal computers and used for tasks
like 3D rendering, engineering simulations, and graphic
design.

o Typically used by professionals in fields like architecture,
animation, and software development.

o Examples:

o Sun Microsystems workstations and HP Z Series

workstations.
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6. Embedded Computers (TSISS F2Y)

o Definition: Computers that are part of a larger system, dedicated to
performing specific tasks.
o Key Features:
o Found in devices like automobiles, household appliances,
mobile phones, and industrial machines.
o Optimized for low power consumption and specific tasks.
o Examples:
o Automotive control systems, smartphones, microwave
ovens.

BLOCK DIAGRAM OF CPU

1. ALU (Arithmetic Logic Unit)

e Function: Performs arithmetic and logical operations, such as
addition, subtraction, multiplication, division, and logical operations
like AND, OR, NOT.

o Input: Receives data from the registers or memory.

e Output: Sends processed data back to registers or memory.

2. Control Unit (CU)

e Function: Directs the operation of the processor by interpreting
instructions in the instruction set, controlling data flow, and
coordinating operations between the CPU components.

o Input: Receives instructions from memory.

e Output: Sends control signals to the ALU, registers, and memory.

3. Registers

e Function: Small, fast storage units within the CPU that hold data
temporarily during processing. Common registers include the
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Program Counter (PC), Accumulator, Instruction Register (IR), and
others.

o Input: Data can be stored from the ALU or memory.

e OQOutput: Data is sent to the ALU or memory.

4. Cache Memory

e Function: A small, high-speed memory used to store frequently
accessed data or instructions to speed up processing.

e Input: Stores data from the main memory for quick access.

e OQOutput: Sends data to the CPU components (ALU, Control Unit) to
avoid delays caused by slower main memory access.

5. Bus Interface Unit (BIU)

e Function: Manages the communication between the CPU and
external memory or other peripherals. It handles data transfer to and
from the memory.

o Input/Output: Receives and sends data to memory through the data
bus, address bus, and control bus.

6. Clock

e Function: Coordinates the timing of all the operations in the CPU
by generating a regular clock pulse.

o Input: Provides timing signals to synchronize operations.

e Output: Synchronizes data transfer and operation timings across the
CPU.

Basic Block Diagram Flow:

1. Instruction Fetch: The Control Unit fetches instructions from
memory.

2. Decode: The Control Unit decodes the instruction and sends
necessary signals.
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3. Execute: The ALU performs the required operations.
4. Store: The result is stored in registers or memory.

Here's how the components interact:

e The Control Unit fetches instructions from memory, decodes them,
and sends control signals to the ALU, Registers, and Cache
Memory.

e The ALU performs calculations and logical operations based on the
instructions and stores the results in Registers.

e The Bus Interface Unit handles communication with the system's
memory and external devices.

o The Clock ensures that each operation is synchronized with the
CPU's internal processes.

gt CPU =T STIATH & T Fehi &7 faeqa fFaer 2

1. ALU @Erdafes At gHe)

o T FAFAMA ST AT HATAT HLAT &, ST ST, HeTd, T,
T, ST qTiehas H9Ter S AND, OR, NOT!|

o TS TRl AT HANT & 2T Y16 F3aT g

o ATSSYE: TEH T 70 T2T &7 Toeel 1 FHRT H a9 99T g

2. %A (A< (CU)

o FE: TTEET &% GATAT HT Here FTdt g, Hael i =meam #dT g,
T TAT T T3 2T €, T CPU el & 1= §aTa &l
THATAT FLAT gl

o SIS HHNT ¥ FE9 9T T Bl

o SIS ALU, TR &l FHET &7 A7 S 997t gl

3. e
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o ®ME: CPU % $ia< B, TS TS (e BId & ST STH T & a2
FEIT €9 & 2T F TEA g1 AT Toreedl § T Fr3ex (PC),
TFIH[IeY, TeeFe ThoreeX (IR), 3TE T 2|

o ZATE: ALU AT HHIT § ST &2 47 ST T 2

o IMSTYS: ST ALU AT HHET I HS(T SATAT 2

4. F9r A

o T TF GIel, ST ATAT THET ST FTFIT TFH 70 70 227 97
fAgert &1 T2 FAT § T STTHTERT 0 oot HaT ST 7961

o TAYE: HET HANT F ST T FXAT g qATreh Steat & waad fomar S
G

o 3M¥TYE: CPU =i (ALU, FZIe (<) Tl T2 9Tl g qTih Hed
AT T &1 weere | g ATeAT aLr & =T ST qohl

5. 99 $eThd < (BIU)

o FTH: CPU ¥ a1l AU AT o7 qfefiat 3 = d=m< &1 gea
FLAT g1 TG ST TAHRT T AT T 30T AR TF FATAAT 2

o TAYE/ASTYS: T T HART | TTH FAT g ST 327 99, UH a9,
AT I I F WILAH F AT H AT 2

6. =T (Clock)

o FE: CPU H Tt AT F THT FHT GHaT Fedl g 3T Hafaa
FATH Tl I HAT g

o ZAYS: HATAT & THAT 6 [0 THT Hohd TTF FLAT 2l

o #MSEYE: CPU & HITY 22T TAHL 3¥ HATAT il TRIATZAT [
TS F2AT 2

I sATF STHUTH F=Al:
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1. R3S YT9 FTAT (Instruction Fetch): FI1e Ifae AT & e v
FLAT Bl

2. R#Ie T (Decode): Farer Tfe der #r e FedT g 3T
ATFYTH TR ASTAT 2

3. ®EaTet (Execute): ALU STF9TF HATAT FLdT gl

4. TG (Store): TROMH T Towe<t a1 AW § wufza fFFam Srar 21

TgT A TeH FH Teiae FLd B

o FEA giAE AT T [er T FAT 7, I TFIe FAT B, i
ALU, TR, 37 8T AR 1 207 v ATt 2

e ALU AT 3f% qTfeher H=TeA 2aT g i aformy iy Tl o
AU FaT 2l

o 9 TR e Freew i FHRT 37 aTedt STFRO F 9T {9
FT GG FAT 2

o Ut TE giAfaa 2t 8 5 T8 Afaved CPU F statya gisramsit
& AT AT 2Tl

Digital and Analogue Computers and Their Evolution
RS sk TaTaiT Fegex ik S+ fFe
1. Digital Computers (RRfSres Fgex)

Definition (TFTST): A digital computer is a machine that processes data
in the form of binary numbers (0s and 1s). It works by performing
arithmetic and logical operations based on predefined instructions. Digital
computers are widely used today for tasks like calculations, simulations,
data processing, and more.

(RS #gex ua wofid § ST ST & arsar 997 (0 3% 1) F =7 & J699
FAT gl T TATHATRT (HQel & ST 9T SO T 3T qTiehsh darad
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FAT | eToree Feges sfrereher T, fogerers, 7 STateT, st S w1t
F for =T &9 & 39T R ST gl)

Working (FTIOTA):;

o Digital computers represent data in binary form.

o They use transistors, logic gates, and circuits to process data and
execute operations.

e They work with discrete values, meaning the data is divided into
separate, distinct units.

(RTTed Fegex 321 T ATeAl &9 § T F3d &l I ST TEE F 3T

stoerd fAearfad e & for gifsreey, A Tew sfiw afdhed &1 ST
FIA 81 I TAF HIAT o G HH Fd &, et qaaa g & 2T FT 70 T-

srerT, fatore zareat ® o fBrar sar 21)

Evolution (RT):

1. First Generation (T8I HI&Y): These were vacuum tube-based
computers (e.g., ENIAC) and were large, slow, and expensive.

2. Second Generation (FAXT HET): The introduction of transistors
replaced vacuum tubes, making computers smaller, faster, and more
reliable.

3. Third Generation (19X F1£Y): Integrated circuits (ICs) allowed
computers to become even smaller and more efficient.

4. Fourth Generation (3Vft fi£l): The development of
microprocessors led to personal computers (PCs), making
computing accessible to individuals and businesses.

5. Fifth Generation (q1=r{ Tﬂ'cﬁ') The advent of artificial intelligence,
parallel computing, and nanotechnology is shaping the future of
digital computers.

DSC_GE - COMPUTER FUNDAMENTALS AND OPERATING SYSTEM

(1. Tt Tl T S =a-smemhid F9e F (39 ENIAC) 37 92, fi#
ST /ET A

2. T digh: giforee & a=a 7 998 =3 &1 989 [T, e Fege
Bre, a9, i srfarek Bregwe gt o)

3. ey digr: Ui "fhe (ICs) T Fee &1 3T oY FeT oliT sfdd Fore
47 2=

4. FArfY Y ATEmEET % o 7 SR T (PCs) T A0 Jered
o, e et &t SRl s SHaaTl & forg o =7

5. qi=ret didt: F R i, auiae i s a9T st &
ANTHA ¥ RfSee Fege i #7 9T s o @1 31)

2. Analogue Computers (TATANRT HTYEX)

Definition (TfXHTYT): An analogue computer processes data in continuous
form rather than discrete values like digital computers. It works by
representing physical quantities (such as voltage, temperature, or pressure)
through continuous electrical signals. These computers were primarily used
for scientific, engineering, and industrial applications.

(TATANT Fegex (AEay =9 | 27 TEE F:7d g, 7 [ e e @it avg
T WA || Ag AITAH ATATSAT (S FTeesT, aTIHT, AT 7979) FT a7
o= Fehdl & ATEAT | TEIT FLAT gl 37 Heqed o7 eI &9 H JHAT,
TSI, 3T =T AN H ITIET /T STTaT =)

Working (FTISOITAT):

e Analogue computers use continuous signals to represent real-world
phenomena.

e These systems work in real-time and can model complex physical
processes like weather patterns, electrical circuits, or mechanical
systems.

e They use elements such as resistors, capacitors, and inductors to
simulate continuous systems.
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(TATANRT FET ATEATA AT il AT Tl TET LA & [T (ALa¥
Hhal T STANT X gl T Freed TAT-212H7 § FH FLd g T ATt

AT RTS8 H1EH Ted, foea afdhe, 31 FifEF Jorterst &1 At
FT TR g1 T Yioeed, FfRed, i Seaed I qedi 7T STANT FLd & qrih
A srorTferat &1 ST oA ST @)

Evolution (RT):

1. Early Analogue Computers (YTI¥% TATANT FeX): Early

versions included mechanical devices like the Antikythera
mechanism and the differential analyzer.

2. Mid-20th Century CIGETREUED HeT): Analogue computers were
used for specific tasks such as solving differential equations,
simulating flight paths, and military applications.

3. Decline (F41): With the rise of digital computers and their ability to
handle complex calculations more efficiently, analogue computers
began to decline in the 1970s.

(1. TS TATANT gL T FERuT | FTT ITHL0T AT o S8
THFra awfasa s RfEae vaTeTEe

2. Freet qEt T TET: TATANT FEl w1 ITART fafere st & forw
STTAT T St TeShoraer IR T g HIAT, IS TAT FT TIHT0T HLAT,
S F=T AT

3. W4t RfStee e 387 & AT, ST S[{eot AT T SATerh TATET &7
| HATA Fohd o, TATANT X AT ITART 1970 F F90F H e aIT)

Comparison ()

Feature (Rrarea) Digital Computer (ENES Analogue Computer
FI) (TATTHT L)

Data . Discrete (0s and 1) Contmuous (electrical

Representation signals)
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Digital Computer (RfSieet  Analogue Computer

Limited accuracy,

Feature (Fr<rear)

Accuracy High accuracy in calculations depends on the system
Generally faster for complex Faster for real-time
Speed . .
tasks simulations
.. General-purpose computing, Scientific simulations,
Applications data processing, Al, etc. industrial control systems
. Rapid advancements, widely Declined with the rise of
Evolution

used today digital systems

(RSt Fogex Se1 %1 fRwhie (0 3 1) F =7 § Y& Fal g, &+
TATANT #ege? Ay e dond i & ATeaw | 2T T&qq weal gl Biea
FET ATF Tl gId @, STaTeh UATANT g exl #hl HErhaT TUTedl I
ﬁ‘ﬁ-{wﬁél %ﬁWWW-purpose E?W;%T,@ETW@T
FOT FIEATT H ITAN B 8, ST TATANT g e? I STIHI 3T
ST fA=ror yorrferat ®§ 9T R ST 21)

Major Components of Digital Computers (Rfresr T % qeq
HIHh)

1. Central Processing Unit (CPU) @Rﬂ'&' TECHIT Eﬂ'l"ﬁ')

o Definition (7RIT9T): The CPU is the brain of the computer.
It performs all the calculations and logical operations,
controls the flow of data, and executes instructions.

o Function (F7¥): The CPU is responsible for interpreting and
executing instructions, performing calculations, and
managing the overall operation of the computer.

o Components (TF):
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» ALU (Arithmetic and Logic Unit) (378 3T
AT IfHe): Performs arithmetic calculations and
logical operations.

»  Control Unit (CU) (F21e {ﬁ'{): Directs the
operation of the processor by controlling the flow of
data and instructions.

» Registers (T/57¥2¥): Small, high-speed storage
locations within the CPU that hold data temporarily.

2. Memory (BHI)

(¢]

Definition (TFXHTHT); Memory is used to store data and
instructions that are required by the CPU for processing.
Function (FT4): Memory stores both the data that the
computer works with and the instructions that the CPU uses
to execute tasks.

Types (FTFX):

» Primary Memory (&% #9I{Y): This includes RAM
(Random Access Memory) and ROM (Read-Only
Memory). It is used for temporary storage of data and
instructions.

» Secondary Memory (fGfias 3HIKY): Hard drives,
SSDs (Solid State Drives), and optical disks that
provide long-term storage.

3. Input Devices (37qE f*aTsH)

o

Definition (TFXATHT): Input devices are hardware that allow
users to provide data or instructions to the computer.
Function (F1): These devices allow users to interact with
the computer by entering data.

Examples (3aTg0T): Keyboard, Mouse, Scanner,
Microphone.

4. Output Devices (T3eYe f*aTsH)
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(¢]

Definition (TFTST): Output devices are hardware used to
display the processed data or results from the computer.
Function (FT¥): These devices show the results of the
computer's processing or allow interaction with the user in a
visual or auditory form.

Examples (SETg<9T): Monitor, Printer, Speaker.

5. Motherboard (WEHIE)

(¢]

Definition (‘T&'%TI'GT): The motherboard is the main circuit
board that connects all the components of the computer.
Function (F1¥): The motherboard provides the connections
for the CPU, memory, storage devices, and input/output
devices, and ensures communication between them.
Components (8Z%): It includes slots for RAM, ports for
USB and peripherals, and connectors for the CPU and power
supply.

6. Bus (39)

o

Definition (TTCHTST): A bus is a communication pathway
used to transfer data between the components of the
computer.
Function (ﬁw‘ﬁ): The bus carries data, instructions, and
power between the CPU, memory, and other devices.
Types (FTFIX):
» Data Bus (32T 99): Transfers data between the
components.
= Address Bus (T3 a9): Carries the addresses of
data in memory.

» Control Bus (i< §79): Carries control signals that
manage operations.

CONTENT USED ONLY FOR EDUCATIONAL PURPOSE




7. Power Supply Unit (PSU) (9Ta< =TS JfAe)
o Definition (TR#TST); The power supply unit provides
electrical power to all the components of the computer.
o Function (FT3): It converts electrical energy from an
external source into the proper voltage and current to power
the internal components of the computer.

8. Cache Memory (T FIXY)

o Definition (‘TP(‘#:ITEIT): Cache memory is a small, high-speed
memory located close to the CPU that stores frequently
accessed data to speed up processing.

o Function (FT): It reduces the time the CPU takes to access
data from the main memory by storing copies of frequently

used data.
Summary (TX90):
Component (87%) Description (f=<ur)
. . : Performs calculations, logical operations,
CPU (¥ t ) and controls data flow.
Memory (i) Stores dgta and instructions for
processing.
. £ Allows users to input data into the
Input Devices (FTY ) computer (keyboard, mouse).
Output Devices (TSI Displays the processed data (monitor,
ISELES)) printer).
Main circuit that ts all
Motherboard ¥) ain circuit board that connects a

components.

Transfers data and instructions between

Bus (3¥) components.
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Component (8%) Description (f=<ur)
Power Supply Unit (PSU) . .
Provides electrical power to the computer.
(T qoATE, ZAe) P P
Cache Memory (T re) Fast memory that stores frequently

accessed data.

Types of Digital Computers (RfSret Foge F 1Y)

Digital computers can be classified into various types based on their size,
processing capability, and use. Below are the main types of digital
computers:

(RfSee el 1 37 AT, TEHERTUT &H7AT T STANRT & AT TT
fafsrr whet & aefiga T ST |har g1 A= Ries e & o7 7
faw T 2)

1. Microcomputers (AT HEX)

Definition (TFHTYT): Microcomputers are small-sized computers designed
for individual use. They are based on microprocessors, which are integrated
circuits that contain the CPU. These computers are generally used for
personal tasks, office work, and educational purposes.

(FTSHT HFET BT AR & HL Z1d & ST AT STANT o o e
T ST €1 T ATSHIMTEET 9 SETd 21 @, ST Ushihd di6e aid & [orH
CPU 9ITTHS ZIaT g1 T HEel T AT AR F1Y, HIATAT 1 AT
Srferes 3zl F forT SwIRT o ST 21)

Examples (3aTg<0): Personal computers (PCs), Laptops, Tablets.
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2. Minicomputers (Rt o)

Definition (TFXHTHT): Minicomputers are mid-range computers that are
more powerful than microcomputers but less powerful than mainframes.
They are designed to handle multiple users and are typically used in small
businesses, research labs, and educational institutions.

(Tt Foqex 5 ST & F4eT B & ST AISHl Hees § sfeh
ATTRITTSAT BT B, STohet FhH & W eTIRRLTAT B 81 T s STATHATSN i
Hrerd  forw fesree o 1 2 € <0 AraTear: e S|, AqEar
TARTITEATS AT Srfers Heqmeii § ST 2 21)

Examples (3aTg<01): PDP-11, VAX computers.

3. Mainframe Computers (H73hH H9EX)

Definition (TTXHTHT): Mainframe computers are large, powerful systems
designed to handle and process large amounts of data at high speed. They
are used by large organizations for critical applications such as financial
transactions, bulk data processing, and enterprise resource planning (ERP).

(FTORH e 92, aiherTel foeed 2ra € ot 37 i o2 a3t 7T # Ter
T FHATA 3T T8 F & oy Berew fOhu sira 81 57T SUaeT a
HIBAT G Aged o1 IR & fory foha Siar g s o=t ae-a, =7
ATAT § 2T IO TR, % Uaearey RE s (ERP)I)

Examples (S&TgX0T): IBM Z Series, UNIVAC.

4. Supercomputers (FI< FIEX)
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Definition (TFTST): Supercomputers are the fastest and most powerful
computers capable of performing trillions of calculations per second. They
are used for complex simulations such as weather forecasting, molecular
modeling, and scientific research.

(AT FgeT qTH O AT qaH ATRIATAT FE gId & ST T Hehe
foforeT ToMTT 2 ® He7H g g1 ST STANT ST{ed (HHererd & forg
ToRIT STTAT 3§ ST /W qaTHT, ST JiETonT, i aaTHeS dAqaendl)

Examples (3a1g<0): Cray XT5, IBM Blue Gene.
5. Workstations (F5€<TH)

Definition (‘T&'%TI'GT): Workstations are high-performance computers
designed for technical or scientific work. They are more powerful than
microcomputers and are used for tasks that require significant
computational power, such as computer-aided design (CAD), 3D rendering,
and animation.

