ve @
YY1

(R T ]

co2000

cs 000000

s 000000

+2 00000000
ceo00o0 000000
ce00000000000
c2 0000000000000
L . W N N W W W

1010101010
0101010101 < >
1010101010

0101010101

© ““G‘\?f‘y‘” ®




1010101010
0101010101
1010101010
0101010101

“en
s s e

s s s e

s o0 00®

“ e 00000

c 000008
o0 00000®
o 00 0000e
000000000
ces000000S




Unit-1

| Introduction to Computer

“A Computer is a machine that
turns data mto useful information.”

;)

mWha't is a Computer? |

A computer is an electronic device that
accepts data as input, processes the data
according to given instructions, produces
output and stores the result for future use.
It can perform millions of calculations

in a fraction of a second and can work
with high accuracy.

“” . .
A computer is a fast, accurate and versatile
electronic device used fo process data and
produce meaningful information.”

@ History of Compuwter'sj

Charles Babbage is known as the “Father of Computer”
He designed the Analytical Engine (1837) - a mechanical
mmpu‘ier.

Ada Lovelace wrote the first program for this machine and
is called the “First Programmer”.

Since then, computers have evolved from large, slow and
expensive machines to small, fast and affordable devices.

| [4) Block Diagram of a Computer ]

==

2) Uses of Compufeﬂ

GIOICISRGRCRCNCRONS)

|/ :

(

Business — accounting, inventory, online banking.

Government — record keeping, e-governance.

Entertainment ~ games, music, movies.

Industry — automation, design, manufacturing.

Everywhere - computers are used in almost
every fleldicF |1‘Fe

e

( “Today, compui'ers have become an

integral part of our personal, professional ‘)

. and social life.” =
\

Al

e Sa B L~ O

Science and Research - data analysis, simulations.
Communication — email, video calling, social media.

Healthcare - medical records, diagnosis, equipment.

Home - online shopping, bill payment, daily tasks.

Education - e-learning, online classes, research. |

(cpPu (Central Processing Unii)—‘

Control Unit (CU)
53

Arithmetic Logic Unit | | | 5i5h| Output
(ALU) Data Unit
3
Memory Unit

Storage Unit

Stores data,
instructions and results
for future use.

/-_Input Unit - Accepts data and instructions from the user.
CPU - Processes the data using CU and ALU.

Control Unit (CU) - Controls and coordinates all activities.
Arithmetic Logic Unit (ALU) - Performs arithmetic and logical operations.
Memory Unit — Temporarily stores data and instructions.
Output Unit - Displays the processed information.

Storage Unit - Stores data permanently for future use.

® © & o @® 0o

Early humans used simple tools like abacus for calculations.

In 1940s, the first electronic computer ENIAC was developed.

CICIOMGICICIOISIC

Py
ul

) Characteristics of Compufers]

High Speed - Performs millions of operations per second.

Accuracy - Gives correct results with high precision.
Diligence — Does not get tired or bored.

Storage Capacity - Can store huge amount of data.
Versatility - Can perform different types of tasks.
Automation — Works automatically once instructions
are given‘

Reliability — Produces consistent and reliable results.
Programmable ~ Can be programmed for different tasks.
No IQ/Emotions — Works only as per instructions, no feelings.

[6) Generations of Computers ]

Generation | Time Period Main Features Examples
» Used vacuum tubes
First 1940 - 1956 | . | arge size, high power ENIAC
Generation consumption UNIVAC
* Machine language
Second | 1956 - 1963 | * Used fransistors | 1gpm 1401
G g + Smiller, faster, more reliable IBM 1620
& « Assembly language
Third 1964 - 1971 | Used Integrated Circuits (1Cs) 1BM 360
. « Smaller, more powerful PDP-8
Generation + Operating systems introduced
* Used microprocessors Intel 4004
Fcurih. LSRN Very small, fast, low cost | Apple II
Generation « Personal computers IBM PC
« Uses ULSI, Al and parallel | Modern PCs
Fifth 1980 - Present|  processing Laptops
Generation « Focus on intelligent systems | Al-based systems
+ Matural language processing
—T—TT T — = =

[ “From vacuum tubes to artificial intelligence, LN

(. computers have come a long way and continue J‘.
L to shape the future.” -

. S W T S e e SR Sl g



[Unit-T]

Introduction to Computer

{ 1) Education |

® Computers are wldel\! used in schools, colleges

and universities for teac

| @ They help in online classes, e-learning, digital

libraries and research.

© Students can access study material, attend

hing and 1eurninﬂ.

virtual lectures and take online exams.

[Examples : - 3”"‘:{[ C{'[:s:?;:n;:e'e::us;i (i;?s'e::ﬁmm‘ {E-xt;ni:o‘ies +): Patient record management, diagnostic systems, | ma Online shopping, bill payment, typing, photo storage,
igital libraries, proj - ! | Steboal bl s B |

" (2))(Business and Commerce

| @ Cnmpu‘:ers are used for accounting, biﬂing,
‘ inventory management and financial transactions.
@ They help in maintaining records and generating

reports.

@ Online banking, e-commerce and digital payments

M N

{ . "
{_ easier and more accurate,

~ - g(r' :Ec;r;pu’ce-rs;;r‘e used everywhere i
— Uses O'F ComPU'l'ers - { because they make our work faster,
-~ = ~ s

@ Healthcare [(9))(Home and Personal Use |

© Computers are used in hospitals and medical fields
to maintain patient records, schedule appointments
and manage hospital administration.

© They are used in medical imaging (X-ray, MRL, CT Scan),
dingnnsis and treatment PEanning,

© They also help in telemedicine an

budgeting and storing photos.

online consultations learning from home.

learning new skills.

telemedicine, surgery assistance (robotic surgery). bl

(Government and Public Services ‘ 7@{&"@"3_ “and Finance |

/./ © Computers are used for maintaining records, planning,
.-% | monitoring and delivering public services.

| and customer records.

° They help in e-governance, online applications,

ID systems and digital land records. banking

@ They ensure fast, secure and accurate fi

g N S S S S

e |

@ Computers are used at home for_online shopping,

\
bill payments, managing personal data and entertainment. 6 [

@ They help in daily tasks like writing documents,
4 : ’ “hitl ‘

© They are also used for skill development and enline

o Computers are used for managing accounts, transactions

© They enable online banking, ATM services and mobile ﬁ
9
nancial

boiie bacaria Possibie due to computers. °® C?ti:?ns c{u; access many services online without operations.
| ; \ ; ) visiting offices. A— ‘ ; ; :
By N e ||| W e i ey, YD o, iR
1 D ot 15 - . | L passport services, land records, tax filing. P 3 9 d

(@iScience and Re

and experiments.

and space research.

results accurately.

and instant messaging.

within seconds.

‘. Email, Whats

social media

senrcl'_lj

@ Computers are used for data analysis, simulations . g::P;*:aﬁmfjiaused for games, music, movies D, o O ) "L

© Scientists use computers to solve complex problems L S o Ll el bt i qe © They are used in navigation systems (GPS)
in fields like physics, chemistry, biology, astronomy | P ' '

© They help in modeling, designing and predicting

medical research, simulations.

© Computers have made communication fast ilnd easy.
© They are used for email, video calling, social media o They help in confrolling e

- ']'.)' ._E!;ter{'ainmenf @M

and railway operations.

online games.

photos and pla

possible because of computers.

© Computers are used in ticket reservation, traffic ;

: ‘Fl‘\ght ﬁ

| e Streaming pla&orms ang digital content are n © They help in managing logistics and supply chains. %

4 . ) = Examples &) IRCTC, airline booking, GPS navigation,
Exnméles: : Weather -Fcrecasiin‘a, space research (ISRO), ExamEles :): YouTube, Netflix, gaming, photo/video edn‘.ms. L—E—J Beoflit contisl,

(8))( Industry and Manufacturing | ] (12))(Defence and Security |

E ® Computers are used for automation, design,

production planning and quality control. ‘ weapon control and data analysis.

assembly lines protecting the country.

systems and cybel’securit |

Manufacturing (CAM) are widely used.

© Computers are used for communication, surveillance,

© They help in maintaining national security and

® People can connect with anyone, anywhere. in the world . © Computer-Aided Desi?n (CAD) and Computer-Aided - | | e Advanced computers are used in missiles, radar

App, Zoom, Google Meet, ﬁaigi CAD: CAM robotica, autoniated production _ : Missile control, satellite monitoring, cybersecurity.

acebook, Instagram).
£

—E C‘Empu’cers

are used in almost every field of liFeF:nd have become an essential part of modern s?m{y?') =

{*Think Digital |
! Think Better ]

J
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Tntroduction to Compu'ter] C H lstory O.F Computers D of human |ntell|genc.e trying to make
Lfe easneyr); N J_MJ

i 1) What is History of Computers? @ELEEEECE"‘?‘#'"QJ @ Major Milestones ] 1 [_) Definition ‘

| ® History of computers refers to the development and’ | @ Since ancient times, humans needed to |

evolution of computing devices from ancient times to do calculations for trade, astronomy, || @ From manual calculation to mechanical devices. : “History of computers
the modern era. engineering and daily life. e From mechanical to electro-mechanical machines. is the chronological

e Tt shows how humans have always tried to make ® As calculations became complex, various ® From vacuum tubes to transistors. - development of devices
calculations faster, easier and more accurate. devices were invented to help in { | ® From transistors to integrated circuits. ;

that can accept data,
process it and give |

meaningful informo.‘cion."J

| ® Computers have evolved from simple mechanical f;’f%:t:;. Iorclﬂlculatmg and storing ® From large mainframes fo personal computers.

devices to highly advanced electronic machines STH i led. Barthie ention: ard | ® From personal computers to mobile, cloud and Al-based |
used in every field {uda)r ‘ systems

development of computers.

[5) Important Stages in the Hlstory of Computers )

A3 To.bulatmg ‘Machine | | 7. Earlylv Electronic I
(1642) _ (613 1837) ! (1890) L | Computers (13405) |

(1. Abacus | [ 2. Napier's Bones | ( 3. Pascaline | [ 4. Leibniz Calculator = [ 5. Analytical | Engme
| (Ancient Times) 1617)

® ENIAC (1946) - first

o Used around 3000 BC = Invented by John Napier @ Tnvented by Blaise Pascal. | o Tnvented by Gctt{ned o Designed by Charles . Developed. b

in China. (Scotland). | | ® First mechanical Wilhelm Leibniz ‘ Babbage (Father of Computer). ~ Herman Hollerith. | ggci:2£1|€;u2%ﬁ;uter ‘
o iFivet knigwrt tool dor o Used for multiplication | | calculator. e Could perform addition, ® A general purpose mechanical e Used punch cards to ; 3 Ui e tibes. |
counting and basic and division. | | ® Could perform addition | |  subtraction, multlphcutmn computer. | store data. S e
ar.thmeatnc o Made calculations faster | and subtraction. and diision. | | ® Used punch cards for input. e Used in the US, Census rﬁ pogrer cnnst.:mptmn
© Helped in simple and easier. || = Used gears and wheels. o Used stepped drum | | @ Could perform any calculation. | i (1890). ] Performed thousands
calculations using beads, ‘mechanism. | @ Never fully completed. i Basis for IBM | of caleulations per second.|

4 =t = — W

i -~ A = P n o = Y Y - N o = ™ A —__'_}

8. First Generation 9. Second Generation  10. Third Generation | 11. Fourth Generation | 12. Fifth Generation = 13. Modern Era _f Key Personalities -
(1940 - 1956) (1956 - 1963) L L (1964 1971) | (1"]71 - 1‘380) (1980 - Present) (2000 - Present) b ¥

» Charles Babbage =
ke - - Father of Computer
:b 52 II!!I :p * -l » E [ \a Ada Lovelace

- First Programmer

. Used croprocessors ® Based on ULSI, A, |
| : ll:Jsed vacuu}r‘n ;:ubes : g:fi::“?:;g“more 2 ufcesd Integrated Circuits I)ml i parallel processing. & g::‘;utcw:gn Plﬁ'm i Vg%bgsm Herman Hollerith
arge size, high power M | and intelligent f o
consump‘uon linsely . Eehahle . » Smaller, more puu»‘[erfu ° ie‘;yczﬂaﬂ fast and . syﬁ:mwerfu and intelligent Computers are smaller, - Pioneer of Data Processing
o Machi ower power consumption. e In{rodur,ed operating B b ratiral lar ook faster and more powerful.
lachine langquage. o Recanilil + @ Personal computers began Juage|
o Examples: ENIAC Co el 2 g | processing and AL | | ® Used in every field - Alan Turin
| pigs: ' o Examples: IBM 1401, * Examples: TBM 360, ® Examples: Intel 4004, | & £oplec: Modern PCs, | | education, healthcare, ~ Fath gf%"ld Computi
UNIVAC. IBM 1620, PDP-8. Apple II, IBM PC. '{E'[;’.E-c.p“smsmurtphones ! J business, entertumment etc. AR AR L
K L i L s 1= > S J J

: : = ——— {, g
“From the Abacus to Artificial Intelligence, the journey of computers shows how human creativity and innovation can change the world.” - [Past—'Presen{-vSmarter Future |
= —— 3




1) High Speed |

| Exumél&‘- Mathematical calculations,

L weather forecasting, data analysis.

o Computers can perform millions of
instructions per second.

© They can process large amounts of
data in a fraction of time compared

%

1[2) ) Accuracy

1|

; | ® Computers give highl cly accurate . @ Computers can work for long hours

|| results if the mput ata and without get‘ting tired. )
‘ instructions are correct. N
|

L] ‘Fhey dO HG{ mal(e mws{nkes on

® Accuracy depends on the quality = Results © Unlike humans, they do not lose

to humans. Speed their o
o For example, a computer can solve i
complex calculations in seconds. e of the

— ¥

Example : Bo.nk'm? transactions,

'3) Diligence

. ® They can perform repetitive tasks
again and again with the same speed
wn. Correct and accuracy.

input and the program.  Every Time interest or concentration.
xaméle Repetitive data entry,
scienti

ic caleulations. continuous monitoring sysi:ems

@ Versa’cili’ci |

® Computers can perform a wide variety

of tasks.

© They can be used in education,
business, healthcare, science,
entertainment and many other fields.—

another quickly Many Us

Document editing, gaming,
Prugmmmmg design, research.

__aih

6) Automation | '
e Once a program and instructions ﬁ
are given, the computer works |
automatically.
o It can complete tasks without

human

human
produc

7) Reliability

without failure.
intervention.

tivity. | Relax J

online systems, dato. processing.

f

R |

'9) No IQ / No Emotions J

| @ Computers cannot think on their own. f
| ® They have no intelligence, feelings |

| or emotions.

| @ They work only as per the 7

| instructions given by humans. No SETIlngs
| @ They cannot take decisions unless Instrunc:{ions

Exnméle: Cannot judge right or wrong,

L

programmed.

cannot feel hapaness or sadness.

e

L ey { Summary } ________

The main characteristics of computers are:

® High Speed @ Automation

@ Accuracy @ Reliability

@ Diligence @ Programmable

@ Storage Capacity @ No IQ / No Emotions
© Versatility

o o They are widely trusted for critical |

@ They can switch from one task to rOne Machine | | ® Automation saves time, reduces | Set 1 | {QSES becauseyo{-' their stability Consgten{
ickly. L es I effort and increases | Run | | and dependability. Dependable|

Automated factories, b 'Exuml;tg: Air traffic control systems, 1

I nfing
hospi’mi management systems. ;
N B L e (et . N L B =

. I[‘l) Storage Capacity |

\.— i e S e

(_ indispensable in modern life.” __/J

p S PN

L o - Characteristics of Computers ) { & et “iaric

| @ Computers can store huge amounts
of data and retrieve it whenever

required.
° Thag can store different types of
data like text, numbers, images, Store
videos and programs. More
o Data can be stored for a long time Do More
without loss.

[Example :| Student records, business
L dulu, multtmedm files. ]

~

-

8) ngrammable

o Computers produce consistent ‘ ® Computers can be programmed ‘
and reliable results. for different tasks.
® They can work for long periods | ® By chan mg the software, they

| can pe orm new. Furietions.
® They can be used for simple tasks f ChrmgnzW
‘ . like calculation to complex tasks | Program
like artificial intelligence. } Change |
LPLSSIhIIItIESJ
Exa.mEle: Accounting software,
graphic design, machine learning.

b n 7
2 These characteristics P

make computers an essential
part of our personal, professional
and social life.”

/

S|



Unit -1

Introduction to Computer]

S
‘e :
Each generation of computers

M~
futuf"D ,

Qs a step towards a smarter

- Generations of Computers )-

[ The hlstory of computers can be divided into five generations based on
the major technological developments used in their demgn and canstruc’clon

|
I
|
|
a J

“From vacuum tubes to artificial

intelligence, each generation has
made computers smaller, faster,
more powerful and more useful.”

First Generation
(1940 - 1956)

| ® Used vacuum tubes.
o Very lo.rge in size (room-sized). |
® High power consumption.
® Generated a lot of heat.
® Very expensive.
| ® Slow processing speed.
| ® Used machine language.
@ Used for scientific and
military calculations.

Examples : | ENIAC, UNIVAC,

EDSAC, IBM 701.

[

_ Comparison of Generations

Second Generation
(1956 - 1963)

Transistors

Used transistors instead

of vacuum tubes.

Smaller, faster and more
reliable than first generation.
Less heat and power
consumption.

Used assembly language.
More efficient and affordable.
Used for commercial and
business applications.

IBM 1401,

1BM 1620, CDC 1604.

|

Third Generation
(1964 - 1971)

[Infegruted Circuit (IC
Used Integrated Circuits (ICs).

Smaller, more powerful

and more reliable.

Further reduced size, heat
and power consumption.

Used high-level programming
languages (FORTRAN, COBOL).
Could perform multiple tasks

at the same time (multitasking).

Widely used in universities,
businesses and industries.

