sicdd T 2? (What is a Network?)
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oicdfcT o1 3fAgTE (History of Networking)

Timeline: 1960s - 1970s

e ARPANET (Advanced Research
Projects Agency Network)

e US Ministry of Defence (3! 3af
HATT) GRT R o I

o T1&T: MYHRT IR (Secure
Communication) 3R dsTfads 0T

o BI: e Bl AHH BRI F e

( old Way:
Circuit Swiitching
(Analog/Bulb)

New Way:
Packet Switching
(Digital Data Packets)
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ﬁ%ﬁﬁ‘-ﬂ ﬁﬂﬁiﬂa (Networking Devices)

¢l A 3ifelh heel &

Hub ()

ct':-

¢ heol o [T 3Udi

&t Ardt €1

Switch (fzd9)

Router (213¢2)

Modem (HTSH)

Router (213c?)

Repeater (f2dice)

Repeater (fedice)
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Hub (84) - The Broadcaster

Basic Connector (Physical Layer Device)

e g 3¢ Uche UTH hidT g 3} Acdeh oh
it fSarsay ol 91 Sar gl

o gg sfeAF (fhg U1 8) dh ol
hedT]

Types:
Active Hub: "s9d U 39T UTaR

AT gl 81"

Passive Hub: "2& 3177 ¥ UTaR bl

STed gldt g1"

Data

j Packet

Broadcast

Z
“%Hff#f to All

2
N &

CompC

Broadcast
to All
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Switch (f&3¥) - The Intelligent Connector

Smarter than Hub (Data Link Layer Device)

e g ST bl {thee (Filter) BATE 3R S -
bhdel 341 fearey B veTar g i N
YT & (Intended Device) |

Key Tech: CAM Table & MAC O
Address &1 3UINT Bdl ol oz
e N <

CompC

Benefit: Hub I SITET a9 3R H2rel
(Efficient) %| Unicast (Directed Data)

&1 NotebookLM



Modem (HT2H) - The Translator

Modulator - Demodulator

Demodulation

Modulation

!/i@

" 4

/ o
\\\

/e
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N

Analog Signal
Digital Signal MODEM (Telephone Line) MODEM Digital Signal
(0101) (0101)
Modulation: Digital Demodulation: Analog Use Case: ¢cilthlH g1 aT
signals &t Analog | signals ol Digital ® chelel ch HIETH H h R Sl

G| SGAT HoT o foTT SmaeTeh g

&1 NotebookLM



Router (213¢¢) - The Traffic Controller
g 3¢T b [T “&fthas qfSal’ i deg HhId dhedl gl ’

e Network Layer Device.
e Function:

o eI T 3Hfelp HAI-3HBI Acdh
(Different Networks) ol
Sgdl gl

o 3¢l ¢dc heal & AU dad 3T\T
2T (Best Route) dd dedr &l

e Types: Wired and Wireless (Wi-
Fi).

Internet/WAN

$eeele/da

Home Network (LAN)

&It cleadh (c5er)
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Bridge & Repeater (341 3¢ fRdiee)

Bridge: ¢l d&-alcdd (vid
Gl 3{5IT- 39T 31 ) Dl

Holae dHedl gl
Floor 1LAN Floor 2 LAN
E&rrr['uzalill;ieac? Signul)
eIfehenat faveis
Repeater: @75 g —
hauile faveres o fibe & "\ = | repeaTeR |—p
eIfthelTedl Seirdr 8 |
Weak Signal Amplified Signal
(HauIe favam) (erfchenast fadveiss)
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oicdd o Ul (Types of Networks)
1. PAN (Personal Area Network)

e Range: #PIT 10 HICR (T
BIa)|

o Use: & Afth & Y-el faarsdd
Dl Hrde BT

e Examples: Bluetooth, '
Smartwatch, Phone to Laptop. \

e Type: Wired (USB) or Wireless.
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2. LAN (Local Area Network)

o Context: Ueh Sifthy, T, &1 AT
g (Home Wi-Fi)|
e Speed: High Speed (10-1000
Mbps)|
e Key Features:
o grferd (High Security)
o 52%-¢ (Ethernet) I dTS-WhTS hl

ST

o YT TTST T (G flie?
AGRT) | office / Lab / Building
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3. MAN (Metropolitan Area Network)
3. MAN (Rcialfeiest eiRar Aeadh)

Bank Branch A

e Function: Ueh g & HId s LAN

ohl 31TUT H STtsdT gl 5;”:%""3”“5
e Examples: S
o cheldl cidt Acadh (Cable TV)|

o STEX H dch hl STTIT-3IeTTT QMETT |
e Medium: Coaxial cable a1 Fiber

opticsl
City Cable Station
&t et 3=
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4. WAN (Wide Area Network)

e Range: Global (321 3R AgIgIl
dch Thell §31) |

e Ultimate Example: e3¢
(Internet)|

e Function: LAN 3R MAN &t afga
TR IR STisdT gl

e Infrastructure: Satellites (39%g),
Optical Fiber, Leased Lines.