(THECIT IF TS ATl FHEL Bl g ST Ahet 1ol T ASATIAS FTIT o6 TT
BT o0 ST 81 T ATSh! Fegel & T IRl 3Id & 3 3 H1At
% o0 ITART 6T ST & S+ Agcaqof STEERT &78dT il Saeashal gial
g, S HET-USE fWTe (CAD), 3D = 3T uHiHeHl)

Examples (32Tg29T): Sun Microsystems Workstation, HP Workstations.

6. Embedded Computers (T9S€ HEX)

Definition (TFHTST): Embedded computers are specialized computers
integrated into other devices to perform specific tasks. They are used in
products like automobiles, medical devices, home appliances, industrial
machines, and more.
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(Tass Fege? [Aid FE 21d 8 ST 977 ITFLU § THFd 2ld &
qrer fafore w17 =7 FoRaT ST 7eh| ST STANT IcaTal § FoRaT STTaT 2 S
AterHTaTse, T IR, T ITFHI, ST q9fi, o7 afaF|)

Examples (S&TgXUT): Microcontrollers in washing machines, embedded
systems in cars.

Summary (TX90);

Type (FTFX) Description (&)
Microcomputers (FTEhT Small, personal computers used for
FYEX) individual tasks.

. . firefr 7 Mid-range computers used for small
Minicomputers 1e3) businesses and research.

Mainframe Computers Large, powerful computers for handling

(AT LX) massive data.
Supercomputers (9T Extremely fast computers for complex
FYX) scientific tasks.

High-performance computers for technical

Workstations ( <) and scientific work.

Embedded Computers
(TEIST FYE)

Specialized computers integrated into
devices for specific functions.

Memory Addressing Capability of CPU (CPU it #WIY ugfir
&)

Definition (THRsTTem):

Memory addressing refers to the ability of the CPU to access and locate
data stored in memory. It is the process by which the CPU identifies where
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data is stored in the computer's memory (RAM) and retrieves it for
processing. The number of memory locations a CPU can access is defined
by its addressing capability.

(FETY TSR 7 7aera § CPU it 39 ewar 7, e gy a8 aw #
YT 2T T U < T (Feiia F#3ar g1 98 a8 AT g e g
CPU 7 9gaTdT ¢ & ST Fe & AT (RAM) H Fgl §Uf=d § 37
TH T TERT & forT qa: ST F#d1 g1 CPU T AT U fRAT &97dT % g 78
rerfia grar g & a8 fohae T9T T &7 Uee FT 9aT 21)

Types of Memory Addressing (FHTE TS F THR)

1. Physical Addressing (Hfas TgfEm)

o Definition (TR™T9T): Physical addressing refers to the
actual address in the computer's physical memory (RAM). It
is the real address that the CPU uses to access memory
locations.

o Explanation (T&4T): The CPU directly accesses the
memory by using physical addresses, which are determined
by the hardware. The physical memory space is finite and
limited by the number of bits the CPU can use to address
memory.

o Example (3&T8X0): If the CPU has 32-bit addressing, it can
access 4 GB of physical memory (232 = 4,294,967,296
locations).

(AT TSTRRT &7 Faqed g e i "ifds g0 (RAM) | aredqias
USH| g ATEA(a S UgH IdT g (SEaRT ST CPU HHILT T T Tga
% oI &¥ar g1 CPU HHIRT &1 €Y Uaad Fdl g WiTdsh USEl &l STTM
Fh, ST gread™ gl (HeTfed grd g1 |itaes THIT &l FHAT gl § & I8
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I HEAT F G HITHA gt g ST CPU HHILT &l USH FX & [oT0 ITIRT
FT THAT 2)

2. Logical Addressing (IT{h® Tg )

o Definition (TR¥THT): Logical addressing is used by software
applications and is abstracted from the physical memory.
The CPU generates logical addresses, which are then
mapped to physical addresses by the memory management
unit (MMU).

o Explanation (JTEAT): Logical addresses are used by
software during program execution, and the MMU translates
them into physical addresses to access the corresponding
memory locations.

o Example (3&TgU): When a program is running, it uses
logical addresses. The MMU then converts these logical
addresses into physical addresses to fetch data from RAM.

(AT TSTRAT 3T STTRT ATFEATL TTCART FLd g 31T TE AT FHILT
H ST gt g1 CPU ATiehas USH SHYE T g, v TR AT Avstiic
e (MMU) 31T |ita® Tgal § §9 67 mar g1)

3. Virtual Addressing (FHI TSTRT)

o Definition (TRSITHT): Virtual addressing allows the CPU to
use an address space larger than the available physical
memory. The virtual address generated by the CPU is
translated by the MMU into a corresponding physical
address.

o Explanation (IT€AT): Virtual addresses provide an
abstraction layer between the program and the physical
memory. The operating system uses virtual memory to give
the illusion that there is more memory available than
physically exists.
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o Example (3&TgXW): If a system has 32-bit virtual
addressing, it can theoretically address up to 4 GB of virtual
memory, even though the physical memory may be less.

(FFTA UTRAT CPU T 39T Wi FHILT F T2T USH TUH FHT ITAN
T T AT <t gl CPU FTRT S ¥e 7T 13T a=3re ugd MMU g1
U GETAd Wids UgH | e T STar g1)

Memory Addressing Modes (FHT{T TS H1gH)

Memory addressing modes describe how the CPU accesses memory
locations. Below are the common addressing modes:

(FHET T ET A9 7 9aqTd g fF CPU AT #4191 9% & Tg=dT 2|
= " g " R o #))

1. Direct Addressing Mode (STIVFE TSR WIE)

o The memory address is explicitly specified in the instruction.

(TET AT UZH &l +0¢ &9 ¥ fAaer § FAfee frar smar 21)
2. Indirect Addressing Mode (ST TSI HIE)

o The instruction specifies a memory location that contains the
address of the data to be accessed.

(Tt [Rer U HHRT e AiEe F3ar1 g ST 227 & Ugd &l

FEA F7aT 21)
3. Indexed Addressing Mode (33R< T3 HIT)

o The address is calculated by adding a constant value (index)
to a base address.

(TET USH T TF R 717 (33H9) FT TF AR U5H §
STTE < TUTAT &l SITT 1)
4. Register Addressing Mode (Xforeex TgfaT @)
o Data is directly accessed from the CPU's registers.

(TSt T2T |1er CPU F Tforeet & v foraT Smar 21)
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Addressing Capability (TTERT &m#ar):

The addressing capability of a CPU depends on the number of bits in its
address bus. The address bus determines how many different locations the
CPU can access in memory.

(CPU #t TSI e1waT 30 a7q ¥ A w2ft € o <ok v 9= § e
foed €1 ugH 99 77 Mg Fdt g & CPU 91T § frast At st
T TSI FT ThdT 81)

« 32-bit CPU (32-f8T CPU): Can address 2”32 locations (4 GB of
memory).
(32-fare CPU: 2732 T T USH F¥ T g, AT 4 GB HHILT)

e 64-bit CPU (64-f8T CPU): Can address 2”64 locations (18.4
million TB of memory).

(64-fa CPU: 2764 TITHT T USH F¥ T g, AT 18.4 FHfor=
TB HHILI)

Microprocessors (ATZHTIEEX)
Definition (TfsTTem):;

A microprocessor is a compact integrated circuit (IC) that performs the
functions of a computer's central processing unit (CPU). It is a single-chip
processor that executes instructions from a computer's memory, performs
arithmetic and logical operations, and manages data flow within the
computer.
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(ATSHITTEET UF FiFIaFe SENiee diohe (IC) § ST T HT Fald THEh]
THTE (CPU) & FIAT &l AT gl Tg U THTA-I=rT STEE< grar g S Hege?
T HAET & [Aaen Fr fAoarfad wear €, s o arfhed g=ra
FLAT 8, AT HET & HIqL T2T AT AT e FdT gl)

Components of a Microprocessor (@ATHITEET & HIh):

1. Arithmetic and Logic Unit (ALU) (r#aTeH s At fHe):

o Performs all arithmetic and logical operations such as
addition, subtraction, multiplication, division, comparisons,
etc

o (Hﬁawrﬁﬁﬁwwar%ﬁww%ﬁﬁsﬁaw,
TOTT, ST, T, =)
2. Control Unit (CU) (FEIr IH2):

o Directs the operation of the processor by controlling the flow
of instructions and data.

o (STTEET & HHATAA i i ¥ar g, siv fAaer sz Ser %
TaTE 1 FEta At 21)
3. Registers (TREX):
o Small, high-speed storage locations that temporarily hold
data and instructions during processing.

o (BT, TP AT WSTLIT AT ST THTHT oF ST 2T 3T
fdert =1 sreumft =7 7 T 21)
4. Cache Memory (ST HHI):

o A small amount of high-speed memory that stores frequently
accessed data to speed up processing.

o (3F A ATAT U T GTAT FTAT AHRT ST ATC-ATE THE
FoFT T Tt T T2 FwAT 8, o yEenr i awdy g1)
5. Clock (I=Y):

o The clock generates pulses that synchronize the activities of
the microprocessor components.
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o (TET IH I FLAT & ST HTZAHITIHHEL F Heahi i

Tiatafert i aatead T 21)
Working of a Microprocessor (ATSHITTHEY T HTH):
1. Fetch (%9):

o The control unit fetches instructions from the memory.
o (Ferer e FEer Ff HHRET | I FLaT 1)
2. Decode (RFI3):

o The instructions are decoded to understand what operation
needs to be performed.

o (dert =1 R T SiTaT € aTfer g aw7=AT 57 79 o i
AT AL FTAT 21)

3. Execute (THRIRIE):

o The arithmetic and logic unit executes the instructions,
performing the required operations.

o (FFHTH X Al IfHe Maer 1 Foarfaa Fzar 2,
AT TATAT FHAT gl)
4. Store (¥):
o The result of the operation is stored back in memory or a
register.

o (F=Te T uteord O & FHY 47 T § 5ugia B
STAT 21)

Types of Microprocessors (ATZHITTEHHT F TH):
1. 8-bit Mlcroprocessors @8 e Hﬂiﬁ'ﬁ'@ﬂ?)

These microprocessors process 8 bits of data at a time. They

are slower and less efficient compared to modern processors.

o (TATSHVMHE UF X H § e ST o e g1 I
AT T 6 AT | 7 T F7 T97T g 3l)
o Example (3a1gX0): Intel 8080, Zilog Z80.
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2. 16-bit Microprocessors (16-fe ATSHITEE);

o These processors can handle 16 bits of data simultaneously,
offering improved performance over 8-bit processors.

o (I TIHET UF AT 16 e a7 it 97 Fohet &, ST 8-Tae
TTEET i AT | dga¥ T2+ &1 F:d gl)
o Example (3&TgXU): Intel 8086, Motorola 68000.
3. 32-bit Microprocessors (32-f9< ATZHIHER):

o These microprocessors can process 32 bits of data at a time,
offering much faster performance and supporting larger
memory addressing.

o (¥ ATSHIIEHT UF AT 32 foed a7 waq T 9 g, 5
TET AT TEIT T Fd 2 ST TE1 HART U 1 a0
Fd 2)
o Example (3aTgX0): Intel 80386, Intel Pentium.
4. 64-bit Microprocessors (64-@'{ H‘I’iﬁﬁ"iﬁ'@ﬂ?):

o These are the most modern processors that can handle 64 bits
of data simultaneously and can address large amounts of
memory (up to 16 exabytes).

o (¥ HEH AT TEET B & SIf 64 &eq <27 #7 U q911
TIHE FT T & AT a1 AT H HART T Tgo T 3 (16
eI CIECU I ED])

o Example (3&18X0): Intel Core i7, AMD Ryzen.

Applications of Microprocessors (AT ITHHT ﬁﬂ?ﬂ'ﬂ):
1. Computers (FI):

Microprocessors are the heart of modern computers, handling all
processing tasks.

(ATSHITEET AT FEL T G 31 &, ST THT THERLT FIAT
T FATAT 21)
2. Mobile Phones (RTSTE HiF):

Smartphones and mobile devices rely on powerful microprocessors
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to run applications and manage tasks.
(FATEHRI 3T HiaTee [RaTee Uftersher= et i 1T ! Jafad
T o form arfererTeit ATahITEET oY =9 2 21)

3. Home Appliances (S STHI):

Microprocessors are used in washing machines, microwave ovens,
refrigerators, and other appliances for control and automation.

(ATSAHTITEET T ITANT AIRT 7ef14, ATSHEa aa, Ihsiees =T
T ITHLON § T 3T Tq=1ea o forw o6 Srar g1)
4. Automobiles (FESTHIATEH):

Modern vehicles use microprocessors for functions such as engine
control, airbag deployment, and navigation systems.

(sugldoh ATEAT § 9 (HI=T, AL a1, 3T qfawree feew
ST FRTAT o foTT ATSSHRISTEET 7 ITANT 36T STaT 81)

5. Medical Devices (FRrferear Su=<m):
Microprocessors are used in medical devices like pacemakers, blood
pressure monitors, and diagnostic machines.

(ATZHTITEE T ITANT A TheaT ST S8 UoH, ThaTd

TivTe? ST sTaures® 7ef=T # T Srar 21)
Single Chip Microcomputer (fiirer f=rq WIT?ﬁEFQIdT)

Definition (TfsTTem):;

A single chip microcomputer is a complete microcomputer system
integrated into a single integrated circuit (IC). It contains the
microprocessor, memory (RAM and ROM), and input/output (I/O) ports on
one chip. These systems are designed to be compact, cost-effective, and
energy-efficient, used in embedded applications such as home appliances,
toys, and small electronic devices.

(FivTer o areshiege? Ua T Jrehiaeges b g e v e
TERIEE Ahe (IC) § THTIR FoRAT AT g1 THH ATSHIMEET, 7T (RAM
ST ROM), 3T TAYE/3M3eYe (I/O) T1E Ua g =T 9¥ gra g1 ¥ Freed

DSC_GE - COMPUTER FUNDAMENTALS AND OPERATING SYSTEM

Fieree, TRl 3T SlT-T9TaT B 8, 3T TFee T I Sie 7
SUHLIT, T 3T BT TAFS R STHLU H ITANT 21 2l)

Components of a Single Chip Microcomputer (e =@

HIEHIHEL % HITFH):
1. Microprocessor (ATSHITIHET):

o The core processing unit that executes instructions and
performs computations.

o (TT T THEHIW THIE ¢ ST (Haer &l [Hearfad Fdl g 3w
AT AT 21)

2. Memory (A IYY):

o Includes both RAM (Random Access Memory) for
temporary storage and ROM (Read-Only Memory) for
storing firmware.

o (T8 RAM (=W T« 30 H) sreamdY = & form e
ROM (fi=-3=t AR ®Ha9< SUgld 3 % forw onfier
2T 21)
3. Input/Output Ports (I/O TIH):

o Ports used to interface with other devices, such as sensors,
displays, and communication modules.

o (TE UIE AT IUFTUN & HIT TR FIA 6 (o1 3TN 1
ST &, St &, fewr, 3w Fegfaee aisgwl)
4. Clock Clrcult(ﬂ?r Tfhe):

Provides the necessary clock signals to synchronize the
operations of the microcomputer.

o (TE ATSHIEET & TATAT Hl THAT FLd & (10 AaITH
TET T T FAT 21)
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Advantages of Single Chip Microcomputer (RiRTer =

HTSHIHTIE & ATH):

1. Compact Size (FIFIFE THI):
o Since all components are integrated into a single chip, the
system is very small and compact.

o (FAITH Teft Teh UF ot =T o gH1ed g 8, Freew aga
TIeT T FHIFIFE ZraT 21)
2. Cost-Effective (STTd-F2TT):

o A single chip reduces the overall cost by minimizing the
number of components.

o (U fora T} wreal it HeAT T FH Fh T AN DI =TTl
2)

3. Energy Efficiency (3911 &1aT):

o These systems consume less power, making them suitable
for battery-operated devices.

o (¥ Oy FH AT T ITANT X &, e o8 =0 ¥
HATT SR o (o7 ST a+1AT STt 2l)
4. Ease of Use (STIIT | SMT1):

o Simplified design and integration make them easier to use
and deploy in various applications.

o (T e sl wehireor == i syt # gw
T JATT FEA H ST FA7aT 21)

Applications of Single Chip Microcomputers (f7er f=ra

ATHIH LT F ATIA):

1. Home Appliances (S STHT):
o Used in washing machines, microwave ovens, refrigerators,
etc.

o (ATTINT wellw, wrEsTae Arae, IhsT<ey ATfts § STANT gra
21)
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2. Toys (fg=itq):
o Used in electronic toys, providing automated control and
interactivity.

o (ZoEElte® fal | ITANT BId 5, ST Tq=rterd Ha= ¥
ECAAUECAECAR AL Kk 1))
3. Automobiles (3STHIETZH):

o Used in various embedded systems for control and
monitoring, such as engine control units (ECUs).

o (Rfers vmee fBrew & ST 2 € S o AT
THTAT (ECUs) % form))
4. Industrial Control Systems (3F=nfis fA==ror yonferat):

o Used in automation systems to control machines and
processes.

o (FAATAT YOITIORAT H STANT I & Wl e Tierarsti &
et e & form)

User Interface (T9X SETHA)
Definition (TfsTTeM):;

A user interface (UI) is the space where interactions between humans and
machines occur. It is the point of communication between the user and the
system, allowing users to interact with the system through inputs and
receive outputs. A good user interface is essential for effective and efficient
operation of devices and software.

(T Z2THT (UD) 9 T & Tt aeat s qefiei 3 fi=r evusers gram
gl TE ITANTHAT ST foreew & i+ "qarg #7 &g g, ST STTRTRdra it
TAYE & WTeAH | REey % 91 Teuae F3 AT ASTYE ITH HTd 6F
FIATT IAT 8| U 3T=T AT SeThe STHLIN ST qIFaIL o TATAT 3T
FA HATAT & [T STA9TF gIaT gl)
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Types of User Interfaces (T SETHA  THTI):;

1. Graphlcal User Interface (GUI) @Tﬁﬁﬁl’ RS 32'@5{4')
Uses graphics such as icons, buttons, and windows to allow
users to interact with the system through visual elements.

o (T SEHAL, qA, AT THST A7 ATHFT T ITART F2AT &
ATER STANTHRAT 397 Teal & qTeaH & f&Feey F 97 Tavuae
FT TqH1)

o Examples (33Tg297): Microsoft Windows, macOS, Android.

2. Command-Line Interface (CLI) (FHTS-ATET ZTHY):
o Requires users to type text-based commands to interact with
the system.

o (TE ITATTHATSN T [T F AT TS0 FA & (70
THFEE-SATTINT FHIE 12T FIA T ATTITHAT gt 81)
o Examples (3aTg<9T): MS-DOS, Linux terminal.
3. Touch Interface (9 TTH):

o Users interact with the system by touching the screen using
fingers or stylus.

o (TET IUANTHAT TUT I IT FETAH T ITANT FHleh
THIT &l gae THeed & 979 Te30de F3d 8l)
o Examples (33Tg<9T): Smartphones, tablets.
4. Voice User Interface (VUI) (A58 A< SETHA):

o Allows interaction through voice commands. Users speak
commands, and the system responds accordingly.

o (T ATTT FHISH % HILAH T TSLUFIA I LA aqT g
FLAT 1)
o Examples (33Tg<9T): Amazon Alexa, Google Assistant.