Examples: IBM 360,

PDP-8, CDC 6600.

1l
|

J

- 78+ @™ -

Fourth Genero.tlon
(1971 - 1980)

Fifth Generation
(1980 - Present)

S

Microprocessor

\
Used microprocessors (VLSI) ‘
- thousands of transistors en
a single chip. 1
Much smaller, faster and
more powerful. ‘
Low power consumption.
Development of personal
computers (PCs).

Used high-level languages

like C, C++, Pascal.

GUIs (Graphical User Interface)
began to appear.

- Tntel 4004,

e Based on ULSI (Ultra Large
Scale Integration).

(AI) and Machine Learning.

expert systems and robotics.

| ® Extremely small, fast and powerful.
| @ Development of Artlflcml Intelligence

| ® Use of natural language processing,

| ® Cloud computing, parallel processing

and advanced operating systems.

Modern PCs, laptops,
smartphones, Al systems(iT),

| ® Widely used in all fields - education,
healthcare, industry, entertainment, etc.

IBM PC, DEC VAX. i

robotics, supercomputers.

[Advanto.ges of Each Generation ]

( Disadvantages ]

 Feature | First Second. Third Fourth s Fifth
| Time Period 1940-1956 1956-1963  1964-1971 1971- 1980 1980-Present
Main Component Vacuum Tubes Tmnsistm’siA Integrated Circuits Mlcrnpmcessors ULST, A_I ol
| Size Very Large Large Smaller Small ~ Very Small
_ Speed Very Slow Faster Fast ~ Very Fast Extremely Fast
Power Consumption |  Very High High Moderate | Low ’ Very Low
Heat Generation | High Less Less Very Less Minimal
Programming Machine L Assembly Language | High-level High-level (C, C++) | AL, Natural Language
Language Sl y Ll F RN cosoL) | 0 s
Examples ENIAC, UNIVAC | IBM 1401 1BM 360 Intel 4004 Meodern PCs, Al

@ First - introduced electronic computing.

@ Second - more reliable and efficient.

@ Third - smaller, faster and multitasking.

@ Fourth - perscnal computers became possible. |
@ Fifth -

intelligent systems and advanced
capabilities.

N

o~

_( “Generations of computers show how innovation
turns imagination into reality.”

@ First - very large, costly, high heat.

@ Second - still bulky and limited.

€@ Fourth - security and maintenance issues.
@ Fifth - privacy concerns, job displacement

due to AL

/]\

4

| @ Third - complex and expensive IC technology. |



Unit-I|

Q\trodt_iction to Computerﬂ

r‘l). What is a Block Diagram?.] 1‘

® A block diagram is a simple graphical
representation of a system.
@ Tt shows the main components of a
computer and the flow of data between
. them.
' ® Tt helps to understand how different
parts work together.
o Each block represents a specific
functwon

@ Main Componentsj

| A computer system consists of five
| main units:
@ Input Unit
(@ Central Pracessing Unit (CPU)
@ Mamury Unit
@ Output Unit
(5) Storage Unit (Secondary Memary)

=S =L
|

L ) R N

[:Block Diac

ram of a Computer |

_ Block Diagram

Central Processing Unit (CPU) ) i
0 tput U t
Control Unit el
(cu)
Tnput =
Dita ¢ =
Arithmetic Logic Unit { >
| | - 88
e Keyboard t e Monitor (VDU)
o Mous 5 * Print
° Scun:er Res'Sters ] ° S;:cl:grs
» Microphone ) t Projector
etc. efc.. S
Memory Unit Secondnry Storage Unit ,
(Primary. Memory) . Egsi Disk
| RAM ROM ' - o Pen Drive
(Temporary Stnro.ge) (Permanent Storage) 1 CtDI' DVD

'5) Input Unit

L) Central Processing Unit (CPU)J f!) Memory Unit (tha.ry Memory)j

® Accepts data and instructions from
the user.

® (onverts them into machine-readable
form (binary).

® Examples: Keyboard, mouse, scanner,
microphone, barcode reader.

To provide data to the

computer.

=

o[ “A simple diagram
shows a powerful system!”

| @ The brain of the computer.
@ Consists of three main parts: ‘
@ Control Unit (CU) - Controls and |
coordinates all activities.
(2) Arithmetic Logic Unit (ALU) -
arithmetic and logical operations.

@ Registers — Temparary storage inside CPU.
| Function :| To process data and control

Performs

the working of all units.

® Stores data and instructions temporarily.
e Types:
@ RAM (Random Access Memory) -

(2) ROM (Read Only Memory) -

FunctwnJ To store data and instructions I Func'honj

I
]
1
i
1
]
|
|
i
1]
|
1l
|
|
I
|
I
|
|
I
|
I
I
I
|
i
|
!
I
}
I
\
i
!
I
!
I
i
J

——— B i

“A computer works as a system of
different units, all connected together |
to perform input, processing, storage
and output operaticns

)

3) Flow of Data |

' @ Input Unit takes data and converts it

into electronic form.

o Data is sent to CPU for processing.

o CPU processes the data and produces
meaningful information.

¢ The processed data is sent to Output
Unit.

e Data and instructions are stored in
Memory Unit.

e For Permanent storage, data is kept
in Secondary Storage Unit.

| A J

4) Working of a Computerj

@ Input ~ User gives data through

input devices.

O] Processing = CPU processes the dqta
| using ALU and CUL |
@ Storage — Data and instructions are |

stored in memory. |
| ® Output - Results are given through | '

~output devu:es |

8) Secondary Storage Unit ] ]

9) Output Unit

CD/DVD.

Volatile, data lost when power is off. e large stomge capacity.

off.

\
Non-volatile, permanent instructions. ;

durmg prucess:ng

IR0

S
i == CAU the units of a computer work together to convert data into useful information.” :}
L

® Stores data permanently.
® Examples: Hard Disk, SSD, Pen Drwe,‘

e Data remains even when power is °

To store data, programs
and files for future use.

[|® Displays the processed results to

the user.
® Converts machine-readable data
into human-readable form.
Examples: Monitor (VDU), printer,
speakers, projector.

Func’cionﬁ: To show the output or

results.
" Input — Process — Output
!

Storage
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Unit - IT
_Memories |

~( Memories in Computer )

ﬁ) What is Memory'fq

e Memory is a device or part of a computer
that is used to store data, instructions
and information.
It stores data temporarily or permanentﬁy
so that the CPU can use it when require
Memory helps the computer to remember
data and instructions.
It is an essential component of a
computer system.

Programs, documents, images,

videos, operating system files etc.

@) Types of Memory |

Memory is mainly divided into two types:

Secondnry
Memory
_ (Auwiliary Storage)

Primary i
Memo
(Main Memory)

r ol N

Hard Disk |~ SSD 'Feane

e e

t5) RAM (Random Access Memo_ryUd

( 6) ROM (Read Only Memory) |

e RAM is a temporary memory.

It stores data and instructions that are
currently being used.
It is volatile (data is lost
when power is : %
It allows both read and
write operations.

1t is fast and helps the CPU
to agta quickly.

RAM Module

® Temporary storage
e Volatile

o Fast access

® Read and write both

'9) Comparison of Memories |

o Used to store running programs and data

ROM is a permanent memory.

It stores important instructions
such as the baoting program (BIOS).
It is non-volatile (data remains even
when power is off).

It allows only read operations.

It is slower than RAM but more
reliable.

Types of ROM : |
(1) PROM (Programmable ROM)
EPROM (Erasable Programmable ROM)
rog

@ EEPROM (Electrically Erasable Programmable ROM)
J L |

(3) Pﬂmary Memory (Main Memory)}

Primary memory is directly accessed by
the CPU.

while the computer is running.

It is fast, has limited storage capacity
and volatile in nature (except ROM).

o It is also called Main Memory.

Types (1) RAM (Random Access Memory)

@ ROM (Read Only Memory)
(3) Coche Memory

") Cache f"lzzr;n';r'y-ﬁ

o Cache memory is a small but

very fast memory.

It stores frequently used data

and instructions.

o It acts as a bridge between
CPU and RAM. (e

o It is volatile. Lo

It is faster than RAM and helps

in improving the speed of the

computer.

Levels of Cache :

e L1 Cache - inside CPU (fastest, smallest)
® |2 Cache - larger than L1 (slower than L1)

e 13 Cache ~ largest (shared, slower than L2JNl

ﬁO) Importance of Memories |

@ Stores data and instructions for processing.

@ Helps in fast and efficient working of computer.

@ Allows multitasking and smooth performance.

@ Different types of memory are used for different

purposes.

Feature RAM ROM Cache Memory | Hard Disk SSD Pen Drive
Type | Primary Primary Primary Secondary Secondary Secondary
Nature Volatile Non-volatile Volatile Non-volatile | Non-volatile | Non-volatile
Storage Capacity | Medium Low Very Low Very High High Medium
| Speed Fast Slow Very Fast Slow Faster Moderate
Read/Write Read & Write Read Only Read & Write Read & Write | Read & Write | Read & Write
Use Running BIOS and Frequently used | Storing large | High speed | Data transfer
programs | permanent data data ﬁ?&s storage and storage

@ Improves the overall performance and speed
of the computer.

It stores data and instructions temporarily |

“Memory is the storage space in a computer

that holds data, instructions and information
for processing and future use.”

4) Secondary Memory (Storage Devices) |

Secondary memory is used to store data
permanently.

It is not directly accessed by CPU.

It has large storage capacity.

It is non-volatile (data remains even when
power is off)

e [t is also called Auxiliary Storage Memory.

Types J @ Hard Disk
@ SSD (Solid State Drive)
; @ Pen Drive (USB Flash Drwe)

[8) ‘Secondary Stomge Devices |
1) Ha.rd Disk (HDD)

® Large stomge capacity.

@ Slower than SSD.
® Data remains even when power
is off.

® Uses flash memory.

[2) SSD (Solid State Drive) |
o Faster than hard disk.
e More durable and reliable.

-
LSS0 e Large storage capacity.

"3) Pen Drive (USB Flash Drive)

e Portable storage device.
o Uses flash memory.
e Fasy to carry and use.

@ Drive

@ Used to store 03, software, files.

“Memory is the backbone

of a computer system
because it stores data,

instructions and information
for current and future use.”

© Used to transfer files between computers.



Unit - II

Primary Memories -
: [; (Main Mer;mry of a Computer) j

[

[1) What are Primary Memgries':?; 3

Pri]-nary memory7 (Main mémofy) is the memory
that is directly accessed by the CPU.

It stores data and instructions currently being
used.

e RAM is a temporary memory.
e It stores data and instructions that are
currently being used.

Primary memory is mainly of two types:

Primary Memory
(Main Memory)

| [3) Types 7&7#;5’,‘:‘&;{”'2;&),1 [_3) Random Access Memory (RAM) W

o It allows hoth read and write operations.

“Primary memory is the workin
" memory of a computer, where data
and instructions are stored temporarily
(or permanently) for immediate use by the CPU.”

 [#) Read Only Memory (ROM) |

e ROM is a permanent memory.

e It stores important instructions such
as the booting program (BIOS).

o It allows only read operations.

e It is non-volatile (data remains even
when power is off).

e It is slower than RAM but more reliable.

e It is used to store firmware and
system software.

Features of ROM :

e Non-volatile

e Read only

® Permanent storage
@ More reliable

i[?) Types of ROM |

(@) PROM (Programmable ROM)

]

e It is faster than secondary memory. e It is volatile (data is lost when power is off).
e It has limited storage capacity. o It is fast and provides direct access to
e It is essential for the execution of programs. any memory location.
o It is volatile (except ROM). e = e Itis u§ed o store running programs,
e It is also called Internal Memory or RAM ROM operating system and current data.
Main Memory. (Random Access (Read Only ' Features of RAM :
RAM, ROM, Cache Memory Memory) - Memory) - : \ﬁf:l:;td; Write
(also considered as primary memory). . | e Fast access
= ———— = —— & J - - = = ° Tempcrury sturﬂge_
[E_J) Comparison: RAM vs ROM (6 e of RAM | ; i |
Feature RAM ROM : r -
Full Form | Random Acess Mooty | Read Only temory [ a) DRAM (Dynamic RAM) ] b) SRAM (Static RAM)
| Type Temporary memory Permanent memory | @ Stores each bit in a capacitor. ® Stores each bit in a flip-flop
|7\j'ol£tilig ~ Volatile (data lost when Non-volatile (data remains [ o Needs to be refreshed regularly. (circuit). '
[ power is off) when power is off) [ ® Slower than SRAM. @ Does not need reqular refreshing.
| Read/Write Read and Write Read only e Used in main memory of e Faster and more expensive
' Speed Faster ~ Slower L compudters. MU

o S = i | S W o~ Used in cach .
| Storage Capacity | Relatively higher Relatively lower Used in PCs, laptops, i

e (Can be programmed only once.

'b) EPROM (Erasable Programmable ROM)
e Con be erased using LV light.
@ Can be reprogrammed.

" c) EEPROM (Electrically Erasable PROM) |

| Function Stores current data and | Stores permanent \'nstrm:tions! Githille Ashice: Used in cache memory o Can be erased and reprogrammed
[ instructions (eg,BIOS) | (LL 12, 15X electrically.
| Example DRAM, SRAM PROM, EPROM, EEPROM | o Used in modern devices.
' 8) Role of Primary Memory 9) Advantages ] [10) Disadvan‘l:agesj N - Key Point }-
® Stores data and instructions for immediate processing. @ Faster access to data. € Limited storage capacity. ® Primnri Memory = RAM + ROM
e Helps CPU to access data quickly. @ Directly accessible by CPU. € RAM is volatile (data lost when (+ Cache Memory) ‘ .
e It is essential for running programs and operating system. @ Essential for program execution. power is off). @ RAM - Temporary, Read/Write, Volatile _
e Acts as a bridge between CPU and secondary storage devices. | @ I@prOues system Pe'_'F‘J'"mf’-"CE- € More expensive than secondary memory. © ROM - Permanent, R‘?ﬂd Only, Non-volatile
® Improves overall performance of the computer. o g'f{efe"t types available € ROM cannot be easily modified. e Used for fast execution of programs
L or different needs. il \
[ “Primary memory is the brain's notebook of a computer - it stores what you are working on right now.” ]




Memories

(1) Introduction to RAM | |

| @ RAM (Random Access Memory) is a type
of primary memory in a computer. |
e It is a temporary memory that stores }
data and instructions currently being used |
by the CPU.

° IE allows random access, meaning any

memory location can be accessed directly
without following a sequence. ‘
It is volatile, i.e., data is lost when power |
is turned off. ‘
® RAM helps the computer to run programs

faster and smoothly. ‘

| .| When you open a document, game |
| Exumpie ") or browser, Fn.f is loaded into AMi
| for SRS A

:5) Working of RAM ‘7

® When a program is executed, it is loaded
from secondary storage (like hard disk/SSD)
into RAM.

® CPU reads the data and instructions from
RAM.

e Data can be written (stored) and read
(retrieved) multiple times.

® Any memory location can be accessed directly

_: (: RAM (Random Access Memory)J:—

“RAM Pives your computer
speed, fexibility and the power

[-A temporary memory that keeps the computer running j

to handle multiple tasks.”

W
|
|
|

(2) Full Form and Meaning |

CPU Accesses L)

7 3) Block Diagram b

[Z) Characteristics of RAM J

® RAM - Random Access Memory

(Processes Data)

e Random Access — means any memory

Volatile memory (data lost when power is off).

Read and write both operations are possible.

Fast access time compared to secondary memory.
Random access (any location can be accessed directly).
Temporary storage for currenﬂy running programs.
Stores data in binary form (Os and 15%.

Capacity is measured in MB, GB or TB.

Essential for multitasking and smooth performance.

|| location can be accessed directly. r*
|| ® Memory - it is used to store data and e
instructions temporarily. RAM .
(Temporary Storage) e
°
| R "
. 4
Input Devices Output Devices
(Provide Data) | | (Show Results)

_ (6) Types of RANTJ

[a) Static RAM (SRAM) | b) Dynamic RAM (DRAM)]!
\ ! i

o Uses ﬂip-ﬂop circuit. | ®

Uses capacitor to store

bits

|
e Faster than DRAM. | 1
| @ More expensive. | @ Slower than SRAM. 1
e Used in cache memory | ® Clleo.per and Tgher \
L1, L2 13). | storage capacity.
oy ) | @ Needs to be refreshed

Does not need to be

refreshed regularly. regularly.

Data. ° Widely used in computers,

(random access).

Y 4 R 9O I Example:J

W ' 7) Advantages of RAM
@ Fast access to data.
@ Supports multitasking. (Windows, Linux, etc.).
@ Improves overall persr'ormance
of the computer.

@ Allows read and write operations.
@ Essential for running applications.
| @ Available in different capacities

(4GB, 8GB, 16GB, etc.).

(8) Disadvantages of RAM |

" [RAM Module

(9) Applications of RAM |

® Running cperating systems

® Running anlicalions (browsers,
| ames, editors, etc.).
° rgﬂultitasking (running multiple
rograms at the same time).
o Used in smartphones, tablets,
laptops and desktop computers.
e Used in cache memory (SRAM).

3

Cache memoryf laptops and mobile devices. |

® When power is turned off, the stored data A in CPU |
is lost. Frocging " [Example :] DDR3, DDR4,
T8 =
[‘1I)£omp3riwq: RAM vs ROM (Quick View) | 12) Key Points to Remember } 1
e 11 s |
| Feature RAM ROM | | ® RAM is a primary memory. :
Full Form Random Access Memory | Read Only Memory e It is volatile. |
Type | Volatile Non-volatile ] ® It stores data temporarily. |
Read/Write | Read and Write Read Only | @ It allows random access.
e T T 18 It is faster than secondary memory.
P | ® Types: SRAM and DRAM.
Use Temporary storage | Permanent storage | | ¢ Capacity is measured in MB, GB, TB.
| Example | DRAM, SRAM PROM, EPROM e Heﬁzs in multitasking and smooth performance. |
28 £

© Volatile (data lost when power is off).
€@ More expensive than secondary storage. | |
© Limited sterage capacity.

