
Data Communication 

 

Introduction of Communication 

The need to communicate is part of man’s inherent being. Since the beginning of time the human race 

has communicated using different techniques and methods. Circumstances and available technology 

have dictated the method and means of communications. Many early forms of communication were 

writing, depicted on cave walls. Then communication advanced by the development of language and the 

use of symbols. Papyrus and paper were used to record communication for later use. 

Data Communication 

Data communication is the transmission of electronic data over some media. The media may be cables, 

microwaves. 

Elements of Data Communication (Communication Model) 

            Four basic elements are needed for any communication system. 

Sender 

The computer or device that is used for sending data is called sender, source or transmitter. In 

modern digital communication system, the source is usually a computer. 

Medium   

The means through which data is sent from one location to another is called transmission medium. If 

the receiver and transmitter are within a building, a wire connects them. If they are located at 

different locations, they may be connected by telephone lines, fiber optics or microwaves. 

Receiver 

The device or computer that receives the data is called receiver. The receiver can be a computer, 

printer or a fax machine. 

Protocols 

 There are rules under which data transmission takes place between sender and receiver. The data 

communication software is used to transfer data from one computer to another. The software 

follows same communication protocols can communicate and exchange data. 

 

 

 

 



Computer Networks 

Introduction to Computer Networks 

Computer networks are collections of computer hardware and software that are all 

interconnected and therefore help users to work together. Cabling systems, specialized software 

as well as devices that manage data traffic are used to connect computers in a network. With 

computer networks, users can send electronic messages to each other in addition to sharing 

files and resources such as printers. 

Computer networks can be grouped into two sections: 

1. Client server networks:   

These use one or more servers to share applications, files and printers. 

2. Peer-to-peer networks:  

These allow users to share files without the need for servers. 

 
 

Types of Computer Networks 
 

 LAN   Local Area Network 

 WLAN  Wireless Local Area Network 

 WAN  Wide Area Network 

 MAN  Metropolitan Area Network 

 SAN   Storage Area Network, System Area Network, Server Area Network, or sometimes  Small 

Area   Network 

 CAN   Campus Area Network, Controller Area Network, or sometimes Cluster Area Network 

 PAN   Personal Area Network 

 DAN   Desk Area Network 

 
 
LAN and WAN were the original categories of area networks, while the others have gradually emerged 
over many years of technology evolution. 

LAN - Local Area Network 

A LAN connects network devices over a relatively short distance. A 
networked office building, school, or home usually contains a single LAN, though 
sometimes one building will contain a few small LANs (perhaps one per room), 
and occasionally a LAN will span a group of nearby buildings. In TCP/IP 
networking, a LAN is often but not always implemented as a single IP subnet. 

http://compnetworking.about.com/od/tcpip/
http://compnetworking.about.com/od/workingwithipaddresses/g/bldef_subnet.htm


WAN - Wide Area Network 

As the term implies, a WAN spans a large physical distance. The Internet 
is the largest WAN, spanning the Earth. 

A WAN is a geographically-dispersed collection of LANs. A network 
device called a router connects LANs to a WAN. In IP networking, the router 
maintains both a LAN address and a WAN address. 

LAN, WAN and Home Networking 

Residences typically employ one LAN and connect to the Internet WAN 
via an Internet Service Provider (ISP) using a broadband modem. The ISP 
provides a WAN IP address to the modem, and all of the computers on the 
home network use LAN (so-called private) IP addresses. All computers on the 
home LAN can communicate directly with each other but must go through a 
central gateway, typically a broadband router, to reach the ISP. 

Other Types of Area Networks 

While LAN and WAN are by far the most popular network types mentioned, you may also commonly see 
references to these others: 
 

Wireless Local Area Network  
A LAN based on Wi-Fi wireless network technology 

Metropolitan Area Network   
A network spanning a physical area larger than a LAN but smaller than a WAN, 
such as a city. A MAN is typically owned and operated by a single entity such as 
a government body or large corporation. 

Campus Area Network   
A network spanning multiple LANs but smaller than a MAN, such as on a 
university or local business campus. 

Storage Area Network   
Connects servers to data storage devices through a technology like Fiber 
Channel. 

