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Chapter1 : Emergence of Network , principle of communication Network ,Reference Model and 
Multiplexing

Topics covered: 
What is Computer Network?
Uses and advantages of Computer Network.
Principles of Communication.
OSI reference Model
TCP/IP reference Model

Text book:
1. Computer Networking 

  A Top-Down Approach Featuring the Internet 
James F. Kurose and Keith W. Ross 

2. Data and Computer Communication William Stalling
3. Computer Network A.S Tanenebaum

What is computer Network?
A communication system for connecting computers/hosts. 

• A computer network is a number of computers ( also known as nodes) connected by some 
communication lines.

• Two computers connected to the network can communicate with each other through the other 
nodes if they are not directly connected.

• Some  of  the  nodes  in  the  network  may  not  be  computers  at  all  but  they  are  network 
devices( Like switches, routers etc.) to facilitate the communication.

Uses of the computer Network
• Exchange of information between different computers. (File sharing)
• Interconnected small computers in place of large computers. 
• Communication tools (voice , video) 
• Some applications and technologies are examples of Distributed system. (Railway reservation 

system, Distributed databases etc).
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Advantages of Computer Network?
• Better communication
• Better connectivity
• Better sharing of Resources
• Bring people together

Network supporting the way we live
Communication  is  almost  as  important  to  us  as  our  reliance  on air,  food,  water  and shelter.   The 
methods that we used to share the information are constantly changing and evolving. As with every 
advance in communication technology, the creation and interconnection of data network is having a 
profound effect. These days computer networks have evolved to carry voice, video streams, text and 
graphics between many different types of devices.

The  immediate  nature  of  communications  over  the  Internet  encourages  the  formation  of  global 
communities. These communities foster social interaction that is independent of location or time zone. 

Examples of Todays popular communication tools.
1. Instant messaging
2. Weblogs
3. wikis
4. Podcasting
5. Collaboration tools
6. Facebook
7. Twitter

Networks Supporting the way we learn
communication,  collaboration  and  engagement  are  fundamental  building  blocks  of  education. 
institutions  are  continually  striving  to  enhance  these  processes  to  maximize  the  dissemination  of 
knowledge. Robust and reliable networks support and enrich student learning experiences.
Traditional Learning Process:

1. Text book
2. Instructor

these are limited in type of format and the timing of the presentation.

In contrast, on-line courses can contain voice, data, and video, and are available to the students at any 
time from any place. on line distance learning has removed geographic barriers and improved student 
opportunity. 

• course-ware
• collaboration
• References
• Administration
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Network supporting the way we work:
• Remote Access: Business application can be accessed remotely as if employees were on site.
• Multiple Resources: workers in any location can reach each other and access multiple resources 

on the network.
Network supporting the way we play:
on-line games
Modes of communication:
In an IPv4 network, the hosts can communicate one of three different ways: 

• Unicast - the process of sending a packet from one host to an individual host 
• Broadcast - the process of sending a packet from one host to all hosts in the network 
• Multicast - the process of sending a packet from one host to a selected group of hosts
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Protocol:
A protocol defines the format and the order of messages exchanged between two or more 

• Each protocol object has two different interfaces.
- Service interfaces: Defines operation on this protocol.
-Peer-to-peer interfaces: Defines message exchanged with peer.

communicating entities, as well as the actions taken on the transmission and/or receipt of a message. 
• Building blocks of a Network Architecture.

• Most networks are organized as a series of layers.
• The task of each layer is to give some service to the upper layers.
• Any layer maintains a virtual connection with the corresponding layer in a peer.
• There is a peer to peer protocol running between any two corresponding layers.
• The interface between any two layers is well defined. 
• The implementation of each layer in each node is transparent to other devices.

                     4

A Human protocol and Computer Network protocol



Principle of Communication:

The primary purpose of any network is  to  provide a  method to communicate.  All  communication 
methods have three elements in common. The first of these elements is the message source, or sender. 
Message  sources  are  people,  or  electronic  devices,  that  need  to  communicate  a  message  to  other 
individuals or devices. The second element of communication is the  destination, or receiver, of the 
message. The destination receives the message and interprets it.  A third element, called a  channel, 
provides the pathway over which the message can travel from source to destination. 