) Requires constant power supply. |

.l

“More RAM
means a smoother,
faster and better

computing experience.”

'(10) RAM Module (Physical View) |
| |

PCB (Printed

Memory Chi
A Circuit Board),

L (connect to motherboard)
Real Life Example )}

When you open many tabs
in a browser, all of ‘them
run in RAM, More RAM
allows you to open more
tabs wighwt slowing down
your computer.
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P — - |
| ® ROM (Read Only Memory) is a type of
primary memory. |
It stores data and instructions permanently. |
Tt is non-volatile, i.e., the data remains
even when the power is turned off.

ROM mainly stores important instructions
such as the BIOS (Basic Input Output
System).

It is called “Read Only" because the data
stored in it cannot be easily modified. |
ROM is essential for the booting process
of a computer. 1

=+ J

L

;‘: BIOS, firmware, system

— startup programs.

5) Working of ROM

® When the computer is switched on, the CPU
sends an address to ROM through the address
us.

ROM responds by sending the stored data or
instructions through the data bus.

e The contraol unit manages the read operation
(using the read si nnl‘)].

The data in ROM is hardcoded and cannot be
easily changed.

It is mainly used to store the BIOS, which

L]

system.

“@ T ROM does not require power to retain
= ~ data. It enly needs power when data
is being r'eutf.

v

-~

“Without ROM,

EE)__Tprg of ROM |
[

L

—
initializes the hardware and starts the operating c) EPROM (Erasable Programmable ROM) ‘, #)

(0 Rey i o R

;;[ ROM (Read Only Memory) ji‘

“ROM keeps the essential

instructions alive, even when

the power is off."

[A permanent memory that stores important instructions ]
| [3) Characteristics of ROM |

2) Block Diagram of ROM

ROM :
(Read Only
Memory) (Output)

Control Unit
(Read Signal)

N ]

() PROM (Programmtie ROM)
|| e Can be programmed once

by the user using a special |

device. \

e Cannot be erased. ‘

|

|

0 ek FOn
e Programmed during
manufacturing.

e Cannot be modified.

@ Used in mass-produced
devices.

Example B

o Used for small scale
production or development.

L

Calculators, u.ppi[unces.
embedded systems. |

Jl

Exur;-n; .| Early micro:_antrullers, ‘
") special applications. |

| Programmable ROM)

® Can be erased using ultraviolet (et i ace e répmgmrr;med
(UV) light. | electrically.

® Can be reprogrammed multiple times. | @ Does not require UV light.

® Used in development and testing. | @ More flexible and widely used.

[Exnmple ;| Older computers, embedded i Example :1 BIOS chips, routers,
/ systems. j - smart devices.

a computer would not know
how to start!”

|e ROMisa type of primary memory.
@ [t is non-volatile
| ® Types: Mask ROM, PROM, EPROM, EEPROM. @ Cannot be easily modified.

| @ It stores permanent data and instructions.

o [t stores permanent data and instructions. ]
® Mainly used to store BIOS and firmware.

J

EEPROM (Electrically Erasable | -

[ 4) Physical Appearance
Non-volatile (data remains even when power
is off).
Stores permanent data and instructions.
Read only operation (generally cannot be
modified).
Slower than RAM but reliable
Used to store firmware and system programs.
More reliable and less affected by viruses. |
Limited storage capacity compared to hard disk | |
or 55D:
Data is written during manufacturing or by
special devices.

[@ﬁ éhip (SErﬁz:e I:‘luunt_)]

'['8) Disadvantages of ROM | |
277 SAeYangges) J
€ Data cannot be easily modified. ‘

Y

|| @ Limited storage capacity.

€ Slower than RAM.

€ Requires special devices for writing |
q pa 9

I (in case of PROM, EPROM).

j Not suitable for data that changes

il

frequently.

J € More expensive than RAM (per bit).‘
L J

(7) Advartages of ROM)

@ Data remains even when
(non-volatile).
@ Reliable and secure. ‘
@ Stores essential system instructions.
@ Not affected by viruses easily.
@ Required for booting the computer.
| @ Low power consumption.
@ Useful in embedded systems and
electronic devices.

power is off |

(10) Applications of ROM | |

9) Comparison: RAM vs ROM

[ Feature [ RAM ROM ] @ Stores BIOS (Basic Input Output
| Full Form | Random Access Memary | Read Only Memory | System)
|Nature | Volatile | Non-volatile | 24,
[Read/Write |Read and Write _[Read Only | | ® Esed in ?'“Zﬁdfjed (EYS::'“S-
Data Retention | ost when powe i o | Retained even when | | @ ' AR 1 FRAGES rimers il
sl | power is off | mobiles, etc,).
| Speed | Faster Sower | | ® Storing boot instructions. ‘
| Storage Capacity | Higher Lower | | ® Used in caleulators, gaming consoles |
| Modifiability | Can be modified | Camnot be easily modified | and electronic appliances.
| [Use Temporary storage | Permanent inslrudion_sj
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T‘l) Introduction

| ® Cache memory is a small, high-speed

. memory that stores ﬂ'equentsfy used data
and instructions.

It is located between the CPU and the ‘
main memory (RAM).

It helps to reduce the time taken to
access data from the main memory.

It improves the overall performance

of the computer.

Cache memory is built using Static RAM
(SRAM), whicin is faster and more
expensive than the Dynamic RAM (DRAM)

used in main memory.

I 7 When you open a frequentl:
| Exo.mple | used pgogr:lrf its dﬂ.‘f:ll is s¥ored

in cache memory for faster access.

|- —
5) Levels of Cache Memory
Cache memory is organized in multiple levels
to improve performance :
@ L1 Cache — Smallest and fastest.
Located inside the CPU.
@ L2 Cache - Larger than L, slightly slower.
Located inside or close to the CPU.

@ L3 Cache - Even larger, slower than 2.
Shared among multiple CPU cores.

As we move from L1 = L3, the size increases
. but the speed decreases.

10) Cache Memory vs Main Memory (RAM)

-( Cache Memory |- |

[- A small, fast memory that makes the computer fasterj 5

('/F_V:"Qaghe memofy l:;ridge_s the

o e T

/

speed gap between the CPU
and main memory.” ;ﬂ

R N e

2) Block Diagram \

® When the CPU requests data, it first | | @
Fast Access Slower Access checks the cache memory. ./
s e e If the data is found in the cache .
(cache hit), it is quickly provided to L
) cPU Cache Mai Merwry| | ite CPU T ek
Proces RAM e If the data is not found (cache miss), | ®
( sr) Memory AR it is fetched from the main memory °
i ¥ = and a copy is stored in the cache
Cache memory stores for future use. | ®
frequently used data ® Thus, cache memory reduces the L
and instructions. average time to access data.

Fg) Cache Hit and Cach_e_!"lis; J 4 ﬁ"f} Types of Cache ]

_ Cachehit [ CacheMss ] () Incucin Cache
® The requested data is found || ® The requested data is not | Stores frequently used instructions.

in the cache memory. found in the cache memory.

[| ® Data is fetched from main

| ® Data is quickly provided to ® Data Cache
| the CPU. mermory (RAM). | Stores. frequently used data.
| ® Access time is very low. o A co]fy is then stored in cache | y

@ Improves performance. for future use | Unified Cache

Stores both instructions and data
(used in some modern processors). |

® Taokes more time than cache hit. '

ample ;J Accessing a new program

Example : | Accessing a frequently
W Wik - or rarely used data.

Ex

1) Memory Hiearchy

.

[ Feature Cache Memory | Main Memory (RAM) | Faster Smaller
Speed | Very fast | Slower | ~  (High Cost) in Size
%Z_Et | ;ivaL t_ur_gg - “Small in size
05! ore expensive €55 expensive .
“Technology SRAM pe' | DRAM i | .b“t @ big boost .
|Pupose | Stores frequently used dita) | Stores all 'data and programs | in performance - L3 Cache %
Location Between CPU and RAM External to CPU | that's Cache Memory!" Slower Larger
B | (inside or near CPLI) l _ | (Low Cost) Main Memory (RAM) \ in Size .
Access Time Very low | Higher L - ™
_ Volatility Volatile | Volatite I \ / Secandar) riga (DD \ ke

L =

{5

| FE)_@(E;% C-r;.;ﬂefl;moiry J ﬁj Characteristics

— )

Very high speed compared to main memory.
Smaller in size than main memory.

Built using SRAM (Static RAM)

Stores frequently used data and instructions.
Reduces memory access time.

Works automatically (managed by hardware).
Transparent to the user (user is not aware
of its wgrk[ng)‘

Expensive compared to main memary.

Helps in improving system performance
and CPU efficiency.

& - L. S
i A ]
| 8) Advantages |
@ Foster data access.
@ Reduces CPU waiting time.
€ Improves overall system performance.
@ Stores frequently used data and
instructions.
@ Bridges the speed gap between CPU
| and main memory.
9) Disadvantages ]
€ Smaller storage capacity.
@ More expensive (uses SRAM).
Complex hardware design.
Cannot store all data (only frequently
used data).

Data. in cache is lost when power is off
(since it is volatile).

i

(12) Applications |

Used in all modern computers and processors.
Heifs in running operating systems, applications

and games faster.

Essential in multitasking and high-performance
computing. |
Used in mobile devices, embedded systems, servers, etc. |
Important in real-time systems where speed is critical. |
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(1) Tbadcton o o Dk |

| @ & hard, disk (HDD, = Hard. Disk Drive) s

[ non-volatile secondary storage device. Spindle
| ® It uses magnetic storage technology to store (helps in rotating
| data permanently. the platters) ’

| ® It can store a very large amount of data
| compared to primary memory (RAM).

| Data remains even when power is turned off.
| It is widely used in desktop computers,

| laptops, servers and data centers.

| @ It provides high storage capacity at a

| lower cost per GB.

i o It is also known as a magnetic disk.

i Example :

!

L 5)7_ Internal Or'gdl;izﬁtion J\

Used to store operating system,
software, documents, photos, | (moves arm)

videos, etc. J

2) Physical Structure of Hard Disk

I 6) Key Terms

Y f
b

: (_ Secondary Storage Devices : Hard Disk } -

5 [jA hard disk is a non-volatile secondary storage device that stores large amourt of data permanently.?

“Hard disk provides
high storage capacity
for storing d%tn. programs
and operating system
permanently.”

h
(5400, 7200 or 10000 REE’M ‘

4
Read/Write Head
(reads and writes
data)

Ribbon Cable
(connects head
to controller)

" Hard Disk Drive (Internal View) |

o A platter is divided info concentric [_ Term

Meaning

A circulr anH on a .plnt‘ter
where data is stored.

W.

circles called tracks. Track
® Each track is further divided Tnto
Sector small parts called sectors. Sector
(port of a track) o Pt is stored in the form of
magnetic bits (0 end 1). :
Platt o The combination of track number, | Cylinder
( f.r i) surfoce (head) number, ond sector |
ip hnl s nurmber is called an address. Cluster
s e RPM
[ Types of Addressing : | )
e CHS (Cylinder, Head, Sector) Seek Time
Multiple Pl e LBA (Logical Block Addressing) P

==
'L Access Time

A small part of a track; |
minimum storage unit (usually 512
bytes or 4 KB%.

A set of tracks at the same
position on all platters.

A group of sectors (used by
operating system).

platters).

to the required track. |
Time taken for the desired sector
to rotate under the head.

| Read/Write Head

| Actuator Arm

g,

Rotations per minute -(@F_ L

Time baken to move the head |

| onto the platter surface.

Moves the read/write head to the

speed |
00 RPM). |
Reads data from and writes data.

| required track (inward or outward). |

'3) Main Components and their Functions , .~~~
e — T h) Working of Hard Disk |
Component Function W Pecaisl s /|

Platters Circular disks coated with magnetic . E:‘;lher;}‘g’é“ii %tzgohé%m;Peed

—_— — - patesial o sione dio e Data is stored on the surface of ‘

Spindle Rotates the platters at hi the platters using magnetic |

technique.

The read/write head moves to
the required track and sector.
To write data, the head changes |
the magnetic polarity on the surface |
To read data, the head detects

Actuator &zcﬁrr?%:::ﬁg[ﬁvice that moves the magnetic polarity,
Y £ |l e Datais organized in tracks and
Controller Manages the read/write operations sechors,
and communicates with the computer. || ¢ The controller manages the data ‘
| Ribbon Cable Connects read/write head to the | transfer between the hard disk and |
| controller. ) __i the computer. 1
Casing A sealed enclosure to protect the | ’_Note-'] Hard disk uses magnetic |
| disks from dust and damage. ~ U0 storage technology. J

1]

Characteristics of Hard Disk |
Non-volatile (data remains even when

power is off).

Very large storage capacity (GB to TB).
Fas¥er than other secondary storage
devices like CD/DVD and Pen Drive.

Slower than primary memory (RAM).

Low cost per GB.

Uses magnetic storage technology.

High durability and reliability.

Data can be read and written multiple times
Used for permanent storage of cperating
system, software and user data

Advantages

Large storage capacity.

Low cost per G

Non-volatile (data is permanent).

Can read and write data multiple times.
Reliable and durable.

o0 o0 @0

0000002

Widely used in all types of computers.

e

9) Disadvantages
Slower than RAM.
Moving parts can be damaged
(mechanical failure).
More power consumption
than ggD.
Sensitive to physical shock.
Higher seek and latency time.
Generates heat and noise.

- [10) Applications of Hard Disk |

000 © 00

Storing operating system (Windows,
Linux, etc.).

® Storing software, games and applications.
o Storing documents, images, videos, etc.
o Used in desktop computers, laptaps,
servers and data centers.

Used for backup and archival storage.
Commonly used in personal and
professional. computing.
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I) In’croducj:lon _to SSD ] «

e 55D (Sclid State Dnve) is a non-volatile |
| Secondary storage device. |
| ® It uses flash memory chips to store data !
| instead of magnetic disks (as in HDD). |
| ® It stores data electrically, with no moving

parts.

| @ Data remains even when the power is

- C Secondary Storage Devices : SSD ]—

[A Solid State Drive (SSD) is a non-volatile secondary storage device that uses flash memory to store data. ]

: turned off.
| @ It provides very high speed, low power
| consumption, and high reliability.
e Widely used in laptops, desktops, servers PCR
4 and modern devices. (Printed Cirout
| Example : | Used fo store operating system, Board)

'fl.lC(ltanS, games, documents,

(store data)

'2) Internal Structure of SSD

Controller

operations)

SATA Connector

eos, etc
L -
. 5) SSD vs HDD (Comparison) ]
[ Featwre [ s> [ wod 7] °
Storage Ty | (05T N | marn )P
 Speed Very fast Slower [
 Access Tire | Very low (microseconds) | Higher (milliseconds) |
Stnrnge Capacity | Up to several T8 Up to several T8 (Figher) | :
 Cost per GB Higher Lower [ e
Power Consumption | Lower Higher D
| Noise | Silent | Produces noise .
Durability More reliable Less reliable °
(shock resistant) (mechanical Fmiure)
"Heat Generation | Less heat More heat
rLij Spn | Longer Shorter o .
Use Modern systems, high | Large storage, I:ackup

®
performance
= ) L
[ ]
®

b

Non-volatile (da’m remains even when
power i§ off).

Na moving parts

Very fast read and write speed.

Low. access time (microseconds).

Low power consumption.

Silent operation (no noise).

More reliable and shock resistant.
Uses flash memory technolog

Supports advanced features Yke TRIM
wear leveling and error correction.
Higher cost per GB compared to HDD.
Limited number of write cycles

(but managed by the controller).

L&9) Appllcntmqs of SSD
Storing operating system (Windows, Linux, etc.)

Running applications and games.

(manages read/write |

DRAM Cache

(connects to computer)
B Inside o Solid State Drive (SSD)
6) Characteristics of SSD |

[ 3) How ssn Works'? W

|
7)

Data is stored in NAND ﬂush memory
cells (as electrical charges).

® When data is written, the controller

converts it into electrical signals and
stores it in memory cells.

When data is read, the controller
retrieves the data from the memory
cells and sends it to the computer.
Uses advanced techniques like wear
leveling, error correction and garbage |
collection to improve performance
and lifespan.

Since there are no moving parts,
access time is very low and it is

faster than HDD.

Advnntnges of SSD ‘_
Faster boct time and application loading. |
High read/write speed.

@ Low power consumption (better battery

@
@
@
@
©
@
@

Used in laptops, desktops, servers and data centers.

Used in high-performance computing, video editing and gummg

Storing frequently used files and data

Used in mobile devices, embedded systems and enterpr\se '.iys‘terr!s.J “NVMe

life in laptops).
Silent operation (no noise):
More reliable and durable.
Shock and vibration resistant.
Compact and lightweight.

Generates less heat
Improves overall system performarice.
Ideal for modern operating systems
and gaming.

"10) Key Terms |
| - — “Choose SSD
| Term Meaning f d,
. NAND Flash | Type of non-volatile memory used in SSD or Spee;
| Controller | Manages read/write operations. ] T'Bllﬂblilty O.Yld
TRIM Helps maintain perFormunce by o smarter future!”
| deleting unused data. B
| "Wear Leveling | Distributes write operations evenl, g
: to increase hfespu_ri -l 4 Faster S
| A high-speed interface using PCle. Brighter Possibilities

“SSD brings

a better compu’cmg
experience.

speed, reliability and

([ SATA SSD ]

® Lises SATA interface.

@ Slower than NVMe SSD.
@ Common in older systems.
® Speed‘ up to 550 MB/s.

NVMe SSD

J

o Uses PCle (NVMe) interface.

® Much faster than SATA SSD

@ Used in modern laptops and desktops.
° Speed: 3000 MB/s to 7000 MB/s.

e Compact form factor.
& Can usé SATA or NVMe interface.
o Widely used in modern laptops.

