
T Y B Com    Sem – V      CSA     Unit- I 
Data Communication , Networking & Internet 

1 

 

Data Communication and Networking & Internet 

Network Topology  

  Network topology is the geometric and physical arrangement of a computer. A computer network consists 

of nodes and links. A node may be a computer or printer or a scanner. A link or channel is the 

communication path between the nodes. The topologies are as under: 

      (1) Star Topology 

  It is the most common topology. 

Features: 

1. All nodes are connected directly to a central system ( hub) 

2. Each node can communicate only with the central hub and not directly with another computer.  

3. If it is desired to send data from one node to another, it can be done only by sending data to the 

central hub, then hub will return to the destination node.      

      Advantages  

  • Easy to add / remove nodes.               •   A node failure does not affect the whole network. 

 • It is easier to diagnose network problems. 

      Disadvantages  

 •  if the central hub fails, the entire network will fail.  

• As every node requires new cable; the cable cost is more. 

 

            

 

                     Star Topology                                                               Bus Topology 
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                                        Ring Topology 

 

       (2)Bus Topology 

  This topology is very popular with LAN. A single cable runs in the building and all nodes are linked along 

with the communication line. The cable is called the bus or backbone. The two ends of the cable are 

terminates with terminators.  

Features:  

1. All nodes are connected to the cable (bus). 

2. There is a limit on the number of devices that can be connected onto the main cable. 

3. Only one device is allowed to transmit at a time.  

4. There is a terminator at each end of the cable. The purpose of the terminator is to absorb the 

signal that travels to the end, otherwise the same signal is reflected back to the bus confusing the 

data flow. 

       Advantages:      • Cable cost is reduced.     •   Easy to extend / add new computers.  

                               • Failure of any node does not affect the whole network. 

       Disadvantages    • Heavy network traffic. So speed is slow.   

 • If main cable fails, the whole network is damaged. Each connection between two cables weakens the signals. 

  (3) Ring / Loop Topology  

  Ring topology is also used for a LAN. In this arrangements, a network cable passes from one node to 

another until all nodes are connected in the form of a ring or loop.  

Features: 

1. Each device is connected to the two adjacent devices on either sides.  

2. The signal is passed along the ring in one direction, from device to device, until it reaches its 

destination.  

3. The address of the sending device and receiving device are sent along with the message to be 

transmitted.  

4. Each device handles every message that flows in the network.  

5. The links between the computers are unidirectional.  
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       Advantages  

 • Less cable cost.          •    Easily extendable. 

      Disadvantages  

 • Failure of any node will damage the whole network. 

 • Data has to travel through every computer through transmission line. 

 • Relatively expensive and difficult to install.  

Network Media  

  Network media refers to the medium used in computer networks for the transmission of the data. It is the 

actual path over which an electronic signal travels as it moves from one computer / device to another. This 

data transmission can take place either through wired media or wireless. 

    Wired Media   

          (1)Twisted-pair cable  

  Twisted-pair cable is a type of cabling that is used for telephone communication and most networks. It 

consists of two copper conductors twisted together.  

The wires are twisted to provide protection against crosstalk, the noise generated by adjacent pairs.  

They have two types: unshielded twisted pair (UTP) and shielded twisted pair (STP). 

Advantages of UTP:   

 UTP is easy to install. 

 UTP is less expensive than other types of networking media. 

 Easy to maintain and easily available.   

Disadvantages of UTP: 

 UTP cable is more likely to be affected by electrical noise. 

 Signal weakens as the distance increases. (These are not used more than 100 m.) 

 Transmission speed are low.   

          (2)Coaxial Cable  

   Coaxial cable consists of a solid copper conductor surrounded by a flexible plastic insulation, braided 

copper shielding, and an outer jacket. It is a high frequency transmission cable. 

Advantages: 

 It supports data transfer speed of 10 to 100 Mbps. 

 Reduce electronic interference. 

 It is used over longer distances than UTP cable. 

Disadvantages: 

 More costly and difficult to install. 

 It is difficult to bend around corner due to its thickness. 

          (3)Fiber Optic Cable   
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  Fiber optic cable uses a beam of light for transmitting data. It consists of a central glass core surrounded 

by several layers of protective material. 

Advantages : 

 It can transmits signals over much larger distance than copper media such as coaxial cable or UTP 

 It is not affected by electrical signals. 

 It can carry data at very large speed. i.e. at speed of light. 

 It is secured transmission medium compared to UTP and coaxial cable. 

 The maximum run of this cable is 2000m. 

              Disadvantages: 

 More expensive. 

 Difficult to install.  

 

   Wireless Media 

  A wireless communication uses radio frequencies (RF) or infrared (IR) waves to transmit data between 

devices on a LAN. In a wireless LAN, a major component is the wireless hub, or access point, used for 

signal distribution. 

 Wireless Internet transfers digital data using radio frequency signals. 

