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Computer Networks:  

The term network is defined as a set of computers of different types, terminals, telephones, and other 

communication equipments, connected by data communication links, which allow the network components 

to work together. The network components may be located within a small area or spread over many remote 

locations.  

A computer network is a group of two or more 

computers that are linked together or each other to 

share resources such as printers and CD-ROMs, 

exchange files, or allow electronic communications. 

The computers on a computer network may be 

linked through cables, telephone lines, radio waves, 

satellites, or infrared light rays. Two computers are 

said to be interconnected if they interchange 

information. The connection between the separate 

computers can be done via a copper wire, fiber 

optics, microwaves or communication satellite. 

A printer, computer, or any machine that is capable of communicating on the network is referred to as a 

device or node. Computers and devices that allocate resources for a network are called servers. 

There are many types of computer networks:  

 Local-area networks (LANs): The computers are geographically close together that is, in the same 

building. 

 Wide-area networks (WANs): The computers are far from each other and are connected by 

telephone lines or radio waves. 

 Campus-area networks (CANs): The computers are within a limited geographic area, such as a 

campus or military base. 

 metropolitan-area networks MANs): A data network designed for a town or city. 

The following characteristics are also used to categorize different types of networks: 

 Topology: The geometric arrangement of a computer system. Common topologies include a 

bus, star, and ring.  

 Protocol: The protocol defines a common set of rules and signals that computers on the network use 

to communicate. One of the most popular protocols for LANs is called Ethernet. Another popular 

LAN protocol for PCs is the IBM token-ring network. 

 Architecture: Networks can be broadly classified as using either a peer-to-peer or client/server 

architecture. 

GOALS OF NETWORKING 

o Resource and load sharing: Programs do not need to run on a single machine 

o Reduced cost: Several machines can share printers, tape drives, etc. 

o High reliability: If a machine goes down, another can take over 

o Mail and communication 

Network Services: Network services are the things that a network can do. The major networking services 

are:  

1. File Services: This includes file transfer, storage, data migration, file update, synchronization and 

achieving. 

2. Printing Services: This service produces shared access to valuable printing devices. 

3. Message Services: This service helps in providing email, voice mails and coordinates object oriented 

applications. 



                                                                                                                         

 

 
COMPUTER NETWORKS 

B.Sc VI SEM 

                                                                                                  

Gram Reoti, Behind Aurobindo Hospital, Sanwer Road,Indore(M.P.) Ph: 6684190              2 

 

4. Application Services: This service allows centralizing high profile applications to increase performance 

and scalability. 

5. Database Services: This involves coordination of distributed data and replication. 

Reference Models in Computer Networking:  

OSI (Open System Interconnection):  

OSI reference networking model is used to study the process by which computers and other networking 

devices transfer data. It was developed by the Organization for Standardization (ISO) in 1984. The OSI 

model conceptually describes how data is transferred from an application on one computer to an application 

on another. Each layer provides services needed by the next higher layer. It was created by the International 

Organization for Standardization (ISO) to provide a logical framework for how data communication 

processes should interact across networks. 

The OSI model has 7 different parts called layers. Each layer handles a specific function in transferring data 

through a network. The layers are generally separated into two groups -- layers one to four are the "Lower" 

layers, while layers 5 to 7 are the "Upper" layers. The lower layers transport data & the upper layers manage 

application specific tasks. The upper layers focus on user applications and how files are represented on the 

computers before they are transferred. The lower layers concentrate on how the communication across a 

network actually occurs.  

The OSI layers can be memorized by the sentence:  

All (Application) People (Presentation) Seem (Session) To (Transport) Need (Network) Data (Data 

a Link) Processing (Physical).The seven layers are as follows: 

Layer 1 - Physical Layer 

 Responsible for transmission of raw data over a communication medium. 

 This is the level of the actual hardware. It defines the physical characteristics of the 

network such as connections, voltage levels and timing. 