U2 ssb

o Uses PCle interface (similar to NVMe).

® Common in enterprlse systems and servers.

. 8) Disadvantages of SSD J

Q ngher cost per GB.
Limited viumber of wrlte/emse cycles

(though sufficient for normal use).

€@ Data recovery is difficult if damaged.
© Storage capacity is generally lower

than HDD (for the same price).

@ Performance may decrease when almost

full (due to less free space).

€ Not as cost-effective for large-scale

storage or long-term archiving.

-~



Ui‘—jif:if ~(_ Secondary Storage Devices : Pen Drives )= Sl [ el

Memories : BLgP in thl:l.lt |
= - [A pen drive (USB Flash Drive) is a portable secondary storage device that uses flash memory to store da'l:a.] = Pen Drive!
TR s 7 — ] p— : T e T
[:1') ~ Introduction to Pen Drives | 2) Physical Appearance . 3) Internal Structure | @) How Pen Drive Works? | 1
| @ A pen drive (also called USB flash drive) | . " P o ST ey 1 1 |
| is a portable, non-volatile secondary USB Connector Body / Casing ° Wtﬁn tthhe o d’rc-wedlst plttgg_gd 4 El: e I
- : : port, the computer detects it as a storage |
storage device. (plug into computer)  (plastic or metal) ; |
- flach to store dah g pu Flash Memory device. |
[ LSEISHO NS0 SLOTSICRNC. ‘ > . o The controller manages the read and write |
electronically. . (Ston(‘::slpsutu) gfgratiuns between the computer and |
| @ It is small in size, lightweight and easy | ash memory chips. |
i tocarry. e Data is stored in flash memory cells i
| ® Data remains stored even when it is — : electronically (no maving pur—Esy). |
disconnected from the computer Voltage Regulator o When files are copied, the data is divided |
(non-volatile). LED Indicator | (SuppllTs retiui.red into small blocks and ;;’Lored in memo cel\.s.:
! @ It is widely used for storing, transferrin (shows read /write L voligfeis | ® Data con be read, written ond erase |
Y 9 9
| and backing up files. activity) EI'ECt”FGHY- _ :
= | {' Block Di e v | ® Since it uses flash memory, it is faster,
LE:ampl.e? Used to store documents, [Pen Drive (USB Flash Drive” iy o e more_durable and consumes less power
‘ ———— photos, videos, software, etc. | L Il i than HDD.
EEE——— f B = = = § e TEETTE . T \ L == — 5 L. — -
I'_5) Types of Pen Drives 1["_6)7 Characteristics of Pen Drive | 7) Advantages of Pen Drive . 8) Disadvantages of Pen Dr'we]
@ i g h e Non-volatile (data remains even when @ Portable and easy to carry. - © Can be lost easily due to small size.
o———Oide.r e L - g:‘fti; lf ;fg)‘u ™ . @ Large storage capacity. © Limited nu_rr_\l_:g_r of write/erase cycles
: ; |l - Sl e, 8 @ Faster data transfer (especially USB 3.0+). | | (though sufficient for normal use).
o Speed: up to 480 Mbps. | ® Small in size but available in large ! ‘ ;
i P i [ +H © Low power consumption. | € More prone to physical damage,
e Suitable for basic use. || capocities (GB to TB). ; Py i t d heat
{| @ Fast read and write speed (especially @ No moving parts (more durable). \ water and heat. \
USB 3.0 / 3.1/ 3.2 Pen Drive | USB 3.0 and above). @ Plug and play (easy to use). © Can be infected -by viruses or malware.
B e g o Plu and)play (no need of additional @ Can be used on multiple devices. (] fQa.tcx itmd be accidentally deleted or
® Speed: up to 5 Ghps (USB 3.0), el - : @ Useful for backup and file transfer. i’ :
e e (R 2y, | e o oy (o romg ). @ Ll kg i e o e i oty oy
® Widely used in modern devices. | o Eur bie and shock re[c'iSt[tmi g‘j}ggé 1?]@88 SEG)B, 64GB, 128GB, 256GB, © May become slow if used for a long time
§ | ® Can be rewritten multiple times ; , etc.). ) S :
Pen Drive gimited write cycles). i @ Cost-effective compared to CDs/DVDs. L i |
@ Has dual connectors (USB + Micro USB | @ Compatible with almost all operatin B i Sy i y ) K : Rememb
or USB Type-C). L systems (Windows, Linux, Mac, etc%. ) ﬁ) Applications of Pen Drive i 1111 ey Points to Remember
( S L : e o f b | Pen i dary storage device:
® S e il e el [é) (':mpnnson Een D‘:we 3 Othfr 5"0"0-95 D_EVI.CES_J' | ® Storing and transferring documents, photos, : I'tenusersw?lct:hanf:;?;yuw R
® Useful for ’cmnsferang data direcﬂy f Feature 1 Pen Drive HDD s ] videos, music, etc. o [t is non-volatile. . .
between mobile and camputer. r-S_‘:g'ﬂge .Tg:_l.mnloggr Flash Memary Magretic Disk | Flash Memory ‘ L] Ba':k“E and data storage. : %ﬂf‘:; gz:Lﬂlel'.ef&mi;?Etdenll%:tf?g‘:‘stéd
. [Mnuing Parts No Yes No 1 ] ]nsl;ul!mg operating systems [bootublel USB),V electronically. g
Encrypted Pen Drive Speed | Foot (USB20/30) [Sower  |VeryFat || ® Used in schools, colleges, offices and industries.| o No moving parts.
® Provides password protection. Storage Capacty | 868 - 1TB 500G - 1078 | 25668 - 4T8 | @ Sharing files between computers. | e Available in different storage capacities.
® Used for secure and confidential data. Portability High low | Medium | @ Used in presentations and project work. | e Common interfaces: USB 2.0, 30, 31, 32,
s = | | Durability High Lower (mechanical) | High ° Currymgopor-tubte software and applications. | V&/ e-C, ;
Cost per GB | Moderate Low ' Higher i e Useful for data recovery and system repair. | ® m:gi D:;;: for data transfer, backup
Use File transfer, backup | Large storage | High performance storage -
L . i | L l “Carry your data anywhere, anytime ~ Pen Drive makes it simple!” z
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from it.

the computer.

and interactive.

5) Iﬂpt_.lt De\rtcesj

e [/0 devices are hardware components used
to give input to a computer and get output

Input devices send data and instructions to

Output devices present the processed
information to the user.
Some devices can perform both input and
output (eg touch screen).

I/0 devices make the computer user-friendly .

C Input / Output (I/0) Devices

”~

) :

"1/0 devices
make computers useful

]/0 devu:es are the interface between l:he campuler and the outstde world. They all;)w users to input dcrtu and receive outpd: :]

i

i ]nput devices are used to enter data and instructions

into the computer.
Keyboard

o Enters text, numbers
and commands.
| @ Most commonly used
input device

|| Microphone

Input device for
audio data.

Used for voice
recording, speech
recognition, etc.

Light Pen

e Used to select
objects on screen,

o Commonly used in
CAD and gaming.

" Mouse

e Pointing device.
e Used to select,
click and drag,

" Webcam

o Captures video
and images.

o Used for video
conferencing, etc

Touch Screen

® Accepts i l
finger b';ga g

o Lsed in smartphones,
tablets, AT’;;:PEJ(C

Scnnner

e Converts r
dncumnhps‘.gedjgitnl
form.

o Used for images,
text, photos, etc

\ Joystick

| @Used for gaming
and graphics input.
e Controls movement
es and
simulations.

‘Barcode Reader |

illlllilln

® Reads barcode
information.

e Used in shops,
libraries, etc

1/0 Devices communicate with CPU thruugh 70 porl’.s

3 6) Output Devices

[ e Enable user interaction with the compu*er

L

\ |

by connecting people,
datn and the real world."

f’s) Classification of I/0 Devices
[ ' Provide interface between user and computer. |
Accept data in various forms (text, audio,
video, etc.). |
Provide output in user-friendly format. |
| ® Work at different speeds and capabilities.

| ® Cun)be connected through ports (USB, HOMI, |
| etc

May be dedicated (single function) or
multifunctional.

Require device drivers to communicate with |

the operating system. JI

Main Memory
(stores data and instructions) |

contrallers and buses. [

41

1 (7) 1/0 Devices (Both Input & Output) | |

Thesedewoescmpa‘Furrn both input and output
functions.

Monitor Printer Speakers | Touch Screen [ Modem

= = 80 (M &

o Displays text, images, o Produces audio output.
videos, etc. o Used for music, videos,

8) Connection Intérfaéés )
® [/0 devices are connected to the computer
through ports and interfaces.

e Common interfaces:

USB (Universal Serial Bus)
- used for keyboard, mouse, pen drive, e‘cc

o HDMI - used for monitor, projector, etc.
e Al.ldlﬂ chk USEd FO[ mlcmphﬂne

Output devices are used to present the processed
data and information to the user.

° P;\nduces hard copy ® Sends and receives

o © Displays output and

PN -— =

* Ipes CRT LD, 60 o Tiots B et | ok ocaepls . | foo Spor g o headphones, speakers.
A ° i ; .
olED, Dot Matrix, etc. ; A%Ms lggq; zt:"es c;;mug&;ao:m 0 Ethernet Port -du;ed for netw;rk deviges, |
H == Projector Plotter | Bluetooth — used for wireless devices
eo.d.pho ) - Network Interface Curd Storage Devices o keybourd, mouse, hea_dphanes, etc,)
_CSp (NIC) Exts-m? HDO, S50, Pen Drive

o Serial / Parallel Ports - older technology.

o P ighquaty Fn) I(ey Points to Rernember' ]

® Personal audio output = @ Projects output on

e a large screen. graphics on large " . Input devicas serdl il i the) computer.
o Used for private o Used in presentations, . ﬁ‘;zﬁtn eireatia @ Sends ﬂ"d} "xE“'PS data | @ RE“tdf‘ ‘jiﬂlt“ ((”" tt)t?nd ® Output devices present data to the user.
i i il OVEr a NeIwork. writes data (outpul 0] (S
listening. rooms, etc. prp et s | (R mfut et o sell fiieta trfszer ® Some devices can ngDnn both mpudl and ranterL
| J output functionality and: backup, iftis 1/0 devices use different ports and interfaces,
= 1 - | ® Device drivers are required for communication.
9) Im&tance of 1/0 De\nces 10) Examples in Real Life o 1/0 devices make computers user-friendly

Typing a document (Keybourd = Input, Monitor - Qutput) and interactive. |

Listening to music (Speakers/Headphones - Output)

® Help in data input, processing and result display.

Stanning a document (Scanner - Input) " 2 . .
o Used in education, business, henlthcare, entertainment, etc. Video call (Webcom — Tnput, Monitor ~ Output) Better 1/0 devices, better interaction,
e Make the computer more versatile and useful. i P

Using a pen drive (lnput & Output) bnghter POSSI]Jll.ltlES.

J

Printing a report (Printer — Output)




[Unit - IT] -
I/r(l)l Dew.;H =L C

Input Device - Keyboard |-

S -___._.__.___1 e o F
rl) Introduction | Bl
e A keybourd is an input device that consists |
. of a set of keys used to enter data into

a computer. |

2) Keyboard Layout (QWERTY)

Function
(Fl - HK;jVS Nlu'nber' Keys

Esc sz

[Ake_ybourﬂtsapmrmymltdmzusedtomtzrtext n.urnbers cummndsandcordmlstgm]smloacomputer:]

"3) Types of Keys
( 7?3’; of | K:y I Descri.pti.on ]
Alpho.numem Keys | A-Z, 0-9, used to enter text

Indicator Lights
(Num Lock, Caps Lock, Scroll Lock) ~ +
|

It allows the user to input text, numbers,
symbols and special commands.

o It is one of the most commonly used
input devices.

I
- T

| ® Keystrokes are converted into electronic
| signals and sent to the CPU for processing. |
| ® Keyboards are essential for communication |

BUHHOHANHANE e

N ..

{ ST

mw?wi =

| Navigozi.on Keys 7

“A simple device
that gives you the power
to communicate
with a computer.”

und numbers.

Functiun Keys G F12, perform spec’ml
| | functions. L
Control Keys Ctrl, Alt, Shift, used with

| ather keys for shorteut commnnds
| Arrow keys, Home, End, Page Up,

‘
Page Down, used for cursor }

th ter. [
| _Ee ween the user and the computer. | % I : fo I \ | movemen.
[E ample : | Typing a document, writing code, Numeric Keypad | Keys 0-9, arithmetic operators,
|\ entering data in o form, playing games, | || S Win | At I Spacebar o E 2 I ko ] | used for fast number entry
‘ e ‘ —S = =& S . 4 - | (on right side).
! J Control Keys | Typing (Alphunumem;) Keys | Special Keys | Navigation Keys Special Keys | Enter, Buckspnce Tab, Esc,
o = | Spacebar, ete.

S ’

5)_ Types of Keyboards
@ Based on Connection

o Wired Keyboard (USB, PS/2)
® Wireless Keyboard (Bluetooth, RF)

@ Based on Design
o Standard Keyboard
e Ergonomic Ke (curved design for comfort)
o Multimedia Keyboard (extra keys for media control)
® (Gaming Keyboard (high speed, programmable keys).
@ Based on Key Mechanism
® Membrane Keyboard (quiet, low cost)
® Mechanical Keyboard (durable, better feedback)
© Scissor Switch Keyboard (used in laptops)
@ Based on Layout
o QWERTY (most common)
e QOthers: AZERTY, DVORAK, etc.

ﬁ') How a Keyhoard Works'f"j

@ When a key is pressed, a mechanical or
electronic switch is activated.

(@ The key sends a unique scan code to the

keyboard controller.
(@) The controller converts it into a digital signal M
This signal is sent to the computer thmu«‘ih '
@ a wired (USB/PS/2) or wireless (Bluetooth)
connection.

The operating system translates the scan code
into the corresponding character or command.

. The character is then dtsrluyed on the screen
or processed by the application.

L il

j Small Keys... Big Possibilities...  Keyboard connects your ideas to the digital world!"
. L

\‘_8)' Uses / Applications

_6) Advantages

@ FEasy to use.
@ Fast ond accurate data entry.

@ Widely available and affordable.

€@ Compatible with almost all computers.

@ CEssential for daily tasks (typing, coding, etc.).

@ Different types available for different needs.

@ Multimedia and shorteut keys improve
productivity.

© Typing documents, letters and reports.

© Programming and coding.

© Data entry in offices, schools and banks. @

e (ontrolling cumpufer dorturi mmibimss, | | o
CONMTQU LIMME ! .

o Used in gaming und multimedia.

o Essential in almost every field (education, |
business, healthcare, etc.).

= |

9) _ Key Points to Remember- |

® A keyboard is an input device.

It converts keystrokes into digital signals.
(QWERTY is the most common keyboard
D\ﬁ'erent types of keyhoards exist for different

lt is wndely used for typing, data entry and contrel
commands.

L. Proper use and maintenance increase its [ifespan.
— =4

7) Dlsadvantnges - j

Y ) Requires physical contact (not touch-based).

[x] Cun be damaged by liquid spills or dust.

€ May cause health issues like wrist strain
WI{ prolong ed use.

© Limited mobllﬁ:_y in wired keyboards.

© Occupies desk space.

© Keys may wear out over time.

© Mot suitable for users with physical
disabilities (without assistive features).

layout.




r_U.l:li.t': 1T \._.\ ':_/ "Sr‘nall device...
e j ~(_ Input Device _M_ouse - Bpamb

L A mouse is a pointing input device used to move he cursor on the screen and select, open or manipulate items. _J cornputmg eusy'

oo [ S NN e
L : arts of a Mouse _ ow a Mouse Works? ypes ouse | |
(1) Introduction 172) Parts of a M '3) How a Mouse Works? 1T4) Types of M i -
| @ A mouse is a pointing input device used to R —— Th th b s -
| control the m.overnen% of a cursor on the Left Button [ Right Button | sl . i ik 1) Lr? echnmcr;lb Mo]: Tt £ N
screen. | | (Select, 0 Eﬂ) J / (Shuws context menu) | Sensors inside the mouse detect the movement || © dsfs:;] TUDREr, tﬂ 0 oS \E} J
| @ It allows the user to select, open, move [ (SR o (directional changes). | sttt

and manipulate items. | ® Older technology.

[ i . I
| @ It was invented by Douglas Engelbart .| Scroll Wheel Igiaﬁc_wement s comveried ko electranlc ! 2) Optical Mouse
| in 1964. E»C:Uﬂ pages uﬂ“{” \ @ Uses an LED and light

These signals are sent to the computer through

Th i f th t widels
o The mouse is one of the most widely o cale JUSB/PS2) or wirdesly (Blstooth/RE). ‘

' used input devices in modern computers.
o [t makes the computer user-friendly and

sensor to detect movement.
@ No moving parts.

The aperating system processes the signals and

" clicking
dmppmg objects, etc.

uttons, dragging and |

rlCulml.e / Receiver |
| (For connection) |

A Typical Mouse (Wired) |

© e @G@@O

perform a specific action (e.q., open, select).
The scroll wheel generates signals to scroll the

easy to operate, especially with Graphical | - riowes thie foTEoul R NN - o | 3) Laser Mouse {
User Interfaces (GUIs). | i Body acc\::»:dmglypm g . 1 ® Uses a laser for high
e | recision.

LExumpla —\I Sel Echnqb icons, opening files, | LY ~ &{ulﬁsﬂw components) When a button is clicked, a signal is sent to ‘ s E’dorks oTore AP

4) Wireless Mouse
o Uses Bluetooth or RF
for connectivity.

|
| i ] content up or down.
L o L [l o i =t} ‘ p i L'_

e |

7) Advnntages P

& <

No physical cable.

5) Functions of a Mouse '6) Common Mouse Actions

. 8) Disadvantages

e

Proper use and maintenance increase its life span.