Importance of User Interface (T 3¢ThHE FT AEA);
1. Improves User Experience (STIRTA! Sqod H FET):
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o A well-designed Ul enhances user satisfaction and ease of
use.

o (U =t feumee fohaT 71T Ul SuaTeRat il |q(e 3T
STANT § STETHT T TETaT 21)
2. Efficiency and Productivity (AT X IcATEHAT):
o A good interface allows users to complete tasks faster and
more efficiently.
o (T =T TILHH ITATTHATAT T FTAT T a1 F 3T 72
FAAT & TIT FHLA il FTATT <aT g)
3. Accessibility (Tg=):
o Ul design can make systems more accessible to people with
disabilities.
o (Ul e foeew &t et AT & forw erferss qast a47
HHAT 51)

Hardware (ST2494%)
Definition (TfsTTeM):;

Hardware refers to the physical components of a computer or electronic
system that perform the work. These are tangible parts of the system that
you can touch and see, such as the motherboard, processor, memory, and
storage devices.

(BTSIT FYET AT TAFE (e (HEeH o WITdah Teahi Tl Gar9d HLdl g o
FT Fd 5| T T % 319 AN 2 & Sive, o7  Tahd & 3 3@ 99d &,
S TR, THEY, AR, 3T e Rarel)

Examples (S&TgL0T):

1. Processor (TEEX) - The brain of the computer that processes data.
(FET T ARRASH ST ST THE FLdT 51)
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2. RAM (&) - Temporary memory used by the computer to store data

that is actively used. (AT HART oM FYET IT 2T AT T2

FLA o [oT0 SEQHTS AT g ST T06 & § START F-hAT 917 2T 1)
3. Hard Drive (_Qqé $T3d) - A storage device used for permanent data

storage. (T T4l RATEH FSTET STANT TATAT 2T AT o o

T StaT 21)
Software (TT%a9Y)

Definition (THRsTTem):

Software refers to a collection of programs, data, and instructions that tell
the hardware how to perform specific tasks. It is intangible and exists only
as code and instructions.

(T T THTHT, S2T, 3T fAeer 7 93g grav g S gread &l Tg
FaTar g o fafore wt &1 8 Y2909 FAT g1 T A graT § oY dhadT
T AT Faen & =7 § #I9E grar gl)

Types of Software (ATFIIL F TFHIY):

1. System Software (s Givaa%):

This includes operating systems (like Windows, Linux, macOS) that
manage hardware and provide services for other software. (Ig
AT e (S Windows, Linux, macOS) 9T 8 ST gTeaaY
FT TSTAT FLd & Sl 7 AFeda< & (o7 qaT0 I3 Fd 21)

2. Application Software (TISTheT ATHAI):
These are programs designed for end-users, like word processors,
web browsers, games, and media players. (I STUTH grd % SIEE
STARTFATA % forw e 30 10 2 &, 99 o€ ToEd, 99
ATISL, T, 3T HIT=AT =)
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3. Utility Software (Tferét AiTeaw):
Software designed to perform specific tasks such as antivirus
programs, file management tools, and backup utilities. (Ig TTFATT

fafere st #r e * forw RATee BT w1 grar € S8 védamas
THITH, WIed a4 STHL, ST e Jreforer)
Firmware (F9a4%)

Definition (TfsTTeM):;

Firmware is a specialized type of software that is permanently embedded
into hardware. It is stored in non-volatile memory (like ROM or flash
memory) and provides low-level control for the hardware. Firmware is used
to control the basic operations of hardware devices, often acting as the
intermediary between the hardware and higher-level software.

(FHEIT T [E9T T T AI%eddT § ST ST §9 T gredd? § Tree
2IAT 21 T AIA-ATereTzel HHIET (S9 ROM AT FAer HHEY) | €22 o
STAT 8 3T BTEaaT o fo1U FAT-ofael {92107 YT FdT gl FHAAT AT ST
greadY RaTeHd & o H9Ta &l [MA=d e & forw fohar Srar g, s
HFIY BTE AT 3T IF-FTNT AIFEATT F S TeAeT o & H F1d F:a1 1)

Characteristics of Firmware (F¥aa< &t fagrsan ):

1. Permanent Storage (ATt WeTTUT):
Firmware is stored in non-volatile memory and remains intact even

when the power is turned off. (FHIIY ATA-ATATZA JHRT H T2
EIAT 2 S fasTeft = g 9 AT T8 avhae T2aT 2l)

2. Low-Level Control (fi-s/a f=a=or);
It manages hardware operations and provides the necessary
instructions for the hardware to function correctly. (Ig AT
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TATA T THLT FLAT g 31T FIEATT T Al ALNH o FHTT FLeA
T straremr fAger waT™ F2aT 2)
Upgradable (9T F I79):

Some firmware can be updated or modified to improve functionality
or fix bugs. (F& FHAIAL FHI HIALAHAT § LT FHA AT a9 I 31
FLA o [orT Taee AT HLTEa BT ST 96T 21)

Examples of Firmware (FHa3< & IITZL0):

1.

BIOS (Basic Input/Output System) (BIOS):
Firmware stored on the motherboard that initializes hardware during

the boot process. (FETATE IT TEIX fHAT AT FHAFT ST g2 THHAT %
ZTE gTeag< &l JTEH F2dT 81)

Printer Firmware (FfeX $9a3):

Firmware in printers that controls print operations and
communication with the computer. (Ffex & wHa=< o1 f¥e d=ra=
SY FOeT F AT §AT T [FF0a F:7ar g1)

. Router Firmware (J732X $HaT);

Firmware in network routers that manages network traffic and
security settings. (Ve Y38 H FHATL ST e itha T TLET
| FT JaeT FaT )

Number System (§&ITcH® TUITHT)

Definition (TfsTTem):;
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A number system is a writing system for expressing numbers; it is a set of
symbols or digits used to represent values. Different number systems are
used in mathematics and computing, each having a different base or radix.

(FEATTHT TOTTAT g @ TUITEAT & TSTEehT ITFRT ATl il =< F3
forT R STTaT &; 718 TR AT SRl T U He g St STFET 7141 7
Statatere we % fore B3 Srar g1 Tivra siw segfe 7 fafe e
SOTTTrAT ST g &, O e &7 34T A7 TS T gaT 2l)

Types of Number Systems (S§&ITcqs TUITIOIT & ThTY):

1. Binary Number System (JTE< §&4T TOITEAT):
o Base (3TYW): 2
o Digits (3(%): 0, 1
o Description (FA3<ur): The binary system is the foundation of

computer systems. It uses only two digits, 0 and 1, to
represent all data and instructions.

o (ATSALT TOITAT e TUTTAT & 19 §1 TG Fad &l 374, 0
T 1, T STANT FTah T 227 i et w1 afafHfeea
FLAT g1)

o Example (33Tg<9): 1010 (binary for 10 in decimal)

2. Decimal Number System (ST T&AT T T):

o Base (3MgW): 10

o Digits (3%): 0-9

o Description (ﬁT:R'UT): The decimal system is the standard

system for denoting integers and non-integer numbers. It is
based on ten symbols (0 to 9).

o (AT TUTSAT TUTTeh 3T STYUITR FEATHAT Tl TEIT LA
orT w79 YoTTelt €1 T8 &9 TAThT (0 F 9 %) I et
2)
o Example (3&T8X0): 25 (decimal)
3. Octal Number System (3Tl §&IT JOITS1):
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o Base (3MgM): 8

o Digits (3(%): 0-7

o Description (f3=<uT): The octal system uses eight digits (0
to 7) and is often used in computer programming and digital
electronics.

o (AT TUITAT ATS ST (0 | 7 TH) FT ITTRT FIAT & 3T
FFL FLET TTHHT A Rforee gerre it § 3w
grt 1)
Example (3&T8X0): 17 (octal for 15 in decimal)

4, Hexadec1mal Number System (TS (O €&AT TUITeAY):

o Base (3MYW): 16

o Digits (3%): 0-9, A-F

o Description (FA3<uT): The hexadecimal system uses sixteen

digits, 0 to 9 and A to F. It is commonly used in computing
to represent large binary numbers in a more compact form.

o (FFETSTES TUITAT 16 ST T ITART FAT E, 0 T 9 3T A
H F O T FOLT H o ATe<1 Ja<i 0 i qierm &9
H TaTeTd T o forT araT=aa: STIRT grdt g1)

o Example (3aT8X): 1A (hexadecimal for 26 in decimal)

Conversions Between Number Systems (S§&ITcH® TOTTferd &
&= =)

« Binary to Decimal (ITEA< & IHAS):
o Example: 10102 = 1010
o (WUT 10102 = 1010)
« Decimal to Binary (3999d ¥ STEA):
o Example: 2510 = 11001
o (IR 2510=11001>)
« Binary to Hexadecimal (STSH<I & g9 REa):

o Example: 10102 = Ais

o (JITET: 1010, = Ase)
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Computer Codes (FII FIH)
Definition (TfsTTeM):;

A computer code is a set of instructions or a system of symbols that
represent information to be understood and processed by computers. Codes
are used to store, transmit, and manipulate data in various formats.

(FET AT U (Al 7 T AT TR 0T TOTAT gIal g ST STARTT 1
gtafafec Fdt & S Fege g1 a8 3% T6ehd a1 ST 97 2|
FIEH T ITART 2T T BT yreedi # w62 #33, giafie #:#37 #fiv g0
T & forg fa Srar 21)

Types of Computer Codes (F2IEL HISH & THIX):

1. ASCII Code (ASCII T):
o Full Form (J0F ®7): American Standard Code for
Information Interchange
o Description (ﬁT:R'UT): ASCII is a 7-bit character encoding
standard used for representing text in computers and
communication equipment. It assigns numbers to characters
(0-127) used in computers.

o (ASCII T# 7-foe =¥ T=RITeT AT ¢ e ST Fege <
T HATE STFLN § e 7 TiafAfae s & foro &
STTAT g1 T FE § STANT 7T 70 eter< (0-127) &7
AT H{AT 1)

o Example (3&T8XU): 'A' is represented as 65 in ASCIL

2. Unicode (IAFIE):

o Description (F3=9T): Unicode is a character encoding
standard used to represent text in multiple languages. It
supports over 1 million characters and symbols from
different writing systems.
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o (TAFIE UF U=RITST A9 g FSTHHT ITANT s ATITSH H
THEE T[T VAT A o oIy o Srar g1 78 f&fae
e gurterat & 1 e & stfere st sie aeiiht &t
THAT FAT B)

o Example (3aTg): 'T9Ed" in Hindi is represented in
Unicode.

3. Gray Code (¥ #I%):

o Description (f33<ur): Gray Code is a binary numeral system
where two successive values differ in only one bit. It is

primarily used in digital communication and error correction.

o (T FIS U FTEALT HEAT TOITAT & ForaH T 91T /I el
e foe 7 I3 g 2| S8 967 &9 § Rived 9 i
A I | ITART T2 1T 21)
o Example (3€T8<0): 000, 001, 011, 010, 110, 111, 101, 100
4. BCD (Binary Coded Decimal) (BCD - ITE < HIS€ I9THA):

o Description (FF=<ur): In BCD, each decimal digit is
represented by its corresponding 4-bit binary equivalent.

o (BCD ¥, ToI® IUHAT 3% I THF qa14d 4-fae qrg=<r
qHFE G TRI9a 6T STt 21)
o Example (33Tg<9): Decimal 9 = 1001 in BCD.

Importance of Computer Codes (FI2T ?ﬁE}r FT Hgd):

« Data Representation (32T &1 IAfAfas): Codes allow computers
to understand and process different types of data, such as text,

images, and numbers. (FISH FLT & AT T & 27 59
caree, T, T SATell &l J9a i THEhd HLd il AT ad 8l)

« Communication (§9T%): Codes are used to transmit data between
devices or over networks. (FISH T ITANT ST Tl ITHII o 1=
IqT q2ah  HTLAH T HATRT F2A 6 forw fohar srar 21)
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« Data Storage (32T WSTXUT): Codes help store data in a way that it
can be easily retrieved and processed by computers. (ﬁﬁ'{ﬂ T H
TH THE T2 Fid H HEG Fd & [0 S AT § A: I 37
TEERT (AT ST @oh1)

Peripheral Devices (A fRaTsH)
Definition (TfsTTeM):;

Peripheral devices are external devices that are connected to a computer to
expand its functionality. These devices help in input, output, storage, and
communication with other systems.

(AR RaTed F AT ITHAU gId & S Uk Fed § 92 gid g aTish

SHT FTHATAT I TRTIT ST Toh| T ITHLT A, ASCE, TS ST T

SOTTTrAT & |1 §91 § 782 Hid gl)

Types of Peripheral Devices R Raa & ThR):

1. Input Devices (37YZ fRaT=H):
o Definition (TRITHT): Input devices are hardware devices
used to enter data into a computer system. They allow the
user to provide information or instructions to the computer.

o (e FRaT=a T FrEaaT ITFHIW B & ST ITANT e
foeew § 227 3 Fed & forw o STTaT 21 T 9Tt v
FET il SATAHILT IT (AT T& FA 6l AqATT ad gl)

o Examples (33Tg<90):

»  Keyboard (FEE): A device used to input text and
commands. (T& STHIU ST ST ST FHISH I

TAYE BT o oI ITFNT FIAT 1)
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=  Mouse (AT3H): A pointing device used to interact
with the graphical user interface. (T& Tzt fFarzw
STT UTTRahe ToT¥ ST & SedUae Fidd & (o0
ST ETT 1)

= Scanner (EF%): A device that converts physical
documents into digital format. (T ITHTIT ST FHTAH
TEATAI AT (e IT&T # FgadT gl)

»  Microphone (ATSHI®IN): A device used to input
sound into the computer. (T& ITHLIT ST FYT )

i T F ¥ ForT ST 2T 21)

2. Output Devices (T3<Ye *arz«):

o

Definition (TFXATHT): Output devices are hardware
components that display or project the result of processed
data from the computer to the user.

(MIeE RATEH o FrEad< qeH 2Id & ST Hge? ¥ qariad
2T o IR T STARTHRAT qF T a1 Tfer e 21)
Examples (STTgL):

»  Monitor (FT9e<): A device that displays visual
output from the computer. (T ITHLIT ST FYET Gl
T9T ATIeYE TRIAT FEaT 2l)

»  Printer (f23): A device used to produce a hard copy
of a document or image. (T& ITHLIT ST TEATS AT
T F¥ ZTS FTAT I FLA o o7 ST ZraT 21)

»  Speakers (¥fi¥): Devices used to output sound
from the computer. (STFHTI ST FHeIeT & AT
ASeE FIA o oI ITART 2T B1)

= Projector (SI#X): A device used to project images
or videos onto a screen. (T STHTIT ST FiA AT AT

A T=AT FT ThIA 9% TFEHT FTA % oI TR 2T 21)

3. Storage Devices (TS fRaTEH):
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Definition (TFXHTET): Storage devices are used to store data
or information for long-term use. They can be internal
(inside the computer) or external (connected to the computer
externally).

(TGS fRaTeH ST AT SATRTLT T dTehTioreh START o forw
T XA o ToIT ITINT g gl T Aaian (Fe< & 3ia¥) AT
ALY (FET ¥ AL & 8 [ gU) &1 a5d &)

Examples (3&TgL00):

» Hard Drive (€ $T59): A primary storage device
used to store large volumes of data. (T Y@ F2Tes
fRaTeH ST 92 THTY U 22T ¥ FIA & oIT 3T
2T 81)

« USB Flash Drive (ZUSs 74T T5d): A portable

storage device used for transferring files between
computers. (T TIEad FILST [SATSH ST HEl &
= BT Tl TIATAT FEA o o7 ITINT grav gl)

= CD/DVD F€i/EEE): Optical storage devices
used to store data. (3ATfeasher TTesT fRamew ST 22T
T FTA % o0 ITART 2 21)

= Solid State Drive (SSD) (H{{ee T ET59): A faster
storage device that uses flash memory to store data.

(T 9T T2 fRaTeH ST 32T ¥2I¥ 7 o forw werer
AT T ITTRT AT 21)

4. Communication Devices (F9T< fRaTsH):

o

o

Definition (TFHTST): Communication devices are used to
connect computers to networks and other devices, allowing
the exchange of data or information.

(T fRATEH FT STTRT FLE] T qeas AT AT ITHIIT
H STe o forg o Strar g, e 227 37 SITHaRr &7
SMETH-YET T3 ST |hat 21)

Examples (3QTg<0):
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»  Modem (H1S¥): A device that modulates and
demodulates signals to allow internet connectivity.

(T ITHIIT ST Fehd | [ HISele 3T SHISTE FHXd]
g ATk SeXAe FAfaaracl 999 8l 9l)

= Router (T3X): A device used to route data between
different networks or devices. (T& ITHLIT ST faforer
AT T ITHLON F 19 ST &l & FLA % [0
EERINEACIES)

» Network Interface Card (NIC) (fea% SaThe
FT2): A hardware component that allows a computer
to connect to a network. (TF rE A< Tk ST HgeL
1 e & e A7 A AT R

» Bluetooth Adapter (S[gT TST%X): A device that
allows wireless communication between computers
and other devices. (T& STHIU ST FHT AT T
STHIOI & S19 ATALAT HATL T AT aqT gl)

Importance of Peripheral Devices (AR%<et fearsd &7 HgA):

« Enhanced Functionality (Ff& T FTF&waT): Peripheral devices
expand the capabilities of a computer, allowing it to perform more

tasks and interact with users more effectively. (AT f2aTsH
FOIET T AT FT [AEATE FA &, (o1 qg ATEF FTT FT Tha T
g ST STARTHRATAT % AT T TATA € H TeXUFe FHT TdT g)

« Data Input/Output (32T FYS/ASEYE): They provide the essential
means for interacting with computers and for transferring data to and
from the computer. (¥ FHET & TSLTFE L 3T FAET T T AT
TATATA T FEA o [oT AT qTET T&TF F2d 2l)

o Storage and Communication (€17 3fi¥ §9TR): Peripheral devices
offer additional storage capacity and connectivity options for
communication with other devices. (AFHTer RaTeH AfaR=h T2
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AT 3T 37T ITFLIN o 1T AL o o7 FfFefadt foswea yam
Fd B)

1/0 Devices (TTIE/AMSTIE ITHII)
Definition (TfsTTeM):;

I/O devices (Input/Output devices) are hardware components that allow data
to be transferred between a computer and the outside world. These devices
can either accept data from the user (input devices) or display the results to
the user (output devices), and some devices can perform both input and
output functions.