 It describes the electrical/optical, mechanical, and functional interfaces to the physical 

medium, and carries the signals for all of the higher layers.  

 Components of the physical layer include: 

1. Cabling system components 

2. Adapters that connect media to physical interfaces 

3. Connector design and pin assignments 

4. Hub, repeater, and patch panel specifications 

5. Wireless system components 

6. Parallel SCSI (Small Computer System Interface) 

7. Network Interface Card (NIC) 

Layer 2 - Data Link Layer 

 Detects and corrects any errors that may occur in the physical layer transmission. 

 The data link layer is responsible for encoding bits into packets prior to transmission and 

then decoding the packets back into bits at the destination.  

 The data link layer is also responsible for logical link control, media access control, 

hardware addressing, error detection and handling and defining physical layer standards. 

 It provides reliable data transfer by transmitting packets with the necessary 

synchronization, error control and flow control. 

 The data link layer is divided into two sub-layers: the media access control (MAC) layer 

and the logical link control (LLC) layer. The MAC layer controls how computers on the 
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network gain access to the data and obtain permission to transmit it. The LLC layer 

controls packet synchronization, flow control and error checking. 

 Common networking components that function at layer 2 include: 

1. Network interface cards  

2. Ethernet and Token Ring switches 

3. Bridges 

4. NICs have a layer 2 or MAC address. A switch uses this address to filter and forward 

traffic, helping relieve congestion and collisions on a network segment. 

Layer 3 - Network Layer 

 Responsible for relaying and routing information to its destination. 

 The network layer handles all of the addressing issues. This layer addresses packets, 

determines the best path or route, and manages network problems such as data 

congestion.  

 This layer provides switching and routing technologies, creating logical paths, known 

as virtual circuits, for transmitting data from node to node. Routing and forwarding are 

functions of this layer, as well as addressing, internetworking, error 

handling, congestion control and packet sequencing. 

Layer 4 - Transport Layer 

 Provides a consistent interface for ``end-to-end'' communications. 

 Responsible for breaking the data into segments, establishing an end-to-end logical 

connection between machines, and providing for error handling. 

 It keeps the upper layers free from the concerns of achieving data transfer. 

 Examples of transport protocols are TCP (as in TCP/IP) and UDP. 

Layer 5 - Session Layer 

 Provides the services needed to coordinate dialogue and manage data exchange 

Layer 6 - Presentation Layer 

 Responsible for the selection of an 

agreed syntax to be used for the 

transfer of information 

Layer 7 - Application Layer 

 Window into the OSI environment 

 Provides common elements for 

management of OSI resources 

 Some elements provide: 

 File transfer 

 Distributed processing 

 

 

TCP/IP Model: 
Each layer of the TCP/IP has a particular function to perform and each layer is completely separate from the 

layer next to it. The communication process that takes place, at its simplest between two computers, is that 

the data moves from layer 4 to 3 to 2 then to 1 and the information sent at the second system and moves 

from 1 to 2 to 3 and then finally to layer 4. 

1). Application Layer 
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The application layer is concerned with providing network services to applications. There are many 

application network processes and protocols that work at this layer, including Hyper-Text Transfer Protocol 

(HTTP), Simple Mail Transport Protocol (SMTP) and File Transfer Protocol (FTP). 

At this layer sockets and port numbers are used to differentiate the path and sessions at which applications 

operate. Most application layer protocols, especially on the server side, have specially allocated port 

numbers, e.g. HTTP = 80 and SMTP = 25, and FTP = 20 (Control), 21 (Data). 

2). Transport Layer 
This layer is concerned with the transmission of the data. The two main protocols that operate at this layer 

are Transmission Control Protocol (TCP) and User Datagram Protocol (UDP). TCP is regarded as 

being the reliable transmission protocol and it guarantees that the proper data transfer will take place. UDP 

is not as complex as TCP and as such is not designed to be reliable or guarantee data delivery. UDP is 

generally thought of as being a best effort data delivery, i.e. once the data is sent, UDP will not carry out 

any checks to see that it has safely arrived. 