® Move the cursor/pointer on the screen.  Action HW to DO ; 717 ~ Use | @ Easy to use and user—friendly. € Requires a flat surface to work properly
@ Select and open files, folders and applications. ' | Single Click Press left buttén once Secbtom ° Makes navigation Simplesand fast: © Mechanical m)uuse can get dirty (due to
> moving parts
® Click, double-click and right-click to perform | | Double Click Press left button twice | Open a flle or application © Widely available and affordable. O My nggtpwgrk well on reflective or
different actions. | hd ﬂklﬁ" i - | @ Tmproves productivity. transparent surfaces (optical mouse).
e Drag and drop objects. Right Click | Press nght button once | Show context menu e Essential for modern operating systems. [ x] C::locnaif Lzﬂd or wrist strain with
@ Scroll through documents and web pages. Seroll [ Rotate scroll wheel LN, [ scrol up or down @ Available in wired and wireless options. | o Eee i gba&enés irrialies mixie:
e Used t-n dra\?ting-. dengn'm_g and gaming. Dmg ard | Dmp Hold left bul‘tan und move | Move obJeds € Useful in various fields like education, @ Limited functionality compared to some
® I(-lél Is )m navigating Graphical User Interfaces Hover More pcunter W oL T (toot‘up] business, gaming and design. gtd}:ﬁ;sgd input devices (e.q., touch screen,
4 L PRt
hl - ] = e e e e e
r9) Mouse Connectors J 10) Applications of Mouse 11) Key Points to Remember r “Move v N
F_ A e . . . ¥ - ( 5 -
USB Moise PS/Z Mouse ® Used in aperating systems (Windows, Linux, Mac, etc.). ® A mouse is a pointing input device. \ Click =
o Mok oo o Dl ’Lype coiniecbor o Web h‘rcrwsu?g : B ® Invented by Douglas Engelbart in 1964. { Create
@ Plug and play. (usually purple). bt Gmph‘c designing and photo editing. e Common types: Mechanical, Optical, Laser, | Exclare
® Supported by almost ® Used in older computers. & iy, Wirsless. ; . E Aﬁ with a MOI.ISE'" )
all computers. | @ Education and e-learning. ® Main functions: point, click, drag, scroll. L\\’
. | @ Office work (word processing, sprendsheets, presentuilons) ® Makes computer operation easier and faster. — e
¥ L o Used in ATMs, kiosks, control systems, etc. | . “A small move... f‘or a blg d.lgltal. wor‘;d'"
e —d



l.[mf: ﬁ-‘ b 7 “Scan Today
el ~(___ Input Device - Scanner )= grim

rl} Introductlon J 2) Working of a Scanner

| @ A scanner is an input device that captures

i text, images or objects from the physical
world and converts them into digital form. ?la;s ;urface {or Fed through an automatic
eeder

It creates a digital copy (scan) of a document | I
or image, which can be stored, edited or @ A light source (usually a lamp or LED)

The document is placed on the scanner's

A scanner is an input device that converts physu:al d.Dcumenl‘.s lma.ges or ohJecLs' into dlgt‘f;ul Form

POSSLbllltleSl

3) Block Diagram of a Scanner ] U}) Main Components af fa Scaruler

B i i
S e Glass Surface Document is placed on it.
Light Source I
Lamp / LED Light Source Tluminates the document.
1 ( ) (LMP/LED) uminates the documern

shared on a computer. illurninates the document

Mirrors and Lenses |

Scanners use light and sensors to read the |
content of the original document. e The reflected light from the document

(Mirrors & Lenses)
¥

Image Sensor

Reflect and focus the light on the sensor. |
Captures the reflected light and converts

® They are widely used in home, office, is captured by sensors (CCD or CIS) [ e Sensor ] ¥ P

schools, hospitals, libraries and industries. o Th . ol it (cch s cIs) RUUAIA | B el gl |
® Scanners help in reducing paper work and e analog tmuge is converted into : Analog to Digital | Converts analog signal into digital datn.

make document management easy. télgr(:rtlrii?—tc(t A“[;‘(':‘)g an Analog to Digital [ Converttﬁ %‘é’)‘ Converter (ADCJ

____tomerter p i = S
= i ifi ; i | Control i | Controls the sconni :
rLExnmPle s Ecmnmbgmiesﬁé%mtﬁ&spﬁtog | e The begnnad image is serify Dbk computer Image Processing Unit chutiry ntro e scanning process |
oris, G 4 EANGS,  ele, and saved in formats ke JPG, PNG or PDF. : Interface | Connects the scanner to the computer
L ,,,,, —=— fé L | _ (Digital Ima :?Imuﬂe) Bl . (USB, etc.).
e L e = L

5) Types of Sco.nners

@ Flatbed Scanner
® Most common type
© Document is placed on a flat gloss surface.

7:| 6) Commm Specnf‘ma.tmns J
[- Speclﬁonfm 7_ Descr_Lth

| Resolution (DPI)T Dots per inch. Higher DPT gives

7) Advantages
Converts paper documents to digital form.
pap g
@ Easy to use

-

o Good quahty scanners can be expensive.
© Some scanners are large and require

{ better quality (29 300, EUO 1200 DPI)._

@ Saves storage space.

i

® Suitable for photos, documents, books, etc. i el ! o fliore space.
P | Color Depth Mumber of bits used to represent color | @ Helps in editing, sharing and printing ) o pesolutioh scanning increases fle size
(@ Sheet-fed Scanner y o (eg, 24-4ik, 48-bi). | documetis) o g s |
o Uses an automatic feeder to pull Scan Speed Time taken to scan a page (measured Q Reduces paper work and keeps documents o dﬂ”m Tu” Yery/ JcK or: gamage
pages. Ln pages per miny mmu:‘te 3 ppm) safe. ocuments .
o Faster than flatbed. | Scan Area Mmclmum document size (eg, A4, A3). | @ Available in different types and price € Color scanning may require more storage.
© Used for large number of documents InferFm’:E ran o Regular cleaning and maintenance is needed.

| USB W_L_—FL etc

{ utput Formats | J%6, PNG, PDF, TIFF, de. _
_ — =
et ~ 9) Appltins of Samer |

® Used for small documents and on-the-go

(3 Handheld Scanner
o Small and portable.

® Moved manually over the docum

& Use

£s.
?ut in offices, schools, hospitals,

libraries, etc

1710) Key Points to Remember |

e

Sean T

A scanner is an input device.

r—

scanning 2 gccmning dﬁcﬁmenlsd(repﬂrts. forms certficates, efc). | i e It converts phystcar documents into digital form Save
d ® ocanning pnotos and images. | I . :
@ Drum Scanner e Used in offices for record keeping. ‘ : g“:m’l"if‘ fypes Flntbef'. Sgg feel Harlheld o Share
L e ’ @ Used in schools and colleges for digitizing study material. | T st e Simplify!"
® High quality and high resolution. ; ; ; @ Uses light and sensors (CCD or CIS). Lmp fy
® Used in professional publishing and @ Used in hospitals for patient. records. ‘ e Qutput can be saved in formats like JPG, PNG, PDF L,\“\w = st
industriez ’ A | @ Used in lbraries for digitizing books. | ® Widely used in homes, offices, schools, h;;spdulls etc. S
& Edaid | @ Useful in banking, government offices and industries. S Gkt B hoveles brikierernt ' From Paper to Pixe|s
L i - A L e h e : A Smarter Tomorrow!"




@m_t_% - (__ Output Device - Touch Screen - e

.10 Devices = o it!

[A touch sr.me'n‘ is‘a.n output device that displays information o the screerc ansdl clsorwlloms 48 wser ’tn—g'we input by touch. ] Tecm::gfc mﬁ‘;kﬁr;,r
e —_'_.—'--'1 S '\;'-________—___“ e e :
(1) Introduction | | 2) Diagram of a Touch Screen _3) How a Touch Screen Works? '"4) Types of Touch Screens | ]

| @ A touch screen is an cutput device

| that displays visual information and
| at the same time acts as an input
| device by detecting touch.

T 1 The screen displays images, icons and ‘ Resistive Touch Screen
Touch Sensor L ; : esistive louch ocres
(detects t:upﬁ)ye < o information {output). ; o o Mo of two fleble layers

@ When the user touches the screen, ® Works by pressure.

| @ It allows the user to interact with the 1:0!(4(:}}11 sensor tllet;ct‘.s the_ toush ‘} o Used in ATMs, POS systems.
the computer by touching icons, | input (change in electrical signal). ‘ e Ttk 5o
| buttons or menus directly on the screen. | e The position of the touch is calculated e E“Pi':gizici—::z[ m[?iges
| ® It is widely used in smartphones, | \ by a controller. 1 of human bod o
tablets, ATMs, kiosks, laptops and ‘ \ b a ‘ Y,
e el iy | ) Uselr Touch | ° The controller sends this input to | e More ;ensd:we and accurate.
BT T L }r)naﬁe ghe sys'tem | | 3 | (input) \ the computer. ‘} ® Used in smartphones, tablets.
| ! | [ L e )
I user-friendly, fost and interactive. f 8 e The operating sl\ﬁtem processes the input e Infrared Touch Screen
| ® They eliminate the need for a i and performs the corresponding action | o Uses infrared light beams.
| separate keyboard or meuse in (e.g. open app, select option). 1 ® Detects touch when a beam
| many applications. | The result is displayed on the screen | is inferrupted. :
[ again (OUtPU.t)- | ® Used in large displays, kiosks.
)

| e
Exemplec] Using a touch screen to

: Qmpte ° | open an-app, draw, or type J

= | o Surface Acoustic Wave (SAW)

Thus, a touch screen works as o Uses ultrasonic waves.

 Touch Screen (Output + Input) |

: on @ virtual keyboard. an output and an input device. . o High clarity and durability.
\ = I 1) L o Used in pugﬁc information systems. = |
_— — - v AmEl TERRTUNLL s ses = ————— e — =3 3
5) Components of a Touch Screen | 1(76). Applications of Touch Screen | | 7) Advantages 1(8) Disadvantages | '
r Cqmp(_)n;_ent _:[ T ﬁ.ln_c@tgn_ e S_m_qrtphqnes and tablets. [~ Easy to use and user-friendly. W [x ] !'101'91 /exa;enstive tl:lun traditional
Display Panel Shows the output (fext, images, vtdeus)#l e LUPtOPS and 2-in-1 devices. 0 Saves space (ro separate ke_ybomd or mouse). Elﬂ gt Sp;‘&t:h‘éfezﬁd fingerprints.
| Touch Server Layer | Detects the touch Ln_put— 1| @ ATMs and banking terminals. @ Provides fast and direct interaction 8 Ml-uy glot work properly wial \'F\‘let hands
[ Conteall .ﬁLP cesoes e W Ji ® Self-service kiosks (railway, airport, malls). @ More interactive and engaging. | B son- Types)
| Controller | Processes the touch signals. = _1| e Interactive whiteboards in education. @ Useful in public places and self-service systems. Prolonged use can cause finger fatigue.
Interface Connects to the computer (eq., USB, || @ Point of Sale (POS) systems in shops. @ s L (Bl ) Not as precise as a mouse for detailed work.
| HDMI, gtg) . b 4 i e Medical devices in hospitals. Mppos _mu:L_ougd mud P T Can be damaged if the screen is cracked.
Protective Layer | Provides durability and prevents damﬁﬁe.?l @ Industrial and control systems. © Widely used in i v Requires regu?ar cleaning.
M —— e[ ] L @ Gaming and entertainment devices. J @ Improves productivity and accessibility. ferﬁ)rrnz;nce may vary in extreme
- SR LR <4 emperatures. |
9) Comparison: Touch Screen vs Traditional Devices _rj(]) Key Points to Remember ﬁ = 5 7 =
[ Featwe |  Touch Screen 1 Monitor + Mouse/Keyboard 1 e A touch screen is both an output and an input device. “Touch the Sc ~ -
| Function Output + Input SePﬂ[‘m output and input e 1t displays information and detects touch. 0 reen = =3
| Space Saves space Requires more space o Common types: Resistive, Capacitive, Infrared, SAW. Touch the Future!" ’
| 1“12"‘“:'?‘0" Direct. touch | Indirect (via mouse/keyboard) | eolis widely used in smartphones, ATMs, kiosks, etc.
| Portability More PD"'#ﬂ-blE - | LESS.E""MI’IE : ® Capacitive touch screens are the most common. -
| Usage | Common in modern devices | Traditional and widely used | ® It makes computer systems more user-friendly and interactive. [teractR e EnsloreledGreate
| Cost 7 * Expensive | More affordable | @ It requires proper care and maintenance. P . il
| User Experience | More interactive | Less interactive B J @ Touch screens are an gmpcrtmt Fm—t of modern technulogy All ot Your Fmgarttps
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1) Introduction _J

with the information.

Units (VDU).
There are different t

A monitor is a \Eucl_l_oquut_dEe that displays text, irméés, videos and other information generated by the computer. 1

= Monitors: VDU, LCD & LED )~

J

8

"1/ 2) What is a VDU ?

| ® A monitor is an output device that displays
| processed data from the computer in the
form of text, images, graphics and video.

It allows the user to see and interact
Monitors are also called Visual Display

s of monitors

based on the display technology, such as

CRT (VDU), LCD and LED.

Monitors are an essential part of modern

computing systems and are widely used
in homes, offices, schools, industries and

entertainment.

= ann
| Example :

Displaying a document,
watching a movie, playing a game, |

or browsing the internet.

e

"'3) What is an LCD Monitor ? |
LCD stands for Liguid Crystal Disp
It uses liquid crystals that change

® VDU stands for Visual Display Unit. °
® It is the traditional type of monitor that °
uses Cathode Ray Tube (CRT) technology.
e It displays Lmoﬁes by u.sin.% electron beams
that strike a phosphor-coated screen. L]
® YDUs were widely used in earlier
computers but are now less common b
due to their large size and higher
__power consumption.
[ Working of CRT (VDU) |
Electro Phosphor screen
(emits eI:ct:!'unnns) (emits light)
Electron beam
Control
(controls
When electron beams hit the phosphor screen,
small dots glow to form images.

alignment when an electric current is

LCDs

are

ower than CRT monitors.
FThey provide good image quality and are
widely used in laptops, desktops and TVs.

Liquid crystals control the amount of light
passing through each pixel to produce images.

Structure of an LCD |

——— . __ . o} ik

- < % e — ———

. 5) Comparison Table =~ | (6) Advantages and Disadvantages |

[~ o [V G TN~ T B | O T [T D)
Full Form | Visual Display Unif\ T Lilql.u::l Crystul i L{lgfﬂ. Emitting ) VDU (CRT) ".'Cheﬂp (E_nrﬁ;r} - . B‘;@ w;i_h;vy -

| | (Cathode Ray Tube) | D‘SP“‘Y Dicde [ | ® Good color reproduction | @ High power consumption |
Technology Electron beam | Uses liquid crystals ] Lses LED w | | @ Wide viewing angles ® Mare heat generation |

strikes phosphor | with fluorescent backlighting ‘ @ Lower resolution |

| screen | backlight (CCFL) | i [ | @ Not environment-friendly |

| Size & Weight | Bulky and heavy | Thin and [iﬂ | Thinner and lighter J LCD o Thin and lightweight ® Limited viewing angles

| Power Corsumption | Figh [ Low Very low ] ® Low power consumption @ Lower contrast than LED
Image Quolity Good (but lower | Better [shurp and | Best (high brightness ® Clear and sharp imoges @ Uses fluorescent backlight

| resolution) | clear) | and con?rast} 1 : k‘:,:‘_: :'11:)?; generation (CCFL) |
| Heat Genergtion ' More heat ' Less heat | Very less heat | Il 7 IL J
Lifespan : Sharter | Longer Longest J LED © Bright and high controst | @ &’Sﬂler than LCtD

t — 1 T images e May cause eye strain

L Cost : I.‘OW (eartier) I_Mudgmte 1 S l_lghtly hlgh?r ® Very low power consumption|  if brightness is too high
Common Uses | Older computers, | Laptops, monitors, | Modern monitors, | o Thin and lightweight |

TVs | TVs TVs, gaming, lorge | | | ® Long lifespan
L | [ displays L ® Environment - friendly J

LCD Monitor

lay.

EYhe'Lr
applied,
allowing light to pass through and create images.

giat, lightweight and consume less

“Better Displa:
Brighter Icﬁ!ag

Clearer Tomorrow!”

T4) What is an LED

LED stands for Light Emitting Diode.
An LED monitor is an improved version of LCD

Monitor ? |

that uses LED backlighting instead of CCFL
(cold cathode fluarescent lamps).

LEDs provide bnghter images, higher contrast

and better energy efficiency.

°
environment-friend
LED monitors are widel_\{
WE' _sr_nurtphones and

r " hl
" LED Backlight Technology |

Liht Guide
Panel

LCD Panel
(i Crytal)

They are thinner, li?hter and more
y than LCD and CRT monitors.

used in modern computers,

arge displays.

Display Cutput

LED Monitor

LEDs are used as a

backlight to provide light

By

J . for the LCD panel, resulting in brighter and clearer images.

7). Applications

® Used it desktops, laptg
and oll-in-cne lzomﬁelg‘.s

@ Widely used in offices, schools,
colleges andindustries.

@ Essentiol for graphic designing,
photo and video editing.

@ Used in gaming and entertainment.

@ Used in medical, educational
and public information systems
(kiusfs, ATMs, digital signage).

'[8) Key Points to Remember

“Same Information...

Clearer, Br‘tghter,
Better with

Every Generation!”

A monitor is an output device.

VDU uses CRT technology.

LCD uses liquid crystals.

LED uses LED backlighting.

LED monitors are more efficient
and provide better display quality
than LCD and VDU

Monitors are essential for visual
output and user interaction.

Modern monitors are thinner, hghter,

clearer and more energy-efficient

<
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® A printer is an output device that
converts digital information from a
computer into a printed (hard) copy
on paper or other materials.