Protocols are specific to the characteristics of the source, channel and destination of the message. The 
rules used to communicate over one medium, like a telephone call, are not necessarily the same as 
communication using another medium, such as a letter. 
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Protocols define the details of how the message is transmitted, and delivered. This includes issues of: 

1. Message format 
2. Message size 
3. Timing 
4. Encapsulation 
5. Encoding 
6. Standard message pattern 

Encoding:
Encoding is the process of putting a sequence of characters (letters, numbers, punctuation, and certain 
symbols) into a specialized format for efficient transmission or storage. Encoding between hosts must 
be in an appropriate form for the medium. Messages sent across the network are first converted into 
bits by the sending host. Each bit is encoded into a pattern of sounds, light waves, or electrical impulses 
depending on the network media over which the bits are transmitted. The destination host receives and 
decodes the signals in order to interpret the message. 

Message Format:
Message that is sent over a computer network follows specific format rules for it to be delivered and 
processed.  Just  as  a  letter  is  encapsulated  in  an  envelope  for  delivery,  so  computer  messages  are 
encapsulated. Each computer message is encapsulated in a specific format, called a frame, before it is 
sent over the network. A frame acts like an envelope; it provides the address of the intended destination 
and the address of the source host. 

Message Size:
When a long message is sent from one host to another over a network, it is necessary to break the 
message into smaller pieces. 

Message Timing:
One factor that affects how well a message is received and understood is timing . People use timing to 
determine when to speak, how fast or slow to talk, and how long to wait for a response. These are the  
rules of engagement.

1. Access Methods
2. Flow Control
3. Response Timeout
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Elements of Network:
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OSI Model:
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Physical Layer: How to transmit bits.
Data Link Layer: How to transmits frames
Network: How to route packets to the node. 
Transport: How to send packets to the applications.
Session: Manage connections.
Presentation: Encode/Decode messages, security.
Application: Everything else.

Comparison between OSI and TCP/IP Model:
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Multiplexing:
Why Multiplexing?
Basic concept of multiplexing
Frequency division multiplexing
Wavelength division multiplexing
Time division multiplexing

• Synchronous
• Asynchronous

Inverse TDM
Course syllabus deal with Simplex, Duplex and half Duplex

Simplex:
A form of communication in which signals are sent in only one direction. This is different from duplex 
transmission, in which signals can simultaneously be sent and received by a station, and from half-
duplex transmission, in which signals can be sent or received but not both at the same time. Simplex 
transmission occurs in many common communication applications, the most obvious being broadcast 
and cable television.  It  is  not  used in  true network communication because stations  on a  network 
generally need to communicate both ways. Some forms of network communication might seem to be 
simplex in nature, such as streaming audio or video, but the communication actually takes place using 
bidirectional  network  traffic,  usually  Transmission  Control  Protocol  (TCP)  traffic.  Simplex 
communication  is  not  included  in  the  V  series  recommendations  of  the  International 
Telecommunication Union (ITU).

duplex
A telecommunications term referring to bidirectional communication. In full-duplex communication, 
both stations send and receive at the same time, and usually two communication channels are required. 
However, you can also achieve full-duplex communication using a multiplexing technique whereby 
signals traveling in different directions are placed into different time slots. The disadvantage of this 
technique is that it cuts the overall possible transmission speed by half.

In half-duplex communication, only one station can transmit at any given time while the other station 
receives the transmission. The opposite of duplex communication is simplex communication, which 
can occur only in one direction.

half-duplex
A mode of communication in which data can be transmitted or received, but cannot be transmitted and 
received simultaneously. The simplest example is a walkie-talkie: You have to press a button to talk and 
release the button to listen. When two people use walkie-talkies to communicate, at any given moment, 
only one of them can talk while the other listens. If both try to talk simultaneously, a collision occurs 
and neither hears what the other says.

Communication through traditional Ethernet networks is another example of half-duplex 
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communication. When one station on an Ethernet transmits, the other stations detect the carrier signal 
and listen instead of transmitting. If two stations transmit signals simultaneously, a collision occurs and 
both stations stop transmitting and wait random intervals of time before retransmitting.

In contrast, full-duplex communication enables stations to transmit and receive signals simultaneously, 
with the advantage of providing twice the bandwidth of equivalent half-duplex technologies. However, 
full-duplex requires two communication channels to achieve these results—one to transmit and one to 
receive signals.

A third mode of communication is called simplex, which involves transmission in one direction only, 
with one station transmitting signals and the other receiving them.
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