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 Internet



LAN.& WAN

e LAN A group of computers in small area connected by a comm
on medium

= Node Each of the computers and other communication devices
" is called a Node



Wicj,é.Area Networks

« An internetworks composed of LANs in distant locations. To connec
t them we need WAN connections.

* Point to Point Connection (2 Devices)
* Tel Lines- Radio Waves , etc
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Client/Server & Peer-to-Peer Networks

Client/Server

« Server A computer or an application ,sharing a file or printer (file s
erver, print server), Email server, web server, database server

« Client Computer which uses the service
Peer- to- Peer

. Each computer has an equal function as both client and server -10
or 15 nodes or fewer
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Clignt/Server

Application Hosting
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Data Storage

Centralized Backup
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Client PC



Pegr-to—Peer

Workstation Workstation

Printer

o f ‘ P
Printer is shared with
all users on the network

Workstation Workstation

Resources of each system are made available to other
systems on the network
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CAT 1 0.4 MHZ N/A
CAT 2 4 MHZ 4 MBPS
CAT 3 16 MHZ 10 MBPS
CAT 4 20 MHZ 16 MBPS
CAT S5 100 MHZ 100 MBPS
CAT S5E 100 MHZ 1 GBPS
CAT 6 250 MHZ 10 GBPS
CAT 6A | 500 MHZ 10 GBPS
CAT 7 600 MHZ 10 GBPS
CAT 7A ] 1000 MHZ 40 GBPS
CAT 8.1 | 2000 MHZ 25 GBPS
CAT 8.2 | 2000 MHZ 40 GBPS
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UTP Implementation Straight-Through

100BaseTX Straight-Through

=3 e
— SU g
Hub/Switch Server/Router
Pin  Label Pin  Label

1 R D 1 TD+

2 R [t 2 TD-

3 T D> 3 RD+

4 NC 4 NC

5 NC 5 NC

6 T D> 6 RD-

7 NC 7 NC

8 NC 8 NC

Cable 10BaseT/

Straight-Through Cable

1

1 8 717 8
A A TV Y0
AV AV
A A ¥V AV KAV
AU AV AA AV
AU ¥ A0 NV
wgwb wowbr wgwb wowbr
g o b br g o b br

Wires on cable ends are
In same order.
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Optical Fiber Core Diameters

62.5 um 50 uym Single-Mode (9 ym)

OM1 Multimode OM2/0M3/0M4/0M5 0S2 Single Mode
Multimode
OM3 350 ille 5)gi yuo 50/125 dgo ._Jf.u.m 83Lw Huo 9/125
dB/km 3.0 - piogili 850 ;3 wulype 1310nm-0.36 dB/km 33 walpe

dB/km 1.0 - yiogili 1300 3 (alyso 1550nm- 0.22 dB/km ;5 Lsylyo
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Gigabit Passive Optical Network
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OSI Reference Model
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Path determination and logical addressing
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Protocol Interaction

Application Application

Presentation Presentation

Session Session

Transport I Trai_sjort I
Network Network I

| Data-Link I | Data-Link I
Physical | Physical I




Routing

Router E
—@ WAN Router 7
- _l_@
I =
=
Application Application
Presentation Presentation
Session Router Router Session
Transport L J L Transport
Network Network Network Network
Data Link Data Link Data Link Data Link
Physical » Physical » Physical » Physical
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TCP/P ... .

39 iy eb ldos Sl 0399 wil3T 4 by WARPANET (DARPA) asu il 0395 Joae TCP/IP

Application

Presentation

Session

Transport

Application

Network

Transport

Data-Link

Internet

Physical

Network
Access

Al (o0 IS g0l fBOD

AL 0 ) b 4 Gl 4Y sle Golomo T W T o Sl 4 il Slem A0S wlol 038 0l 4 Golomo ol



Q@

Data-Link Layer

.

