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CONGESTION CONTROL.:-
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Congestion control techniques can be broadly classified into two categories:

Congestion
Control Techniques

\ i

Open loop Congestion Closed loop Congestion
Control Control

Open Loop Congestion Control

Open loop congestion control policies are applied to prevent congestion before it happens. The congestion
control is handled either by the source or the destination.

Closed Loop Congestion Control
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Closed loop congestion control technique is used to treat or alleviate congestion after it happens.
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INTERNETWORKING:-
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fSITgT P e A & Ig HHFIH IHIT I &l 7 IRE P 7D & SWE SIS 8 8 Ufeetd, UIgae, IRDR,
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Internetworking started as a way to connect disparate types of computer networking technology.
Computer network term is used to describe two or more computers that are linked to each other. When
two or more computer LANs or WANs or computer network segments are connected using devices such
as a router and configure by logical addressing scheme with a protocol such as IP, then it is called
as computer internetworking. Internetworking is a term used by Cisco. Any interconnection among or
between public, private, commercial, industrial, or governmental computer networks may also be defined
as an internetwork or "Internetworking". In modern practice, the interconnected computer networks
or Internetworking use the Internet Protocol. Two architectural models are commonly used to describe
the protocols and methods used in internetworking. The standard reference model for internetworking is
Open Systems Interconnection (OSI).

Type of Internetworking

Internetworking is implemented in Layer 3 (Network Layer) of this model The most notable example of
internetworking is the Internet (capitalized). There are three variants of internetwork or Internetworking,
depending on who administers and who participates in them :

e Extranet
e Intranet
e Internet

Intranets and extranets may or may not have connections to the Internet. If connected to the Internet, the
intranet or extranet is normally protected from being accessed from the Internet without proper
authorization. The Internet is not considered to be a part of the intranet or extranet, although it may serve
as a portal for access to portions of an extranet.

Extranet

e An extranet is a network of internetwork or Internetworking that is limited in scope to a single
organisation or entity but which also has limited connections to the networks of one or more other
usually, but not necessarily, trusted organizations or entities .Technically, an extranet may also be
categorized as a MAN, WAN, or other type of network, although, by definition, an extranet cannot
consist of a single LAN; it must have at least one connection with an external network.

Intranet

e Anintranet is a set of interconnected networks or Internetworking, using the Internet Protocol and
uses IP-based tools such as web browsers and ftp tools, that is under the control of a single
administrative entity. That administrative entity closes the intranet to the rest of the world, and
allows only specific users. Most commonly, an intranet is the internal network of a company or other
enterprise. A large intranet will typically have its own web server to provide users with
browseable information.

Internet
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e A specific Internetworking, consisting of a worldwide interconnection of governmental, academic,
public, and private networks based upon the Advanced Research Projects Agency Network
(ARPANET) developed by ARPA of the U.S. Department of Defense also home to the World Wide
Web (WWW) and referred to as the 'Internet' with a capital 'l' to distinguish it from other generic
internetworks. Participants in the Internet, or their service providers, use IP Addresses obtained
from address registries that control assignments.

TCPI/IP :-
DT T TH CIRIGEE] W@?fr Protocol (Transmission Control Protocol TCP ) , g=e¥ie Protocol (Internet
Protocol IP ) & | I8 &I §aR Protocol T Ueb I & | 37evic W erd fAf¥= HeR & Computers & Networks
& &I Communication @RaM dTel Communication Protocols &T Td T 81T 81 TCP/IP Suite SCRASE] q
T Protocols &I £ |

e (IGMP) Internet Group Multicast PICEAGH

e (ICMP) Internet Control Message Ietpret.

