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Data Communication and Networking 

Introduction 

 Data refers to the information. Data communications are the exchange of data between two devices via 

some form of transmission medium. The communicating devices are the part of a communication system 

made up of a combination of hardware (physical equipment) and software (programs).  

 The transmission medium may be cable or wire or even wireless. 

   Data communication system has four fundamental characteristics: 

(1) Delivery: The system must deliver data to correct destination. 

(2) Accuracy: The system must deliver the data accurately. Data must not be altered in the course of 

transmission. 

(3) Timeliness: The system must deliver data in a timely manner. 

(4) Jitter:        Jitter refers to the variation in the packet arrival time. It in the uneven delay in  

                        the  delivery of audio/video packets. It should be minimized or eliminated.   

Components: 

 Data communications system has five components : 

 ( 1)Message: The message is the information or data  that is to be communicated.  It can be text, numbers, 

pictures, audio and video or a combination of these. 

 ( 2 ) Sender : The sender is the device that sends the message. The device can be a computer, telephone 

handset, video camera and so on. 

 ( 3 ) Receiver : The receiver is the device that receive the data or message.  The device can be a computer,  

        telephone handset, video camera and so on. 

 ( 4) Transmission Medium : The transmission medium is the physical path by which a message travels from 

sender to receiver. (twisted-pair wire, coaxial cable, fiber optic cable, radio waves…)  

 ( 5 ) Protocol : Protocol is a set of rules and standards for two devices to communicate.  When two or 

more devices exchange data, there must be agreements on how this exchange will takes place. E.g. at 

what speed, which language. Without a protocol two devices may be connected but not communicated. 

Data Representation  

 Data (information) comes in the following forms : 

 ( 1) Text : Text  is represented as a bit pattern, a sequence of bits(0s or 1s ). Different sets of bits patterns 

have been designed to represent text symbols. Each set is called as a code. The process of representing 

symbols is called as coding. Today’s coding system is called as Unicode. Which use 32 bits to represent a 

symbol or character. The American Standard Code for Information Interchange (ASCII) , now constitutes 

the first 127 character in Unicode.   

 (2 ) Numbers : Numbers are also represented by bit patterns. However,  ASCII codes are not used but 

numbers are directly converted into a binary numbers(0s and 1s) 
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 ( 3 ) Audio : Audio refers to the recording or broadcasting of sound or music. Audio is by nature different 

form of text, numbers or images.   

 ( 4 ) Video : Video refers to the recording or broadcasting of a picture or movie.  

 

 Data Flow :  

Communication between two devices can be in  

( a) Simplex Mode : In simplex mode, the communication is unidirectional i.e. in one way. Only one of the 

device can transmit; the other device can only receive. eg. Keyboard, traditional monitor. 

( b) Half-Duplex mode : In half-duplex mode, each station can both transmit and receive, but not at the 

same time. When one device is sending the data, the other can only receive and vice-versa.  The entire 

capacity of the channel can be utilized for each direction. e.g. Walkie- Talkie. 

( c) Full-Duplex mode : In this mode, both stations can transmit and receive the data simultaneously. This 

mode is used when communication in in both directions is required all time. The capacity of the channel, 

must be divided between the two directions.  

 Distributed Processing  

 Most networks use distributed processing, in which a task is divided among multiple computers. Instead if 

one single large machine being responsible for all aspects of a process, separate computers (usually PC ) 

handle a subset. 

 

Network Basics and Infrastructure  

 Network is a set of device connected by communication link to share applications, data and hardware 

components. These devices are often referred as ‘ nodes’.  A node can be computer, printer, scanner or 

any other device capable of sending and receiving data generated by other nodes on the network.  

 Advantages of Computer Networks: 

1.  Resource Sharing : Hardware devices and data can be shared by different users even if they are 

located in different places within a building. The resources and the user may be within a same 

room, or separated many thousands of kilometers.  

2. Saving money:  Certain resources like a printer can be connected in network and shared by many 

users . Since a printer is used for a very short time, it is not necessary to provide every computer 

with its own printer. So he network  saves a money. 

3. File Server: It is possible to have a file server which stores files and these files can be accessed by 

any computer in the network. In this case the user are called clients and the computer which 

provides resources such as printers or files are called as server.  

4. Scalability : Scalability is the ability to increase the performance of the system by adding more 

processors. E.g. mainframe computers. In the client server model, new clients or new servers can 

be added as needed.  
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5. Increased Productivity: Network increases productivity as several people can enter data at the 

same time. They can also share the same data. 