3). The Internet Layer 
This is the layer that contains the packet construct that will be transmitted. This takes the form of the 

Internet Protocol (IP) which describes a packet that contains a source IP Address, destination IP Address 

and the actual data to be delivered. 

4). Network Access Layer 

This is the lowest level of the TCP/IP protocol stack and functions carried out here include encapsulation of 

IP packets into frames for transmission, mapping IP addresses to physical hardware addresses (MAC 

Addresses) and the use of protocols for the physical transmission of data. TCP/IP is actually a suite of 

protocols sometimes referred to as the Internet Protocol Suite. 

 

Networking Devices:  

Backbone Network is a means of connecting 2 LAN’s. It provides a transmission channel for packets from 
being transmitted from one LAN to the other. The individual LAN’s are connected to the Backbone 
Network by using some types of devices such as Hubs, Repeaters, Switches, Bridges, Routers and 

Gateways. 

1). Hub:  
A hub works in the physical layer of the OSI model. It is basically a non-intelligent device, and has no 

decision making capability. What a Hub basically does is take the input data from one of the ports and 

broadcast the information to all the other ports connected to the 

network. 

To demonstrate its working, consider a 4 port network as shown 

in Fig 1. There are 4 computers connected to the 4 ports. 

Suppose, if Computer A wants to send some data to Computer B 

using a Hub, then, Computer A broadcasts the data on the 

network, and Computer B, being connected to the network, has 

access to the data. But, in this case all the other  ports connected 

to the network has access to the data that is being transmitted by 

Computer A. This happens because, the Hub works in the Physical Layer and hence it does not know about 

the MAC addresses of the ports connected to the network. So, there is a lack of security in the Hub. 

2). Repeater: 
A repeater is a device similar to the Hub, but has additional features. It also works in the Physical layer. The 

repeaters are used in places where amplification of input signal is necessary. But, the kind of amplification 

http://distortedsignal.files.wordpress.com/2011/10/1.jpg


                                                                                                                         

 

 
COMPUTER NETWORKS 

B.Sc VI SEM 

                                                                                                  

Gram Reoti, Behind Aurobindo Hospital, Sanwer Road,Indore(M.P.) Ph: 6684190              5 

 

done by the repeater is different from the regular amplification by amplifiers. The regular amplifies 

everything fed into it. That means, if the input signal has noise induced into it, both the desired signal and 

noise signal are together amplified. But, in the case of a repeater, it regenerates the input signal, and 

amplifies only the desirable signal. Hence, the noise 

component of the signal is eliminated. 

 The repeaters are necessary since, during the transmission 

of the signals over long distances, the signal has 

attenuation, delay distortions and noise, which lead in loss 

of data. Hence, in order to prevent this, the regenerative 

repeaters are used. Hence, the repeater regenerates the 

faded signal. In addition, it has all the features of a Hub. 

One common problem between the repeaters and the Hubs 

are that only one transmission can take place on the 

network at a particular time. If multiple devices transmit 

data simultaneously, there will be data collision. 

 

 

 

3). Switch 
A switch is an intelligent device that works in the data link layer. 

The term intelligent refers to the decision making capacity of the 

Switch. Since it works in the Data link layer, it has knowledge of 

the MAC addresses of the ports in the network. It establishes a 

link between the sender and the receiver based on the MAC 

addresses. Simultaneous data transfer is possible in a switch. Also, 

Hub divides bandwidth, but a Switch does not. It is also to be 

noted that a switch is a secure device, because it sends information 

only to the desired destinations, and also certain security features 

such as firewalls can be implemented in the Switches. 

