PA D 8lial) daals

oy gl i

8yliadl ; Z
e dilaglaall duigl)

ZWRPONES [JEN 0. | JCH PO D

ol Geya
Gl e

2023-2024 ) plal 25/02/2024 ) S aa ) Jual

https://manara.edu.sy/

P

doola
ool
Course Learning outcome

We will try to answer the most common questions, including:
**Definea computer network and Internet.
**Whatis the classification of computer networks.
*$*What is OSI and TCP/IP Reference Models.
**What is IP: Address, Fragmentation and Subnetting.
**What is the Data Transmission.
**What is the Transmission Media.
**What is Data Link Layer
+%* Channel Coding Methods
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Chapter 1: Introduction

Learning outcome
**Define a computer network and Internet.
‘:’Identify a Peer-To-Peer and a server-based network.
’:‘Identify the network topology.

** Distinguish between wired and wireless communication.

https://manara.edu.sy/ 3
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What Is the Internet?

I e oedle) bl SIS gaama (e Bylie gag « ASYI Adladl ASad) g 0|

businesses, governments, educational institutions, and individuals)alaz|

https://manara.edu.sy/ 4



P

Step 1:
Data is divided into small
pieces, called packets.

Step 2:
Packets travel over the
Internet via routers.

Step 3:

At the destination, the
packets are reassembled
into the original message.

https://manara.edu.sy/ 5
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How the Internet Works

* Connecting to the Internet
® Business or school network connected to the Internet
* Dial-up access
* ISDN

Cable TV (CATV)

Digital subscriber line (DSL)

® Power line communications (PLC)

* Public Internet access point

https://manara.edu.sy/ 6
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Internet Map

piLen.wiKipedia.org/wiki/image: nternet map.
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Introduction of Networks
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What is networking? dola

® Communication!

® An interconnection of

computers and other devices
organized to share data,
information, hardware and
software including:

* Clientcomputers

* Servers (computers)

* Network Devices

® Hubs and Switches

® Routers

* Firewall

https://manara.edu.sy/ 9
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What is in a Network?

https://manara.edu.sy/ 1
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What is in a Network?

Ethernet NIC

RJ-45 Connector

LAN Switch

https://manara.edu.sy/ 11



Y

d)liall

What is in a Network?
bles 4l Q)S/;.)MS>
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What is in a Network?

https://manara.edu.sy/ 12
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What is in a Network?
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What is in a Network?
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Communications Networks c¥Las¥| &Ko

® Basic communications system
* Two computers, one to send and one to receive data
® Communications devices that send and receive data

® A communications channel over which data is sent

https://manara.edu.sy/ 16
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Communications Networks &¥Las¥| &I

X Digital vs. analog signals
* Digital : Individual electric pulses that a computer uses to represent data
* Analog: Continuous electric wave
* Modem (converts digital to analog)
v External modem
vInternal modem

* Network interface cards
1 1 1 1 1 1

W o
igital si digital signalll

moderi(./ ar;alogsigr:al\wem
Y

computer

computer

computer

0 0 0
digital signal
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Client-Server Q}_')'.H
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Peer-To-Peer Networks

Peer-to-Peer
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Client-Server Networks
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» Personal Area Networks (PANs)

» Home Area Networks (HANs)
» Local Area Networks (LANs)

» Campus Area Networks (CANs)
» Metropolitan Area Networks (MANs)
» Wide Area Networks (WANs)

https://manara.edu.sy/ 23
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®* Home Area Networks (HANs)

v Connects multiple computers in your home

\/Sharelnternet access
v'Share peripherals

v/ Can be wired or wireless

https://manara.edu.sy/ 25
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Metropolitan Area Networks (MANs) ©
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PAN Square meter Tm
Room 10 m
LAN Building 100 m
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Country 100 km
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+* Bus Topology

m Commonly referred to as a linear bus, all the devices on a bus topology are connected
by one single cable

Terminator

LewolSai¥ Lslas sl Al J Ldgumg gt 8,91 oliatal e Terminator dud,lall Lead
i ye 531 L o Lds s
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% Star Topology

[l The star topology is the most commonly used architecture in Ethernet LANs
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m Larger networks use the extended star topology also called tree topology. When used
with network devices that filter frames or packets, like bridges, switches, and routers,

this topology significantly reduces the traffic on the wires by sending packets only to
the wires of the destination host

% Tree Topology

https://manara.edu.sy/ 34
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%¢ Ring Topology L.‘.'?}J}"h'”“:"‘""' ISKid! t‘ﬁs‘

m A frame travels around the ring, stopping at each node. If a node wants to transmit data, it adds
the data as well as the destination address to the frame.

@ The frame then continues around the ring until it finds the destination node, which takes the data
out of the frame.

@ Single ring — All the devices on the network share a single cable

https://manara.edu.sy/ 35
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+* Mesh Topology
m The mesh topology connects all devices (nodes) to each other for redundancy and fault tolerance.

m Itis used in WANSs to interconnect LANs and for mission critical networks like those used by banks and financial
institutions.

ml Implementing the mesh topology is expensive and difficult.

\"
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Ethernet cable

Entertainment Console Computer 3
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OSI Reference Model

https://manara.edu.sy/

Learning outcome

**What s the need to layers.

+%* Benefits of Layered Architecture.
+* 0S| Reference Model.

+*TCP/IP Reference Model.

https://manara.edu.sy/
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An ExampléimNo Layering

Application Telnet FTP HTTP
Transmission Ethernet AL Wireless
Media optic

* No layering: each new application has to be re-implemented for every
network technology!

48 https://manara.edu.sy/
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An Example: Benefit of Layering

* Introducing an intermediate layer provides a common abstraction for

various network technologies

Application Telnet FTP HTTP

Transport
& Network

Transmission

Media
Ethernet Flbgr Wireless
optic
49 https://manara.edu.sy/
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Reference Models sl z 5Ll

Aol lall Aulaie dieud 7181 e atay:0SI(Open System Interconnection) Protocol model (7 layers) >
caliza 3 Aassivd] osSei0 4 Aol ulall slxily Jof 55kaisS ISO: International Standards Organization
sladadl

TCP/IP model (4 layers) >

55 https://manara.edu.sy/
gjtiall
OSI Layers
Application Layer
Presentation Layer Oriented Application
ap>90ll wlauill
Session Layer
Transport Layer: | wloas
Network Layer
Data Link Layer Network Dependent
aSaidll wloas
Physical Layer
56
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OSI Layers

Application Layer

Application Layer
Presentation Layer: Presentation Layer:

Session Layer Session Layer

Transport Layer Transport Layer

Network Layer

Network Layer

Data Link Layer Data Link Layer:

Physical Layer Physical Layer

57
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OSI Layers
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OSI Layers
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TCP/IP Reference Model
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OSI Vs TCP/IP
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Application Layer
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OSI Vs TCP/IP
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