@

®

’.‘,

S <G (618 g dadog OSI (o uY can o 31 pgd Y Ulgie 4 Data_l_lnk Layer ¢

3318 ouge 41y LAN 4l e jo sl@Station 90 o Olwab! 359—0

. Ml H(MAC Address) = 3d widT wlawlyp da¥ ol 30l o 3 B3 widT  °
O a9 8 (SOIURT 4 Y Cpl jo Ol o

Ao 9 ldwe (3 osdT w08 2 50

*
2 © n 3% (o0 0010 SISl g S Y Bosw ¢ gblas Sl ¢
,\%DE’C Frame Relay ) WAN 4<i 9 (MAC (LLO)LAN 4l 4 Hg9 50 (SB3 51kl (5 gusT Jolls 40 (gl @

- .
e V| Ty

®



ork Layer

OSI &l Y cad Joaw i pgw 4Y Ulge 4 Network Layer ¢
| 3,15 ouge 4 1) Ao § Towe 38 il (g ST (bl 9 (@0 S lid 9 9Litin (LS pawmo Olo 1 g (93 i Coma® dulog

39 walgs IP APX g Apple talk (SGgy wlelyp 4Y (ol 50 Ao wydT &
- 932wl OSPF 9 RIP Gaamac (b yuwo SlehS9 51 9 i 3ol a5 &) (b o 9



TCP and UDP

« TCP/IP has two protocols at the transport layer
e Transmit Control Protocol (TCP)

Connection-Oriented and reliable ,packet acknowledgement,flow contr
ol error correction.

Designed for transmission of large amount of data with perfect bit acc
uracy

oo User Datagram Protocol (UDP)

Connectionless and unreliable service used for short transmissi
on and it doesn't produce much traffic(overhead is low)



TCP and UDP

 Transport layer protocols of TCP/IP
o« TCP is connection-oriented so is reliable

« UDP is connectionless and is unreliable



3 Address Resolution Protocol

| need the Etherne
address of 176.16.32

vl

172.16.3.1

172.16.3.




3 Address Resolution Protocol

| need the Ether
net address of 1

| heard that broadcast.
The message is for mé.
Here is my Ethern¥ ad

172.16.3.1 172.16.3.2




| need the Ether
net address of
176.16.3.2

172.16.3.1 172.16.3.2




3’ Address Resolution Protocol

| need the Ether
net address of 1

| heard that broadcast.
The message is for mé.
Here is my Ethern¥ ad

172.16.3.1 172.16.3.2

@ Map IP " MAC



Establishing a Connection

 First two systems select
then they increment the |
SNs for each subsequence message

Client send a message with an ISN
have SYN flag set in Control Bits field .o
n the response ,server sends a message
with the flag is set and
the response also has the flag ,onc
e the server receives the clients ack the
connection is established



TCP Three-Way Handshake/
Open Connection

Host A Host B

1 Send SYN

(seq =100 ctl = SYN)

SYN Received



TCP Three-Way Handshake/
Open Connection

Host A Host B

Send SYN

(seq =100 ctl = SYN)

SYN Received

Send SYN, ACK 2
(seq =300 ack = 1ul
ctl = syn,ack)

SYN Received
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TCP Three-Way Handshake/
Open Connection

Host A Host B

Send SYN

(seq =100 ctl = SYN)

SYN Received

_ Send SYN, ACK 2
SYN Received (seq =300 ack = 1ul
Established otl = syn.ack)

(seq =101 ack = 301
ctl = ack)



Cog%ection-Oriented Transport Layer Function(Reliable)

N = |

Sender Receiver

anchronize

| Acknowledge, anchronize
"‘ Acknowledge |

a Connection Established

I Data Transfer :

o |



Addressing Without Subnets

)

172.16.0.1 172.16.0.2 172.16.0.3  172.16.255.253 172.16.255.254

\ 172.16.0.0

Network 172.16.0.0




Addressing with Subnets

- 1 O
|1721630 )
@
1721640
T T 'la%_a%_%
172.16.2.0

\ 172.16.1.0

@ Network 172.16.0.0



l 1/2.16 l

Network

l 2.160'

Host

172.23.3.5

172.23.3.100

172.23.3.150

New Routing Table
Network Interface

172.16.0.0 EO
172.23.0.0 El




e

|172.16|.| 2 |.|160|

Network Subnet Host

172.16.3.5

172.16.3.100

172.16.3.150

New Routing Table
Network Interface

172.16.2.0 EO
172.16.3.0 El
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Command Prompt

Remote Desktop

Services

IP Configuration - Display Connection Configurat

ion

IP Configuration - Display DNS Cache Contents

IP Configuration - Delete DNS Cache Contents
IP Configuration - Release All Connections

IP Configuration - Renew All Connections

cmd

mstsc

services.msc

ipconfig /all

ipconfig /displaydns
ipconfig /flushdns
ipconfig /release

ipconfig /renew
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