r . - .
L, - I.
[}

The Internet >
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qcsell A1 (Comparison Chart)

Feature

LAN

MAN

WAN

Metropolitan Area

Full Form Local Area Network Wide Area Network
Network
1 km . Global
Jagpe OfeselBlilding: | 00U | e uitngTorsd
Example School Lab, Wi-Fi Cable TV Internet
Ownership Private Private/Public Multiple/None
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gceaic 3e aicdfdhal &l IS §1d - AT 2

Internet and Networking Essentials - Part 2

Q)

1C

P fgdla AAEeR - 3Tsdl faed (gfAe 2) | Polytechnic 2nd Semester - IT System

Based on the lecture by Polytechnic Pathshala
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icddh cSlUISIuil: Aedd Bl adel

Network Topology: The Map of the Network

Mesh (JH2I)

i Y

Core Definition

sicdd clutelutt ol 31ef § hce
3¢ M%HE@EI bt et 3ie
gdel (physical or logical
Iayaut) g FHedl ¢ fd fSarsa
3MUH A bd T3 & 312 3¢l b

gdifed (clata flow) EraT 21

oI .. '--*n

Redundant
paths

UE 9d1d1 ¢ o el SR’
2 1 ‘TolERRaT |

5 Types of Topology

_~ Data flow in
. one direction

__. Single

" shared line

. Central
hub

TS ——
. . sy
Hierarchical

‘s
structure Tree (d:'-)

TOPOLOGY

Slide 1
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el SUiST6it (Mesh Topology): @dd 3elddiE Bfdel vAfes

Mechanism (BTIRIYUTTHT)
o & U f3arey W AR W Acads & ardht It
farga A 31 8t & (Point-to-Point

connection).
e 321 U U1 Bs I (multiple paths) F 3
g&bdT 2l
Pros (BRIQ)

e High Reliability (3cfels fae-14): 3PR U
i et ot g1 31T, aY Acad Ieidr v&dT gl

e Secure & Fast (TRfaxd 3R a31).

Cons (JHHT)
» Complex & Costly: g 5 hafeid] bl

39T Bl &1 Hﬁf‘aﬂél




f391 30T 9 SluleTufl: Beh BRr 3112 T @Isel (Ring & Bus Topology)

Ring Topology (f291)

o Concept: f3argd T B2 (circle) & Tst id 2l

hal

e Mechanism: gfeigraearereies (T faem )i cla
(Token) Trfdm
» Risk: U f3drsd e dl Yel ofeddh 3y

o Issue: ¢l difeduial (Collision) bt dairdell 3ifelb|

Bus Topology (d&)

e Concept: Haff fSarsd Teh @I '‘Backbone'
(Coaxial Cable) & &t &t 8|
e Risk: Schalol bae HE = Jgl lcdd &g

(Network failure)|
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TCIE 31T ¢t SIuleivil: Beld 3112 gsfas (Centralized & Hybrid)

o Star: J3ft f3a1sd Th dgas f2arsd (Hub a1
Switch) & dalac gidt &l

« Advantage: 3{T&Tel Cae2[fSIT| T ails bes
glaol U sleddh Ue & olgll

e Risk: 3T Hub % &l 318, dl &9 &<l

* Tree (Hybrid):: Ig Star 3¢ Bus &I ddida
(Combination) 1 3{a[chiA®
(Hierarchical)l

o Benefit: TH3a (Scalable) - o€ scdd

Child Child Child Child 1SS 3TETeTl WAN & 3uifty




Wi-Fi ddboflch: fa&IT d1el &1 2eeaie (Internet Without Wires)

Definition: Wireless Fidelity. Tg 2f3dt da& (Radio Waves) &1 39T dhedl & (Standard: IEEE 802.11)]

SR 1= »M»)))))))) o[

Internet Modem Router Devices
Signal enters
house
y N i e, 4
Key Components Key Components Key Components
Router: Converts wired Access Point: Signal SSID: Network Name
signal to wireless. booster for range. (e.g., JioFiber_Home).
. S . S L




thladeft 95: TURTE F11a1 1 (Speed vs. Range)

2.4 GHz (The 'Long Range' Option)

Pros: cldrel o 3M1eUre 3TdTelt d ol ddhdl
gl Pacyl Bfear 83

Cons: @13 1St B gidt &l

5 GHz (The ‘High Speed’ Option)
Pros: 3¢ &S §gd ddl &idt & (Faster)!l

Cons: ¢d A gidi g, elarel & fave® &b
b 2l




IP B3&: sceate Ue 3udhl fafeles ugdret (Digital Identity)

Concept: Widl 2 &I YdT (Home Address) EldT ¢, ddl € ¢ fSarsdl &1 Teb gfaich IP
(Internet Protocol) Bgd &ldT & difds STl dal TIE qed|

—
——
= —

Types Table
32-bit (e.g., 192.168.1.1). 128-bit (Alphanumeric).
~4 faf3det Id (Simpler). gardTsfdd™ (Complex, Unlimited).