4). Bridge:  A bridge is also a device which works in 

the Data Link Layer, but is more primitive when 

compared to a switch. Initial bridges were used to 

connect only 2 LAN’s, but the most recent ones perform 
similar operation as the switches. It also works on the 

principle of transfer of information using the MAC 

addresses of the ports.  It can be noted is that the normal 

ADSL modem can be connected via bridging also. The 

only difference is that, when bridging is used, each time 

the device has to be connected to the internet; it has to dial to the internet and establish a connection. Also, a 

bridge alone cannot be used to connect to the internet, because, the bridge works in the Data Link Layer, 

and has no knowledge of the IP Addresses, which are used in 

the Internet. 

5). Router: Any computer can be connected to the internet 

via MODEM, which performs the Modulation and the 

http://distortedsignal.files.wordpress.com/2011/10/3.jpg
http://distortedsignal.files.wordpress.com/2011/10/4.jpg
http://distortedsignal.files.wordpress.com/2011/10/5.png
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Demodulation operations. But, when there is more than one computer at home or in an organization, and 

you have a single internet connection, you need a Router. Router is a device which is used when multiple 

devices need to connect to the Internet using the same IP. Any Internet Service Provider (ISP) provides a 

single IP, and especially for personal use, the IP address is assigned dynamically. This is done because, 

suppose, an ISP has 1000 IP addresses, it does not mean that it has 1000 customers. An ISP assumes that not 

all devices will be connected to the internet at the same time. Hence, when a user wants to access the 

internet, any IP address from the pool of IP addresses from the ISP will be assigned to connect the user to 

the internet. 

 Hence, the router does the job of connecting multiple devices in a LAN to the internet using the same IP 

address. Since the router works in the Network Layer, it does forwarding on the basis of IP addresses. 

The Wi-Fi routers that are commonly used now are the IEEE 802.11 b/g standard router.  

6). IEEE 802.11 
IEEE 802.11 is a standard for Wi-Fi. There are several different technologies/ generations that have been 

implemented. As mentioned, the recent modems are IEEE 802.11 b/g modems. The word b/g has the 

meaning as follows:  

An IEEE 802.11 b standard uses 2.4GHz band and has a maximum transfer rate of 11 Mbps, while the IEEE 

802.11 g standard uses 2.4 GHz band and has maximum transfer rate of 54 Mbps. Thus the b/g modem 

refers to a dual bandwidth modem, which is compatible with both the b and g standards. The standards are 

mainly differentiated based on the distance and speed of data transfer. 

The more recent IEEE 802.11 N standard has the capability to provide speeds of over 100 Mbps. It basically 

uses multiple wireless signals and antennas, and has increased signal intensity in order to be able to provide 

network for greater distances. It employs MIMO technology, wherein spatial encoding is used. The spatial 

pre-coding is done at the transmitter and the post-coding is done at the receiver. Recently, Reliance 

Communications was in news for implementing MIMO 

technology to improve its 3G data transfer speeds. 

7). Gateway: 
The Gateway devices work in the Transport layer and 

above, where the different network technologies are 

implemented. A gateway is necessary when there are 

different technologies implemented by the different 

LAN’s which are to be connected together. 

If data has to be sent from one place to another, we 

need to ensure that the network technologies that are being used by both the networks are the same. If not, 

we need to use a Gateway. 

If we use a telephone network and internet networks, which works on different technologies. The telephone 

network follows the ISDN, and the Internet follows the IP. Here, 2 different technologies are being used. In 

this case, the router fails to work, since the router cannot understand the functionalities of both the networks. 

Hence, we require a Gateway, which acts as a translator in communicating between the 2 networks. 

Connecting Cables 
While connecting different networks, we come across different connecting cables, which are as follows: 
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1. RJ45/ RJ 11 Connectors: The RJ45 (Registered Jack 45) cable or the Cat 5 cable, is used to connect 

the two different LAN’s together. This is normally confused with the RJ11 cable, which is used in 
the interconnections in the telephone network. 

2. Crossover cables: Crossover cables are generally used when 2 different computers are to be 

connected together. They get the name because, in these cables, a crossover is made between the 

Transmitter and Receiver ports, i.e., Transmitter of one end of the cable is connected to the Receiver 

port at the other end and vice versa. 