® It produces permanent output, which
can be text, images, graphics or a
combination of these.

@ Printers are widely used in homes,
offices, schools, banks, hospitals and
industries.

| ® Printers make it easy to share and

keep a physical. record of important
information.

] Exo.mple_\ Printing a report, phetogmph :

invaice, [D card,

o\ |

~( Printers: Types of Printers |~

“Print
Your Ideas

LAprmtwwmoutpwtdemoethuipmﬁwesupemmne:ﬁ(hord)capyoftext tmngesnrgraphmsonpaperorn%hermedu J

Into Reality!”

2) Classification of Printers

Printers

f:5)- Cbmpo.rison: in{pact Vs [:lon-_lmgo;ct Pﬁnters_ P

e

Impact Prtnters NDn~[mpad‘. Printers |
(Prints by sink (Prints without striking
on paper)
o, e 6 I_n;_""__"
® Dot Mutnx Printer | | © Inkjel Printer
® Daisy Wheel Printer | | ® Loser Printer
| | ® Thermal Printer
| ® Line Printer [ | LD B
| (Drum, Chain, Band) J : iniez
P l | . Dye -Sublimation Printer
a J
physlml cunh:lct | ses no physical contact
(impact) to print. | (non-impact) to print.
(mpach) topgrt. | | APl gt

;

J

76) Advantages and Disadvantages

| @ Prints characters and images as a

b) Daisy Wheel Printer

3) Impact Printers ]
a) Dot Matrix Printer

pattern of dots. f
® Uses a print head with small pins |
that strike an ink ribbon.
® Can print on multi-part (carbon) paper.

Dot Matrix Printer
® Low cost and durable, but lower print

uality and noisy

| ® Used in banks, bLuLng systems, and

where multiple copies are needed.

e

® Uses a wheel with pre-forrned
characters (like a daisy). -

® Good quality text output. ; :

® Slow speed and noisy. R A Frnkar

® Used for word processing in earlier days.

¢) Line Printers (Drum, Chain, Band) ==

@ Prints an entire line at a time.

® Very high speed and used for large
volume printing.

® Common types: Drum Printer,
Chain Printer, Band Printer,

Line Printer
Le Mostly used in industries and large organisations.

v

Impact Printers |

[ Printing Method | Uses physical contact
3 d |

I Print Quality Lower ngher Dmsy Wheel | Good quality text
Speed | Generally slower Faster (especially laser mters) e

L w | (except line printers) ) pecialy ) pf | Lm Printer Very ?égrhbsﬁkeegnntmg
Noise Naisy Silent: or less noisy Ini:],et ngh quality color prmts

}C =z i T H h_ —— | cheap initial cost

| oner | Fguer 1 [Taser Fast, high quality,

| Ability to Print | Yes Generally No | low cost per page
Multi-copy ‘ [ Thernal Fast, silent, low

: | | maintenance

Examples Dot Matrix, Daisy Wheel, lnk[get Laser, Thermal, LED High speed, reliable,

| Line Printer

{ | Uses no physical contact

Dye-Sublimation

Non-Impact Printers | [

[Jye Subhmnlm Best fur ~ photo quality,

Type
11 Dot Matrix

Advantages
[ Low cost, durable,

| can print multi-copy

| excellent. quality

| long-lasting prints

= L

Higher initial cost

Limited to special paper, |
mainly used for receipts |
Higher cost

........

Expensive, slower,

| mainly for phato printing JJL

i “From Digital to Physical... Printers Make It Real!” 1

| ¢) Thermal Printer

==

°
Used in offices, schools, colleges and banks. »
Printing photographs and color images. :
Used in hospitals for patient reports.

Used in shops, malls and restauru.nts (receipts). @
Used in industries for labels and barcodes.
Printing ID cards, tickets and certificates
Useful in home and personal use.

“Print Today
A Better Tomorrow!"

4) Non-lmpact Prlnters i

a) Inkjet Printer

® Sprays tiny droplets of liquid ink
onto paper

® Produces high-quality color prints.

o Useful for home umfafﬁce use. :

® Lower speed and higher cost per page
compared to laser printers.

b) Laser Printer

® Uses laser technology and toner
(powder ink).

® Produces high-speed, high-quality
prints.

® Suitable for large volume printing.

® Common in offices and businesses.

® Uses heat to transfer ink onto paper.

® Commonly used in POS machines,
ATMs and receipt printers.

® Ffast, silent and low maintenance.

Thermal Printer
) LED Printer |
® Works similar to  laser printer but '[
uses LEDs instead of a loser beam. [ = 1§

® Faster, more efficent and reliable. %
K @ Produces excellent print quality. LED Printer
= Le) Dye-SuHJmatm Printer
4 vartages o Usts heak to tronsfer dye onto paper.
L"}'V print quality, ® Produces high-quality, ong lnstmg
&y. sl.ugv | CUEOEIl' pnr\;st(maml phows, b d
, NOISY, @ Used in photo prinfin cards, —Sublimati :
limited to text only J and prcfgsswngl prin mg Dye tion Printer J
Expensive, nois! i —— -~
lnr;i sllze A Ir’77)' Applications of Printers | 3 | 8) Key Points to Remember
Slower, ink is costly, Printing t laktef "8 A print tout d
| not ideal for large volure Finting dommect, s = v Twh oin ?y;'?smfm";‘a:zfﬁ Nor-Impact.

Impact priniters use physical contact.

Ne!r)lmmp%d printers lt);i(:ynclt use physical

contact.

Common types: Dot Matrix, Dcus[;: Wheel,

Line, Inkjet, Laser, Thermal,

Dye~5ub{|mutlcn

® Printers are essentiol for producing
coples.

@ Choose a printer based on speed, quality,

cost purpose.
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 Introduction |
Impact printers are output devices
that produce printed characters or

images b% striking a metal pin, hammer

or type e
thcE in turn hits the paper.
They work on the principle of mechanical
impact.
They are generally slower, noisier and
roduce lower quality output compared
Eo non-impact printers, but are
durable, reliable and cost=effective.
Impact printers can print on multi-part
forms (carbon copies), which is not
gﬁ:sible with most non-impact printers.
y are w'LdELy used in banks, ro.llwuy
reservations, billing, aceounting and
other industries where multiple copies
are required.

= _|.e .| Printing bills, invoices,
XAIMPE i " | receipts, challans, etc.

1

ement against an inked ribbon, |

2) Working Principle

A print command is sent from the computer

to the printer.

@

The ribbon transfers ink onto the paper,
forming characters or images.

Print Head

(with pins) =

The print head contains pins or a type element
that moves forward and strikes an inked ribbon.

The paper is advanced and the next character
is printed in the same way.

This process is repeated until the complete
document is printed.

(AT e o Togack. Fiar |

® Most common type of impact printer.
| ® Uses a print head with small pins
(9, 18 or 24 pins) that strike an inked
ribbon to form characters as a pattern of dots. |

1 ® Can print text
|

Dot

L

(@) Dot Matrix Printer |

@ Used in offices,
sgs{ems, bﬂlLﬂg, etc. |

{(c) Line Printer
| @ Prints an entire line of text at a time.
® Very high sEeed and used for large

and simple graphics.

banks, railway reservation

Matrix Printer

| ® Uses a wheel with raised characters (like a daisy).
| ® Each
| ® When the required character is selected,

petal of the wheel has a character.

the wheel rotates and the character strikes
the inked ribbon and paper.

| ® Produces high quality, letter-like print.
| ® Generally used for personal and small business use.

Daisy Wheel Printer

(&) Character (Shuttle) Printer |

® Uses a print head that moves horizontally
(shuttler across the page.
e Characters are printed one at a time.

Daisy Wheel
(Petals with Characers)

: Characters are formed
ribbon, which transfers ink to the paper.

'(4) Compu.rison of Impm:ti };rinters__j

R

Feature

[ Print Quulitg | Moderate
| Speed | Slow | Slow
| Graphics Support | Yes (simple) | No
. Noise Level | Noisy | Noisy
Cost Low Moderate
[ Typical Use [ Offices, billing [ Personal, small
| | | business

re [ Dok Mot | Duisy Whael | Lie Prinar | Charactr (Shttle)
Printing Method | Pins strike ribbon | Character wheel | Prints a whole
| (to form dots) l strikes ribbon | line ot '@ time
| High (letter-like) | Moderate

| Very high Slow
| Limited | No
Very noisy Noisy
High | Low | ©
Industries, bulk | Early computers,
printing termingls

striking pins

Print head moves
| horizontally

Low to moderate

against an inked

'l

5) Advantages

volume printing.

® Common types: Drum Printer, Chain Printer,

Band Printer.

® Slower compa

to line printers.

® Used in early computers and terminals.

® Used in industries, bulk printing and data

processing centers.

[(6) Disadvantages |
@ Con print on mudti-part forms (carbon copies). @) Lower print quality compared to
| @ Robust and durable.
| o Reliable and long-lasting.
° Works well in harsh environments,
_ o Lower cost per page.
1 @ Widely used and well-proven technology.

Requires less maintenance compared to
some non-impact printers.

&

3

non-impact printers {e.g., loser, inkjet).
© MNoisy cperation.
€ Slower printing speed (except line printers).
€ Limited color support
€ Not suitable for high-quality grophics

and images.
€ Wear ond tear of mechanical parts. i
© Bulky design (in some types).

0 Higher power consumption (in line printers). L
L J

“Ipact Printers - When Copies Matter!” |

"7) Applications

- (-
—

Character (Shuttle) Printer

Banks and financial institutions
(cheques, passbooks).

Railway and airline reservation systems.
Billing and accounting systems.

Printing receipts, invoices and challans.
Industrial and warehouse environments,
Government offices.

Places where multiple copies are required.

“Relicble Prints
for Real Work!"

J

J



(1) Introduction ]
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(" Non- Impact Printers

E

e
Non-impact printers are output devices
that print without physically striking
the paper.

They use various technologies such as
ink, toner, heat or light to produce
highfquuii text and images.

They are faster, quieter and produce

better print quality than impact printers. |

They are widely used in homes, offices,
schools, hespitals, industries and
commercial printing.

Non-impact printers can print text,
$ruph‘u:s, images and color documents.
hg are more ex El’lsive th[lﬂ i QC!:
pririers but offer better features

and performance.

-

T Printing reports, phatos,
I E_ T [f *} color documents, brochures, etc.

[ 6) LED Printer

J
|

Works similar to laser printer but uses
LED (Light Emitting Diode) array instead
of loser beam

LEDs create the electrostatic image on
the drum.

Provides high-speed, high-quality and
reliable printing.

More enenlg—? e

moving parts,
Commonly used in offices and industries
for large volume printing.

icient and has fewer

“Print Without Limits
Create a Brighter Tomorrow!”

3 —]. 2) Types of Non-Impact Printers

| Non-Impoct Printers

-
|

J

v !

!

Y

|

i

|

ket [ Loser |[ Themal |[ LD |
|| Printers J Printers Printers |~ Printers
e, S i

| Uses liqud | Uses toner | | Uses heat Uses LEDs |
| ik droplets | and laser || to produce | | instend of
i /8 Vbeum i1 print . loser |
’ Produces high-qualdy, fast and quiet printing |

‘: without any physical contact.

|
J

7). Comporison Table |

B g | JlenS | Terd |

ti;rjlnt' | L‘lqutd?k Teieer: B 5| Heat on

Techrlll;j[qogg_ . dmylets | toner thermal paper
Good | Excellent Good

Print Qeﬂlltg | (color) (sharp text) (tex‘t."receLpts)

et Speedl Sopls | fu Very fast

' s [Yes | Linited

lor Print

_CD r Printing I ‘ l(OPEEﬂ o)

_Cnsl per Page | High | Low | Low

Initial Cost | Low High Moderate

l Home, phﬂ%os.. Office, bulk
ot e small office | documents

e

Jo -

Receipts, POS, I
ATMs

LED array « ° Faster printing speed.
toner i 0 Quieter operation.
Excellent . ;
{eharp B claar) (~] guﬂ: unﬁl:rr‘\:s Viex{. images and color
Fast @ More reliaHle and durable,
{ { @ Suitable for high-volume printing |
Yes (in laser and LED) 1
| ! @ Wide range of models and sizes
| Low | available.
High @ Produces

Office, large 1
printing

Fay Tl Dot )

\3) Inkjet Printer

on paper.

Ink is sprayed through small nozzles

onto the paper.
Can print both text and high-quality

| calor images.

| ® Suitable for home and small office use.
Lower initiol cost. but. higher cost per page.
Commonly used for photos, color printing
and everyday decuments.

Inkjet Printer
] 8) Advantages

TS| © High-quality ond clear printing:

output,

g

(9) Disadvantages |

professional and tfroctive @y Ink can dry out if ok, used

[_Non-impa.ct printers are output devices that produce printed characters ol 'u:nuges without us_lng any physical contact wit.l';:‘:he pnper._‘}

Ti‘*) Laser Printer
® Uses tiny droplets of liguid ink to print @ Uses a laser beam and toner (powdered ink) @

to produce print

Laser beam creates an electrostatic image
on a drum, toner sticks to it and then
transfers to paper

Produces high-speed, high-quality and
sharp prints

Suitable for offices and large volume printing
Lower cost per page but higher initial cost.
Commonly used for documents, reports
and prnf%sst:mul printing.

Laser Printer

IS

Higher initinl cost (except

o inkjet).

Cost per page can be high

o (especially inkjet).

Requires special materials

o (e.g,, thermal. paper).

o Not suitable for multi-part
forms (carbon coples)‘
Maintenance. and cartridge
replacement can be expensive.

€ Some models may be costly

for small businesses

for a long time (inkjet).

L

Non - Impact Printers —» Better Quality - A Smarter Futurel @ I

"No Strike...
Just Smart Printing!”

75) Thermal Printer |

Uses heat to transfer

ink onto special thermal

paper.

No ink or toner is required

® Produces fast and quiet
printing.

® Commenly used in POS

machines, ATMs, billing

systems and receipt printers.

Low maintenance but

requires special thermal

paper. =

Thermal Printer
"10) Applications

Homes and personal use
(phntos, documents).

Offices and schools

(reports, ussignments)‘

Banks and financial institutions
(receipts, pussbooks).

Retail stores and supermarkets
(billing receipts).

Hospitals and medical recards,
Industries and warehouses
(labels, barcodes).
Government offices and

public services.

Professional printing and
graphic design



Unit - IT |
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(1) Introduction |

| is a device that allows a computer to
' send and receive digital data over
analog communication lines such as
telephone lines, cable or wireless
networks.
| ® It converts digital signals from the
computer into analog signals for
transmission (modulation) and
converts received analog signals
back into d.i.gita\. form (demedulation).
e [t enables internet connectivity and
communication between distanf
computers.
@ Modems are wldelg used in homes,
offices, businesses and ISPs (Internet
Service Providers).

| (e .
i .t C ting to the Ink
L_Exu.mpl.e - ! Connecting to the Internet,

Computer
(Digital Data)

= [ma;i;u&m‘mm”am ntes signals to enable co
2) Working of a Modem

-

Modem

B

ication between a

Gt O
| lorking Sgep= |
| @ Computer sends digital data to the modem.
@ Modulator converts digital data into an analog signal.

@ The anelog signal is transmitted over a communication channel
(telephone line, cable, fiber or wireless).

At the receiving end, the demodulator converts the analog signal
back into digital data.

P

:_': 3) Block Dmgrum of a Modem )

Modem

T sending emails, online browsing E*LJ; e The data is then sent to the destination computer or the Internet.

w1[6) Types of Connecti.ons_j

. 5
. 5) Modulation and Demodulation |
@ Modulation: The process of convertin
digital data inte an analog signal suitable
for transmission over a communication
channel.
® Demodulation: The process of converting
the received analog signal back into
digital data.
® Modulation techniques used: ASK
(Amplitude Shift Ke 'mg)‘ FSK (Frequencg
Shift Keying), PSK PPhase Shift Keying)
for data”transmission.

T LT LT T { b [N\
(e Cortr) (o T
VWV Denwdadathq—-

Received
(MA.%

Wired Modem

Uses telephone line, cable or fiber optic
cables.

Wireless Modem

Uses radio waves (Wi-Fi, mobile networks).
External Modem

Separate device connected via USB or serial
port.

Internal Modem

Installed inside the computer (eg. PCI card). :_

(less common now)

USB Modem

Portable modem connected through a USB port

(eg.. dongles).

Router with Modem

Many routers come with a built-in modem
modem + router).

JL
1) Advantages and Disadvantages

C Advantages ]

= |

@ Enobles internet connectivity.

@ Allows communication over long distances.

@ Supports various types of connections
(dial-up, DSL, cable, wireless, etc.).

@ Fasy to install and use.

(7] Widely available and cost-effective.

.
£ ° Mc_)d._er.n _modems: provide _hig_h—s_pge_d inteme’r_,i [éi@ﬁ;ﬂl{;}; Tf Irﬁ\' !

Disadvantages

it and the nteret over telphone s or ot communictin chovels. |

'78) Applications of Modem

(%] Dial-up modems are slow.

© Dependent on communication infrastructure
(telephone lines, cable, etc.).

@ Can be offected by noise and signal interference. .

© Security risks if not properly configured.

Performance may vary based on network type |

and service provider.

T (
@ m) LG i -
) "Modem ~ Turning Signals into Possibilities!” () (

“Connecting
People...
Bridging Eis’wmes!'
'[4) Types of Modems | ”;
| @ Dial-up Mod

em
| Uses telephone lines and dials a number
| to connect to the internet. Speed is low
| (up to 56 Kbps).
@ DSL Modem
Uses existing telephone lines (DSL - Digital
Subscriber Line). Faster than dial-up.
® Cable Modem
Uses cable TV network for internet access.
Provides high-speed internet.
| @ Wireless Modem
| Uses mobile networks (3G/4G/5G) or Wi-Fi
} for internet connectivity.
| ® Fiber Optic Modem (ONT)
| Used in fiber optic networks. Provides
| very high speed and reliability
| @ Satellite Modem |
| Used for satellite internet communication |

| leg, in remote areas).
JL

e

Internet access (b_mwsing, streaming, duumlnudlr\g).