(STE/3AT ITFXIT (TAILS/ATSEYE STHII) I ZTSAIAL FEF Bl & Sl Hege
ST FTET AT & &= ST & geaiaul il AAATT <o gl T STHIT IT ar
STNTHRAT & 22T ITH X T & (SIS STHLT) IT TOMHT FT STHRTRAT
T YT FT T & (ATSETE ITHLW), 3T Fg ITHL A1 SIS 31T

ArIeqe F T THA &)

Input Devices (TS ITFHII)

1. Keyboard (Fare):;

o Description (FF=<um): A keyboard is an input device
consisting of a set of keys or buttons that allow the user to
input text, numbers, and commands into the computer.

o (FETE TF TAYE SUFW ¢ orEH FoT a1 9e7 &1 U @
EIAT 2, ST STANTHAT &l Hged H e, AU 3T FAISH
TAYE FIA I ATATT <aT 2l)

o Types (TFX): Mechanical Keyboard, Membrane Keyboard,
Wireless Keyboard.
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Usage (STI1): Typing text, entering commands, and
interacting with software.

(ST TS AT, FHISH a1 HIAT, AT AlFedIL F Te0Fe
FTATI)

2. Mouse (HT3H):

(¢]

(¢]

(¢]

Description (f329T): A mouse is a pointing device that
moves a cursor on the screen, allowing the user to interact
with the graphical user interface (GUI).

(FTSH T TISTeT ITHIIT § ST ThiA I FHL & ZATAT 3,
TR STANTHAT AT AT 520 (GUI) ¥ Zedude FiT
TR 21)

Types (F%1X): Wired Mouse, Wireless Mouse, Optical
Mouse, Laser Mouse.

Usage (ST31): Clicking, dragging, and selecting objects on
the screen.

(TR 9T FEQEN IX TFaeh iTAT, FadT 3T 799 FEATI)

3. Scanner ()

(¢]

Description (ﬁEITUT): A scanner is an input device that
converts physical documents or images into digital format,
which can be saved, edited, and processed by a computer.

(FHY T SAYE SR ¢ ST AT qearasii AT Gradi ol
RfSed aT=a # Fgadr &, ™ F90e g7 99, §9Tiad 7
TEEd AT ST |t B)

Types (F%TX): Flatbed Scanner, Handheld Scanner, Drum
Scanner.

Usage (STI1): Digitizing documents, scanning images for
editing.

(FEaTast & Rfreres AT, /e & forw et & e
FIATI)

Output Devices (TSI ITHII)
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Monitor (HTfRa):;

Description (ﬁEITUT): A monitor is an output device that
displays video and graphical data, enabling the user to
interact with the computer visually.

(Wi TF ASeqe ITHIW ¢ ST AT 3T AT ST
T YT FAT &, S STTRTRdT e | 399 &«
TETUFE FT T 2l)

Types (F%1X): CRT Monitor, LCD Monitor, LED Monitor,
OLED Monitor.

Usage (S931): Displaying text, graphics, videos, and user
interfaces.

o (T, UTThHaH, AT ST TSIT SThH &l VI FIATI)

Impact Printers (3% fe2):

Description (fauT): Impact printers are printers that
physically strike an ink ribbon against paper to create text or
images.

(z¥ee Tex 3 Tex gid ¢ ST TSl 9% e AT e dT a4
& forT Taet fae &ir o €9 F w7 9 91T 21)
Types (FTX): Dot Matrix Printer, Daisy Wheel Printer, Line
Printer.

Usage (STT): Printing invoices, receipts, and multi-part
forms.

(ATAT, T, 30T AL I-aTEl RiH i F:2A71)

Non-Impact Printers (- ﬁ?{)

Description (fauT): Non-impact printers use various
technologies such as lasers or inkjets to print text and images
without physically touching the paper.

(-3 foex fafere drenfafeat S| & e o1 S9siea
T ST FLd g ATeh o FHITST T AT €9 F ZU 54T
e AT Faar e T 99))

Types (F%TX): Inkjet Printer, Laser Printer, Thermal Printer.
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o Usage (STTM): Printing high-quality documents, photos,
and graphics.
o (3 TUTETT ATl FEQATASAL, HIET ST AT I T FLATI)
4. Plotters (ATeH):
o Description (F3=<ur): A plotter is a type of printer used to

produce large-scale graphics, drawings, and blueprints,
especially in engineering, architecture, and design.

o (voATed UF WhTE F e g & o a2 d|Te a7 arihe,
ST oY sqfed aam & forw 3w g o11a €, e =
T SO, aregear, siw e #1)

o Usage (STTM): Creating large technical drawings and
architectural blueprints.

o (TS THATNT ST AT ATEIAT S ed TATT)

Other 1/0 Devices (37 3TS/3 ITFHII)

1. Touchscreen (SAEHIN):

o Description (FA=<UT): A touchscreen is an input/output
device that allows the user to interact with the device by
touching the screen. It serves as both an input (touch) and
output (display) device.

o (ZAGHIT UFH TAE/ASEE ITHIU & ST STANTHAT T Tl
T ZAT [SATSH | eT0FE FXA Hl AqATT <aT gl Tg a0
TAYE () 3T SASSYE (TI) STFIU & & § T FHdl
2)

o Usage (STT): Used in smartphones, tablets, ATMs, and
kiosks.

o (FATEH, aaeie, THUH, i e § ST grar g1)

2. Webcam (I3FHH):

o Description (FF&3UT): A webcam is an input device that
captures video and sends it to the computer for video
conferencing, recording, or broadcasting.
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o (ATHH TH ITAYE STHLU g AT AT FoaT F2dT ¢ T 38
FCIET AT ATSAT ek enT, RFHTET, JT THT & forw Ssar
&)
o Usage (STTR): Video calls, live streaming, video recording.
o (T Ffew, avea wfdw, Aifea frwifm)
3. External Storage Devices (El'lg'ﬁ' TG STFL):

o Description (FA=<ur): Devices like external hard drives,
USB flash drives, and optical drives that allow the user to
store and transfer data to and from the computer.

o (AT TTE T4, JUAET FALr 124, ST Alfeedhar I2a o
SYFHLIT ST ITANTHRAT T T2T FET T TATATATLT FLA T
ERUIEEREA)

o Usage (STIRT): Data storage, file transfer, backups.

o (3T TS, IS ST, THATI)

1/O Port (/A T13)
Definition (TfsTTeM):

An /O port (Input/Output port) is a physical or logical interface through
which data is transferred between the computer and peripheral devices. It
allows communication between the system and external devices such as
printers, keyboards, and monitors.

o=

(SATZ/A T (FAYE/AIEYE TIE) T WITqh AT A0 ZEThE g Toraeh
HTETH | 227 Fe? X qfhee fRarsdt & ai= wemaiated fam siar 2|

T8 e s aredY sy s fex, fiae, siw 7t & i g9 i
AAT 3T 21)

Types of 1/0 Ports (JTS/3AT T1E & THI):
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1. Serial Port (¥ifae Tid);

o Data is sent one bit at a time over a single wire.
o (3T UF GUT § UF {aT T Ushel AT o HILAH & AT SATAT
|
o Ex)amplez RS-232 standard used for connecting modems.
o (ITTELUM: RS-232 AIAH ST HISH I Fielde Fidd o (o0
EERILEARIE))
2. Parallel Port (R TIE):

o Data is sent in multiple bits simultaneously over multiple
wires.

o (3T UF AT 2 AT F HILTH F UF q7F 5 faded 7 Ao
ST 1)
o Example: Centronics parallel port used for printers.
o (TGO HelTHaF Teae I ST f¥ied & forw 9= grar
2
3. USB Port (JUAST TIE):

o A versatile port used for connecting various external devices
such as keyboards, mice, printers, and storage devices.

o (TF FgAATH Tre ST At aredt un 9 s,
q13H, e, sl T fRarsdl &t e & o Su=eT gran
21)
4. HDMI Port (HDMI TI<):

o Used for transmitting high-definition video and audio from a
computer to displays or projectors.

o (SF-TTLATHT AT 3T ATRAT FT Fqe & B =T
ToreFe § AT o forT IUTRT 2T 2l)
5. Ethernet Port (3ITAE T13):

o Used to connect the computer to a network for internet or
local communication.

o (ZTTAC AT ATHA HHATL o [T FLE &l deas o SIE h

fore ST gra 21)
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Programmable 1/0O Port (TRITHEH 3ITS/3T TIC)
Definition (TfsTTeM):;

A programmable 1/O port refers to an interface that can be configured or
programmed by the user to perform specific functions. These ports allow
the user to define the behavior of input and output operations, such as
adjusting the timing, enabling/disabling certain functions, or customizing
data transfer protocols.

(TRITHE 3ATE/3T TIE a8 SR & S8 STINTHAT 1T [ATere w1t &l
fAroaTia e o fore SRR =T s o ST @edT 81 T 918 STTRTERAT
T TAYE ST ASTE HATAT T HAGIT TILATUT FLed il SATAT < &,
STE TR Rgion, @ FTAT w1 FAH/ATH FIAT, T ST SEHL TIelahie wl

ARl FHATI)
Features (FR9reamd):

e The functions of the I/O port can be set via software programming,.

o (STS/3W UYE o FTAT T AIFSATL TRITIHT F AT | T Fohar AT
qHAT 51)

o It allows greater flexibility in controlling the operations of
connected devices.

o (TE =TT STHIN o HATAT [ HAAT FA § SFereh Aaieras
TETH AT gl)

o Examples: GPIO (General Purpose Input/Output) pins in
microcontrollers can be configured as input or output ports.

o (STTGLOT: ATSHIHSTAE | ST (LA TIH TAI/33YE)
fOe T 39 AT S TN & ®T § FHI R (AT ST THaT 21)

Usage (STI1):

o Customizing device operations based on application requirements.
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o (SAET FT AFLTAFRATSAT o STLTT IT ITHLI HATAT T SATHIId
FTATI)

o Examples: Controlling LEDs, reading sensor data, or interfacing
with other devices in embedded systems.

o (ITELM: UASST &l AT FEAT, AT 2T IEAT, AT TFISS [#EeH

T 3T ITFHLUN o AT TTLRA FLATI)

Non-Programmable I/O Port (ATH-TTUTHE SIS/ TT<)
Definition (TfsTTem):;

A non-programmable I/O port is a fixed-function port that cannot be
reconfigured or customized by the user. The behavior of these ports is
predefined, and their operations are typically controlled by hardware rather
than software.

(TH-THTHE AT/ II1E Ueh RIT-H1T T2 g o STTRTHRar gIeT e |
FITFRITL AT AT Al (AT ST THAT 1 I TIEH T HAGIT TA- T
AT 8, AT I HATAT I AT I AIFeaTL % a9 gread? gl
e T SrarT 21)

Features (fR9raamd):

o These ports are designed to perform a specific task, and they cannot
be altered by the user.

o (T TreH AT FwF wEA & forg Rwres fhu au €, o SuETEar
FIT 3vg I&AT Aal ST qhaTl)

e They provide simpler and faster communication with external
devices.

o (T FTEL ITFIUN o AT ALA T ool FATL T&TH FHd 5l)

o Examples: Serial ports (RS-232), parallel ports, and some older
printer ports.
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o (ST HRTA Ted (RS-232), A TeH, T Fg T e
qTredl)

Usage (STT):

o Often used for simple tasks such as connecting printers, keyboards,
or serial communication devices.

o (THFET |TLTIT 1T o forg IuanT T sirar g e fiee, fiare, =
e 91T ITFTON T AT

Comparison: Programmable vs Non-Programmable I/O Ports

(TAT: THATHEA FATH TA-TRITHSA TS/ TIEH)

Non-Programmable 1/0

Feature Programmable 1/0 Port N
Port (TIA-SIATATT ST/
(e g arrng O T
. Can be configured and Fixed and cannot be altered by
Configuration
programmed by the user.  the user.

- High flexibility in Limited functionality,
Flexibility controlling operations. predefined operations.
Control Controlled through . Controlled by hardware.

software programming.
GPIO pins in .
Examples microcontrollers, USB Serial ports (RS-232), parallel
ports, legacy ports.
ports.
Usage Customizable for various  Typically used for simple

applications. connections and tasks.

Inbuilt I/O Ports (ST TS/ TIeH)
Definition (TRTTST):
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Inbuilt I/O ports are the ports that are integrated into the main board
(motherboard) of a computer or device. These ports are already available on
the system and don't require external hardware to function. They provide
interfaces for connecting external devices such as printers, monitors,
keyboards, and other peripherals to the computer.

(zAfaree ArE/3 Tied o Tred 21 @ ST Feges A7 Rarew & qer a1%
(FETare) ® TERIET g 21 ¥ ded 9go § fieeq # #isE 2Id g ofiT &1
FA o ToT0 AT SIEaaT il MaeTHaT Al grail T ATgLl TR o
Tz, Aiffes, FaTe, i a7 AT A1 F2ET § |14 & (o Seahd
T&TH A gl)

Examples (STTgL):

o USB Ports: Used for connecting devices like keyboards, mice,
printers, and external storage.

o HDMI Port: Used for connecting displays and projectors.

o Ethernet Port: Used for network connectivity.

e Audio Ports: For connecting speakers, microphones, or
headphones.

(ITTEL: - JUEHT Tred: Fare, wrsd, e, v argdt wrst 9 Uit
T SITE & o7 ST g g1 - HDMI 9Ye: FRFeet fiT Tisiae &l S[Ied &
oI ITART EIAT 1 - SAAC TS Aeas weTae(ael o (oI ITANT grar gl -
AT dIed: T, ATSHIRE, AT SSHA HT ST F o)

Parallel Ports (&< q1cH)

Definition (TfsTTem):;

A parallel port is a type of data transfer port that transmits multiple bits of
data simultaneously, over multiple channels or wires. Unlike serial ports,
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which send data one bit at a time, parallel ports send multiple bits at once,
making them faster for certain applications such as printing.

(AT TIE TF THTE FT T TTEEL TIE FIAT & ST U A1 F5 feoled ST &l
e |, T F T8 Al IT AR 6 HIETH F 9T gl HRIA T
o, s v gwE § v e e 99 8, e 9 v 9y w2 o
ST 2, OEE & T8 S st T & form a1 2 1)

Features (FFreraamd):

o Uses multiple data lines (typically 8 or more) to send data.

o (3T I F U T T ATSAT (IMHATL U< 8 AT ATAF) T ITANRT
FYAT 21)

e Often used for connecting printers and other peripherals.

o (3T T ST o=y YThTed &1 SIe  forT SUIRT 2rar 21)

o Has been largely replaced by USB ports for most modern

applications.
o (SATErERTET ST ATIAN 6 FolT TUAST Tred FIT 3 a8 o1
< gfaeatiua BT = 21)
Types (FH1):

o Centronics Parallel Port: The most common parallel port used for
connecting printers.

o (HEIREE T qre: f¥eT 7 e % o U0 g aret da9
AT LA T1e1)

o IEEE 1284: A bidirectional parallel port standard that allows faster
data transmission.

(IEEE 1284: U= f3f=er @ 91 AT ST a7 227 SratHerd sl
AT 2T 21)

Usage (STT):
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o Connecting dot matrix printers and older printers.

o (ST Afea fiex siv e e i1 Seq F o)

o Used for data transfer between computers and other devices in older
systems.

o (TETT JOITFera # e ST 77 ITFIUN % o= ST ZIHHL
forT STRIET 2raT o)

Serial Ports (1<t Tied)

Definition (TfsTTem):;

A serial port is a type of data transfer port that transmits data one bit at a
time, over a single channel or wire. It is slower than a parallel port but is
more commonly used for long-distance communication or connecting
external devices like modems, mice, and serial communication devices.

(FTRI TIE TF THIT FT ST ZEEHL TIE g ST STl TF a8 § TF e
ASTAT 8, TheT 9ol AT AT o ATAH H| TG TAS qIS 7 T AT Zrar g Afeohe
AT T o GATL AT ATELN STHLUT STE FISH, HISH, AT HIRIT HA1C
SUHLITT T SIS 6 oI STTersh 19T T  ITTRT FhAT 1T 21)

Features (FR9raamd):

e Transmits data one bit at a time.

o (3T F UF THT H U foe d9rar 21)

o Slower than parallel ports but suitable for long-distance
communication.

o (et dred 7 fimr Frar g Al |+t T F g= F o sugw
[ARLEA)

o It uses fewer wires and is more cost-effective for some applications.
o (TTFH AT HT ITANT FIAT & AT T ATIAN 6 forg, srferan
ATTA-STATAT ZTaT g1)
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Types (FH1):

e RS-232: The most common serial port standard used for connecting
modems, mice, and other devices.

o (RS-232: O9H HTHTT AT TTE HIFH AT AISH, HTSH, A< T
SUHLITT T SIS o o7 ITART FhAT SITar 21)

o RS-485: A standard that allows for longer transmission distances
and is used in industrial applications.

(RS-485: T HIAE ST AT SIHTHIT T il SATHIT adT g AT

SRR ATIANT § STANT ZIaT 21)

Usage (STI1):

e Connecting older modems and mice.

(T TISH 3T AISH &l Siied # o))

Used in embedded systems and industrial applications for data
transfer.

o (TaST e i S Sqaanm § 227 gL & o ST
BT 21)

Comparison: Parallel vs Serial Ports (JaT: TR qled a7
e i)

Feature .

(Fréreram) Parallel Port (& 91€)  Serial Port (T 7€)
Data Transfer Multiple bits at once One bit at a time (slower)

(faster)
Number of . . . .
. Multiple wires (8 or more) Fewer wires (typically 1 or 2)
Wires
Speed Faster for short distances i.lower, but good for long
1stances

Common Printers, older devices Modems, mice, serial
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Feature

Fréream) Parallel Port (IRAR 91E)  Serial Port (i< 7<)
Usage communication
- Limited (fixed data More flexible, slower transfer
Flexibility
transfer rates) rates

(3T TEHRT: TF qTT F2 929 (AW), U 9877 § v foe () ard &
HE&IT: F% ¥ (8 AT IFAF), F7 qTC (WAL U< 1 47 2)| A B FrE<i &
form aer, =t 21 % forg o, I ST few, e suee,

T terae: T (Row o7 ot 23), stfarer =, ¥ o 23))

USB (Universal Serial Bus)
Definition (TFsTTT):

The Universal Serial Bus (USB) is a standard for data transfer and power
supply between computers and external devices. It allows for the connection
of a wide variety of devices like keyboards, mice, printers, external storage,
and more. USB ports are commonly used for both data transfer and power

supply.

(Fade AT 9 (USB) UF A9 g ST e Si¥ aTgel STFIT %
= 2T TTEHL T ITaL qCATS o o1 ITANT graT g1 Tg Frdle, A,
e, aTeT TS, 3T 37T ITHTOI Al SIS i JATATT adT gl USB Tied
T STEHL AT ITaT qCATS J1 o o7 T €9 F 3TANT g1 21)

Key Features (&7 faQraart):

o Data Transfer Speed: USB supports different speeds, including
USB 2.0 (480 Mbps), USB 3.0 (5 Gbps), and USB 3.1/3.2 (10 Gbps
and above).
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o (USB Tt i &7 I+ ¥ar g, S USB 2.0 (480 Mbps), USB
3.0 (5 Gbps), 3T USB 3.1/3.2 (10 Gbps 3T IHH (FdF)!)

o Plug-and-play functionality: Devices are automatically recognized
when plugged in.

o (ITF ITFHIU ATE AT & af I AT € H T4 [T 7T 51)

e Power Supply: Can supply power (up to 100W in USB 3.1) to
devices.

o (TE ITHIOT FT ITAT AT (USB 3.1 7 100W TF) FT THaT 2l)
Compatibility: Compatible with most operating systems and
devices.