« (UDP) User Datagram JIcIaia.

g T AIciehieT firetenv faf¥=T HehR & Hosts & a1 Information o+ & &R+ & foTU Ueb Standard Format &1
BT 81 TCP/IP &7 Implementation WWW%WHWW%WWW@WW
21 3y T YR & ead TCP/IP & JANT §RT 310 H IS Fehdl &1 T8 IH! BT T T8 &, AT gevic pd
B RN & I8 (101 R & | T8 < PPYCR & a1 T TACRUT 3R FAR DT GH HRAT & | 37T YINT ST
T TR & A T & fory fobam S 2 | & & oY Y firept STeT T BIC-BIC TR § dic &l 8l & iR a1g
7 Ufeet UR T8 Tefet o Ul Sifhel R & |

TCP/IP $C3IC ¥ Iueted Uil & | [Seh IR greveie, Aedd AT 3 $7evic Device B Heg o131l P
SIS & 81T & | TCP/IP $RIER d Acdd P Hed Hrygf~ehel S dTel HIcihied Pl U I8 Bl & | [
SIRY &9 310 AIaTgeT 3R 3T Device BT H&T A eI A ol BT MEH UG IR Tl & | TCP/IP B
implementation T SHRICR BTSRR T ATRIST RieeH & oTg T AH BIT & | 31: T HBR b HILR BTSRIR
g -icad TCP/IP GRT 30T H iae AT HRIfTHC R Tl & | TCP/IP S7ewic H bt ot STeT T Al &7 U
HIETH & | 39 S AIcipie’T & S &1 s Hl JaqT Srexrie H U TATT J §AR TA b Ugal & |

TCP/IP &Y f&=Y:

Arpanet 5 fST HICIslel @l Use 83T | I 7Icad PUGIET HIcbier (NCP) B8l Tl ITeT 1978 H 8 Y
Development & 1€ TP T Merdiel Suite @I Introduce fapar mam o=y QTQT&[QTH hUClcl MCIdhlel/SexT
TIcIiel (TCP/IP) &8T Tl fthe I9e d1e 1982 H U Dicide §31T &1 31 NCP T TCP/IP I Jcell STRAT | 9
TR A 1983 H Arpanet &I TCP/IP I gaef {1 1T 3R Network T faehTe a&a <ioil I gafll

TCP/IP Acad Aieel ¥ IR o] 8t 81 TCP/IP Suite BT & WICIdiel 3 ARI oldki H I gl aF ola-f dY 3o
T Communicate PR BT BT FRAT & 39 Tiect § Al3R- oidel iR, BRN-a1dd] oI &b ol Data Provide &R
WEBTJ-TWFIT%, f3raY 2T Host 31T & Connect ?fCIT?f%I AR Layers ﬁtﬁwg
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o Physical Layer (Ethernet, Token Ring, PPP)

o Network Layer (IP)

e Transport Layer (TCP, UDP)

e Application Layer (Telnet, HTTP, FTP, Gopher)

Application Layer A

Telnet HTTP, FTF, SMTP

Transport Layer
TCR, UDF

Sanding Data
Bler] Bunsoay

Network Layer
o

¥ Physical Layer

Ethernef. X.25, Token Hing

Physical Layer:

OS| I Model P e 1 f& Layer Physical Layer & I8 Layer Physical TIT Selfdgadd dmiae & fofg
Responsible Y&dTl g SRY: — dleeyT, Sel X anfel 39 Layer g Digital signal, Electrical signal Y §&ef ST &l
S99 Layer § Network & o13TISc 31T Network &l @rataitoit &1 wrf ot 81T 81 Physical Layer WX, fthfdet
ST GRT AUICS Rt & TT8T &7 STINT dRep ST TiRIfie fhaT STTaT &: Soifded diees, XS Hiad, ar
SHRS IT ST AT B U

Network Layer:

Network Layer OSI Model & dRIRY Layer & 3 Layer @I Packet unit 4T &&T SITAT 81 3 Layer ¥ switching
T routing technique T AT fHT STCT 81 $9BT BRI |.P. address provide X1 gl Network Layer Y S ser
REIGH ‘ﬁéb?ﬂT & B H BT & IR g ﬁ%ﬂ? @1 source ¥ destination T® qg%nfr T DH Network Layer &1
BT 8l

Transport Layer:

TRIAIE Layer OS| Model &t @refY Layer 21 3 Layer H SIf MIcidiel & S99 end-to-end 2 SIET transport
RIS UTH 8IdT & 3TR 37 gRT AT BRe I SRe-9M 8Re & §1 Breuf~d B a9 ST &1 ST IgaT
STIST Tep 3R Udp Hieiier 39T Layer H 31T 8