3. Null Modem Cables: The null modem cables are also those which are used in connecting 2 different 

computers to form a network. They also have a crossover, but generally, the term null modem cables 

are used for RS232 standard cables. 

4. Optical Fibers: The optical fibers are used when gigabit Ethernet is used, and very high rates of data 

transmission is necessary. 

  

The features of the connecting devices can be explained in brief as follows: 

 Hub- Broadcasts data from one port to all other ports in the network. 

 Repeater- Regenerates the input data which is subjected to attenuation. 

 Switch- Intelligent device which sends data to particular port. 

 Bridge-Same function as switch but much more primitive and has lesser ports. 

 Router-Connects all computers from a LAN to internet using same IP. 

 IEEE 802.11- Wi-Fi standard- 802.11 b has speed of 11 Mbps, 802.11 g has a speed of 54 Mbps and 

802.11 N uses multiple wireless signals and antennas and has speeds of over 100Mbps. 

 Gateway-Needed when 2 different network technologies are being used. Acts as translator. 

 Connecting Cables- RJ 11(Telephone Cable), RJ 45 (LAN Cable), Twisted pair cables(used in 

connecting 2 computers), Null Modem Cable(RS232) , Optical Fiber Cable(Gigabit Ethernet). 

Network Topology:  

Computer network topology is the way various components of a network (like nodes, links, peripherals, etc) 

are arranged. Network topologies define the layout, virtual shape or structure of network, physically as well 

as logically. The way in which different systems and nodes are connected and communicate with each other 

is determined by topology of the network. Topology can be physical or logical.  

Physical Topology is the physical layout of nodes, workstations and cables in the network; while logical 

topology is the way information flows between different components. In general, physical topology relates 

to a core network whereas logical topology relates to basic network.  

Types of Physical Network Topologies  

 Bus Topology, Star Topology, Ring Topology, Mesh Topology, Tree Topology, Hybrid Topology 

BUS Topology: - The bus topology uses a common single cable to connect all the workstations. Each 

computer performs its task of sending messages without the help of the central server. But only one 

workstation can transmit a message at a particular time in the bus topology. 

Advantages: 

(i) Easy to connect and install. 

(ii) Involves a low cost of installation time. 

(iii) Can be easily extended. 

Disadvantages:- 

(i) The entire network shuts down if there is a failure in the central cable. 

(ii) Only a single message can travel at a particular time. 
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(iii) Difficult to troubleshoot an error. 

STAR Topology: - A STAR topology is based on a central node which acts as a hub. A STAR 

topology is common in homes networks where all the computers connect to the single central computer 

using it as a hub. 

Advantages: 

(i) Easy to troubleshoot 

(ii) A single node failure does not affect the entire network. 

(iii) Fault detection and removal of faulty parts is easier. 

(iv) In case a workstation fails, the network is not affected. 

Disadvantages:- 

(i) Difficult to expand. 

(ii) Longer cable is required. 

(iii) The cost of the hub and the longer cables makes it expensive over others. 

(iv) In case hub fails, the entire network fails. 

 

RING Topology:  

In Ring Topology, all the nodes are connected to each-other in such a way that they make a closed loop. 

Each workstation is connected to two other components on either side, and it communicates with these two 

adjacent neighbors. Data travels around the network, in one direction. Sending and receiving of data takes 

place by the help of TOKEN. 

Token Passing: Token contains a piece of information which along with data is sent by the source 

computer. This token then passes to next node, which checks if the signal is intended to it. If yes, it receives 

it and passes the empty to into the network, otherwise passes token along with the data to next node. This 

process continues until the signal reaches its intended destination. 

The nodes with token are the ones only allowed to send data. Other nodes have to wait for an empty token to 

reach them. This network is usually found in offices, schools and small buildings. 