IEEE 1394 (FireWire)
Definition (TfsTTeM):;

IEEE 1394, commonly known as FireWire, is a high-speed data transfer
standard developed for connecting devices like digital cameras, external
hard drives, and audio/video equipment. It supports both data transfer and
power supply, similar to USB but with faster speeds, making it useful for
real-time data transfer like video editing.

(IEEE 1394, S 9THTIT: ®IEAETER FgT I1d7 ¢, U 37 T 2T 26T
a1 ¢ o Rfee 3, aed 2 g12a, 3T A=/ = ar STHon &l
streer o for R B = 81 78 327 T 3T uTa gveTE <M1 A
TIT FLAT ¢, USB F TT, <A srfersr wwfa & =rer, < =or = g
ST ATEA % THT T SEE o (o7 ST 47147 2)

Key Features (&7 faarvarg):

o Data Transfer Speed: Up to 400 Mbps (IEEE 1394a) and 800
Mbps (IEEE 1394b).
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o (3T ITEHT T(A: 400 Mbps (IEEE 1394a) 3f¥ 800 Mbps (IEEE

1394b)1)
e Real-time Data Transfer: Ideal for video and audio equipment.

o (ATEATAH HHA 2T TR AT X AT=AT 3T * oy

reefl)
o Daisy-chaining: Allows multiple devices to be connected in a
series.

o (E-AT: g FE ITHRCON FT UF FEAT H T2 i qqAfT 4T
2)

AGP (Accelerated Graphics Port)

Definition (TfsTTem):;

AGSP is a high-speed point-to-point channel used for attaching a graphics
card to a computer's motherboard. It provides faster data transfer between
the CPU and the graphics card, improving the performance of graphics-
intensive applications like gaming and 3D rendering.

(AGP T# 3g (A qEe-2-T(5e 9 ¢ S Hge % HITale & Thad e
FT SIS F o START 2raT 21 78 CPU ST AT TS & o= d9f 22T

TTEHT T AT g, [orae AT ¥ 3D ¥R STHT ATTRaF-TTg e ST I

FT T2 &HAT § AT AT 2l)
Key Features (&7 f39raaru):

o Data Transfer Speed: Ranges from 266 MB/s (AGP 1x) to 2.1
GB/s (AGP 8x).

o (3T ITEHT T(A: 266 MB/s (AGP 1x) & %< 2.1 GB/s (AGP 8x)
SET)!
o Dedicated Bus: Exclusively used for graphics data.

o (FfT a9 Fae qriha 22T % forw ST 2rar 21)
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o High Performance: Provides superior graphics performance for
gaming and multimedia.

Serial Data Transfer Scheme (FTa 22T TEHT 2ﬁ\_rlﬂT)
Definition (TfsTTeM):;

In a serial data transfer scheme, data is transmitted one bit at a time over a
single channel or wire. This method contrasts with parallel data transfer,
where multiple bits are sent simultaneously over multiple channels. Serial
communication is slower but more efficient for long distances or systems
with fewer wires.

(R T Tiawe TeET H, 22T v 997 § ue foe A9 v 8, vt
| AT AT 6 HTEAH &1 g ey e e e & foaada g, 5gf v
AT F% foed 2 AAAT 6 ATEqT | Al SI1d | T F=12 1697 ZaT 2,
AR =&t T AT F9 qT arer gorrterat & for srfars garet grar 21)

Key Features (&7 faarvarg):

» Efficiency: Efficient for long distances as it requires fewer wires.
o (ST TN % Torw woTeT AT TR FF a0 il SEaeahal gl gl)
e Common Standards: RS-232, RS-485, USB.

o (HATHTT HT: RS-232, RS-485, USBI)

o Slower Speeds: Compared to parallel data transfer.

Microcontroller (ATSHIHI )
Definition (TTCTHT):

A microcontroller is a small computer on a single integrated circuit (IC)
that contains a CPU, memory, and I/O ports. Microcontrollers are used in
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embedded systems to perform specific tasks in devices like washing
machines, microwave ovens, cars, and more.

(AT UF Gl Hged gIdT g ST Uk Uahd sehice diae (IC) T
gIaT 8, ’™E# CPU, HHIEY, 3T /O 9TeH gid | HTSaiaha d &l STAN
wree foeer # faforg #raf &t sism 39 % forg e Strar g, S At
7=, ATEHIEAT SAra, FY, i)

Key Features (&7 faQraart):

e Small Size: Compact and cost-effective.

o (BT ATHTT: GHOAT ST ATTT-TATANN)

o Integrated Components: Contains CPU, memory, and I/O ports in
one package.

o (ST FeF: UF Tohot § CPU, HHINT, 3T [/O TIeH &l 9H1 R
FIAT 2l)

e Low Power: Consumes very little power.

o (FH ITEL: TEA HH @ GUF FLAT gl

Signal Processor (™ TE€R)
Definition (TFsTTT):

A signal processor is a specialized processor used for analyzing and
manipulating signals, such as audio, video, or sensor data. These processors
are designed for high-performance tasks like filtering, transforming, and
enhancing signals in real-time.

(Frurer srera U T3r9r T grar g S sfea, e, a7 §9 3er o

Torres T g sfiv 2T 3 % o STt grar g1 T TeET 3g-aeiH
1T for fesTree 3w a1 2 & S fRrres i1 fheat AT, aaerT, 4T
FTEdTa qHT H HTLATI)
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Key Features (&I frrwad);

o Real-time Processing: Capable of processing signals in real time.

o (ATEATAF THA TIHTHT: ATEqTH 0T § Bued &l T899 Fed o

T
o Efficient for Audio/Video: Used in audio and video processing
applications.
o (R % forg saTe: st o AfeaT srateT st
H ITART 2T 2l
1/0 Processor (3TS/3AT TEET)
Definition (TfsTTeM):;

An 1/0 processor is a processor dedicated to managing input/output
operations in a computer system. It offloads tasks from the main CPU,
enabling it to perform other tasks more efficiently by handling data transfers
to and from peripheral devices.

(STE/3T TG U TIEET AT g S e feed § Tae/amseye g4
T yaferd we & forg @wfta grar g1 T8 q=F CPU | AT &l NEAS
FIAT &, TSI T TTEHET 7T AT il ATF TATAT L F FL TFhdT g,
ST T2T STEHRL T IR f2areHl & FohaT ST 21)

Key Features (&7 faarvarg):

o Offloads Work from CPU: Frees up the CPU for other tasks.

« (CPU ¥ & & A(wATE FHdT g CPU & 7T HTAT & [T Th
FIaT 21)

o Efficient Data Handling: Manages data transfers between the CPU
and peripheral devices.
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Arithmetic Processor (TRHTCH TEHR)
Definition (TfsTTem):;

An arithmetic processor is a part of the CPU responsible for performing
arithmetic operations, such as addition, subtraction, multiplication, and
division. It is commonly referred to as the ALU (Arithmetic Logic Unit).

(Tfeasfes TRER CPU &1 U BEAT T & ST SETior i §=Tae Fedl &,
S ST, HeTd, O ST AR 6 T ALU (TRadtes At gie)
FET ST 21)

Key Features (&7 faQroard):

o Performs Mathematical Operations: Handles basic arithmetic like
addition and subtraction.

o (VIO HATAT FAT & SE ST T SIE AATar SR
FTAT I FATAAT g1)

o Part of the CPU: Works alongside the control unit and memory for
overall processing.

Summary (8TX90):

o USB, IEEE 1394, and AGP are standards for different types of data
transfer and connectivity, with USB being versatile for general use,
IEEE 1394 for high-speed data transfer in multimedia, and AGP for
graphics-intensive applications.

e Serial Data Transfer Scheme involves transmitting data bit-by-bit
over one channel, which is slower but more effective for long
distances.

e Microcontrollers, Signal Processors, I/O Processors, and
Arithmetic Processors are specialized processors used to manage
specific tasks, like embedded systems, signal manipulation, data
transfer, and arithmetic calculations
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Memory: Memory Hierarchy, Primary and Secondary
Memory, Cache Memory, Virtual Memory

Memory Hierarchy (RHIT gT5<Th)

Memory hierarchy refers to the arrangement of different types of memory in
a computer system, ordered by their speed, size, and cost. The hierarchy is
designed to provide the best balance between performance and cost. Faster,
smaller, and more expensive memory types are placed at higher levels,
while slower, larger, and cheaper types are placed at lower levels.

(FHET greereht &eges Been § [AfHe Jae it §91T 7 UF #0d3 &9
2IaT &, o i, hTY, SiiT AT o AqHTE AT 6T 73T 81 Tg
SIS 29T 3T AT o = TG99 T T&TT FL % o7 ore 67
STTT Bl O, B 37T Hedl AT T IF T T I &, Sareh 14, 92
AT TES T TH=rer T 9 31 8)

Levels of Memory Hierarchy @ T‘{I’{Cﬁ ® T):

1. Registers (TRreew):
o Located inside the CPU.
o Extremely fast but limited in size.

o (CPU =¥ foqa, srcafersd O oIfehe SehTT | HITHal)

Cache Memory (9T HHIY):
o Fast memory located between the CPU and RAM.
o Stores frequently used data for faster access.

o (CPU X RAM &= fRord ot A, ST (T & S27 UHhH
% oI ST ITART FohT 7T 22T T T2 FdT 21)
3. Main Memory (RAM) (T&T #HILT (RAM)):
o Temporary storage for active programs and data.
o Volatile memory, meaning data is lost when the power is
turned off.

N
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o (ATHT FTIFT 3T 2T o0 AT H=T0T, ATATeTEA
HHT, I 9147 6 g9 9% <27 @f S(1aT 2)
4. Secondary Memory (Secondary Storage) GRS ﬁ'lﬁ"-&):
o Long-term storage for data, not directly accessible by the
CPU.
o Examples: Hard drives, SSDs, optical disks.

o (321 & forw dreeriors W=Teor, CPU g |Ter U A5l
TohaIT ST TR T| STTE0T: gTe 124, SSDs, Hiftewa f2&a|)

Primary Memory (STSHT #HILY)

Definition (TfsTTem):;

Primary memory refers to the main memory of the computer, which is
directly accessible by the CPU. It is used to store data that is currently being
used or processed by the CPU. The primary memory is fast and volatile,
meaning it loses its data when the power is turned off.

(TSR AN e it e FHET &7 9af9q FedT g, B8 CPU g #ier
TS AT ST TRaT 81 THERT STANT SH ST [ T2IT FH o oI o
STAT g ST aqaT § CPU §TT YT AT TTEE F7aT ST 27 1T g1 ITeHr
A A9 37 FAATeTee gt 8, AT ITEE 95 g9 I ST 22T @l J1aT

21)

Types (FHT1):

1. RAM (Random Access Memory) (RAM - SH TaT JH):
o Temporary storage for data and programs.
o Volatile memory.

o (ST T TUTH F oI searfY AeTor, aererser a9iil)
2. ROM (Read-Only Memory) (ROM - T=-3H=(T H#HIK):

o Permanent storage that retains data even when the power is
off.
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o Used to store firmware and boot instructions.

o (BT HETIOT ST UTaY &% g U< Wi ST &l a970 T&dT &l
TERT STANT FHAIY ST g2 (Haer Fil T F & forw
STAT 81)

Secondary Memory (FsS<l HHIL)
Definition (TfCsTTeM):

Secondary memory is used for long-term data storage. Unlike primary
memory, it is not directly accessible by the CPU. Instead, it requires
input/output operations to transfer data to and from the primary memory. It
is typically slower but offers much larger storage capacity at a lower cost.

@O A eeTford TeT WETer & forw ST gt 81 e HHi %
o, 78 CPU ST |er UFH AE1 il ST ARl | THE FofT, 2T &l
TTEULT AT | TEHT F % (70 /O AT T 97w’ gl g1 T8
T 16T ZaT &, AThT 7 AT | agd T8 HST0T &HdT I8
FLAT 1)

Examples (S&TgL00):

e Hard Disk Drives (HDD) ('Q"Ing e $T59): Mechanical storage
devices with large capacities.

o (AT TS RaTeq ST a=T ATl o 91 gid g)
« Solid State Drives (SSD) (HiTeIs-¥e< $T23): Faster storage
devices using flash memory.

o (A HHILT T START FXA AT IS LIS [SATHI)

« Optical Discs (CDs, DVDs) (3itfeesher fR%): Used for storing
media files, software, etc.

o (HIT=AT wTE, ATFEATT, AR T FF F o0 STARC B 21)
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Cache Memory (ST THILT)
Definition (TfsTTem):;

Cache memory is a small, fast type of memory used to store frequently
accessed data or instructions. It is located between the CPU and RAM and
helps in reducing the time it takes for the CPU to access data from the main
memory. By keeping frequently used data in the cache, the CPU can operate
much faster.

(GheT T U BT, I9 TohTE T AT ST & ST 1Y U 30 10 2a7
a7 fAgert T T F & o IUTRT gt €1 a8 CPU 3T RAM & &=
o BT € 37T CPU #1 7 AT & 2T UFIE FXd % {oIT oR1 arer
THT FT FH FLA | HIE FLAT g1 FTFAL START 6T 0 2T 7 FeT § T@aT |
CPU Fgd Il & &TH & d5dT 2l)

Types (FH1):

1. L1 Cache (L1 %8T): Closely integrated into the CPU, very fast.
o (CPU 9T 9gd FIe &7 § TEHIT, Fgd I97l)
2. L2 Cache (L2 %eT): Larger than L1, usually located outside the
CPU but still very fast.
o (L1 ¥ 9T, ATaT=ad: CPU ¥ arg< Rua afha fhe off aen)
3. L3 Cache (L3 %4): Even larger and slower than L2, shared among
multiple cores.

o (L2 & 92T 3fi¥ efT9T, F% ¥ o &= AT=AT FohAT 14T 81)
Virtual Memory (T4 HH1Y)

Definition (TfsTTem):;

Virtual memory is a memory management technique that creates the
illusion of a larger memory space than is physically available. The operating
DSC_GE - COMPUTER FUNDAMENTALS AND OPERATING SYSTEM

system uses hard disk space to simulate additional RAM, allowing
programs to run even if there is not enough physical memory (RAM)
available.

(FEAT WA T WA TG THATF g ST AT = F IqeAse THET &
FTET AT TF FT AT IcTo HIAT gl AT foreen gre fed &0

SR Fh AT RAM T ST FLdT &, Toree ST = i

FAT (oAt g, T g1 9AT Aitds q7<T (RAM) 3T 7T 271)

How it works (I8 8 FTH FLdT )

e When the system runs out of physical RAM, it moves less
frequently used data to the disk (paging).

o (7 FBeew # Wifas RAM &1 T it 8, a7 78 7 ST fhu a0
=T T FoFF § T w2 <ar g (IRRT)1)

e When that data is needed again, it is swapped back into RAM.

o (STF IH 2T AT TR & raeThat Bl 8, a7 36 RAM § a9 #97
T StTaT 21)

Advantages (STTH):

e Allows programs to run with less physical memory.

o (FH AITAH THET & T TTH T TATT [ SATATT aqT gl)

o Increases the apparent amount of available memory.

o (TS HHT Fl TATT BIT ATAT HTAT T FETAT 21)

Disadvantages (TH€T):

e Slower than actual RAM as it relies on disk storage.

o (FTEAEA® RAM & 19T AT 8 1T 78 R Teret o A war
2)

e Can lead to performance issues if too much data is swapped in and
out of RAM.
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o (FfT FET wATerT <27 RAM & =7 far1 STTaT 2, a7 J=ei a9emy
ITT Bl Tl 81)

Summary (8TX9):

e Memory Hierarchy is a system of organizing memory types based
on speed, size, and cost.

e Primary Memory includes volatile storage like RAM and ROM,
used for active tasks.

e Secondary Memory includes non-volatile storage like hard drives
and SSDs, used for long-term data storage.

e Cache Memory speeds up data access by storing frequently used
data closer to the CPU.

e Virtual Memory creates the illusion of more RAM using disk
storage to manage larger programs than physical memory can
handle.

Direct Access Storage Devices (DASD)
Definition (TfsTTeM):

Direct Access Storage Devices (DASD) refer to storage devices that allow
data to be accessed directly without the need for sequential searching. In
DASD systems, data can be retrieved or written to in any random order,
making it fast and efficient for tasks where quick access to specific data is
required.

(STAEE TFE €S Ra1H (DASD) & F2il f2aTeH 21d § ST 2T &l
HTEr TFIE T il AAATT < &, [T ST HE GIST %0l AITHAT F
DASD SorTerat ®, 227 & foeft oft Yo/ atts ® q: s a7 forar S |/shar
&, e 7 37 &t & o O i srorelt grav g Stet faforg ser % @i
TET I AAIAFHAT 2t gl)
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Key Features (&7 faarvarg):
1. Random Access (330 TH®):

o Unlike sequential access storage (like tapes), DASD allows
data to be accessed in any order.

o (ST TFEE T4 (SIF 29) & faurd, DASD 22T &l
ToReT T %70 & TR A EF AT At gl)
2. Faster Data Retrieval (4T 2T q4: JTHH):

o Since data can be accessed directly, it speeds up data
retrieval significantly.

o (FfF 2= iy ey vaHs AT ST "Rt 8, A 2T 1 W
T AT oo T adT )

3. Disk-based Storage (REh-smamia ©i):
o DASD typically uses hard disk drives (HDDs) or other disk-
based storage devices.

o (DASD ATHT4; gTe {2 greeq (HDDs) IT 377 f3&a-
AT T2 RATeH T STTRT FAT 1)
4. High Capacity (3¢ &HdT):
o DASDs are known for their large storage capacities, making

them ideal for managing large databases and enterprise-level
applications.

o (DASD IF WESTXUT 49T & {oIT ST S7aT 8, S 378 a2
STTAH AT TeTIATeA-+ a1 T AIAN T TH T FA o (T
ArEel FATaT 21)
5. Data Integrity (32T J@<4T):
o Data stored in DASD is more reliable and less prone to
errors compared to sequential storage systems.

o (DASD ¥ HUf2a 2eT atfer oA grar g oY sthias
TR e it Qo § ATt ¥ o1 7 99 2t 21)

Types of Direct Access Storage Devices (DASD ® THI):
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1. Hard Disk Drives (HDD) (3TE &k gT529):
o One of the most common forms of DASD, used in personal
computers and servers.
o Stores data magnetically on spinning disks.
o (DASD & H&H G ®91 § & Teh, ST AThId Hhegedl 3
AL H ITINT G gl ST &l quieie B 9% qahirg &9
q GUiEd w2t )
2. Solid-State Drives (SSD) (qifoie-®2 grgeq):
o A faster and more reliable type of DASD that uses flash
memory instead of spinning disks.
o No moving parts, which makes it more durable and faster
than traditional HDDs.

o (DASD T U aF 3fi¥ fare fersaae 1 Yohte ST w19l HHir
FT ITTRT FXAT &, ToA T BFF it ara| T8+ Fl g
TTed q5l gId, ST 3] IaeE HDDs &t qaT # i
feaTs T st a=Tar 1)

3. Magnetic Tapes (&3fes 2o):

o Although commonly used for sequential access, certain types
of tape systems allow for direct access, especially in high-
end enterprise applications.

