
Computer Network 

Dr.Hashamdar

Chapter 1

Introduction to Networking

CCNA1: Module 1 and 2



Contents

 Introduction

 Computer Basic

 Connectivity

 Web Browser

 Binary Number

 Binary Logic

 Network Terminology

 Bandwidth

 Networking Models



Introduction

 The Internet is the largest data network on earth. It

consists of a multitude of interconnected networks both

large and small.

 Connection to the Internet can be broken down into the

physical connection, the logical connection, and the

application.

 Physical connection

 Connecting a modem or a network interface card

(NIC) from a computer (PC) to a network.

 Logical connection

 Uses standards called protocols. A protocol is a 

formal description of a set of rules and conventions

that govern how devices on a network communicate. 



Introduction

 The Transmission Control Protocol/Internet Protocol

(TCP/IP) suite is the primary protocol used on the

Internet

 Application interprets the data and displays the

information in an understandable form

 Example, a web browser displays Hypertext Markup

Language (HTML) as a web page.

 File Transfer Protocol (FTP) is used to download files

and programs from the Internet.



Computer Basic
 Small, Discrete Components

 Transistor, Resistor, Capacitor

 Integrated circuit (IC)

 Connector

 Light emitting diode (LED)

 Personal Computer Subsystems

 Printed circuit board (PCB)

 CD-ROM drive, Floppy disk drive and Hard disk drive

 Central processing unit (CPU)

 Microprocessor

 Motherboard

 Bus



Computer Basic

 Random-access memory (RAM)

 Read-only memory (ROM)

 System unit

 Expansion slot

 Power supply

 Backplane Components

 Backplane

 Network interface card (NIC)

 Video card and Audio card

 Parallel port, Serial port and Mouse port

 Power cord 
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Computer Basic

 Network interface card (NIC)

 A printed circuit board that provides network 

communication capabilities to and from a personal 

computer.

 Communicates with the network through a serial 

connection and with the computer through a parallel 

connection

 The NIC uses an Interrupt Request (IRQ)

 An IRQ is a signal informing the CPU that an event 

needing attention has occurred. 

 When selecting a NIC, consider the following factors: 

 Protocols – Ethernet, Token Ring, or FDDI



Computer Basic

 Types of media – Twisted-pair, coaxial, wireless, 
or fiber-optic 

 Type of system bus – PCI or ISA

 Notebook computers may have a built-in interface or 
use a PCMCIA card.

 Modem (Modulator-demodulator)

 A device that provides the computer with connectivity 
to a telephone line.

 It converts (modulates) the data from a digital signal 
to an analog signal that is compatible with a 
standard phone line.

 The modem at the receiving end demodulates the 
signal, which converts it back to digital



Connectivity

 In the early 1960s, connection rate was very slow, 300 
bits per second (bps), translating to about 30 characters 
per second

 1990s modems were running at 9600 bps and reached 
the current standard of 56 kbps by 1998

 In 2000, high speed services moved from the corporate 
environment to the consumer market

 DSL and cable modem are "always on" services that 
provide instant access.

 TCP/IP is a set of protocols or rules developed to allow 
cooperating computers to share resources across a 
network. To enable TCP/IP on the workstation, it must 
be configured.

*Lab 1.1.6 PC Network TCP/IP Configuration



Connectivity

 Testing connectivity with ping

 Ping is a utility used to verify Internet connectivity. 

 Ping command works by sending multiple IP packets 
to a specified destination. Each packet sent is a 
request for a reply.

 The output response for a ping contains the success 
ratio and round-trip time to the destination. 

 ping 127.0.0.1 

 ping IP address of host computer 

 ping default-gateway IP address

 ping remote destination IP address  



Web Browser

 A web browser performs the following functions: 

 Contacts a web server 

 Requests information 

 Receives information 

 Displays the results on the screen 

 Two of the most popular web browsers are Internet 
Explorer (IE) and Netscape Communicator. 

 Plug-ins

 An application programs that run proprietary files that 
Web browsers are unable to interpret:

 Example, Flash , QuickTime, Real Player

*Lab 1.1.9 Basic PC/Network Troubleshooting Process



Binary Number

 Computers work with and store data using electronic 
switches that are either ON (1) or OFF (0). 1 and 0 are 
referred to as binary digits or bits. 

 The American Standard Code for Information 
Interchange (ASCII) is the most commonly used code for 
representing alpha-numeric data in a computer. Each 
character has a unique pattern of eight binary digits 
assigned to represent the character.