MESH Topology:  In a mesh network topology, each of the network node, computer and other devices, are 

interconnected with one another. Every node not only sends its own signals but also relays data from other 

nodes. In fact a true mesh topology is the one where every node is connected to every other node in the 

network. This type of topology is very expensive as there are many redundant connections, thus it is not 

mostly used in computer networks. It is commonly used in wireless networks. Flooding or routing technique 

is used in mesh topology.  

Types of Mesh Network topologies:-  

1)Full Mesh Topology:- 

In this, like a true mesh, each component is connected to every 

other component. Even after considering the redundancy factor 

and cost of this network, its main advantage is that the network 

traffic can be redirected to other nodes if one of the nodes goes 

down. Full mesh topology is used only for backbone networks. 

2) Partial Mesh Topology:- 

This is far more practical as compared to full mesh topology. 

Here, some of the systems are connected in similar fashion as in 

mesh topology while rests of the systems are only connected to 1 

http://1.bp.blogspot.com/-SS6X6E3TGLw/TdTIcZ09OcI/AAAAAAAAADg/KwSmtJali6w/s1600/mesh_topology_diagram.JPG
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or 2 devices. It can be said that in partial mesh, the workstations are ‘indirectly’ connected to other devices. 
This one is less costly and also reduces redundancy. 

TREE Topology: - The tree topology combines the characteristics of the linear bus and the star topologies. 

It consists of groups of star – configured workstations connected to a bus backbone cable. 

Advantages: 

(i) Eliminates network congestion. 

(ii) The network can be easily extended. 

(iii) Faulty nodes can easily be isolated from the rest of the network. 

Disadvantages: 

(i) Uses large cable length. 

(ii) Requires a large amount of hardware components and hence is expensive. 

(iii) Installation and reconfiguration is very difficult. 

Transmission Media:  

Transmission media is a pathway that carries the information from sender to receiver. We use different 

types of cables or waves to transmit data. Data is transmitted normally through electrical or electromagnetic 

signals. 

An electrical signal is in the form of current. An electromagnetic signal is series of electromagnetic energy 

pulses at various frequencies. These signals can be transmitted through copper wires, optical fibers, 

atmosphere, water and vacuum Different Medias have different properties like bandwidth, delay, cost and 

ease of installation and maintenance. Transmission media is also called Communication channel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Communication: Data communication is the process of transmitting data from one point to another. 

For the transmission of data, Networks are used as the communication system. The networks are designed to 

transmit information from one point to another point.  

Computer Networks can be classified into two types . The local networks – called as local area network, 

which cover a small area and have a finite, relatively small, number of users.  The global networks – called 

as wide area networks, which cover long distance and have an unlimited number of users.  

Telephone networks are long network. It refers to the transmission of the digital signals over a 

communication channel between the transmitter and receiver computers. Communication is possible only 

with wired and wireless connectivity of the computers with each other. 

Data communication can be effective according to 3 criteria:  

 Delivery: The system must deliver data to the correct destination. Data must be received only by the 

specific device.  
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 Accuracy: The system must deliver data accurately. Data that have been altered in transmission and 

left uncorrected are unusable. 

 Timeliness: The system must deliver data in a timely manner. Data delivered late are useless. In the 

case of video, audio and voice data, timely delivery means delivering data as they are produced, in 

the same order that they are produced, and without significant delay. This kind of delivery is called 

real-time transmission. 

Components of Data Communication System:  
The following are the basic components for working of a data communication system. 

 

1. Transmitter/Sender: - It is the device which sends the data messages. It can be a computer, workstation, 

telephone handset etc. 

2. Receiver:- It is the device which receives the data messages. It can be a computer, workstation, telephone 

handset etc. 

3. Transmission Medium:- It is the physical path by which a message travels from sender to receiver. Some 

examples include twisted-pair wire, coaxial cable, radio waves etc.  

4. Message:- It is the information to be communicated. Most common forms of information include text, 

pictures, audio, video etc. Text is converted to binary; image is converted to pixels, etc. 