o (GTATTH ATHTIA: TTHHH THE o (o7 ITTRT /AT SITaT
g, TS Tl 27 Heeed ST Uad il Jqafd adl &,
T &7 | IF-FALT UeToTe e ATIaN 71)
4. Optical Discs (A feaser fewrm):
o Optical storage devices like CDs, DVDs, and Blu-ray discs
can also serve as DASDs with random access capabilities.

o (SAfftesner TS fRaTeH ¥ CDs, DVDs, #ii¥ 5% feem «T
TSH T WAt % 97T DASD F €9 H FTF F 9Fd 21)

Advantages of DASD (DASD F #TH):

1. Efficient Access to Data (ST T THTAT IgH):
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o Data can be retrieved in any order, which is faster than
sequential access systems.

o (=T T TRt ofY o H o e AT ST Ewar g, S
AR T Aeer 1 gt § a9 grar 81)
2. Large Capacity (¥S1 &9dT):
o DASD systems offer large amounts of storage capacity,
suitable for enterprise-level data management.

o (DASD fiFawq FET WS 49T Y& Fd &8, ST UeTITes
AT T 2T Y4 o o7 ST Il al)
3. Quick Data Retrieval (@R 2T I4: THA):

o With direct access, data retrieval is faster, improving system
performance and responsiveness.

o (STIYHE TFT & AT, T2 TA: ITTH I gt 8, Forerer

foreew Y=l & wiatwar a9 & 912 2rav gl)
4. Cost-Effective (TRTI-T¥Te):

o Compared to some other types of storage systems (like high-
end SSDs or tapes), DASD provides a cost-effective solution
for large data storage needs.

o (T AT THY F T4l Heer (I9 IF-Fa4T SSDs AT
) FT AT H, DASD T ST AT aedaharall & oy
TF ARTT-TATAT FHTLTT T&TH FAT 2)

Disadvantages of DASD (DASD * THa™):

1. Slower than SSDs (SSDs it qa=T # €f1¥T):
o While DASDs like HDDs are fast, they are still slower than
the newer, solid-state storage devices like SSDs.

o (T DASD S# HDDs d% gl &, 9 e «f 71, |ifere-
ToE TSl f2aTed S| SSDs § #fiH gra €1)

2. Mechanical Components RUEET HTF):
o Devices like HDDs have moving parts, which can wear out
over time or lead to mechanical failures.
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o (HDDs S¥ TS0 # AT q1eH gId g, S F87 & a1

GIIE Bl Thd g AT AT FARATTSAT T FHILUT I Tohdl &)
3. Vulnerability to Physical Damage (difa= &fa & wfar
EEEGEIEEIE

o DASDs like HDDs are vulnerable to physical damage due to
their mechanical nature.

o (DASD ¥ HDDs 39 T3 Ta9Td o FTL0T | & 6
gt gaaaefie gra 21)

Summary (ST90):

Direct Access Storage Devices (DASD) are storage devices that allow
direct and random access to data without the need for sequential searching.
They offer fast data retrieval, large storage capacities, and are widely used
in systems where quick access to specific data is required. DASD includes
devices like HDDs, SSDs, magnetic tapes, and optical discs, which are cost-
effective for large-scale data storage but may have limitations like slower
speeds and mechanical wear in some devices.

Destructive and Non-Destructive Readout, Program and Data
Memory, Memory Management Unit (MMU)

1. Destructive and Non-Destructive Readout (ﬁ?TQl’cFI‘-& 3T fie-
e Sesse)

Destructive Readout (BATe=Tt gsmse):

e In a destructive readout system, when data is read from the memory,
the act of reading destroys the data or modifies it.

o After reading the data, it needs to be rewritten or reloaded into
memory for future use.

o This type of readout is typically used in specific memory
technologies like core memory, where reading the data causes the

magnetic state of the core to change.
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(BT Teammse freed o, STa ST &l HHET | U&7 S1aT &, a7 98 &l
TR 227 1 T A7 FNTAT T TAT g1 T2T IR F TS, TH AEST F TART
& forw T & 5\ / forat a7 & T e =R u) =0 T &1 feerse
farfors T wrenfRifErat s&r e A & s iY 9% SuaRT T S €,
STET ST &l 9E & T 6l gaehd *ofd & 1t gl)

Non-Destructive Readout (FZ-FEaerarr deemse):

e In a non-destructive readout system, reading data does not alter or
destroy the data stored in memory.

e The data remains intact and can be read multiple times without any
loss or modification.

e This type of readout is commonly used in modern semiconductor
memory (like RAM) and flash memory, where reading does not
affect the stored information.

(-fammerar Teemse feew #, Te7 ued & AHRT | 9UfRd 22T § #ir
gfade 7 T A5l graTl 2T T TEdT § AT T Fs a1 ULl 7 9T &
o foret grfe a7 Femrem ) =8 w1 #°7 Seense sryfas afiseaes
AHIT (S RAM) 3T TS HHIK § A9 ST gIaT 8, gt 98
TUBIT STTTRIET 9T TS AT Toi T2adTl)

2. Program and Data Memory (TRITH 3f¥ 327 AWY)
Program Memory (TITH 3HIL):

e Program memory is the part of the computer's memory that stores
the machine code or instructions that the CPU will execute.

o It is usually non-volatile, meaning the instructions remain stored
even when the power is off.

e In many systems, ROM (Read-Only Memory) or Flash Memory is
used for program memory because it retains data without power.
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(TRIT AR 9 9T gIaT 8 ST w2 i FHET &7, S 7efiq Fire a7
faer &1 T #ar §, ™ve CPU fAeuTiad w4 7g arHT=ad: -
FIATETSA Il &, AT qTa< a2 g 9¢ AT [Haer 9Ugia &d g1 Fs
gurtferat §, ROM (Tre-3=eil A9 37 Ter A 7 ST 8T
AT % forw foRaT SiTaT 8 ## it I8 91ae & 941 227 a9710 T@ar gl)

Data Memory (32T HHI<):

o Data memory is used to store data that the CPU is working on or
data that needs to be temporarily saved.

o [tis typically volatile, meaning it loses its data when the power is
turned off.

e RAM (Random Access Memory) is typically used for data memory,
as it allows fast read/write access and is cleared when the system is
powered down.

(32T AN a8 TAT g ST ST T2 Fohar Siar g /e 92 CPU T/ #T 73T
ZIAT AT ST ST TEAT €9 | TASIT FAT 2IAT g1 g ATHTa:
FIATETEA BT &, AT ITaT a2 I 9¢ TEHT 2T @l JATaT gl RAM (=0
T HHIT) AT 27 A9 F forg sormr f Srft 8, i a2 o
frerze TR it aquia T 2 3 Reew 92 29 2 97 21 ST f1)

3. Memory Management Unit (MMU) @HIt €= ?Iﬁ?.’)
Definition (THRsTTem):

e The Memory Management Unit (MMU) is a hardware component
responsible for managing the computer’s memory. It handles the
translation of virtual memory addresses to physical memory
addresses, ensuring that each process gets its own separate memory
space and preventing one process from accessing the memory of
another.
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(FHRT Y8 IAe (MMU) U gTeaaT Jea gial § ST ege il HHET &
Tered o foru fSFaTe graT g1 I8 T HHIRT UgH HI (it AT
USH ¥ TTEeIe H HT Hd FAT 5, Tg AT FAT g o TdT TThaT ol
STOAT STERT AT T4 7 ol e WAt &l gE<T TRt sl HHET aF
TgA | AT ST ql)

Functions (FT9):

1. Virtual to Physical Memory Mapping (ﬁ?ﬂ?{ ¥ frforeer g
#fw):

o The MMU maps virtual memory addresses to physical
addresses in the RAM, allowing programs to use more
memory than physically available by using techniques like
paging or segmentation.

o (MMU T3 HHET USH &l RAM ¥ ThiSae ugw & 99
AT g, s TR &7 UfSET AT SRTH TS ST T el T
SUANT Feh AT & § UL & ATIF HART FH 3T
T T AT AT 81)

2. Memory Protection (RHILT &)

o The MMU provides memory protection by ensuring that
processes cannot access memory that they do not own,
preventing data corruption and security breaches.

o (MMU HHIET 2T TSI FXdT g Ig G121 Hieh
TrRATT UEHT HHET T THIH Tgl FT Gl (1 9 qgi T@dl,
THH ST TETATY 3T LT Se =1 I LT SATaT )

3. Paging and Segmentation CINLEIES ﬁ"Tﬁ%QFT):

o The MMU supports paging and segmentation, which break
the memory into small, manageable chunks, improving
efficiency and making it easier to handle large amounts of
data.
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o (MMU UTSIRT ¥ EHELTH T THAT FLAqT 8, ST HHLT Al
e, Tea fReat & At #wear g, S zaar § qaw
21T g 3T FST AT H 2T il FATAAT T grav gl)

4. Translation Lookaside Buffer (TLB) (a1 JH-AHTSS THY):
o The MMU uses a special cache called the Translation
Lookaside Buffer (TLB) to speed up the mapping process
by storing recently used address translations.
o (MMU T AT eT T STTRT F2dT g o sqans -
AHTZE TH (TLB) F T STTAT &, ST BT & H ITAN 617 7T
TSH T T 21T HTh SO THRAT 7 997 Fear 21)
5. Address Space Isolation (TS® TI€ JIFHIM):
o The MMU ensures that each process has its own isolated
address space, preventing processes from interfering with
each other’s memory.

o (MMU Ig gfafaa #¥ar g & e Shhar &7 =T 9o+
TS| T gl e TR uh-gey i AT § geq T gl
FT qHAT)

Summary (TX90):

1. Destructive Readout modifies or destroys the data when it is read,
while Non-Destructive Readout does not affect the data when it is
accessed.

2. Program Memory stores instructions and machine code executed
by the CPU, usually in non-volatile storage like ROM or Flash.
Data Memory stores dynamic data for processing by the CPU,
typically in volatile memory like RAM.

3. The Memory Management Unit (MMU) is responsible for
translating virtual memory to physical memory, providing memory
protection, and ensuring efficient memory management through
techniques like paging and segmentation.

Operating System Concepts: Evolution of Operating Systems
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An Operating System (OS) is system software that manages computer
hardware, software resources, and provides common services for computer
programs. The evolution of operating systems has been driven by the
increasing complexity and capability of computer systems, as well as the
need for more efficient management of resources and user interaction.

1. Early Systems (1940s - 1950s)

e No Operatmg System (‘Eﬁ' Fre At Ry H@' 9m):

Early computers were manually controlled and each program
had to be loaded and executed sequentially.

o Users directly interacted with the hardware via switches or
punch cards.

o Programs had to manage hardware resources themselves.

(T el | ATTfe feed dgi AT T=F TUTH &l AT {7
AT w7 § eaTiad 3T SITaT ol STTRTERdT Hie gready &
Ty = a1 9o FTS F ATAT F T2FE FLA | FTAFRAT AT 797
FTEaTY HETLAT T T FHIAT T2dT ATI)

2. Batch Processing Systems (1950s - 1960s)

« Batch Processing (8 STETH):;

o The concept of batch processing emerged, where jobs were
grouped together into batches and executed one after the
other without interaction.

o Early OS like IBM's OS/360 provided the ability to
automate job execution in batches, improving efficiency.

o Users no longer had to interact with the system directly, and
computers could perform multiple jobs in a more efficient
way.

(7= TTETEAT TOTTAT 7 =T 39T, STl 11 & 991 § U a1
STAT o 3 fomT Y Sevuse F U F a1e v Fourted FRar
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STTAT &AT| TS SAtaefest foeew & IBM #T 0S/360 7 5= § 13 « Personal Computers (TR )

fAreaTes 1 Te=Tierg e ¥ ermar ger &, oed gaar | q4T o With the rise of personal computers, operating systems like

EUEE] STTRTEFATAT F7 €19 e & devuae Fey v sraeTar Microsoft Windows and Mac OS were developed to

T ofY, 9% o A g a8 A B FA F q ) provide user-friendly interfaces and support a wide range of
’ applications.

o The focus shifted from batch processing and time-sharing to

3. Multiprogramming and Time Sharing (1960s - 1970s) providing graphical user interfaces (GUIs) and multitasking

. capabilities.
« Multiprogramming (&I ATIHIT): P
o Th§ OS could handle multiple programs simultaneously by (TR F 7ot ¥ ST 3 AT, SO TET Free S Microsoft
switching between them, allowing for better resource ) o o ~ o
utilization. Windows 3T Mac OS FT fame fam war arfe soamrear-faer
o Jobs would be loaded into memory and executed ETHE ST foha ST e 3ﬁ_{ farferer e AT =T W:ﬁ
concurrently, with the OS managing which program runs at TR ST &oh| €T I TIHTRAT 31T ST H-A R | Faeh AT
any given time. ToTT T2 (GUI) 3T Ao IeToaT ATl T&TT Fid I¥ Hhiud af
: e . : . )
(OS T THT ¥ s FTAHA! 1 FATA § 7497 A7, e Sare=i 1
AT ST A AT 1T H7 HHIET H 1S T ST 30 7w « Networked Systems (Y&d% JUITeH):;
w7  faearfea B Strar o, safw OS 78 wefera war ot & Gl o The growth of computer networks led to the development of
9T g9 U= FYT 97 T =F4d1) networked operating systems, enabling multiple computers
to share resources and communicate with each other.
« Time Sharing Systems (2T5H-3= T Reew): o Examples include Unix and Linux, which supported multi-
o The concept of time-sharing was introduced, where multiple user environments and networking capabilities.
users could interact with the system at the same time by ) . e e
giving each user a small time slice of the CPU's time. (FFET deawi F fawm 9 leds a{q tié'{ Toreeem & fasra 47 A%
o This allowed for more interactive and concurrent processing, AT wereq T, e w72 FCYET HATYAI T |TAT FT Thd o AT
improving system usage. T AT & A7 AT F Fahd | IIL0 & &9 § Unix 377 Linux
. _ _ . AT B, FSrgiv edl-Toe aTaraor Sii¥ qeafenT AAaarst w1 aa"
( TTEH-QTET T =TT weqa o 1T, STgt € IUAnTaRdT Us &f 1)
797 ¥ ey 9 Savuae FT 99 ¥, TAF IUAETHRAT &1 CPU %
THT T Tk FraT a7 FHAT =T S[TaT A7 T894 Aferew Tevuideq 5. Modern Operating Systems (2000s - Present)

ST FHAT TR i st &, e e ST & game gam) .
« Mobile Operating Systems (FSITEel 3 feT fRreew):
4. Personal Computers and Networked Systems (1980s - 1990s)
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o The advent of smartphones and tablets led to the
development of operating systems like Android and iOS,
optimized for mobile devices.

o These operating systems offer touch-based interfaces, app
stores, and integration with cloud services.

( THTERIA SI¥ dqAeH FiT 3a & 919 Android =T iOS S
AT feew 1 faw gam, S /iared ITHO & (o aiad
B gl T AT RFreed e=-3mg g SeThd, UT T2l 3T FAT3S
TATAT o AT ThHTHLIT T&TH Fd gl)

e Cloud Computing and Virtualization (T3S E?QI%*T EIE¥
THTATIHNI):

o Cloud computing and virtualization technologies have
revolutionized the OS landscape, allowing for the use of
virtual machines (VMs) and resources over the internet.

o Operating systems like Windows Server, Linux, and
VMware support virtualization, enabling multiple operating
systems to run on a single physical machine.

(FATIS FHHTET 3T THAATSI AT TTATRITHAT 7 ST Fead &
afiged ® wifa a1 &1 &, e agsra q9fi+=1 (VMs) 3T Sede &
HTETH & HATLAT T START G9F T 5| AT Freed s
Windows Server, Linux, ¥ VMware TFESWI'IE@TQFT FT AT
Fd 8, Foraw #2 ra e feew ua g1 wifas 7efie o< o< 9

&)

e Security and Privacy Enhancements (I&T A M= T qaw):
o Modern operating systems now incorporate advanced
security features like biometric authentication, encryption,
firewall support, and secure boot to protect user data and
privacy.
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o These features are critical for handling sensitive data and
transactions on both desktop and mobile devices.

(g stafer R o Sfae ag=r T, e,
FRIETA qHE T LT g STE IAT LT Ao orieret F7d
&, T STARTHAT ST AT TIAA AT 20T FLEAT 30T ST Toh| T FAeme
SEREIT 3T AT STHLIN UL AR ST 3T AT-aeT I

T # for wgeagel 2t 31)

Types of Operating Systems and Introduction to DOS

1. Types of Operating Systems (I fReew F TH1)

Operating systems are classified based on various factors such as the
number of users, the type of machine, how resources are allocated, and the
interaction with users. Here are the different types of operating systems:

1.1. Batch Operating System (s S feT fReew):

o In batch processing, the system groups jobs or tasks together and
processes them in a sequence without human intervention.

o Example: Early mainframe systems like IBM's OS/360 used batch
processing.

(3= SRR &, R At o1 FAT A1 UF AT AR FAT 2 7 I
ToAT a9 ZEqAT F SR A | TTEE HAT gl SETgL: T3 TR
foreay S IBM FT 0S/360 & TR TEAT T START L 1)

1.2. Time-Sharing Operating System (ETEH-AF T ST ﬁl’&'ﬁl’):

o Time-sharing allows multiple users to use the computer
simultaneously by giving each user a small time slice of CPU time.
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o Users interact with the system in real-time.
o Example: Unix and Linux support time-sharing.

( STEH-QATIT STTRTHATAT T Ueh FH H [ FT ITANT FLA hl A
AT &, T ITANTHRAT T CPU HHET T Ueh el |7 [ZEar |97 74T 2l
STANTHAT ATt G0 H FFeq ¥ T2T0Fe F3d gl IaTg0T: Unix 3T

Linux 2TeH- AT FT 99409 F7d 51)

1.3. Multiprogramming Operating System (FEETTHITIAT SitaefeT
Rreaw):

e A multiprogramming system allows multiple programs to run
simultaneously by switching between them, increasing system

efficiency.
o Example: Windows and Linux support multiprogramming.
( FETTHITRAT s UF &1 907 § FE FEFAL fl T 6l A adT 6,

3ve o= e foeew Y 2erar srgrar g1 IETE<OT: Windows ¥ Linux
HEETTTATIHAT T HHAT Fd 21)

1.4. Network Operating System (f2ae 3T fReew):

o Network OS manages network resources such as file sharing,
printers, and communication between computers over a network.

o It allows multiple computers to connect and share data.

o Example: Novell NetWare and Windows Server are network
operating systems.

(FETH OS Feas HHTEAT SE B ArATHR, e 37 qeash a7 Fegedd
& S HATE T T FLAT gl TG Fs DAL Tl FHeloe Hidel 31T ST qTAT
FOA HT 3171’5!'% ar %I 315 L0l Novell NetWare i Windows Server
Teaeh ALt ffeew g)
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1.5. Real-Time Operating System (RTOS) ($F«1-2T5® itafeT foeen):

o RTOS is designed for systems that require precise timing and quick
responses, such as embedded systems, robotics, and industrial
control systems.

o Example: VxWorks and RTEMS are real-time operating systems.

( RTOS 37 Yurtferat & forw R ot 1m § St éis a0y e @ia
g faTd srearewres gidt 8, S uraee fReew, TarfesT i s=nfis
=T SorTferat| 3TTETOT VxWorks 3T RTEMS SIe-a128 st
e 2)

1.6. Distributed Operating System (R s Reew):

e A distributed system consists of multiple computers connected
over a network, working together as a single system to provide
shared resources.

o Example: Google's Android and Apache Hadoop.