 It allows a person with a Wi-Fi device, such as mobile phone, or laptop, or personal digital 

assistant (PDA) to connect to the internet via access points (AP). 

  Wireless connectivity is useful for business travelers who need access to internet in cafes, and 

airports. 

  This type of access is useful at home. A wireless router can connect a group of Wi-Fi enabled 

devices to an adjacent wired network (such as a DSL or cable modem) to establish home 

networking. 

 Most mobile telephone operator now offers internet access through mobile phones. 

 Free mobile networks are available in many cafe, shopping malls and college campus. The region 

covered by access point is called a hotspot. 

Advantages of Wi-Fi access: 

 A network can be set up without cabling and wiring. 

 Provide access to the internet in outdoor areas. 

 A user can move from one access point another and use the internet. 

 A large number of hotspots are available at cafes, shopping malls, college campus. 

Disadvantages of Wi-Fi Access: 

 Wi-Fi network has limited range. 

 They have a poor security. 

 Internet connection speed of wireless network is lower than that of wired network. 
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 They are easily affected by interference.  

 

Network Hardware 

             To establish a computer network we require hardware and software. 

            Modem ( Modulator & De modulator) 

 Computer processes digital signals only. When the signals are to be transmitted to other computer    ( 

through internet), it must be converted into an analog form. Modulator does the job of converting digital 

signals into analog.  

             At the receiving end, analog signals are again needed to be converted into digital signals. 

Demodulator does this job of converting analog signals into digital. Hence a pair of modulator and 

demodulator is required at both the ends in data transmission.  

        MODEM is the device which does the job of modulator and demodulator. Modem is required if data 

is transferred over a telecommunication line. 

 MODEM can transfer data at speed ranging 1200 to 1400 bps. MODEM can be internal or external. 

     Hub         

           A hub joins multiple computers (or the network devices) together to form a single network 

segment.  

A hub includes a series of ports in which we can insert a network cable. Hubs can contain many ports.  

A five port hub will connect four computers and the fifth port is reserved for “uplink” connections to 

another hub or similar device. Larger hub contains 8, 12, 16 and even 24 port.  

      A hub simply receives incoming packets, may amplify the electric signal, and broadcasts these packets 

out to all devices on the network- including the one that originally sent the packet.  

         Bridges  

           A bridge is a device using which we can segment a large network into two smaller, more efficient 

networks. A bridge can be used to connect two networks together. 

     A bridge monitors the information traffic on both sides of the network so that it can pass packets of 

information to the correct locations. A bridge manages the traffic to maintain optimum performance on 

both the sides of the network. A bridge is like a traffic cop at a busy intersection during rush hour. Bridge 

can be used to connect different types of cabling, or topologies.   

         Switches  

      A switch is a device that provides a central connection point for the cables from workstations, servers, 

and peripherals. Switches are hardware devices that are used to connect multiple computers in a network. 

In a star topology, twisted pair cable wire is run from each workstation to a central switch/ hub. 

         Most switches are active, that is they electrically amplify the signals as it moves from one device to 

another. A switch does not send network packets to all computers on the LAN, but they send the 

information to the correct location directly.  
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Features: 

 Usually have 8, 12, or 24 ports. 

 Are often used in star or ring topology. 

 Are sold with specialized software for port management. 

         Routers  

      A router translates the information (data packets) from one network to another; it is similar to the 

bridge. Routers select the best path to send a message, based on the destination address and origin. 

   While bridges know the address of all computers on the network, routers knows the address of 

computers, bridges, and other routers on the network. Routers can even listens to the entire network to 

determine which sections are busiest—they can then redirects data around those sections until they clear 

up.  

   In order to connect a LAN to the internet, we need a route. The router serves as the translator between 

the information on the LAN and the Internet. It also determines the best route to send the data over the 

internet. Routers can direct signal traffic efficiently and route message between different network 

topology such as bus, star.  

 

Network Protocols  

  A protocol is the set of rules, which enables different type of computers to communicate with each other.  

Each network requires a protocol. 

         Transmission Control Protocol (TCP) / Internet Protocol ( IP ) 

  The protocol used by the internet for transferring message from one computer to another is called TCP / 

IP. 

This term actually refers to two parts: 

  Transmission Control Protocol (TCP):  The job of the TCP is to break down every piece of data into small 

parts called packets. Each such packet also contains the address of the sender and the receiver.  

Internet Protocol ( IP ) :   The job of the IP is to find out how the data will go from one point to another 

passing through a series of routers. These packets of the data are sent over different paths until they 

reach their final destination. As the packets arrive at the destination, TCP takes over again, identifying 

each packet and checking to see if it is intact. Once it has received all the packets, TCP reassembles them 

into the original.  

Features of TCP / IP  Protocol: 

 It allows error free transmission. 

 Incoming messages is broken down into a shorter messages and these are passed on to the next 

layer.  

 At the receiving end TCP reassembles the messages into an output stream. 

 TCP also handles data flow control. 

 