Email communication.

Online education and work-from-home.

Video conferencing.

E-commerce and online banking.

Connecting remote locations.

Used in homes, offices, scheols, hospitals, industries,

and remote areas. J

<

L E_—o

Maodem stands for Modulator-Demodulator,

It converts digital « unuln% signals.

Essential for internet connectivity.

Types: Dial-up, DSL, Cable, Wireless, Fiber, Satellite.

#udem routers often include a modem.

Speed and performance depend on the type of

modem and network.

Used glabally for communication and data transfer. ]

H

"Stay Connected
Stay Ahead!”
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1) In{:rodu.ctwn ] '
: @ An Operating System is a software
that manages computer hardware
and software resources.
It provides a platform for users
to run applications and acts as
an interface between the user
and the hardware. {
It controls the execution of programs
and manages input/output operations,
memory, files, and devices.
Exump[tjes of Operating Systems:
Windows, Linux, macO% ndroid, i0S,

When you start a computer,

y
[ § Example | the 0S loacs into the memary
= = = and provides a user interface

leg. desktop) to work with

1
e

5) User Interface in Opeml:u'l.g System

and access control)

Providing user interface (CLI or GUI)
Error detection and handling

Resource allocation and accounting
Networking and communication support

176) Process Managenert

[ Command Line Interfuce (CLI) | GrupfunﬂlUsurIda‘Fme(G‘ﬂ)l

@ Text-based interface
| @ Users type commands to perform

@ Uses icons, menus, and mouse |

® A process is a program in execution.
@ The 05 is responsible for creating,
terminating and scheduling processes

: ‘-
if] Kernel
; (Care of the Operating Sgsﬁem)
(CPU, Memory, I/0 Devices)
1 | ) L

7) Memory Management

@ Manages the computer’s main memory
(RAM)

‘ ® Allocates ond deallocates memory to

:7) File Hanagemeﬂt_
© Handles creation, deletion, reading,
writing and organizing files.

"Manage
Resources...

An Opemtmg Sysiem (05) is sysi:em software that acts as an interface between the user and the cumputer' hardware. | Make Computing Easier!
2) Functions of an Operating System 1,.“3) Components of an Operatlng Sys’cem ' 4) Types of Operating Systems | ) ]
_ _ AR ] Batch Operating System

. froce_zsstfnﬂnagement )(creuhng‘ scheduling, (Gortm mufse n:ppla.catl J @ Execulesp;bs'::\gha ches without user interaction.
;rmma ing processes o - l e Time-Sharing Operating System ,

) emorg)munagemen’t (allocating and. deallocating i User Interface ‘ Allows mult)npe users to use the system simultaneously
sl L (CLI/ GUL / Shel) Nl Ticke g Sl

@ File management (creating, deleting, organizing flles) N ————— - UNE_PErtling. Sy em

8 Provides immediate response to inputs
® Device management (controll‘tng /0 devices) System Utilities (eg. in industrial and medical devices).
® Security and user management (authentication (Compilers, Editors, Tools) Dtsh'lbu‘tEd Operating System

Manages a group of mten:onnented computers
as a single system

Network Syslem

Provides network services like file sharing, printing,
eommunication (e.q., Windows Server).

Mobile Operating System

Designed for mabile devtces (e.g.. Andreid, i0S).
Embedded Operating System

Used in embedded sgstems (eg. smart TVs, appliances).

9) Device Mana.gement 7
° Cantrals and manages /0 devices

such as keyboard, mouse, monitor, |
rinter, etc

for interaction.

@ [t maintains a Pracess Control Block (PCB)

processes.

'! @ Maintains file directories and metadata

tasks.
® Examples: M5-DOS, Linux Shell

® Easy to use ond user-friendly
@ Examples: Windows, macOS, Linux|

for each process

Keeps track of free and used memory.
Uses techniques like paging and

(GNOME/KDE).

s i

@ Provides easy and user-friendly interface,

@ Efficiently manages hardware and software resources.

@ Supports multitasking and multiuser environment.
Imprnves system security.
@ Hides hardware complexity from the user.
@ Provides file and device management.
| @ Supports networking and communication

® Handles process states: New, Ready,

| Running, Waiting, Terminated. M Lasut J chhedluhng 7 ; ;
emony  Layo | ~ o s ae @ Handles input/output operations
‘ Process States Operating System | [ ) IIO Devices and 0S { efﬁaenug
| |
=1 | The.0S ensures | ’_‘I"-P"Ehé"im_i \ WDGM%
Ready | Process1 ‘efﬁ:lentn.nd | ) ——— =
| Process 2 [ I‘mruseofmennrg| | B Keyboard Momior
| { | ameng multiple |
. Process 3 processes. | " Mose | Sgstem H Printer
ol | - | | I
- @ L Free Memory ] Ligicmmr 1 . Speakers J
1
. Rm[ Life Emmples . Key Ptluti J‘i Be;megber
4 i es @ Windows — personal campuhzrs and offices # Operating System is an interface between user and hardware
© Complex to design and maintain | @ Linux - servers, education and open source o Mannges processes, memory, files and devices.
© Consumes system resources (memory and CPLI). @ Android - smartphones and Lnble?s &* b-:f pes; Batch, Time-sharing, Real-time, Distributed, Network,
© Can be expensive | @ macOS - Afple devices lobile, Embedded
© If the 05 fails, the entire system can be affected @ UNIX - multiuser environments, #& Provides CLT and GUI
© Requires regular updates and patches. @ RTOS - used in ATMs, traffic control, medical devices o Kernel is the core component.
May have security vulnerabilities. @ Embedded 05 - used in smart TVs, washmg machines, & Examples: Windows, Linux, macOS, Android, i0S,
ToT devices. o Main goal: Efficient, secure and easy use of computer resources
4

© Some advanced features may be difficult L

segmentation

1 for beginners
- m&,m-msm‘ Behind Every &m

@ Provides file system {eq., NTFS, FAT. exté).
|| @ Controls file access permissions,

ses device drivers to communicate |
with hardware.
Manages device allocation and

"Better Systems..
Brighter Possibilities!"



1/0 Devices

E_: —_—
1) Process Management |
he = k- = = 20 =l
! @ Creates, schedules and terminates processes

| @ Allocates CPU to processes using
scheduling algorithms.

[Unit - %

| @ Maintains Process Control Block (PCB)

| for each process.

! ® Handles process states (New, Ready,
| RunnLng, Wﬂiti.ng‘ Terminated),

| ® Ensures smooth multitasking and

| improves CPU utilization.

: Procedi SN
'S

. 6) User Interface Management |
® Provides an interface for users to
interact with the SgStEI‘ﬂ.

°
or Graphical User Interface (GUL).
Makes the system easy to use and
user-friendly.

Interprets user commands and
executes them.

® Examples: Windows (GUI), Linux
(shell?, mac0S (GUI).

>

L O User Interface GUI

(11) Provides Execution Environment

@ Loads and runs programs in memory.

| @ Provides necessary services and system calls.
rams and hardware. | <~
e‘?:ﬂclenﬂg

| @ Acts as a bridge between user pro

| & Ensues programs run smoothly a
l:.

i

=( Functions of Operating System __]_:Z -

Opemiing%Mmmh@fm&bmbmm@m@mmﬂpw&demmnmﬁw&mv&mmﬁfwusmtunmpmgmm._dj

2) Memory Management

| @ Keeps track of the computer's main

memory (RAM).
@ Allocates and deallocates memory to
processes.

{ ® Ensures efficient and fair use of memory.
| @ Uses techniques like paging, segmentation

and virtual memory.

| @ Protects memory from unauthorized

v

4

aACCess.

ﬁ_)_ Resource Allocation :

@ Allocates resources like CPU, memory,

Can be Command Line Interface (CLI) ||

|| @ Ensures fair and efficient use of resources.

devices and files to different processes
and. users.

@ Manages conflicts when multiple
Erncesses request. the same resource.
°

ses scheduling and queueing
techniques.

Allocation of Resources
n %

=4

—

L

(13) File Management. |
@ Handles creation, deletion, reading,

writing and os{‘iganizmg files.
@ Maintains file di

extd).

@ Controls file access permissions.

® Ensures data integrity and backup
support.

Files and Directories

L i
1'8) Error Detection and Handling
'@ Detects errors in hardware and

software,

Handles errors gracefully without

crashing the system.

Provides error messages to users,

Takes corrective actions and

maintains system stability.

Examp[es: disk read/write error,

memory error, device failure.

Keeps the system stable!

“An Operating System doesn't just run programs,
It makes everything work together!”

irectories and metadata |
(file name, size, type, date, permissions).| @ Uses device drivers to communicate
@ Provides file system (e.g., NTFS, FAT,

- T‘-t) Device Mumgemént

| @ Controls and manages all I/0 devices
| such as keyboard, mouse, monitor,
printer, disk, etc.

with hardware

@ Manages device allocation and
scheduling.

o Handles input/output operations
efficiently.

® Provides buffering, oling and
interrupt hmdLing. p

ik

"A Good 0S
Keeps Everything
Running Smoothly!”

% 5) Security and Protection ]

® Protects system resources from
unauthorized access.

Manages user authentication
(username and password).

Provides access control (permissions
to files, devices, etc.).

Ensures data confidentiality,
integrity and availability.

Detects and prevents malicious
activities (viruses, malware).
Supports user roles (admin, guest,
normal user).

Keeps
your data
safe!

By

"9)Netmh35 and Commurication | 10) Accounting and Performance Moritoring |

Provides network services for
communication between computers.

]
sharing over networks.

Supports. protecols. like TCP/IP.
Helps in client-server communication.
Used in distributed systems and

internet services.

—

Manages data sharing and resource |

] Ki:rs track of resource usage by users
and. processes,

® Maintains logs and statistics (CPU usage,
memory usage, disk usage, etc.).

@ Helps in peEFormance tuning and
optimization.

@ Used for billing in multi-user environments
(e.g,, organizations, cloud services).

Monitor
Manage
Improve

Performance!

execution, and makes the computer easy to use.

@ Without an 0, a computer is just a collection of hardware resources. |

N e Examples: Windows, Linuwx, mac0S, Android, i0S.

)



rllnlt.«% [ Types Batch Mode jé "Submit. Today

= mmmnwﬁmwmmmmwmm&mm grouped ino buches nd. ot automaticlly wihot e interacion. | Get. Resutts Tomorrow”

(1) Introduction | 172) How Batch Mode Works ? 13) Block Diagram of Batch Processing  '(4) Characteristics | |

OBEchModelscne of the earliest | | Zat
|~ ond simplest. bypes of operating || @) Users submit jbs (programs and dota) to the system (1] [®2) [Tws] | Smiar jobs ore grouped together

| systems. t b 4 e s 2 L{ 1 rl : ® Jobs are executed sequentially,
| ® In this mode, jobs with similar | @ ehg diessolea Ml JoogUene, | @ No user interaction during executlon.
ritgL:l;:&neﬁ; gri actri%ected and i @ The operating system groups similar jobs { (Couﬁfd?“u?mm) J |- Uses job queue and spooling.
Y %he batch is then Erocessed I into a batch. 1 : ® E;'ﬂmen:: for bhcmd[mg large number
sequentially without any fi The batch is executed sequentially without L T ar similar jobs
et lntue-];'a.chon sl it user interaction. (% s i | No user || ® Increases CPU utilization.
| | xecutes | i :
9 gﬁiriiitq)mi 1%“5-!1;{:"1]3?35&&2 1 o When one jOb finishes, the next job in the batch L ——I-&im?ﬂuy J| LrLter'u.z:twn. : : ﬁeduzes ld: htmeﬁ et
| 0S executes them one by one. | gu:xesute ‘[[ A o g : cg::;) :{io?\u put after batc
| ® This mode was widely used in | put s collecte provided to the user execution | |
| mainframe and ea_riljy computlgrs ,J' after all jobs in the batch are completed. {(Resulk after Batch C“’“PMW)J L 4
4 l__ _‘IL S S
5) Example i Batch Pmcessugg fﬁ) VAdv tages ? 1I 7) Disadvantages 1{8) Applications '
Payroll o Efficient use of CPU and resources. | @ No user interaction during execution. ! @ Payroll processing. _
Job ; @ Reduces idle time || @ Results are available only after all | ® Bank ﬁate@en{:. genemtlor:l.
Batch i ' jobs are completed. g2 Billing and invoice generation.
Billing Processing REET?S | | @ Suitable for large and repetitive tasks. | © Difficult to debug errors. @ Student result processing.
L (Operating System) Results) ° High throughput. , € Not suitable for time-eritical or | ® Scientific data analysis.
Shudert ° I i interactive tasks. | ® Government and organizational
: : d | €@ If one job fails, the entire batch may record. processing.

Rw# 5 ‘ @ Useful for organizations (banks, ! heaffaetad. {-® Used in mainframe and large
All jobs are collected and executed as a batch L railways, payroll, etc.). o Lung wad;mg time ol computing environments.
d I J y L

L 9) Real-Life Exumple 7 1 '10) Keg Points to Remember

without user interaction.

-

'@ In a bank, thousands of customer transactions A\ 7 @ Batch mode groups similar jobs.
. ;Lre collec’cedtam:t pgocissed l({:i n;ghtu LZ butrih m:sde ~ “Batch Mode = [,}":m,‘.!_J Tobs Together, -~ : '%xecutes Jci::bs iiquenhullg
® In a universi udent results of a artment — - o user interaction
| are processedytoge{her as a batch. E X o One Step Towards Ef'ﬁci.encg!" ~ | @ Output is given after batch completion.
e In companies, monthly salary (payroll) is calculated N @ Used in early operating systems and mainframes.
| in batcﬁ mode. | @ Best for large, repetitive, and non-interactive tasks.
L. =) L =1



:5) Example Scena.ri.oj

(: Types Multtprogrammmg j-

and the CPU switches between them to kzep Ltself busg nnd u-npmve nverull sgstem ut;hzutmm

( 12
e Mulﬂprogrummmg allows multiple programs

1) Introduction |

to reside in memory simultaneously.

It increases CPU utilization by swetchmg
between programs when one is waiting

for 1/0. |
It is the basis for modern operating systems |
and is used in batch systems and time-sharing|
systems. |
It reduces idle time of CPU and improves |
system Hm)ughput ‘

I ha computer, while one program |

is waiting for u-u.put another progmm
can use the

Examgle ;|

Consider a system with 3 programs (P1; B2, P3)
loaded into memory.

P1 is executing and then requests I/0.

CPU switches to P2.

P2 is executing and then requests 1/0

CPU switches to P3.

This way, all programs make progress
without wasting CPU time.
" cru Switchlng Example

p3

|l PL
| (Exec) (E:oec) |—* Emc) (Exec)
b ae=

(I/0 (/0 (F"lmshed/
Request) Raquesl’.) Wait)

@G@@@

s

_—
i

L

When P3 finishes or waits, CPU goes back to P1, |

How Multiprogramming Works ?

Multiple programs are loaded into main memory.

The 05 keeps track of their status using a
process control block (PCB)

When a program is waiting for 1/0, the 0S
switches to another ready program.

The CPU is kept busy with a different program
instead of waiting.
This cgde continues, increasing sysiem utilization

and throughput.

Kgy Idga, While one program is waiting for I/Ojl

e
i

=
8

00000606

Increases CPU utilization.

Improves system throughput.
Reduces idle time of CPU.

Better use of system resources.
Allows for multitasking environment.
More efficient use of memory.

Improves response time (in ﬁmefshw'ing
systems)

Disadvantages

More complex memory management.

Need for OS overhead (context switching)
Possible resource conflicts.

Difficult to debug and maintain

000@0 )

Security and protection issues.

[ |
|
R .

3) Diagram of ]"'[ulfl.pmgran'l.r'm'.ﬂ.g\f

CPU can execute another program. J
=1 = = _i—— JL

S

J

& Multlprogrmmnmg is an operating system technique in which more ore than one program s loaded into the main memory ot the same time

Main Memory

et G
L= | N

8) Companson Smglz vs Mn.lltl.pmgranmung J

| Peogpuin 1. |
g?msmmé Cm}::[lfo]
| Program 2

Fuced M\JtLprogmmnmg (Stn.h.c)

The number of programs in memory is fixed. |
Uses a fixed partitioning of memory. :
Simple but not flexible.

Common in early operating systems.

s |
(Dynamic Multiprogramming | :
The number of programs can be changed
dynamically.

Uses variable partitioning (1 (like virtual msmory)
More efficient and flexible.

Used in modern opemtmg sgstems

J
.

.

Nz |
Feature Single ngmm 1 Multiprogramming | ;
Programs in memary One at a time Mulhple at a fune 4
by 1= i S
CPU utilization Low —L High |
_ | oW\ B
Idle time More Less j
Throughput Low ‘[: High ;
Complexity Simple | Complex T
T
Examples A Early 0S y & Modern 0S (B_utch, Time-sharing) _J J
i &

"9) Real-Life Applications

o Batch ;}pemtmg sgst&ms (e,g,. IBM mainframes).
o Servers handling multiple user requests
| @ Cloud computing environments. |

o Multitasking systems (Windows, Linux, mucOS_J

10) Key Takeaways

| ° Mulﬂpmgmn‘mlng = multiple programs in memory,

L= I A

\ 2 e R
~ @Mdﬂpmgmwning ~ Beter Utlnkin, K Troghput?” ( —
i —— ~

—_—

Keeps CPU busy and improves utilization

Types: Fixed and Dynamic.

Used in batch and time-sharing systems

More complex but more efficient than si ngle programming.

]
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~[ Types : Time-Sharing JE

Muu%ﬁ@gs@m%n@wm@mﬁhwﬁ#&nihmm mdmﬁusergtsu.smu]lhmiﬂl(hnnqmrtwn)ufﬁucﬁl '

"Many Users
One System
Equal Opportunity!”