Application Layer:

Application Layer OSI Model CARSIGEl Layer 81 Network VAIha GRI greiHe T 7T 81 I8 VAR
STT BT ATSg™ PR &, FORT Network TR IR T ST 81 T8 Layer Network TaRIRT o fofq Ueetiherd A
o foTq TSt & WU o BRY R & SR JoRT I ITeT ST M o T &l

OSI Model 3R TCP/IP Model # S $& HIC IR UR a1 3<R & Sl $9 JPR &

OSI MODEL TCP/IP MODEL

JE U 7th Layer Model & JE T 4th Layer Model &

Jg International Organization for Standardization $Hd°l<4§49rh o 3T o T8I forT Eﬁ@@?ﬁ DARPA
SRT 1980 ¥ faafad fohar T & 1970 ¥ § ST =T T

I8 Model Network &t Understanding & fo7 9T || 2RI / 31SdY @1 vas faf3Te A ToRaman & 8f ey &
T RSTEY I8 TSI ST Fob h 3MMRIR Network work || o7 f$sitg= faaim =T TCP /IP Model OSI Model H 99Ty
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&Y HRAT | 3T AR R 3 U AFESH (Guideline ) &
BT H TRINT fhr SITaT 31

T Function 37X Task @' Real & Implement &R BT AT
g

$G$I JH-IT Uh Reference model P IR R & ST
NI

9 Model @I Protocol Model 8T ST & | &1 el g4
Pie THRT CIIC UICIDIcT BT BRell & O -HTTP , S 99
BT U1l &; 3R RHUeT HeT SIAhR TIcihie], T&I SHel
SIATR HIcidiel — TCP / UDP Weidiet 31

Jg Model U vertical approach. @I Follow HRATE !

Jgg U horizontal approach @ Follows RaT & |

Protocol OSI Model # Hide Y& & ! RTeT 3=t &
Technology H uRafid fdar T g !

TCP /IP Model ® Protocol & Refresh &_-T 3T T8l &

OSI Model Ueh Open Standard Freedom Protocol
model & ST Service Interface 37k Protocol T ¥U¥ g
W IR PRaT & 37 ISP s T ™ ST 2l

TCP /IP Model T& Protocol Model & | 399 Service
interface 3T Protocol T & a1F 8ldl & | I 59h
Service Eﬁ Protocol %HT’T@T%TGFFITGI d %

IP ADDRESS:-

IP Address 3IT “Internet Protocol Address” Ud logical numeric address BT &, S P® 151.101.65.121 T
fERarRlt 3T &, I8 Irsut Q@}T W dY computer, smartphone, tablet, printer, router 3R switch ST internet
TR devices P AT (assign) SITAT 7. IE 3MTSUT TgxT T} fSaTST @Y STeRT-31TT (unique address) &1 ST €.
drfes IP Network H 3T Ue U&dT &1 b 3R I I § TR (communicate) R TTT.

MUY TS 31Yeh computer 3T smartphone & ol & Network Address &, RRIY internet 3TT9eT email IT data
S ¥ & 8T UTAT 8. ISTERYT & folY T courier 3T home address & HTEIH I AT b UG 8. ST ARE
internet address & HTEIH W 31T 379 fSaTg TR ST UTH & UTd &, Il 3mueh feargs o1 oft IP Address @t
SUINT IR &I &, I8 MBI U “Digital Address” 8. TSUT TS & 3ieh! BT & 9N F fI9Tire fomam Sirerr 2.

1) Network part.

2) Host.

