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NETWORK TOPOLOGY 

NETWORKS 

A network is a set of devices (often referred to as nodes) connected by communication links. A node can 

be a computer, printer, or any other device capable of sending and/or receiving data generated by other 

nodes on the network. 

 

Network Criteria  

A network must be able to meet a certain number of criteria. The most important of these are 

performance, reliability, and security 

Performance  

Performance can be measured in many ways, including transit time and response time.  

 Transit time is the amount of time required for a message to travel from one device to  

another.  

 Response time is the elapsed time between an inquiry and a response. 

 Performance is often evaluated by two networking metrics: throughput and delay. We often 

need more throughput and less delay. 

Reliability 

Network reliability is measured by the frequency of failure, the time it takes a link to recover from a 

failure. 

Security 

Network security issues include protecting data from unauthorized access, protecting data from damage 

and development, and implementing policies and procedures for recovery from breaches and data 

losses. 

Physical Structures 

Type of Connection 

 A network is two or more devices connected through links. A link is a communications pathway that 

transfers data from one device to another. 

Point-to-Point  

A point-to-point connection provides a dedicated link between two devices. The entire capacity of the 

link is reserved for transmission between those two devices.  
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Most point-to-point connections use an actual length of wire or cable to connect the two ends, but 

other options, such as microwave or satellite links, are also possible. 

Multipoint 

A multipoint (also called multidrop) connection is one in which more than two specific devices share a 

single link. 

 In a multipoint environment, the capacity of the channel is shared, either spatially or temporally.  

 If several devices can use the link simultaneously, it is a spatially shared connection. If users 

must take turns, it is a timeshared connection. 

Physical Topology 

The term physical topology refers to the way in which a network is laid out physically.: 1\vo or more 

devices connect to a link; two or more links form a topology. 

There are four basic topologies possible: mesh, star, bus, and ring. 
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Mesh 

 In a mesh topology, every device has a dedicated point-to-point link to every other device. The 

term dedicated means that the link carries traffic only between the two devices it connects. 

 n(n - 1) physical links are needed to connect n nodes. 

 if each physical link allows communication in both directions (duplex mode), we can divide the 

number of links by 2. ie) we need n(n -1) /2 duplex links  

 

 

Advantages  

 The use of dedicated links guarantees that each connection can carry its own data load, thus 

eliminating the traffic problems. 

 A mesh topology is robust. If one link becomes unusable, it does not affect the entire system. 

 Privacy or security. When every message travels along a dedicated line, only the intended 

recipient sees it. 

 

Disadvantages  

 Every device must be connected to every other device, installation and reconnection are 

difficult. 

 Bulk of the wiring can be greater than the available space. 

 The hardware required to connect each link (I/O ports and cable) can be prohibitively 

expensive 

Application  
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One practical example of a mesh topology is the connection of telephone regional offices in which each 

regional office needs to be connected to every other regional office. 

Star  

 In a star topology, each device has a dedicated point-to-point link only to a central controller, 

usually called a hub. The devices are not directly linked to one another.  

 A star topology does not allow direct traffic between devices. 

 The controller acts as an exchange: If one device wants to send data to another, it sends the 

data to the controller, which then relays the data to the other connected device. 

 

Advantages  

 A star topology is less expensive than a mesh topology 

 Robustness.-If one link fails, only that link is affected. All other links remain active. 

 

 

Disadvantage  

 star topology is the dependency of the whole topology on one single point, the hub. If the hub 

goes down, the whole system is dead. 

 

 The star topology is used in local-area networks (LANs), High-speed LANs often use a star 

topology with a central hub. 

Bus Topology 
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 A bus topology, on the other hand, is multipoint. One long cable acts as a backbone to link all 

the devices in a network 

 

 Nodes are connected to the bus cable by drop lines and taps. 

 A drop line is a connection running between the device and the main cable 

 

Advantages 

 bus topology include ease of installation. 

Disadvantages 

 It includes difficult reconnection and fault isolation. 

 fault or break in the bus cable stops all transmission even between devices on the same side of 

the problem. The damaged area reflects signals back in the direction of origin, creating noise in 

both directions. 

 Adding new devices may therefore require modification or replacement of the backbone. 

 

 Bus topology was the one of the first topologies used in the design of early local area 

networks. Ethernet LANs can use a bus topology. 

Ring Topology 

 In a ring topology, each device has a dedicated point-to-point connection with only the two 

devices on either side of it. 

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

destination. 



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY  

CS8591 COMPUTER NETWORKS  

 Each device in the ring incorporates a repeater. When a device receives a signal intended for 

another device, its repeater regenerates the bits and passes them along. 

 

 

 

 

 

 

 

 

Advantages  

 A ring is relatively easy to install and reconfigure. Each device is linked to only its 

immediate neighbours. 

 To add or delete a device requires changing only two connections. 

 Fault isolation is simplified. (Generally in a ring, a signal is circulating at all times. If one 

device does not receive a signal within a specified period, it can issue an alarm. The 

alarm alerts the network operator to the problem and its location) 

Disadvantages  

 In a simple ring, a break in the ring (such as a disabled station) can disable the entire 

network(This weakness can be solved by using a dual ring or a switch capable of 

closing off the break) 

Hybrid Topology 
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A network can be hybrid. For example, we can have a main star topology with each branch connecting 

several stations in a bus topology. 

 

 

 