(FaaRa s 2 Fegedl & fOaTe a9ar g ST 92+ & JTeqw F 2 g1
& ST TTAT HETLT T&TH F3 o O[T U of (6eeH & T H HTH FLd 8l
IaTg LT Google T Android 3T Apache Hadoop faafia siiaefew foeay

2)
1.7. Mobile Operating System (FaTgel strafe ffeew):

e Mobile OS is designed for smartphones and tablets, offering touch-
based interfaces, app support, and communication with other
devices.

o Examples: Android, iOS.
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(MATZA OS TATEHIA X daeed « g o forar w47 €, S 24
AT ST, UT F9, 3T 37T STRTON % A1 HH1E T&T FdT 2

I3 Android, iOS!)

2.INTRODUCTION TO DOS (DOS T 9f=7)

DOS (Disk Operating System) is an early operating system primarily used
in personal computers in the 1980s and early 1990s. It is a command-line
based OS, meaning users interact with the system by typing commands.

2.1. Evolution of DOS (DOS T f3%m):

e MS-DOS (Microsoft Disk Operating System) was the most
popular version of DOS, developed by Microsoft for IBM PCs.

e It was introduced in 1981 and became the standard operating system
for IBM-compatible personal computers.

o PC-DOS was the version of MS-DOS sold by IBM.

( MS-DOS (Microsoft Disk Operating System) DOS T Ta& SR {9T
TEFTT AT, ﬁ@rMmrosoft%rIBMﬁﬁ%ﬁqﬁﬁ—cr%m 71 TH 1981 |
TeT TR T AT ST T2 IBM-STT AR el & (ol HIaE SAaLre
fBreay 97 147 9Tl PC-DOS MS-DOS T 98 HEh0r o7 {5 IBM 7 94T1)
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2.2. Features of DOS (DOS FY fFgrward):

o Command-Line Interface (CLI): DOS primarily uses a command-
line interface, where users type commands to interact with the
system.

o File Management: DOS allows users to manage files by copying,
moving, renaming, and deleting them using commands.

e Memory Management: It has basic memory management
capabilities, with the ability to load programs into the computer’s
memory.

o Single-tasking: DOS is a single-tasking operating system, meaning
it can only run one program at a time.

(FHTS-ATST EeThd (CLI): DOS & €9 | FHHTS-ATST SThH T STTR
FLAT &, T STTRTHRAT (HEEH | ZeT0F FIA o [T FHIE 2129 Fd gl
WIS T9G: DOS STTNTHATAT Tl BISAT T HIAT FA, FITATAT F2A,
ATH TEA 3T Ivg HHTE FT ITANT FLF ZeT T ATATT adT gl HHT
TG THH AT AR Taee dqware grd 8, orad Feges i a9+ &
FTHFHHT T AT FLA T A7AT It gl FTA-aTeaT: DOS UF fFre-
TTTEERT ATt ffreew €, AT 78 UF 997 § e Uk ST JT Fohd T
21)

2.3. Limitations of DOS (DOS #FT FHATU):

o Limited Memory Support: DOS supports only a limited amount of
memory, especially in the case of older versions (e.g., MS-DOS
6.22).

e No Graphical User Interface (GUI): DOS lacks a GUI, making it
difficult for non-technical users to interact with the system.

o Single-tasking: DOS can only handle one task at a time, which
limits its functionality compared to modern operating systems that
support multitasking.
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(i A awde; DOS Faar v HfeT amm § a9 w1 q9d= Far
&, T I HERTUT (SE MS-DOS 6.22) F ATH H| &S ATFHER JoIT
3eThE (GUI) g1 DOS H GUI A&t grar, e fe-aare sl STTRTRata
F forT s & Sexude F3AT qiewe grar gl Re-aTRaT: DOS U 997
H Fa U HTT il GATA THAT g, ST TH A [T EhT T THAT He el
e SATTTET foeed Y ot § THeT FAAHAT HI HITHT FLdT gl)

2.4. Transition to Modern Operating Systems (Wgﬁﬁ? AT e
#¥ AT GHA):

e As personal computing evolved, DOS was replaced by more
advanced operating systems like Windows, which provided
graphical user interfaces and multitasking capabilities.

o Despite its limitations, DOS was an important stepping stone in the
evolution of operating systems and played a significant role in the
early days of personal computing.

(STH-STE SATRRT FHO (e &1 AT gall, DOS &7 STfereh Ioq s
s S99 Windows & F& & 3T, S| amihae 97 Se0hd sfiT

A TETTERT SAHATY T il THE qTaS[@ SEahT ST %, DOS SATfeT
e & [T o UF Agcaqul HEH 9T &l SRR HegeT & Treraeh fat
H THHT HEca 01 TNTETA &T1)

Summary (ST90):

o Types of Operating Systems include batch OS, time-sharing OS,
multiprogramming OS, network OS, real-time OS, distributed OS,
and mobile OS.

o DOS (Disk Operating System) was an early, command-line based
operating system widely used in personal computers.

o MS-DOS was the most popular version.
o It was limited by features like single-tasking and lack of
graphical interfaces.
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o With the evolution of personal computing, DOS was
replaced by more sophisticated systems such as Windows.

HISTORY AND BOOTING PROCESS OF DOS

1. History of DOS (DOS FT 3fag)

DOS (Disk Operating System) was developed in the early 1980s and
became one of the first widely used operating systems for personal
computers. It was created by Microsoft in collaboration with IBM for their
IBM PC. The most popular version of DOS was MS-DOS, which was the
operating system used in IBM-compatible PCs.

o Development of MS-DOS (MS-DOS T ﬁ%‘l"él’):

o In 1981, IBM was working on their personal computer
project, and they needed an operating system to run on the
IBM PC. Initially, IBM turned to Digital Research, but after
a failed negotiation, they approached Microsoft.

o Microsoft then acquired QDOS (Quick and Dirty Operating
System) from Seattle Computer Products and modified it
for IBM's new personal computer. This was the birth of MS-
DOS.

o MS-DOS 1.0 was released in 1981, and over the years,
various versions were released until MS-DOS 6.22 in 1994.
Afterward, it was gradually replaced by Windows as the
primary operating system for PCs.

( MS-DOS T TaaTH 1980 % T T LEATT § g1 9T &lI¥ Tg AR
FEX o oI qaH Tl TEAHTA g ATAT ST REeH a+ 9T AT| TH
Microsoft & IBM & foru fasfera 3T om @ad o 557701 MS-DOS
T, ST IBM-ERTq T § Zeq 9Tl grat AT 1981 § IBM 39+ S {prd
FET TISTFe I¥ HTH HT T37 AT, ¥ 3 IBM PC X =+ & o v+
ALl fBeew 7 sraeaahar o7 g=ea #, IBM 7 Digital Research &
Tk 3T, S U faer aTa=ia & TR, Seeiv Microsoft T H9e: AT
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Microsoft 7 {9 QDOS (Quick and Dirty Operating System) T Seattle
Computer Products ¥ @I 3T TH [BM F 9T ATTRIT H0ge< & [T
HeMTfara T 7@t 9T MS-DOS &1 =71 MS-DOS 1.0 1981 # ¥ gam
AT, T U1 a% &9 geeor St o 10, 57 9% % MS-DOS 6.22
1994 & FET SATATI THF AR, TH -1 Windows T Traeaioa frar
=)

2. Booting Process of DOS (DOS FT FfT TfT)

The booting process is the sequence of steps that a computer follows to

load the operating system into the memory and get the system ready for use.

In the case of DOS, this process involves several stages, from turning the
computer on to loading the DOS operating system.

Booting Process in DOS:

1. Power On (9Ta< &AA):
o When the computer is powered on, the Power Supply Unit
(PSU) provides electricity to the system, and the hardware
components like the CPU, RAM, and motherboard begin
to initialize.

(I FET § ITa A graT &, T1 9rae awrs, e (PSU) faeew
FT faSTelt J&T9 FXdT 8, AT gread™ gea 98 CPU, RAM, i<
AILETE A 21 21)

2. POST (Power-On Self Test) (POST - ITaZ-3 4% a¥2);

o The POST process runs, which checks the computer’s
hardware like memory, keyboard, and display to ensure
everything is working properly. If everything is fine, the
POST process will pass, and the system will proceed to the
next step.
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(POST AT Tt B, ST F04e  grEad SIF AU, Fare v
oot T ST AT & qTieh A GATHT 63T ST 9 6 9 T 31
H HTH Y TgT 8| 3N 99 T8, Aol &, Al POST TTHAT 919 g1 STl &

A Oy oRTer =0T § 9247 21)

. Loading the Boot Sector (& %X &l AT FIAT):

o After POST, the BIOS (Basic Input/Output System) looks
for a bootable device such as a hard drive or floppy disk,
where the DOS operating system is stored.

o The BIOS searches for a boot sector — a special area on the
disk that contains the first part of the operating system.

(POST & a1, BIOS (8% sqe/amseye ffeew) vs Lo« Rarsw
S BTE ST2d AT T f3wF T TeATer FaT 8, Sgi DOS SafeT

e 9 g1 BIOS UF € %< il TATe H:3dl & - (55 W U
farery g o sttae e fRreew 1 gz arT grar 21)

. Reading the Master Boot Record (MBR) (fT&X e &€ (MBR)

T TE):

o The boot sector contains the Master Boot Record (MBR),
which tells the system where to find the rest of the operating
system files.

o MBR loads the bootloader, a small program that starts the
process of loading the operating system.

(TE T H ATEeX g2 RS (MBR) 24T &, ST forees &7 aarar &
o areht sArafeT Beew wreed Fgi el MBR JEaiS 1 Al
FIAT &, ST AT (oeed T AT FLA il THAT & FLdT gl)

. Loading DOS into Memory (DOS &I JUTY & &g HTAT):

o The bootloader loads the core part of the MS-DOS
operating system into the computer’s RAM (Random Access
Memory).
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o The DOS kernel (the core of the operating system) is loaded
into memory so that it can manage the hardware and
software resources.

(ST MS-DOS FHTIET Eeed &7 =T 91 F32< il RAM
(I=H THFE WA § A1 FAT g1 DOS &7 FIT (e ey &t
& AT HHET | A€ gl g qleh a8 greddy 3T qiFeday
THTEAT T TeT F qohl)

6. Loading the Command Line Interface (CLI) (FHTE AT S2The
(CLI) FT 1€ FTAT):

o After the DOS kernel is loaded, the system loads the
command prompt (usually C:>), which is the user interface
for interacting with the system.

o The user can now input commands through the command
line to execute programs, manage files, and interact with the
system.

(DOS FT HIT AT g * aTe, FHeeq FHie TiFve (FTaFIa: C:>)
ATE FLAT &, ST Beeq 7 Tavuae Fi7d o o7 SUTRIRAT FT TaThe
BIAT 1 STANTHAT T FHIS AT 6 ATETH T AT Hl TS L
FTHHAT T ACATIRT FT THAT 8, BISAT HT TaET HT T g AT
foreay & Zexuse FT ThaT 2)

7. Ready to Use (STINT & forw 49m):

o Once the command prompt is displayed, the system is fully
booted, and the user can begin interacting with the operating
system.

o From here, users can run programs, manage files, and
perform other tasks using DOS commands.

(T qX FHHTE T TeIT g % a1g, foeeq T a3 ¥ 92 a7 997
ZIAT 8, 3l STTRTHAT AT foreed H Teuse FiTdT & T
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THAT gl TS |, STANTHAT DOS FHIES FT ITANT Fileh HIAHH AAT

T 8, Bl T TG T Thd g 3T 3T FTT FT T 2l)

Internal and External Commands of DOS

In MS-DOS, commands are divided into two categories: Internal
commands and External commands. These commands are used to interact
with the operating system and perform various tasks such as file
management, system configuration, and program execution.

1. Internal Commands (A& <)

Internal commands are built into the command processor
(COMMAND.COM). They do not require any external files to be loaded
from a disk or other storage. These commands are part of the operating
system and are immediately available once the system has booted.

Common Internal Commands:

1.1. DIR ETaFEQ):

o Displays a list of files and directories in the current directory.
o Example: DIRr shows all files in the current directory.

(@aaT fAEforeRT & wreal o AafaramTst &t gt T2iha Fear gl IITE:
IR FAATT iR & Treft wreet T 21)

1.2. COPY (&HY):

o Copies files from one location to another.
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o Example: copy filel.txt d:\backup\ copies filel.txt to the
d:\backup directory.

(FTEAT T TF T & L EATH I FIAT FHAT gl IIZL: CopY
filel.txt d:\backup\ filel.txt FT d:\backup =T ﬁﬁﬁwil)

1.3. DEL (R=tte):

e Deletes one or more files.
e Example: DEL filel.txt deletes filel.txt.

(T AT U | ATerF BISAT T g2TdT | ST DEL filel. txt filel.txt
FT geT 2T 21)

1.4. REN (RAm):
e Renames a file or directory.

o Example: REN oldname.txt newname.txt renames oldname.txt to
newname.txt.

(FTEe AT =TT T ATH FEAAT g1 SETELU: REN oldname. txt
newname . txt oldname.txt T 7T FEFHT newname.txt FT adT %I)

1.5. CLS (Rrraz =hi):

o Clears the screen, removing all previously displayed content.
o Example: cLs clears the command prompt screen.

(TR T AT FAT g, Tgol | Y97 Tt areft 7 g27 <aT 81 SaTg:
CLS FHTE TIF ThIF Fl {TF FLdT 21)

1.6. TYPE (ZT=9):
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o Displays the contents of a text file on the screen.
o Example: TYPE filel.txt shows the contents of filel.txt.

(T e TSl it THIT Hhie 9% TS F2aT g1 IITEL0T: TYPE
filel.txt filel.txt FT Ty fammaT 21)

1.7. EXIT (TfETe):

o Exits from the command prompt or closes the command line
window.
o Example: ex1T closes the current command prompt session.

(FHTE TIFe | qTEL (AFerdT g AT FHIE AT (ST Fl a3 FLdT gl SIS
EXIT TAHTT FHHTE TFE T Fl 9 FT a7 2)

2. External Commands (STE<T <90

External commands are stored as separate executable files (.exe, .com) on
disk and are not built into the command processor. These commands are
loaded into memory as needed. They perform more complex tasks
compared to internal commands and often require additional files or
resources.

Common External Commands:
2.1. FORMAT (%i#H2):

o Formats a disk, preparing it to store data.
o Example: ForMAT A: formats the floppy disk in drive A.

(T [SFF FT HiHE FLAT &, ST T2 HTA o (o7 TH AT HLAT gl I
FORMAT A: 3129 A § FTYT fS& &1 wife F2aT 2l)

2.2. CHKDSK (3% f*%%):;
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o Scans a disk for errors and attempts to fix them.
o Example: cakpsk c: checks the hard drive in drive C for errors.

(U= T3 T U forT &6 F2aT g 3T 3w 3t Fe il HIT9er LT gl
IETEL: CHKDSK C: ET2d C | BTE IT2d &l U % oI = &3 8l)

2.3. DISKCOPY (FREwarid):

e Copies the contents of one disk to another disk.
o Example: pI1skCcoPY A: B: copies the contents of the disk in drive
A to the disk in drive B.

(T & & aTRiT &7 qEdT f3FF a2 FidT F2aT g1 IIEL: DISKCOPY A:
B: 3129 A ¥ oo &t amft 1 3129 B # *wF u¥ #idt #%ar 21)

2.4. XCOPY (TFIHITY):

o Copies files and directories, including subdirectories, from one
location to another.

e Example: xcoPY C:\data D:\backup /s copies the C:\data folder
and its subdirectories to D:\backup.

(=t ST ASTRrERTSAr T Ueh w21 & gEY T 9T R Far ¢, o 3u-
ﬁ%‘f%ﬁﬁ?ﬂﬁ?%l JalgLUl: XCOPY C:\data D:\backup /S C:\data
IS T 3T T ITAGILHTSAT T D:\backup H HIT FLAT g1)

2.5.SYS (Freew):

o Transfers the system files to a disk, making it bootable.
o Example: sys a: copies the system files to the floppy disk in drive
A, making it bootable.
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(FRrees ®Tedl &1 UF BFF 9T T F2dT 8, SHd a8 Fead o JATdl gl
IETE: sys A: THEaH WIEAl &l I2d A § FAdT BFF 9T HdT FLar &,
ST a8 qead o+ STl gl)

2.6. ATTRIB (tfes):

o Changes the attributes of a file, such as making it read-only, hidden,
or system.
o Example: ATTRIB +R filel.txt makes filel.txt read-only.

(TS % T[T (attributes) FT TIAAT &, ST IH Hdd 9@+ TR (read-only),
AT (hidden), aT FE€ad (system) TATATI SETEL: ATTRIB +R filel.txt
filel.txt T A T AT IAT <dT 8)

2.7. DEBUG (ZTa):

e A tool used for debugging and low-level programming tasks.
o Example: DEBUG starts the debugger tool for hardware or software
diagnostics.

SRR ST Ae-Fa T TUTHHT w17 F o0 U SUHor| IITE0T: DERUG
Fread? AT Aiweaa< AaW & forw Raww a1 9= #2ar 21)

Summary (T0):

« Internal commands (AT =) are built into the
COMMAND.COM and do not require external files. They are
readily available when the system boots up and perform basic tasks
like file manipulation, directory listing, and system cleanup.

e External commands (El'lg'& ML) are separate executable files
stored on the disk. They are loaded into memory when needed and
perform more complex tasks such as disk formatting, file copying,
and system diagnostics.
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File Structure of DOS (DOS FT ®Ta HTIAT) T3 T T TFIT T FTH FIAT & AT TAH BIEA % ST sATHT F

TAT FT Tohel <l 8)
The file structure of DOS refers to the way files are organized and stored
on a storage medium (such as a hard disk or floppy disk) in the MS-DOS 3. Root Directory (< fA2farm):
operating system. DOS follows a hierarchical file system, where files are o The root directory is the main directory of a disk. It
stored in directories (folders) and can be arranged in a specific way to allow contains the primary files and directories of the system.

easy access and management. o All file operations (creating, deleting, or accessing files)

. begin from the root directory.
1. Disk Structure (%% =)

(&< FAdfreT oew it qeg fAEfornT gt 31 zaw ey &t yqa
In DOS, disks are divided into several regions: HTE ST TAGTOrTd et €1 Y HTeet §aTed (BTl il a7TT,
TETHT AT TFH FAT) e i 7 % gid 21)
1. Boot Sector (I HFEX):

The boot sector is the first sector on a disk and contains the 4. Data Area (32T &1):
Master Boot Record (MBR) and information on how the
operating system should be loaded.

o This sector is crucial during the booting process.

o The data area is where the actual data files are stored on the
disk. This is where all the user-created files, such as text
files, programs, and images, are saved.