 Binary 0 represented by 0 volts of electricity while binary 
1 represented by +5 volts of electricity

 One byte represents 8 bits. A Byte can then represent 
a single character of data in the ASCII code

 1 kilobyte  = 1024 bytes



Binary Number

 The figure shows the step 

to convert decimal 

numbers to binary 

numbers



Binary Number

 The figure shows the step 

to convert binary 

numbers to decimal 

numbers 

 101102 = (1 x 24 = 16) + 

(0 x 23 = 0) + (1 x 22 = 4) 

+ (1 x 21 = 2) + (0 x 20 = 

0) = 22 (16 + 0 + 4 + 2 + 

0)



Binary Number

 Hexadecimal (hex) can be used to represent binary 

numbers in a more readable form.

 The word hex is often abbreviated 0x when used with a 

value as shown: 0x2102

 Hexadecimal reduces an eight bit number to just two hex 

digits.



Binary Logic

 Boolean logic is based on digital circuitry that accepts 
one or two incoming voltages. 

 It allows two numbers to be compared and a choice 
generated based on the two numbers. 

 These choices are the logical AND, OR and NOT. 

 The NOT operation takes whatever value is presented, 0 
or 1, and inverts it

 The AND operation takes two input values. If both are 1, 
the logic gate generates a 1 output. Otherwise it outputs 
a 0.

 The OR operation also takes two input values. If at least 
one of the input values is 1, the output value is 1.

 The two networking operations that use Boolean logic 
are subnetwork and wildcard masking. 



Binary Logic

 The 32-bit binary addresses used on the Internet are 
referred to as Internet Protocol (IP) addresses 

 To inform a computer which part of an IP address is the 
network and which part is the host, a second 32-bit 
number called a subnetwork mask is used. 

 ANDing the IP address 10.34.23.134 and the subnet 
mask 255.0.0.0 produces the network address of the 
host: 

00001010.00100010.00010111.10000110
11111111.00000000.00000000.00000000
00001010.00000000.00000000.00000000

 The subnetwork is 10.0.0.0



Network Terminology

 Businesses needed a solution that would successfully 
address the following three problems: 

 How to avoid duplication of equipment and 
resources 

 How to communicate efficiently

 How to set up and manage a network

 One early solution was the creation of local-area 
network (LAN) standards. 

 Later, metropolitan-area networks (MANs) and wide-
area networks (WANs) were created. It allows 
businesses to communicate with each other across great 
distances. 



Network Terminology

 Network Device 

 Two classifications 

 End-user devices (Host) include computers, 
printers, scanners, and other devices that provide 
services directly to the user.

 Network devices include all the devices that 
connect the end-user devices together to allow 
them to communicate.

 Network devices provide extension of cable 
connections, concentration of connections, conversion 
of data formats, and management of data transfers.

 Examples of devices that perform these functions are 
repeaters, hubs, bridges, switches, and routers.
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Network Terminology

 Repeater is used to regenerate analog or digital signals 

distorted by transmission loss due to attenuation.

 Hub concentrates connections. It takes a group of hosts 

and allow the network to see them as a single unit.

 Bridge convert network transmission data formats as 

well as perform basic data transmission management. It 

provides connections between LANs.   

 Switches add more intelligence to data transfer 

management. They can transfer the data only to the 

connection that needs that data.

 Routers can regenerate signals, concentrate multiple 

connections, convert data transmission formats, and 

manage data transfers. They can also connect to a WAN



Network Terminology

 Network Topology

 Defines the structure of the network 

 Physical topology, which is the actual layout of the 
wire or media.

 Logical topology, which defines how the media is 
accessed by the hosts for sending data.

 Physical Topology

 A bus topology uses a single backbone cable that is 
terminated at both ends. 

 A ring topology connects one host to the next and 
the last host to the first. 

 A star topology connects all cables to a central point 
of concentration. 
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Network Terminology

 An extended star topology links individual stars 

together by connecting the hubs and/or switches.

 A hierarchical topology linked to a computer that 

controls the traffic 

 In mesh topology, each host has its own connections 

to all other hosts. 

 Logical Topology

 Broadcast topology simply means that each host 

sends its data to all other hosts on the network 

medium.

 Token passing controls network access by passing 

an electronic token sequentially to each host. 



Network Terminology

 When a host receives the token, that host can send 

data on the network. If the host has no data to send, it 

passes the token to the next host and the process 

repeats itself.

 Token Ring and Fiber Distributed Data Interface 

(FDDI)

 Arcnet is token passing on a bus topology



Network Terminology

 Network Protocol

 Collections of protocols that enable network 

communication from one host through the network to 

another host.

 Determine the format, timing, sequencing, and error 

control in data communication.

 Local Area Network (LANs)

 Consist of computers, NIC, peripheral devices, 

networking media and network devices

 Make internal communications possible. 

 Common LAN technologies are Ethernet, Token 

Ring and FDDI
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Network Terminology

 Wide-area networks (WANs)

 WANs interconnect LANs

 It provides instant communications across large 
geographic areas. 