(1) Introduction 1 2) How Time-Sharing Works ? '"3) Diagram of Time-Sharing System 1[4)’ ag;a;t;@cs ]
| ® Time-Sharing is an extension | - T th ot
{ multtprog?'ammmg o Mhull:tpl; Exsers Loa in to the system T e : S”L;uEE:\ euDiesrls can use the system |
| @ Tt allows multiple users to through. termind (Terminal) [ J
| P | | @ Each user gets a small time slice of CPU. |
: use the same computer | @ Each user submits commands or programs. 5 | @ Provides quick response time.
i syst [t | User 2 i i
i e '|‘ . ecn;Us LE;ea;eried inlg: The CPU allocates a small time slice (Temml);i'_ | ® lléises context. swilching, s
| small time slices (time quantum) (time quantum) to each user. — | ® C;?Jwei ::'lnemorg MORAgEIREer. A
. and each user ?Ets a turn o After the time slice expires, the CPU User 3 | @ Interss'tlzeu;l\g user-friendly.
| Isfwzgiteu’:e:“;tfs qi‘;kly switches to another user (context switching).  (Terminal) b o Tnereness CPUEutilizabion:
illusion that all users are This process continues rapidly, givin User & ® Supports multi-user environment.
| executing their programs at e Lnter‘ti:tive response to ulr LLsEi_rs.g ? (Terminal) | @ More complex than batch and
| the same time. | multiprogramming.
| @ It is mainly used in o The operating system manages memary, r CPU time is divided into small time slices @ Requires advanced hardware and
| multi-user environments. CPU scheduling and 1/0 for mulﬁple users. | and shored among multiple users. | software support. |
L i JL J
5) Exumple of Time- Shﬂrl.ng System 6) Advuntages 0 7) Disadvantages T 8) Compnnson with Other Types 1
: @ UNIX and Linux operating systems. Allows multiple users to work More complex to design and [ T A i
i @ Mainframe computer‘s. sunuttaneouslg implement. J' Feaure | Batch H-ncwi.ng Multiprogramming Time-Sharing
| @ Multi-user skistems in universities, ° Provides quick and interactive RBTU'ES advanced CPU scheduling | USE' hlﬂ'ud‘-m Ne lNu Yes
. research centers and organizations. [ response. memory management. } Llsm > *Dm (at « tie) | Mkt (o inferaction | Multiple
| ® Modern cperating systems like ! @ Better CPU utilization €@ Overhead due to context switching, (simultaneous)
: Windows Server (multi-user mode). : VR R‘e uires powerful hardware *Rem T Q A =
i operating system software.  + F e
[ Efficient use of system resources P g5y v :
! i memory, 1/0). [x) -E:curt’ty and dcdia protecton B UhhmﬁM+ S | il ke 7
| @ Su{;ports fairness (each user 8 ‘:Fme More: et “zlu' ¢ | Main Goal m‘s Jobs in | Keep CPU h‘ﬁg P"W:i‘—’ interactive
| A 12s use users
| | @ gsztzagluiirtﬁre‘;e organizations . :;n;rrE:;:: :rzyudi:eme L Camplexnty SL’“PlE i tMude'mn‘:e IHigh -
| i 1 i
i ime-Sharing System anid adipabigril mstiuttons €@ Cost is higher compared to simpler - : .
.- L L systems. _1|
(9) Real-Life Examples | - 10) Key Points to Remember -
| 7 2 @ Time-Sharing is an extension of mulﬂ rogrammin
| ® College computer labs where many students ~ Tl : : - Allow: muiﬂ e Y P E[ g .
og . he s e lime sty Bringe Feople' Tegeln 2 il Wl
| fice networks with shared servers. on a Single System!” ©® Uses context swit _ .
| ® Cloud computing platforms (e.q., virtual machines) - T3e=y |~ | o Provides quick response time. Share Progress!
| ® Online services like email, web servers, etc. ® |Examples. DDA, ik, ftit e st
.L L) v " | | @ Goal: efficient, interactive and fair use of sbss{em resolrces. J
4 | -



e [ Types : Online Real Time bE Rl Tine
e s (" Onlne Real T is a type of operating system tha. processes dnfta;n;i’ responds to user requests inmediatly,as they oceur, within « specifed time it Real Impact!

(1) Dntroduction ] 1 2) How Online Real Time Works ? _3) Diagram of Online Real Time System (%) Charactaristics) B
@ Online Real Time systems i oo =i i e

! process data and respond to
| user requests immediately.
| ® Users interact with the system
| directly through termlmﬂs or
networked devices.
It provides instant access to |
dufu and up-to-date information
at the time of request. i
Unlike batch or time-sharin
systems, the main focus is
immediate processing and qumk
| response.

@ Widely used in business,
{ industrial, and critical llCCltLOI'I.S
where dech is not ugte;fp

L

5) Exumpl.e Online Ba.nkm.g Sgstem

@

User sends a request through a terminal
or online device

The request is immediately passed to
the CPU.

The operating s stem processes the
request without

Data is Fetched/updatecl from the
database or files in real time.

The result is instantly retumed to

(4]
the user.

e The system continuously monitors
inputs and responds within a specified

time limit.

.JL
“; 7)

"(6) Advantages ]

(==
£
User 3 |
(Terminal) [
[~ P— o

Immediate response time.

Direct user interaction (online).
Processes transactions as they ocour.
Keeps data up-to-date at all times.
High reliability and accuracy.

Handles multiple users stmuH.aneoung
RE‘ uires POWErﬂLl hurdwu_re ﬂnd
sortware.

Used in time-critical and mission-
critical environments.

| ® Examples: Banking, Airline reservatmn
| Industrial control, etc.

~
[Prmmmmquestshstwﬁlgurﬂpmdesmdmtempmm
J

Disadvantages

ﬂ:B) Cor_n_panson with Other Tgpes";

i J
=

Requires high-performance and

@ - ! @ Provides instant response L R il 5 e [ Feohure l Baich Mode I_Tm Sharing | < Onlne Real Tine _]
Ba.n.k TR | @ Keeps data aceurate and up-to-date. @ Complex to design and maintain ™ M Yes (multi-user) ~ Yes (mmediate)
Tmmm’) ploee ‘Temml || €@ Improves user satisfaction o Negi reliable and fast communication [ Response Time e, 1 Quick T
Increases operational efficiency. networks. t 4 t : : — 4
Nework < Useful for ci:::llco.l and time—sel?sttive %] System failure can cause serious i ?m Feegs ‘ : bl
(termeb latranst) applications. problems, b 3 o +
@ Supports multiple users € More security risks (online access). | Purpose '-hﬂif repetitive | Multiple user access Tm-m&d
stmu&nneouslg ° Requires skilled personnel I ‘ 1 : | uFle |
' (Reuju}g o % ° Helps in quick decision making. o Notlsmtuhle for simple or small-scale | B‘“”\"LES | Payrell, bills | Educational systems | Banking, reservations |
ime i -
"‘N‘H gy ° Reduces waiting time. i | Cnmflemig | Slmfls { Podevde 1y i !
Transactions like balance inquiry, d 7 o Continuous opero.twn requires ]’ugh Cost Low Moderate | High
L withdrawal are processed immediaf iy 4 L maintenance : = = = ‘J
[9) Real-Life Apphcah.ons 1 N P :10) Key Points to Remember ) |
@ grlee burakmglsgstems [AT{M mteg?et banking). ~ "I R l T S S (] gnlm.e Rﬁl Ttm'ﬁ sy stEems E:D;;‘lie u'ru;meedmte response. ke
; @ Airline and railway reservation systems. i @ Users interact direci HWL system.
| o Siodk tradng sﬁs%“fd ) : l o L deed. e HSteT* — | & Dla s plted it X L Snater
| ustrial process machine control " @ in time-critical and mission-critical environments. ' A} Online!”
| @ Hog tulafd healthcare momtormg systems. >~ EVEI"H Second Counts! =~ o Examples: Banking, reservations, industrial control sidacty
| » Trma‘tc control and signal v 3 @ More complex cusﬂH than batch and time- shm“ln.g systems
'L @ E-commerce websites (reul‘:{une order processmg) | | @ Reliahility, speed and security are very important
= | -



L 3 ~
(1) Introduction |

i}
]
1}
}
1}

"Unit. -~ IT]

(DOS) is designed to manage a o
collection of independent computers ||
that work together and appear to | @
the user as a single system. 1
It hides the details of multiple f
machines and provides a unified |
environment. "
Resources such as files, processors, |
and devices can be shared across
the network. |
[t improves reliability, ormance |
and fculablllty. y per |
Widely used in modern computin
enviro%ments like cloud comtm%‘ o
clusters, and large crgunlzafi.uns.

| P e
() Exaple of Distribiled OS]

'8
1B

{
L

Database Server
(Shared Database)

(R T S (P O e f it W0 min s g

| 71 2) How Distributed 0. Works ?
. @ A Distributed Operating System

= Types : Distributed 0.5. )z

mdepudeﬂ.
resources and services from multiple machines transparently over a network

- "Many Computers
— o > One System
mpdzs,}:misﬁwmnsuﬁnghuﬁndspiannﬂduﬂmmhmﬁ! GreaterP bilities”
e s v
i  14) Characteristics i
), - SIREER e e e |

'73) Diagram of Distributed 0.5,

Client 1 Client, 2 Client 3
Users at different locations can access and shnrej |
resources as if it is a single system. I

79) Real-Life Examples |

Google distributed file system (GFS)
Amazon Web Services (AWS). «
Microsoft Azure.

Online multiplayer games.
Large corporate networks.

!

Distributed database systems (e.g., MongoDB, Cassandra).

Multiple computers (nodes) are Node 1 Node 2 Node 3 @ Multiple independent computers
connected through a network. (( ) (Computer) (Computer) | working together |
Eﬁzhl;:je (;lgs tts own CPU, memory ,g % | r@ E ° I;;EE?ESH (location, access, migration,
A Distri.butgd 0.5. mana os |;.he & £ o | @ Resource sharing across the network.
LG e el coppriEliar [Fizal L:EZHS' Eﬂu 1 | @ High reliability and fault tolerance
bet i 0S A Local 0S. |
Ike ;::fziﬂi{inspmnl access to | @ Sealoble and flexible '
M e | All nodes work | e Better performance through load sharing, |
It ucodmidlwiedrs: and omminicoticn ; wﬁmf I @ Heterogeneity (different hardware and
rotocols (e.q., RPC, message passing) e oian | 0S can work together). f
For interaction P e g || @ Uses ::nnu;nun[cﬂhon protocols for .
The user sees the whole system as a |  coodination )
single computer. @ Appears as a single coherent system
i Local 05, it to the user |
-j{gfi&v& es | R Disadvantages ﬁ: 8) Appl_u;utmns \ h
| Q Resource sharing (files, devices, (x ) Complex design and implementation. S Distatb it edfdalitibases
“ rocessing power). | @ Requires high-speed and reliable | B d i (. Conal
! ° igh reliability (failure of one node | etk | @ Lloud comy Ll't.u‘l.g e.g., boogle
i does not stop the system). I Security issues (data can be accessed | Cloud, AWS).
| '@ Scalability {eosy to add new nodes). from multiple locations). @ File sharing systems (e.g., NFS).
| @ Better performance (load sharing). | @ Difficult to maintain and manage. @ Distributed web services.
[ © Transparent access to resources. | @ Failure in network can affect the @ Enterprise applications.
| @ Supports heterogeneous systems. . entire system. o Sc'Leml.Diﬂc (:anfl research computing.
[ Cost effective (uses existing machines) | @) Higher tnitial cost. | @ E-commerce and online services.
!I Suitable for large organizations | @ Rejumi specialized hardware @ Grid computing and cluster systems.
and global applications. o Sr;bu;;mwug:& e ki ° Collo.{:)oro.tlvenﬁools (e.g., Google
I v Docs). '
. s difficult. 4]k n
1 N A :10)7 Keg 7Poi.n’t.s to Rgm.gmbet , “Share 1
~ L T -~ @ Distributed 0.5 manages a collection of computers as a single system. Cor
= Dl.stl'lbll{.Ed TOday! i | Pruw‘.deus lrunspamg,gerseliubtlitg undusculn.b?iu[Eg. gt Compute
~ A Stmn'ger Tom'orrowr ~ : E’I?ﬂurcufsmpulr; i}ﬁdmﬁ;ﬁgjlggk { L
Y N @ Widely used in modern applications like cloud computing and online services.
| ® Main goal: better resource utilization, reliability and performance. J
o | [ = =
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Booting Process

:_ -Boating ;t;xe_pmcess of starting or restarting n_mr;mpu.-ds-r and loading the-t.vpem.tmg system into the main men:m’g (RAM) f:or;_n:’tl:m_ge_dzvme

“From Power On
to a Ready System!”

J

2) Types of Booting "3) Step by Step Booting Process ~ '(4) Detailed Explanation | |
) BOOt'lF'kg is the initial process Cold BOO‘LU‘LS G e W the huttons “ Power ON  User presses the button.
| i e pover | SMPS lies er to motherboard
! i ctompu:ier follows when it @ System is turned on after Power supply supplies power to all components | £ and at;‘;fpcompﬂﬂzn[; !
| L5-turnec. on. il complete power off. - - I BIOS/UEFI Initialization !
| @ It loads the Operaﬁng Sgs’tem ® Fu],lphu.rdvlio.r‘e initialization - .B‘I.th‘hz".umhmds mm"s fEmE S @ BIOS/UEFI storts executing from ROM, |
| (0S) into the main memory is per‘formed. itz Rk = | @ Initinlizes CPU, memory and basic 1/0 devices |
{  so that the user can interact Booki - S POST checks essential hardware lke CPU, RAM, | @ POST (Power On Self Test) |
! with the computer Warm ing POST (Power On Self Test) — keyboard, display, etc. If any error, it shows a || @ Tests RAM, CPU, keyboard, display, storage, etc. |
| @ The instructions for bootin @ System is restarted without ek ode: Gz o miosiie : » 1 Pr,UbLems & fﬁu“d' AR o e
| are stored in o small pro gam f turing off the power Boot Deviee Selection. | - BIOS/UEFT searches for a bookable device Bfogig;;{EI checks the boot order (HDD, SSD,
| called BIOS/UEFT i ROM. | ® Faster than cold boot. %] (Hard Disk. SSD. USB/ GO/DVD) s per boct arder. | USB. CD/DVD)
L] Boat'mg can be a Cold Boot » Soft Bo(’t'-"ﬁ MMW{M@wEm’ s ha bk locder B;GtLOOkS e QE hootn}.:la i
E (when "the SHStem s Powergd \ ® Restarted usin opera.ting Bj‘_’t Lnudsr W ] (eg. GRUB, Windows Boat Manager) @ Reads the boot sector or EFI partition
| on) or a Warm Boot (when system ) ions leg. Restart (—‘ﬁ T lgudsthgopg g St - @ loads the beot loader program into memory, |
i ; k | g ] raf m 3 ]
e dhatta) e T O Gmimipmiz
| | - ot ( @ Device drivers are initialized |
, , { Sglen Ry l . Operating e strl, drovers are b and | ] iy :
rl:“ e _'.‘J_L_\ SR W _______J_l—_____ | e g -j o '%rﬂﬁ@%ﬁm starts completely |
5) DLCI.HT‘CI.H‘L o BDOti.I'Lg Process 4 If‘;s) Role of I el Compcnmts B | h @ User bgm screen orrd.esktop is d:spb.ygd. JI
| e e e % 2 BIAE . 1T B 1. & |
(it Roe n Bocking ] 7). Booting from Different, Devices | 8) BIOS vs UEFI Booting
( — — .| . POST ° { . —— e PRS-
; e \‘ & — =3 | ?;;EP;)SUPPIH Supplies pawer to all hardware components ‘E @ Hard Disk / SSD : Most common boot device, | BIOS T UEFI b
L o | lﬂgglf i e . | BIOS/LEFT ' Initilzes hardware and.starts the boot process | - e ‘ g gy | P iy 4
. (ROM) T :POST : R 1 @ USB Flash Drive : Used for installing 05 or | Uses MR partition toble  Uses GPT partiton table
q 7 J "Book Deice_ Prvides the ok sectr/boot fles. || | et b Spped || Supprts soroge up 10 2 T8 Sppors very e starge.
| Baoot Loader | Loads the 05 kernel inte memory. b @ CD/DVD : Used to install OS from disc || Slower hoot process Faster boot process |
rating System  Loads drivers and starts system services | i = o
@ = o — - - _Opﬂ = gSEm.Tm":Ers ) e 5{5;5 ;:::s || @ Network Booting : System boots from a ;PTMMMW .Gmphlmlml'.u'face |
Loader Operal Sgshm R 1} - + A R S il server over the network (PXE boot) | Limited features More secure and advanced |
(GRUB ;wg! Wi (w'?:ﬂm. g (MSFMLW% | Hord Disk / D Stres 05 lls and boo loder i | A
L : = Ll e L - o ., W 3
[9)_ Troubleshooting Boot Problems j 1 10) Key Points to Remember N A
@ No power s pl (check SMPS and cable) @ Booting loads the OS into main memory. ~ : 3 7 ”~
b i i e e MY o BIOS/UEFI and POST are the first stéps. K “Booting is the First Step ~
@ POST errors (RAM, keyboard, display issues). 5 Egg}{# mciz; };lpsolﬂl l\?’:crlﬁgoihzogs 1 de o Wonking. Computant”
@ lInvalid boot device (change boot Drier) @ Boot c&v[ce can be HDD, SSD, USB, CD/DVD or network. > 4 owards a. war U'l.g m.PU. er: ~
@ Dfemting system not loading (repair boot loader) @ UEFI is faster and more advanced than BIOS. V7 \Y
| @ Blue screen or error during boot (driver or OS file problem). °

Without a successful boot process, the system cannot be used
P |

|
1
i |