Y UBET 9T (Network part) ST &, fd I8 Ug¥ b T & 3TR G&RT | (Host) 39 UdT &1 exact location &
IR H TR ST 8. SSTERUT F 17 576 ff 31T internet TR foeit website BT W™ T YITRT R &, AT computer
WW%W (ﬁﬂ@r Domain name Eb%TGﬂT-IT%) I DNS Server TR 99dT 8. 58T & domain name &7 3ﬂ’§cﬁ
TS S UITH BICT 8. 3MTSUT Ug™ & foFT @IS +fF Network ST $S¥iT d ST 8T &, BRI 8! ) Hahall. JATSUT U5
& TAEHRT A & T &,

e |IPv4 (Internet Protocol Version 4)
e |IPv6.(Internet Protocol Version 6)

IPv4

IP &T U8 IADRUT (version) IPv4 T, Y 1983 § ARPANET Production & foRr GHTa fosam e,
S Addressing system T SUART FRP network BT TETATT BT JATCT 8. TE FAXHRT Internet Engineering Task
Force (IETF) §RT §9RIT 31k RFC 791 H YT 8. SABT SYART OSI Model H pocket switched &5 T link-
layer ¥ T ST 8. IPv4 $2RAIC R (Ethernet Communication) % feTT Five classes (Class A I Class E
dd) ¥ 32 bit address scheme T SUANT HRAT 8. TE U AEITHD T (numerical address) g iR $IB binary
bits T dot(.) FRT ST fHT ST 8. FADT U THE bl TEAT 0 J R 255 T 8 Fdhcll 5. Example —
12.244.233.165.
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Internet protocol address % 3T version H TFTHT 4,294,967,296 addresses store fHI ST Tt 8. I 4
billion ¥ 31fefeh 8. TR~ SCIIC b g b AT 3717 g Reeffey 317 TS &, o I8 Fear R bl 8. 7Y IP address
¥R PR P oY BHR URT SR AT 78T 8. ST GHIE T FeTelT ST IpT 8. b 3TN P IATSUT U9 IPv6
version H TR iR SR, IPv4 TS H 31TSHY ¥oT & folT UTer FTRINT &: Class A, Class B, Class C, Class D iR
Class E| ST&fdh ddel A, B, 3R C PT & IR IR ST BR8] &S Tl MUY Ued foh aer 397 o forg
SFART <l &, Ry 7T et H femar i & -

Class Class A Class B Class C Class D Class E

aea¥ A9 A | 8 16 24 not defined not defined

fihes

Jary & 128(27) 16,384 (214) 2,097,152 (221 not defined not defined

qEq

oy o 0.0.0.0 to 128.0.0.0 to 192.0.0.0to 224.0.0.0to 240.0.0.0 to
127.255.255.255 191.255.255.255 | 223.255.255.255 | 239.255.255.255 | 254.255.255.254

e TAF 126 a¢a® | TAF 16,000 Y% 2 A@ | T TEROT & sfasy # 39AhT F
W 16T A | Acad W Fcas 9 254 | v smfaE| fore sRféa, ar R
H U FET £ | 65,000 T | T F TOE 3R g F v

e Far & | War §) HRTEE|
IPv6

371 internet addresses ﬁﬁaﬁwmﬁ%%ﬁww internet addressing system (IPv6) SEISAC IS
38T 8. 39 AP DI internet protocol next generation (IPng) it 8T ST 2. IETF 7 1994 H $3¥ g% febaT o,
Jg Ud network layer protocol g S packet-switched f5r T network IR data communication @ Je&H HRaT
8. Uohe RaefiT & 3favd Acdd § &I nodes & &9 data send 3R received @RAT IMAT 8. Example —
3ffe:1900:4545:3:200:f8ff:fe21:67cf.

IPv6 & addresses @I hexadecimal ¥ folRaT TIT &. ST & T UeTT AT ¥ &g 8. $9b Ul Pl ofaTs 128
bit ¥ 3R T= colons () SRT 37 foar Srar 8. 39 AWNUT H oY 340 undecillion(
340,282,366,920,938,463,463,374,607,431,768,211,456) IP address R B ST Had . T8 ggd — dgd
ST 8. ST IP Addresses @1 supply = o AT AT IPv6 iR it 9 & benefit H& &Rl & 91 T

o 3nfl 3R IP address collisions T8l &R ST &Y private addresses, auto-configuration J 8l &. AT
T Network Address Translation (NAT) @R+ &t off SRR 78l &