 WAN technologies are: 

 Modems 

 Integrated Services Digital Network (ISDN) 

 Digital Subscriber Line (DSL) 

 Frame Relay 

 US (T) and Europe (E) Carrier Series – T1, E1, T3, 
E3 

 Synchronous Optical Network (SONET)
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Network Terminology

 Metropolitan-area networks (MANs)

 A network that spans a metropolitan area such as a 
city or suburban area.

 It usually consists of two or more LANs in a common 
geographic area.

 Storage-area networks (SANs) 

 A dedicated, high-performance network used to move 
data between servers and storage resources. 

 It allows high-speed server-to-storage, storage-to-
storage, or server-to-server connectivity. 



Network Terminology

 Virtual private network (VPN)

 A private network that is constructed within a public 
network infrastructure such as the global Internet.

 It is a service that offers secure, reliable connectivity 
over a shared public network infrastructure 

 Three main types of VPNs 

 Access VPNs

 Intranet VPNs

 Extranet VPNs



Network Terminology

 Intranets

 Intranets are designed to permit access by users who 
have access privileges to the internal LAN of the 
organization.

 Extranets

 Extranets refer to applications and services that are 
Intranet based, and use extended, secure access to 
external users or enterprises. 

 It is the extension of two or more Intranet strategies 
with a secure interaction 



Bandwidth

 Bandwidth is defined as the amount of information that 
can flow through a network connection in a given period 
of time.

 Bandwidth is finite and is not free

 A networking professional must understand the 
tremendous impact of bandwidth and throughput on 
network performance and design. 

 Bandwidth is like the width of a pipe.

 Bandwidth is like the number of lanes on a highway. 



Bandwidth

 The basic unit of bandwidth is bits per second (bps). 

 For example, that a T3 connection at 45Mbps operates 

at a higher speed than a T1 connection at 1.544Mbps

 Bandwidth varies depending upon the type of media as 

well as the LAN and WAN technologies used.

 Transfer time = size of file / bandwidth (T=S/BW) 

 The result is an estimate only

 The result is likely to be a best-case transfer time

 Analog bandwidth is measured by how much of the 

electromagnetic spectrum is occupied by each signal. 

The basic unit of analog bandwidth is hertz (Hz), or 

cycles per second.



Bandwidth

 Throughput refers to actual measured bandwidth, at a 

specific time of day, using specific Internet routes, and 

while a specific set of data is transmitted on the network. 

 Factors that determine throughput: 

 Internetworking devices 

 Type of data being transferred 

 Network topology 

 Number of users on the network 

 User computer 

 Server computer 

 Power conditions



Network Model

 The concept of layers is used to describe communication 

from one computer to another.

 The information that travels on a network is generally 

referred to as data or a packet

 A packet is a logically grouped unit of information that 

moves between computer systems. 

 As the data passes between layers, each layer adds 

additional information that enables effective 

communication with the corresponding layer on the other 

computer. 



Network Model

 A data communications protocol is a set of rules or an 

agreement that determines the format and 

transmission of data 

 A protocol in one layer performs a certain set of 

operations on data as it prepares the data to be sent 

over the network. 

 Open System Interconnection (OSI) reference model 

was released in 1984 to provide vendors with a set of 

standards that ensured greater compatibility and 

interoperability among various network technologies

 The OSI reference model explains how packets travel 

through the various layers to another device on a 

network  



Network Model

 In the OSI reference model, there are seven numbered 

layers 

 Advantages of multiple layers

 It breaks network communication into smaller, more 

manageable parts. 

 It standardizes network components

 It allows different types of network hardware and 

software to communicate with each other. 

 It prevents changes in one layer from affecting other 

layers. 

 It make learning easier



Network Model

 In order for data to travel from the source to the 

destination, each layer of the OSI model at the source 

must communicate with its peer layer at the destination. 

 Protocols of each layer exchange information, called 

protocol data units (PDUs).

 Encapsulation wraps data with the necessary protocol 

information before network transit. 

 Data Encapsulation

 Layer 4 – Segment

 Layer 3 – Packet / Datagram

 Layer 2 – Frame

 Layer 1 - Bit
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Network Model

 Five steps in data encapsulation

 Build the data

 Package the data for end-to-end 

transport

 Add the network IP address to the 

header 

 Add the data link layer header and 

trailer.

 Convert to bits for transmission. 



Network Model

 The historical and technical standard of the Internet is 

the TCP/IP model. 

 TCP/IP was developed as an open standard.

 It has the following four layers: 

 Application layer 

 Transport layer 

 Internet layer 

 Network access layer 



Network Model

OSI Model TCP/IP Model



Network Model

 Comparison of OSI Model and TCP/IP Model

 Similarities

 Both have layers. 

 Both have application layers

 Both have comparable transport and network 

layers. 

 Both assume packets are switched.

 Differences

 TCP/IP combines the presentation and session 

layer issues into its application layer. 

 TCP/IP combines the OSI data link and physical 

layers into the network access layer. 




