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Course Learni'ng outcome
We will try to answer the most common questions, including:
**Definea computer network and Internet.
**What is the classification of computer networks.
*$*What is OSI and TCP/IP Reference Models.
**Whatis IP: Address, Fragmentation and Subnetting.
**What is Routing Algorithms
**What is the Data Transmission.
**What is the Transmission Media.
**What is Data Link Layer

+*Source 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.
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What Is the Internet?
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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/ 11
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What is in a Network?
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What s in a Network?
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Communications Networks c¥Las¥| oISl i

® 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
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Communications Networks ¥ Las¥l &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
v'Internal modem

* Network interface cards
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Peer-To-Peer Networks

Peer-to-Peer
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Client-Server Networks

Client-Server

)3)llauﬁwj ‘@.AM\th«}aﬁd&t;&j&ﬂ‘miaum.\é}g‘amxda
QWb ot 1 el Bead o (Sag SLis (a9 cbutsl3 ) A8 cyo Ay all da ilad oST >
Laleas pleall e A AN Jlaas

https://manara.edu.sy/ 22


Video/P2P.avi

Y

6)lioJl

Blyazl! S1uie¥l Cou SIS ¢ gsf

» Personal Area Networks (PANs)

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

» Campus Area Networks (CANs)
» Metropolitan Area Networks (MANSs)
» Wide Area Networks (WANs)
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Personal Area Networks (PANs) ®
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v Connects multiple computers in your home
‘/Share Internet access
v Share peripherals

v/ Can be wired or wireless

®* Home Area Networks (HANs)
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Campus Area Network (CAN) ®

Lyte S Lolsg Bouma 2udlyan Aahie (rass AST of LAN 6808 Loy a0l aS0ad! 2 @
o L)Lu& ducld ‘a._LCUqam 63.]_.&AL?-

3338 5l Al

bl A<

https://manara.edu.sy/ 27

i

Metropolitan Area Networks (MANSs) ®
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R/
*%* Bus Topology

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

Terminator
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% Star Topology

Tl The star topology is the most commonly used architecture in Ethernet LANs
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** Tree Topology

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

https://manara.edu.sy/ 344
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<> Ring Topology L.‘.’.'}'I}.‘EJ“?:"“’-" ‘;'K'."‘;"" &‘3‘”

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.

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

m Dual ring — The dual ring topology allows data to be sent in both directions.

Two links connected to the
same networking device

https://manara.edu.sy/ 355
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+* Mesh Topology

@ The mesh topology connects all devices (nodes) to each other for redundancy and fault tolerance.

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

m Implementing the mesh topology is expensive and difficult.

Mesh Topology

https://manara.edu.sy/ 366
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Ethernet cable

Entertainment Console Computer 3
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