o Y efficient routing Y&l IR &

« STI ¥ easier administration Ht Y& @l &

e U built-in privacy o} Ie FRc &,
STEl IPv4 display @R & addresses U@ 32-bit numerical number ¥ ST &Y T decimal format & foRer g( &G}
g, SIY dT 203.278.148.81 IT 192.138.0.1. T&I IPv6 ¥ trillions & TGS ¥ addresses BNl &, AT S
hexadecimal & format H display foFT ST &, SI_Y T 3fge:1800:4545:3:100:18ff:ee21:97cf.
IP Address & UHR
3FR 3TY Ugel T IP Addresses & a9 5 AT ST <Tel JATULT A ST I SAIT ST b IP Addresses & Hi agd
q Types B 8. 58T I IP Addresses 39 81 & numbers 31K letters &, a81 T4t addresses & B THM &l
8T .7 9feTy IP Addresses & types & 9T 5 I €.

e Private IP Addresses

o Public IP Addresses

o Static IP Addresses

e Dynamic IP Addresses
Private IP Address
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3%’ Udh network & “inside” H SECHTC ERIRSIG] %, Sy I Uh DI T probably U TR H run P & 9 VPN
&1 IP Addresses &T AT 3MIP devices BT router 3R gﬂ? devices ¥ IT2F communicate @Y & 1%*11’ fopar
STl & U private network 4. Private IP Addresses @I manually set {3 STTQT & AT 37U router & GRT
automatically ' assign T ST AT &.

Public IP Address

T UPR & IP Addresses T 3¥aHTeT Network & “outside” H fdhaT SITaT &, 57 & ISP SIRT assign fosam mar
&1, I I8 main address BT & Y BT 31TYP home IT business network & AT fopaT ST & "ngJT WP
networked devices & T2l communicate @ & ey (\—;ﬁeﬁr%" internet). 3 T IRT UG dxalT § 319 devices
P ISP T Uga o foly RTIRT 3119 §fFRITR & websites 3R §ER devices & AT directly communicate @Y
AP & 319 & personal computer q. S private IP Addresses 3R public IP Addresses dT ar dynamic &
Hhd & T static & Tl &, STBT TadAd HT AT AT Al change BT AHhd & AT Tal.

Dynamic IP Address

U% |P address fORY & assigned f3aT STTAT & T DHCP server & GRT S U dynamic IP address HE &.
Static IP Address

g8l 3FR Udh device § DHCP enabled 78 Bt & a1 39 support & BT & I IP address @1 manually
assigned fpaT ST 8, 39t case H IP address @I U static IP address P&l ST 2.

Difference Between IPv4 Vs IPv6:-

IPv4 IPv6
IPv4 T 32 bit IP address &. IPv6 T 128 bit IP address &.
Tch AEITHE (numeric address) g, 395 Iz Udh Alphanumeric address g, rap binary bits o)
binary bits ) T& colons(:)RT TR fHT ST 8. 395 hexadecimal
dot(.) RT TR faaT ST &. oY et 8.
% header field P AEAT 12 3R header | AP header field & T 8 31K header files & FaTS
files & TS 20 Bl &. 40 B B
Y yat @Y <M (unicast, broadcast 3R | T UBR & 3MTSUT TS unicast, multicast 3R anycast
multicast) Y & ST ST 2. BT &
JE IP address $T Ui HEV Class A, Class B, | I8 unlimited numbers ¥ IP address @I T&R &R 6T
Class C, gfaer g
Class D 3fR Class E & & &. FRAT &,

NAT (Network address translation) SUdhrU r

379 fJ9TTeT address space & HRUT IE direct
DT Tk SUINT ST Udhol NAT address dr P

R addressing < GfaeT e 8.
fHefT 3T system & AT FAR R A G4 U | Configuration optional BITIT &, ST 31Taede BT R R
TS T YuITef! @ configure @=AT BIAT . T &.
JE B 4 billion IP address TER &R Bl A9 ST 340 undecillion 3MTEYY TS TR 5 ST
AT ST 8. e B, Sl g ST &,
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