6. Communications: A computer network is a powerful communication medium for users who may 

be separated by large distances. Using computer network it is easy for two or more people who 

are working on same project and who live far apart to write a report together. This network can 

also be used to send files from one user to another. E-mail, instant messaging, chat and video 

conferencing are some the technique used. 

7. High Reliability: Computer network provides high reliability by providing the same data on 

multiple computers. E.g. all files could be stored on 2 or 3 machines, so if 1 of them is unavailable, 

the other copies could be used.          

 

Types of Networks  

        There are three common and popular types of networks.         

    (1)LAN (Local Area network ) 

 It is a network of computers in a limited geographical region. Generally within 1 km of radius limit 

Computers are connected to each other  with the help of wire or cable or wireless medium.  Each 

computer may work with peripheral devices. 

 Features of LAN : 

 The main features of LAN are: 

1. LAN is owned by a single organization. 

2. It can consist of  2 to 100 computers and other devices such as printer, modem etc. 

3. All the devices are in the room or building or a campus. 

4.  All the devices are within a range of a few kilometers.  

5. One of the computers may be the file server while others are called nodes or workstations.  

6. It uses mostly, the wired media. 

7. It have a speed of about 100 Mbps. 

8. Very few errors takes place in the transmission process. 

9. It may use a star or ring or bus topology.     

10. The transmission medium is wired medium such as UTP cable or coaxial cable.  
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  (2)MAN (Metropolitan Area Network ) 

 Features of MAN: 

1. A MAN is spread out over a bigger area compared to LAN. i.e. it may occupy a city or a large 

campus.  

2. A MAN is owned by a single organization or may be shared by many organization within the city.  

3. A MAN is used to provide interlinking between various LANs. E.g. a company can use a MAN to 

interconnect all its LAN in various parts of a city. 

4. A MAN may span a distance of about 50-70 kms. 

5. The data transfer speed is very high in a MAN. 

6. These are usually based on ring topology. 

7.   The medium used for data transmission is fiber optic cable. 

 

 

  (3) WAN (Wide Area Network)  

 Features of WAN :  

1.  A wide area network covers many cities, states, countries or even continents. 

2. A WAN interconnects many smaller LANs or MANs together to form a larger network. 

3. WAN will use various communication technologies such as telephone networks, satellite 

communications, and undersea cables. 

4. Communication channels between computers are provided by the third party. 

5. WAN operate at lower speed of about 1-10 Mbps.  
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6. There are more chances of data corruption or lost during the transmission. 

7. Different types of computers, using different operating systems are connected together. 

8. WAN use the mesh technology.  

9. The transmission medium is satellite or microwave for transmission of data.  

Network Structure 

The way in which individual computers (called nodes) on a network interact with other computers depends on 

how they are organized. The most common structures are: 

 (1)   Client Server Model (Server Based)  

 In this type of network, certain computers called servers, are dedicated to provide various services to 

other computers, called clients. The server and clients are connected through a central hub.  

Features:  

1. All resources are controlled through the server. 

2. The client is the requesting machine and the server is the supplying machine.  

3. Different type of server are file server, print server, e-mail server, database server etc. 

4. The most common type of this arrangements is a LAN consisting of PCs connected to a network 

server. 

5. The network server serves all the clients on the LAN. 

6. A client can request a specific data from the server. The server program will fetch the data and 

return it to the client.  

7. In this way, a LAN permits all the clients to share the hardware and software resources.       

8. Administration of the network is easy. 

9. If the server fails, the whole network will stop working.  

  (2)Peer to Peer Network (P2P Network) 

  In P2P network, there are no dedicated servers. Each machine works as both a server as well as a client. 

The word “peer” means “equal”, and therefore in this type of network, all computers are equal. 

Features: 

1. All computers have equal capabilities and all computers are equal – no single computer is assigned 

the responsibility for the entire network.  

2. This arrangement is suitable for a limited number of users- e.g. less than 10. 

3. Since the users are located in the same area (e.g. the same room) security is not a very important 

issue.  

4. Users can freely access the data and other resources on all the computers. 

5. Since there is no server, administration of the network is difficult. 

6. This network is not dependent on the other computers. Even if a computer fails, the network will 

continue to work as each computer is independent of the other.  

 

 