System Area Network   
Links high-performance computers with high-speed connections in a cluster 
configuration. Also known as Cluster Area Network. 

 
 
 

  

http://compnetworking.about.com/cs/lanvlanwan/g/bldef_wan.htm
http://compnetworking.about.com/cs/routers/g/bldef_router.htm
http://compnetworking.about.com/od/internetaccessbestuses/g/bldef_isp.htm
http://compnetworking.about.com/od/broadband/g/bldefcablemodem.htm
http://compnetworking.about.com/library/glossary/bldef-ipaddress.htm
http://compnetworking.about.com/cs/dslcablerouters/g/bldef_bbrouter.htm
http://compnetworking.about.com/cs/wireless80211/g/bldef_wifi.htm
http://compnetworking.about.com/cs/fibrechannel/g/bldef_fibrechan.htm
http://compnetworking.about.com/cs/fibrechannel/g/bldef_fibrechan.htm


  



Network Devices 

LAN Card: 

A Network Card, Network Adapter, Network Interface Controller (NIC), Network Interface Card, 

or LAN Adapter is a computer hardware component designed to allow computers to 

communicate over a computer network. It works on both an OSI layer 1 (physical layer) and 

layer 2 (data link layer) device, as it provides physical access to a networking medium and 

provides a low-level addressing system through the use of MAC addresses.  

 

 

 

 

Wireless LAN Card: 

Wireless LAN Card or WLAN Card is a computer hardware component to connect computers 

with a network without using traditional cable. It uses radio waves using Spread-Spectrum 

Technology (SST) for wireless connectivity between devices. It is used to communicate devices 

within limited area, whether they are connecting directly with each other or uses Wireless 

Access Point for central connectivity.  

 

 

 

 

 

 

Modem: 

Modem (from modulator-demodulator) is a device that modulates an analog carrier signal to 

encode digital information, and also demodulates such a carrier signal to decode the 

transmitted information. The goal is to produce a signal that can be transmitted easily and 



decoded to reproduce the original digital data. Modems can be used over any means of 

transmitting analog signals, from driven diodes to radio. 

 

 

 

 

Figure: Dial up Connectivity 

 

HUB: 

HUB is a layer 1 network connectivity device, used to centralize the network by providing 

connection points for every device and eliminates the cable disconnection problem of BUS 

topology but still having single broadcast and collision domain. It is uses with the traditional Star 

topology but now days treated as an obsolete device because of modern network Switch with 

intelligent switch in capabilities. Hub was available in 8, 16, 32 and 64 ports with 10/100 data 

transfer rate. 

 

 

 

 

Switch: 

Network Switch is a layer 2 (Data link Layer) device, used to connect computer same as 

traditional hub while keeping record of their MAC addresses to overcome the broadcasting 

issues also known as intelligent switching.  

On larger networks, the trip from one switch point to another in the network is called a hop. The 

time a switch takes to figure out where to forward a data unit is called its latency. The price paid 

for having the flexibility that switches provide in a network is this latency. Switches are found at 

the backbone and gateway levels of a network where one network connects with another and at 

the sub network level where data is being forwarded close to its destination or origin.  

 



Difference between Hub and Switch 

HUB works on Physical layer whereas SWITCH works on data link layer, HUB based networks are 

on one collision domain where as in Switch based network switch divides networks into multiple 

collision domains. Switch also maintains MAC address tables.  

Hub:   

Think of a postman with a letter to deliver in a row of houses, none of the houses have numbers 

so he has to visit each house and ask the owner if the letter is for them.  

Switch:   

All the houses are numbered, so the postman knows where to go, and doesn't have to bother 

any other home owners.  

Bridge: 

A bridge is a network connectivity device, used to connect two LAN having same protocols 

(Ethernet or Token Ring). Bridges are similar to repeaters or network hubs, devices that connect 

network segments at the physical layer; however, with bridging, traffic from one network is 

managed rather than simply rebroadcast to adjacent network segments. 

 

 

 

 

Router 

Router is a Layer 3 (Network Layer) device which used to connect two different IP subnets as 

well as prevents the forwarding of broadcast packets of one network to another by making 

routing tables. It is also known as gateway because of its function to provide the exit point from 

one network to another.   