Static IP Dynamic IP
flhares (Fixed) - &de & fSTI gcodl 2gdl & (Changing) - 19 gutd & fe
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iAol Ao fAECH (DNS): Eeeole 6l Blelgd

-

Problem/Solution Box: &

1P Ted (oIdd) ATC oTal ¢ dhd, odfdhel olel (Google.com)

G 2% Tdhd &l DNS T feieT (Bridge) & Uil olld ol siee A dcoadl &l

~,

.......
P G T P

Request
Name

DNS SERVER

Returns IP;
PHONEBOOK 1§ 142.250.183.46

The Phonebook of
the Internet
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&< gotel dhdl BT dhedl &2 (How Search Engines Work)

~\

wamﬁmvﬁﬁas%r (Keywords) émﬁvmﬁzuﬁnaaimaﬁmm%
(3<T: Google, Bing)!

1. Crawling:

ZqTgsd [dicd gcdolc U2
d9&TECd Bl ged &l

2. Indexing:

UTeTbIe] ohl Uch oIsslel ohl ddg
ogafedd (Organize) eIl

3. Rankin
3EI?]'I§|| 3fle f@3dce (Relevant)
rrnaa?ma?raae?rmﬁaml




BHRJuTel g¢ Be: dd F13v1e TolTd T Sotol

Web Browser (dd §13u12) Search Engine (& 5o1et) |
(The Vehicle) (The Map)
JUE Uh USidbelel dioeade & uil ad Ul I TP YA & 3l §cdole Ue Alaldhld]
D! Gitesdr 3 fearar 2 SloAdr gl
Examples: Examples:
cec Google |3
Tg 3gch! Il (Vehicle) &l TE 3MIHT AT’ (Map) 2
\. J B 5 v

L’ Note: You use a Browser to access a Search Engine. J



3AS (Electronic Mail): 3mg[fal faidl

Definition:

gcdoic & ATETd & qid dael Auid ol f3fdees
ddlTl

Types:

* Web-based: §13u12 92 (Gmail, Yahoo).
» Client-based: @redde U¢ (Outlook).
Advantages:

* Fast (ddsd # fEoladl)
® Cheap (&)
» Multimedia Attachments (Wicl, difsan)

&1 NotebookLM



sA® &bl dedeln (Anatomy of an Email)

(Main Recipient).

cc (Carbon Copy): O

LECANCIGTIES
(Public Copy).

Compose Email X

New Message

To: ?ﬂ'&'l %1 L% Ci'Jdr O—0 10 primary.recipient@example.com < O CC (qubon

—{) CC secondary.recipient@example.com c16lg

D]

Gedd

Copy):
> PY

(Public Copy).

-0 BCC hidden.recipient@example.com

Subject Project Update: Meeting Notes O Subject: E,FT:QFS DI

Dear Team,

Here are the notes from our latest meeting. Please
review.

BCC (Blind Carbon O—
Copy): I[td

(Hidden Recipient).

Best,
Sender

faga (Headline).

Attachments: BIS
e T -

Slide 12
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dd 913fAvT 2[2Tdcdt (Web Browsing Terminology)

Home Page C UM usliocs

IR ot Resource Locator):

dadrse &I Udl
(Front door) (Address)

- O Hyperlink:
Hyperlink :I — dhofdrefe] - Taeyd

Phech gere Udl Ue HiTC|

< O Web Page:

HTML STRgdic|

Action: SIT3fAYT &1 312f & a9 GGl B Usca (Navigating). Slide 13
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fatsase 3fte 9(Ed 91d (Conclusion & Key Takeaways)

g Topology: TZdall — Mesh (Secure), Bus/Ring
(Risky), Star (Common).

:|~/ Wi-Fi: 21 dad 3112 IEEE 802.11 A

a1 fdeed (Phonebook) &l

ol |

/| IP &DNS: IP UdT g (Address) 3iT¢ DNS sf1é1 IdTa

/| Tools: §TioTe 4o &esdT 8, & Sotel 4ot Ford 2|

Exam Tip: SIUI& ot & STIITH 312 IPv4 vs IPv6 T 3ide IT¢ 23!

Review the notes and practice drawing the network shapes!
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