5. Protocol:- It is a set of rules that manages/controls the data communications. It represents an agreement 

between the communicating devices. Without a protocol, two devices may be connected but it cannot 

communicate.  

 

Functions of Protocols:  

Protocols are set of rules which are used for providing some services during data transmission: 

A protocol performs the following functions:  

1. Data sequencing: It refers to breaking a long message into smaller packets of fixed size. Data sequencing 

rules define the method of numbering packets to detect loss or duplication of packets, and to correctly 

identify packets, which belong to same message. 

2. Data routing: Data routing defines the most efficient path between the source and destination. 

3. Data formatting: Data formatting rules define which group of bits or characters within packet constitute 

data, control, addressing, or other information. 

4. Flow control: A communication protocol also prevents a fast sender from overwhelming a slow receiver. 

It ensures resource sharing and protection against traffic congestion by regulating the flow of data on 

communication lines. 

5. Error control: These rules are designed to detect errors in messages and to ensure transmission of 

correct messages. The most common method is to retransmit erroneous message block. In such a case, a 

block having error is discarded by the receiver and is retransmitted by the sender. 

6. Precedence and order of transmission: These rules ensure that all the nodes get a chance to use the 

communication lines and other resources of the network based on the priorities assigned to them. 

7. Connection establishment and termination: These rules define how connections are established, 

maintained and terminated when two nodes of a network want to communicate with each other. 

8. Data security: Providing data security and privacy is also built into most communication software 

packages. It prevents access of data by unauthorized users. 

9. Log information. Several communication softwares are designed to develop log information, which 

consists of all jobs and data communications tasks that have taken place. Such information may be used for 

charging the users of the network based on their usage of the network resources. 

Transmission Modes in Computer Networks 
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Transmission mode is the way of transferring of data between two devices. It is also called communication 

mode. These modes are used to direct the direction of flow of information. The different transmission modes 

are: 

 Simplex Mode 

 Half duplex Mode 

 Full duplex Mode 

 
SIMPLEX Mode 

In this type of transmission mode, data can be sent only through one direction i.e. communication is 

unidirectional. We cannot send a message back to the sender. Unidirectional communication is done in 

Simplex Systems. 

Examples of simplex Mode is loudspeaker, television broadcasting, television and remote, keyboard and 

monitor etc. 

 
 

HALF DUPLEX Mode 

In half duplex system, the data can be sent in both directions but it is done only one at a time that is when 

the sender is sending the data then at that time, the receiver can’t send the message to the receiver. The data 
is sent in one direction only at a time. 

Example of half duplex is a walkie- talkie in which message is sent one at a time and messages are sent in 

both the directions. 

 
 

FULL DUPLEX Mode 

In full duplex system, the data can be sent in both directions as it is bidirectional. Data can be sent in both 

directions simultaneously. We can send as well as we receive the data. 

Example of Full Duplex is a Telephone Network in which there is communication between two persons by a 

telephone line, through which both can talk and listen at the same time. 



                                                                                                                         

 

 
COMPUTER NETWORKS 

B.Sc VI SEM 

                                                                                                  

Gram Reoti, Behind Aurobindo Hospital, Sanwer Road,Indore(M.P.) Ph: 6684190              12 

 

 
In full duplex system there can be two lines one for sending the data and the other for receiving data. 

 
Types of Data Transmission Modes: 

There are two types of data transmission modes. These are: 

(i) Parallel Transmission. 

(ii) Serial Transmission. 

 

(i) Parallel Transmission: 
In parallel transmission, a group of bits of data flow at the same time (in parallel) through separate 

communication lines. It is very fast data transmission.  

Inside the computer, usually a group of bits of data flow from one component to another at the same time. If 

a computer uses 32-bit internal structure, then 32-bits of data can be transferred from one component of 

computer to another at the same time. Parallel transmission is commonly used to transfer data from 

computer to printer. 

 

(ii) Serial Transmission: 
In serial data transmission, a group of bits of data flow in sequential order through single communication 

line/wire. Serial transmission is typically slower than parallel transmission, because data is sent sequentially 

in a bit-by-bit on a single communication line. 