Routers are located at gateways, the places where two or more networks connect. Routers use 

headers and forwarding tables to determine the best path for forwarding the packets, and they 

use protocols such as ICMP to communicate with each other and configure the best route 

between any two hosts.  

  



Network Topologies 
 
The geometric arrangement of a computer system. Common topologies include a bus, star, and ring, 
Mesh, Tree.  

 
Mesh Topology 
 

Devices are connected with many redundant  
interconnections between network nodes.  
In a true mesh topology every node has a  
connection to every other node in the network. 

 

Star Topology 
 

All devices are connected to a central hub.  
Nodes communicate across the network by  
passing data through the hub. 

 
Bus Topology 
 

All devices are connected to a central cable,  
called the bus or backbone. 

 
Ring Topology 
 

All devices are connected to one another in  
the shape of a closed loop, so that each device  
is connected directly to two other devices, one  
on either side of it. 

 
Tree Topology 
 

A hybrid topology. Groups of star-configured  
networks are connected to a linear bus backbone. 

  

http://www.webopedia.com/TERM/T/topology.html
http://www.webopedia.com/TERM/S/star_network.html


Data Transmission 

Data may be transfer from one device to another by means of some communication media. The 

electromagnetic or light waves that transfer data from one device to another device in encoded form are 

called signals. Data transmissions across the network can occur in two forms i.e.: 

 Analog signal 

 Digital signal 

Analog Signal 

 The transfer of data in the form of electrical signals or continuous waves is called analog signal or 

analog data transmission. An analog signal is measured in volts and its frequency is in hertz (Hz). 

Advantages of Analog Signaling 

 Allows multiple transmissions across the cable. 

 Suffers less from attenuation. 

Disadvantages of Analog Signaling 

 Suffers from EMI. 

 Can only be transmitted in one direction without sophisticated equipment. 

Digital Signal 

The transfer of data in the form of digit is called digital signal or digital data transmission. Digital 

signals consist of binary digits 0 & 1. Electrical pulses are used to represent binary digits. Data 

transmission between computers is in the form of digital signals. 

Advantages of Digital Signaling 

 Equipment is cheaper and simpler than analog equipment. 

 Signals can be transmitted on a cable bidirectional. 

 Digital signals suffer less from EMI. 

Disadvantages Digital Signaling 

 Only one signal can be sent at a time. 

 Digital signals suffer from attenuation. 

  



Modes of Data Communication 

 

The manner in which data is transmitted from one location to another location is called data transmission 

mode. 

There are three ways or modes for transmitting data from one location to another.  

1. Simplex 

2. Half duplex 

3. Full duplex 

 

Half Duplex 

In half duplex mode, data can be transmitted in both directions but only in one direction at a time. 

During any transmission, one is the transmitter and the other is receiver. So each time for sending or 

receiving data, direction of data communication is reversed, this slow down data transmission rate. 

In half duplex modes, transmission of data can be confirmed. 

Half Duplex Mode 

Wireless communication is an example of half duplex. 

Advantages of Half Duplex 

 Costs less than full duplex. 

 Enables for two way communications. 

Disadvantages of Half Duplex 

 Costs more than simplex. 

 Only one device can transmit at a time. 

 

Simplex Mode 

In simplex mode, data is transmitted in only one direction. A terminal can only send data and cannot 

receive it or it can only receive data but cannot send it. Simplex mode is usually used for a remote 

device that is meant only to receive data. It is not possible to confirm successful transmission of data 

in simplex mode. 

This mode is not widely used. Speaker, radio and television broadcasting are examples of simplex 

transmission, on which the signal is send from the transmission to your TV antenna. There is no 

return signal. 



Simplex Mode 

Advantages of Simplex 

Cheapest communication method. 

Disadvantage of Simplex 

Only allows for communication in one direction. 

 

Full Duplex 

In full mode, data can be transmitted in both directions simultaneously. It is a faster mode for 

transmitting data because no time wastes in switching directions. 

Full Duplex Mode 

Example of full duplex is telephone set in which both the users can talk and listen at the same time. 

Advantage of Full Duplex 

Enables two-way communication simultaneously. 

Disadvantage of Full Duplex 

The most expensive method in terms of equipment because of two bandwidth channels is 

required. 

 