(T HFE Z TEeT qFT & AN UF TS 77 FTT 2 AT T AT (ReT & g T ST & et R o Area T e wree S
kS Lti“'é (N{BngﬁTW ST E":ri@-rw%sﬁ%ﬁaﬁ”,ti BT 2| TGl ag TATH § STgl THT STANTHAT ZIT 4TS T2 FIed, o
FAT g T AT e &1 5 e ot s ag Eee e
TThaT % 3T Hged Ul giaT 5l)

S TS, THITH ST ST, Fgsit STt g)

. 2. File Structure in DOS (DOS # ®TS §<=T
2. File Allocation Table (FAT) (%T=<T 3T ﬂ'lﬁﬁv‘l’): ( )

o The File Allocation Table (FAT) is a table that helps the

) In DOS, files are organized in a hierarchical structure, where directories
operating system keep track of where files are stored on the

(folders) are used to store and organize files. The overall structure consists

disk. . o . of the following components:
o It acts as a map for the disk, pointing to the location of each
file's data blocks. 1. File Name (TS ATH):
. & & v R o DOS uses a 8.3 filename convention, where the file name
(TS ST : (FAP 5l ) -5: il % ST i ) consists of 8 characters and the file extension consists of 3
T TG & @ § HEE FdAl g [ HIeel (96F I¥ Fgl 9Uid gl T8 characters.
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o Example: myFILE. TXT (Where MYFILE is the file name,
and TXT is the extension).

(DOS 8.3 WIE AT & FT STANT FAT &, ST B ATH 8 FUIt
T ZIAT g 3T WIS UFHET 3 FUTT T 2T g1 ST
MYFILE.TXT (Jgf MYFILE %1 9TH g 3T TXT UaHe9 2l))

. File Extension (FTEe THFGCL):

o The file extension helps identify the type of file. Common
extensions include . TXT, .coM, .EXE, .BAT, .SYS, and others.

o Example: A .txr file is a text file, and a .EXE file is an
executable file.

(FTSH TFHEIT A TZATAT | HIR FLAT & 1o BISo v 1T 6T
2| FTHTT T | . TXT, .COM, .EXE, .BAT, .SYS ST 9ITTHA &I
IETELUT: U . TXT WSS U SO WIS 2l & ¥ U . EXE B
U FoITa T HEd gl 21)

. Directories (R3farTa):

Directories are used to organize files and keep them separate
based on category or function.

A directory can contain files as well as other subdirectories.
DOS uses a tree-like structure where a root directory
contains files and subdirectories.

(FRETRTT wTEel il SATEAT F & o7 STTRT 6T STl 5 AT
Zee AUt AT FT F ATETT T AT TG SATAT g U (it § wreef
Y v SUTASTAFRTE AT BT Tt 21 DOS U &7 ST HHAT T
SUTRT AT g, o &< RIfrer wreet siv sufasformrsi
ATHHE FAT 21)

4. File Path (T 9):
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o A file path is the location of a file or directory in the file
system. It specifies the exact directory structure where the
file is located.

o DOS uses backslashes (\) to separate directories in a file
path.

o Example: c:\Program Files\MyApp\myfile.txt is the
path to myfile.txt in the MyApp directory under Program
Files on the C: drive.

(TS T T HISA AT MR T B Ot § €479 gram gl T8
TS  (o4d g AT fASfrshT S2=mT &7 [Afde F2ar 31 DOS 79
T AR i stert e F forg Ssredter (\) T ITAT F2aT 2|
JQGLUT: C: \Program Files\MyApp\myfile.txt C:SI3d UX
Program Files % 3@d MyApp it § myfile.txt BTEe FT T2T

2l)

5. File Attributes (TS IO1):

o Files in DOS can have different attributes that define how
they are handled by the operating system. Common attributes
include:

» Read-only (Fad-Ug 1Y)
»  Hidden (faT gam)
= System (FRreew)
»  Archive (T&H13q)
o These attributes are used to control access to files and

determine whether they can be modified, hidden, or used by
the system.

(DOS ¥ wTEal & AT 07 BT vl @ ST Tg TATIOT 3 & 1
AT Forees g7 Sve " H¥TAT SITT g1 |TH U0 § TiHe
ER

o HAA-UET AT (Read-only)
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o fer gamw (Hidden)

o fA&eT (System)

o dHi=d (Archive) T IO FT ITART TISAT q6 Tgo Hl
e e i 78 earha # & o FFar Smar g &
FAT 3vg, AGAT ST TFHAT &, GATAT ST FHT g, AT [#reeq Z
YA AT ST &ohaT 21)

3. File System (TS TUITAT)

DOS uses a File Allocation Table (FAT) file system to manage how files
are stored on a disk. The FAT file system is essential for keeping track of
where files are located and organizing them efficiently.

o FATI12, FAT16, and FAT32 are different versions of the FAT file
system that DOS uses. The number indicates the number of bits used
to represent each file's cluster (storage unit).

e For example, FAT12 is used for smaller drives, while FAT16 and
FAT32 are used for larger storage devices.

( DOS T WIEH Arded arfersT (FAT) HTEe TOITAT T START FdT &, ST
Tg TATEd FLAT & o Freet o6 0 8 SUgia f Sl 5| FAT WIEa
TurTett g AT e & gt gt § T wreet et fRua € siv s
FAATIAS AT AT a7 1T 2

o FATI12, FATI16, 3T FAT32 FAT %S YUITAT o [T Heh0r 3,
ST DOS §TT YA 360 ST €1 H&aT 7g 29T g o s Wrset &
FACSL (TR ThT2) HT TatAterea Fe o forw fohae faea &t
YT 3T T 2

o TGO & 1T, FAT12 B IT2d & o0 ST Foh T ST1aT &, Siaf
FAT16 3% FAT32 2 S0 ITFHIUI o o7 ITANT FohU ST 81)

Summary (TX90);
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The file structure of DOS is based on a hierarchical system that organizes
files into directories and subdirectories. The primary components include
the boot sector, File Allocation Table (FAT), root directory, and data
area. Files are stored with a filename and extension, and the file path
specifies their location. DOS uses the FAT file system to track file locations
and manage storage. This structure allows users to efficiently manage and
access files on disk.

Windows Operating System: History, Versions, Basics,
Windows Explorer, and Accessories

1. History of Windows Operating System (f<isr strafes fRreen

& 3fdem™)

The Windows operating system is a graphical user interface (GUI)-based
operating system developed by Microsoft. It has evolved significantly since
its inception in the 1980s and has become one of the most widely used
operating systems in the world.
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Key Milestones in Windows History:

1. Windows 1.0 (1985):

o Released in November 1985, Windows 1.0 was Microsoft's
first version of Windows. It was designed as a graphical shell
for MS-DOS, providing a basic GUI with tiled windows.

2. Windows 3.0 (1990):

o Released in 1990, Windows 3.0 introduced the concept of
overlapping windows and improved performance and
multitasking capabilities.

3. Windows 95 (1995):

o Windows 95 revolutionized personal computing by
combining MS-DOS and Windows into a unified platform. It
introduced a Start menu, taskbar, and plug-and-play
hardware support.

4. Windows XP (2001):

o Windows XP was one of the most popular versions of
Windows, known for its stability, user-friendly interface, and
wide compatibility with hardware and software.

5. Windows Vista (2007):

o Windows Vista offered enhanced security features, a new
graphical interface, and improved search functionality but
faced criticism for performance issues.

6. Windows 7 (2009):

o Windows 7 improved on Vista with better performance, user
interface improvements, and better compatibility with
hardware and software.

7. Windows 8 (2012):

o Windows 8 introduced a new Metro-style interface,
optimized for touch screens, and removed the traditional
Start menu. It was designed for both PCs and tablets.

8. Windows 10 (2015):

o Windows 10 marked a return of the Start menu, improved
performance, and introduced features like Cortana (a virtual
assistant), Microsoft Edge browser, and better compatibility
with both traditional PCs and tablets.
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9. Windows 11 (2021):
o Windows 11 featured a redesigned user interface, a centered
Start menu, improved multitasking features, and better
support for modern hardware. It also focused on enhancing
the user experience for gaming, productivity, and content
creation.

2. Versions of Windows (FSTST & T&h<m)

Over the years, Windows has released multiple versions, each with
improvements and new features. Some of the most notable versions include:

1. Windows 1.x to 3.x: Early versions focused on providing a
graphical interface for MS-DOS.

2. Windows 95/98/ME: These versions combined DOS with a
graphical interface and introduced plug-and-play hardware support.

3. Windows NT family (NT, 2000, XP, 2003): Focused on business,
server environments, and better stability.

4. Windows Vista and Windows 7: Focused on improved security,
user interface, and system performance.

5. Windows 8/8.1: Introduced a touch-optimized interface.

6. Windows 10: A return to traditional desktop computing, with
regular updates and new features introduced.

7. Windows 11: Latest version with a new interface, performance
improvements, and support for modern hardware.

3. Basics of Windows Operating System (TSt sttuxfesT e
T T aTeh)
Windows is an operating system that allows users to interact with the

computer hardware and software through a graphical user interface
(GUI). Key components include:

1. Desktop (STFi):
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o The desktop is the main screen that appears when you log
into Windows. It provides access to files, folders, and
applications.

2. Start Menu (¥TE A7):

o The Start menu is a key feature of Windows, providing
access to applications, settings, and files. It can be accessed
by clicking the Start button located on the taskbar.

3. Taskbar (ETERTY):
o The taskbar is located at the bottom of the screen and shows
currently running applications, along with the Start menu,
system tray, and clock.

4. Windows Explorer (RIS Ta=IR):

o Windows Explorer (now called File Explorer) is a file
management tool that allows users to browse, manage, and
organize files and folders on their computer.

5. Control Panel (F21e 3):

o The Control Panel is where users can configure system

settings, manage hardware, and install or remove software.
6. Windows Update (BT 79=22):

o Windows Update is a service that keeps your Windows
operating system up-to-date with the latest security patches,
feature updates, and bug fixes.

7. System Tray (e 2):

o The system tray is located on the right side of the taskbar
and shows icons for system notifications, network status,
volume control, and running background apps.

4. Windows Explorer (RS TF=)

Windows Explorer (now called File Explorer in modern versions of
Windows) is a file management application that allows users to:

o Browse files and directories. You can open, move, copy, delete,
and organize files and folders.
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o Search for files. Windows Explorer has a built-in search feature that
allows you to quickly find files on your computer.

o View file properties. You can see details like size, type, date
modified, and other attributes of a file or folder.

o Create new files and folders. You can create and organize your
data in a structured way.

Features of Windows Explorer:

o Navigation Pane: Provides easy access to libraries, drives, and
other locations.

e Address Bar: Shows the current location in the file system.

o File Preview Pane: Allows you to preview file contents (especially
useful for images, videos, and text files).

5. Windows Accessories (2Tl TgMa® STHI)

Windows Accessories are a collection of basic tools and utilities that come
pre-installed with the Windows operating system. These tools are intended
to help users perform basic tasks like creating documents, browsing the
internet, and managing files. Some of the most common Windows
Accessories include:

1. Notepad (TE9=);
o A basic text editor used to create and edit simple text files.
2. Paint (¥2):
o A basic image editing application used to create and edit
graphics, shapes, and drawings.
3. Calculator (FAFAEY):
o A simple calculator for performing arithmetic operations.
4. WordPad (F2):
o A basic word processing application for creating and editing
text documents with basic formatting options.

5. Snipping Tool (T Z=7):
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o A screen capture tool that allows users to take screenshots of
specific areas of the screen.
6. Windows Media Player (R<sr #ifar =a):
o A media player used to play audio and video files.
7. Task Manager (ST&F &95T9):
o A utility for managing running processes, applications, and
system performance.
8. Disk Cleanup (FR=F F=iiwsr):
o A tool for cleaning up unnecessary files on the computer to
free up disk space.
9. Command Prompt (FHIE TI+=):
o A command-line interface for running text-based commands.
10. Microsoft Edge (ATSHIETE TS):
o The default web browser for Windows, providing internet
browsing capabilities.

Control Panel in Windows (G # #gier 41e7)

The Control Panel in Windows is a system management tool that allows
users to configure and manage various aspects of the operating system. It
provides access to settings and options that control the functionality and
appearance of the system. The Control Panel is a central location where
users can modify system settings, manage hardware and software, and
troubleshoot problems.

Key Functions and Features of Control Panel (FgI 99 %
@ F 3 AQwar)
1. System and Security (Freew 3ii¥ gTa):
o Windows Firewall: Controls the firewall settings to protect

the computer from unauthorized access.
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o Backup and Restore: Allows users to back up their data and
restore it in case of system failure.

o System: Provides information about the computer's
hardware, operating system, and performance. Users can also
access the Device Manager and System Properties here.

o Windows Update: Manages updates to keep the operating
system up-to-date with the latest patches and security fixes.

Network and Internet (€& X ZaLA2):

o Network and Sharing Center: Manages network
connections, allows users to set up home networks, and
configure network settings.

o Internet Options: Configures internet settings, such as the
default browser, security settings, and connection settings.

Hardware and Sound (293 3T &a1H):

o Devices and Printers: Allows users to manage connected
devices, such as printers, scanners, and external storage
devices.

o Sound: Adjusts sound settings, such as volume, output
devices, and system sounds.

o Power Options: Manages power settings for energy
efficiency and battery life, particularly on laptops.

Programs (FTI%H):

o Uninstall a Program: Allows users to remove or change
installed programs.

o Default Programs: Allows users to set default programs for
opening files (e.g., browser, media player, email client).

o Windows Features: Manages additional Windows features,
such as Internet Explorer, Windows Media Player, etc.

User Accounts (STTITHAT @T):

o Manage User Accounts: Allows users to create, modify, or
delete user accounts and set up permissions.

o Change Account Type: Allows users to change account
types (e.g., Standard or Administrator).

o Credential Manager: Manages saved passwords and
credentials for websites and network resources.
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6. Appearance and Personalization (R@Tae i< sxfRmTas):

o Display: Adjusts the screen resolution, orientation, and
display settings.

o Themes: Allows users to change the appearance of the
Windows interface, including desktop background, colors,
and screen saver.

o Taskbar and Navigation: Customizes the taskbar and the
Start menu, including pinning programs, setting up shortcuts,
and managing notifications.

7. Clock and Region (ST 3fi¥ &7):

o Date and Time: Allows users to set the date, time, and time
zone.

o Region and Language: Manages language settings, regional
settings, and formats for numbers, currency, and time.

8. Ease of Access (&SN FT START):

Ease of Access Center: Provides accessibility options for
users with disabilities, such as narrator, magnifier, and high
contrast settings.

o Speech Recognition: Allows users to control the computer
using voice commands.

9. Security and Maintenance ([T&TT E 1KY E-GT1q):

o Security and Maintenance: Provides access to security

settings, maintenance tools, and troubleshooting options.

How to Access the Control Panel (FgIe G T qg“%)

1. Using the Start Menu (¥eTE H FT ITINT HTAT):
o In Windows 7 and earlier versions, you can access the
Control Panel by clicking on the Start button and selecting
Control Panel from the menu.
o In Windows 10 and 11, you can search for Control Panel in
the Start Menu search bar and click on the result.

2. Using the Run Dialog (7 STAANT T ST HTAT):
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o Press Win + R to open the Run dialog box, type control,
and press Enter. This will open the Control Panel.

3. Using the Settings App (ST UT FT ITANT FLAT):
o In Windows 10 and 11, you can access the Settings app
which serves as an updated version of Control Panel. Go to
Start > Settings or press Win + I to open it.

Difference Between Control Panel and Settings (F2Te 39T <
qf&w 9 3iav)

In Windows 8 and later versions, the Control Panel has been gradually
replaced with the Settings app, which provides a more modern and touch-
friendly interface. However, many advanced settings are still available in
the Control Panel, especially in Windows 10 and Windows 11.

o The Settings app is user-friendly and is designed for daily use.
e The Control Panel is more advanced and contains settings for
system administration, security, and legacy features.

Introduction to Linux Operating System (o siiafer ffeew
EARITECE)

Linux is an open-source, Unix-like operating system that is widely used for
its stability, security, and flexibility. It was created by Linus Torvalds in
1991 and has grown to become one of the most popular operating systems
worldwide, particularly in server environments, embedded systems, and
even desktops.

Linux is different from proprietary operating systems like Windows and
macOS because its source code is freely available for anyone to modify and
distribute. It is typically used with other open-source software to create a
complete system known as a Linux distribution (or distro), which can
include software like the GNOME or KDE desktop environments, and
utilities like Apache or MySQL.
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Structure of Linux Operating System (e stra<feT freew fit
HTH)

The Linux operating system is structured in layers, with each layer serving a
specific function. Here’s an overview of the major components:

1. Kernel (F):

o The kernel is the core part of the Linux operating system
that interacts directly with the hardware. It manages
hardware resources like the CPU, memory, devices, and file
systems.

o The kernel is responsible for system-level tasks such as
process scheduling, memory management, device handling,
and security.

2. System Library (Rrees arss{t):

o Libraries are collections of pre-written code that applications
can use to perform common tasks. In Linux, the glibe (GNU
C Library) is the standard system library that provides
essential functionality for programs.

3. System Utilities (Rreew sTnfiamd):

o These are command-line utilities and applications that help
perform tasks like file manipulation, process control,
networking, and system monitoring.

4. User Interface (JF< SeTHA):

o The user interface is where users interact with the system. It
can be either a Graphical User Interface (GUI) or a
Command-Line Interface (CLI). The GUI is typically
provided by desktop environments like GNOME, KDE, or
XFCE.

o The CLI, which is a powerful and flexible way to interact
with the system, is where commands are typed and executed.

5. Applications (Tfeersher=):
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o These are the programs and software that run on Linux,
including web browsers, text editors, office suites, media
players, and more.

Linux Commands (fer=s EXIEL)!

Linux provides a rich set of command-line tools to interact with the system.
Here are some basic commands you need to know:

1. ed (TS) - Text Editor:
o edis asimple text editor used in Linux for editing text files
through the command line.
o Example: ed filename opens the file in the ed editor.
2. md(@F ﬁi‘ﬁ'&)
o The md command is used to create directories. It is
commonly referred to as mkdir in Linux.
o Example: mkdir di rectory name creates a directory named
directory name.
3. m (ﬁ\"ﬁ' ):
o The rm (remove) command is used to delete files and
directories.
o Example: rm filename deletes the file named filename. To
remove a directory and its contents, use rm -r

directory name.

4. mv (3):
o The mv command is used to move or rename files and
directories.

o Example: mv oldname newname renames a file or directory,
andmv file /path/to/destination moves a file to a
different location.

5. ep (Eﬁ'ﬂ)

o The cp command is used to copy files and directories.
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o Example: cp filel.txt file2.txt copies filel.txt to
file2.txt. To copy a directory, use cp -r
directory name destination.

6. 1s (TSQA):

o The 1s command lists the contents of a directory.

o Example: 1s displays files and folders in the current
directory, and 1s -1 provides a detailed list with file
permissions, ownership, size, and modification date.

7. cat (%)

o The cat (concatenate) command is used to display the
content of files, combine multiple files, or create new files.

o Example: cat filename displays the contents of filename.
To combine two files, use cat filel.txt file2.txt >
combined. txt.

Summary (8TX90):

The Linux Operating System is known for its open-source nature,
stability, security, and versatility. It is used in various environments, from
personal desktops to large server farms. The Linux kernel manages
hardware resources, and the system libraries and utilities provide essential
functionality to applications. The Linux command line offers a powerful
way to interact with the system, and commands like ed, md, rm, mv, cp, 1s,
and cat form the basic toolkit for managing files, directories, and processes
in Linux.
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