The telephone line system uses the serial transmission to transmit data from one location to another. In 

computer system, mouse also uses serial transmission to send the command signals inside the computer. 
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Error:  
Networks must be able to transform data from once device to another with complete accuracy. While the 

transmission data can be corrupted, for reliable communication errors must be detected and corrected.  

Types of Errors:  

1). Single-bit errors:  

 

 

 

 

 

 

 

2). Burst errors:  

 

 

 

 

 

 

 

 

 

 

 

To detect or correct errors, redundant bits of data must be added 
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Detection/Correction Techniques:  

 Parity Checks 

 Checksum methods 

 Cyclic redundancy checks 

 

1). Parity Checks:  

 

 

 

 

 

 

 

The Parity Bit (PB) is One additional (extra) bit per character, this can be even parity or odd Parity. One 

parity bit can only detect an odd number of errors.  

10001110  10101110 => error, 10001110  10100110 => No error detected.  

2). Cyclic Redundancy Check (CRC)  

• CRC error detection method treats packet of data to be transmitted as a large polynomial 

• Transmitter - Using polynomial arithmetic, divides polynomial by a given generating polynomial 

• Quotient is discarded  

• Remainder is “attached” to the end of message 

• Message (with the remainder) is transmitted to the receiver 

• Receiver divides the message and remainder by same generating polynomial 

• If a remainder not equal to zero results  error during transmission 

• If a remainder of zero results  error during transmission 
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3). Checksum:  

A checksum is a simple type of redundancy check that is used to detect errors in data. In checksum error 

detection scheme, the data is divided into k segments each of m bits. In the sender’s end the segments are 
added using 1’s complement arithmetic to get the sum. The sum is complemented to get the checksum. The 

checksum segment is sent along with the data segments. At the receiver’s end, all received segments are 
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added using 1’s complement arithmetic to get the sum. The sum is complemented. If the result is zero, the 

received data is accepted; otherwise discarded.  

 

Error Correction: 

Two methods for Error Correction 

a). Retransmission after detecting error 

b). Forward error correction (FEC) 

 

Transmission Media:  

Transmission medium is the way through which we can send our data from one place to another. The first 

layer (physical layer) of Communication Networks OSI Seven layer model is dedicated to the transmission 

media.  

 
 

 

Types of Transmission Media 

Transmission media is broadly classified into two groups. 

1. Wired or Guided Media or Bound Transmission Media 

2. Wireless or Unguided Media or Unbound Transmission Media 

Wired or Guided Media or Bound Transmission Media: Bound transmission media are the cables that 

are tangible or have physical existence and are limited by the physical geography. Popular bound 

transmission media in use are twisted pair cable, co-axial cable and fiber optical cable. Each of them has its 

own characteristics like transmission speed, effect of noise, physical appearance, cost etc. 

Wireless or Unguided Media or Unbound Transmission Media: Unbound transmission media are the 

ways of transmitting data without using any cables. These media are not bounded by physical geography. 

This type of transmission is called Wireless communication. Nowadays wireless communication is 

becoming popular. Wireless LANs are being installed in office and college campuses. This transmission 

uses Microwave, Radio wave, Infra red are some of popular unbound transmission media. 

Features of Transmission media:  

The data transmission capabilities of various Medias vary differently depending upon the various factors. 

These factors are: 
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1. Bandwidth: It refers to the data carrying capacity of a channel or medium. Higher bandwidth 

communication channels support higher data rates. 

2. Radiation: It refers to the leakage of signal from the medium due to undesirable electrical characteristics 

of the medium. 

3. Noise Absorption: It refers to the susceptibility of the media to external electrical noise that can cause 

distortion of data signal. 

4. Attenuation: It refers to loss of energy as signal propagates outwards. The amount of energy lost 

depends on frequency. Radiations and physical characteristics of media contribute to attenuation. 
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