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Abstract- A community is the interconnection of or greater 
gadgets that have a look at arrangement or mapping of 
elements (like hyperlinks, nodes) of a community is called 
network topology. For communique distribution of computer 
systems has become very essential difficulty which supply to 
give up performance at a low fee, therefore distribution system 
overall performance is inspired by using the technology 
adopted through community interconnection so distribution of 
computer systems is done according to communique network 
organized in a geometrical way referred to as community 
topology. This paper provides an analytical take a look at of 
different forms of primary network topologies on the premise 
in their benefits, hazards and different factors which 
differentiate them. It consists of different topologies use in 
connecting different networks. 
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I. INTRODUCTION 
 

Topological ideas are found in almost all areas of 
ultra-modern mathematics. The challenge of topology itself 
includes numerous extraordinary branches, which include 
point set topology, algebraic topology and differential 
topology, that have incredibly little in common. Perhaps the 
first work which deserves to be considered because the 
beginnings of topology is because of Euler. In 1736 Euler 
posted a paper on the solution of the Konigsberg bridge 
problem entitled Solution problematic ad geometries situs 
pertinentis. The title itself suggests that Euler become 
conscious that he become dealing with a specific form of 
geometry wherein distance was not relevant. Johann Benedict 
Listing (1802-1882) become the primary to apply the word 
topology. Listing's topological thoughts had been due mainly 
to Gauss, although Gauss himself selected not to put up any 
work on topology. Listing wrote a paper in 1847 known as 
Vorstudien zur Topologies despite the fact that he had already 
used the phrase for ten years in correspondence. The 1847 
paper is not very vital, although he also introduces the idea of 
a complicated, considering that it is extremely basic. In 1861 
Listing published a miles more essential paper wherein he 
described the Mobius band and studied components of 
surfaces and connectivity. Network topologies may be bodily 
or logical[8][9]. Physical topology refers back to the physical 
layout of a network which includes the gadgets, area and cable 

set up. Logical topology refers to how information is simply 
transferred in a community as opposed to its physical 
layout[8][9]. The computer systems on a domestic community 
may be arranged in a circle however it does not necessarily 
mean that it represents a ring topology. Any unique network 
topology is determined best by using the graphical mapping of 
the configuration of physical and/or logical connections 
among nodes. 
 

II. LITERATURE 
 

Network Topology defines the structure of the 
network[1][2]. There are components to the topology definition: 
the physical topology which is the actual layout of the wire i.e. 
media or medium and the logical topology which defines how 
the media is accessed via the hosts. The observe of network 
topology uses graph concept. Distances among nodes, physical 
interconnections, transmission charges, and/or signal kinds 
can also vary in networks and but their topologies may be 
equal. There are different types of topologies such as Bus, 
Ring, Star, Hybrid, Mesh, etc. 
  

a. Bus Topologies:  
 

BUS network uses a single backbone section that all 
the hosts connect with without delay. The concept is that is 
similar to using a bus. It has only one driver and plenty of 
passengers who're using. Bus networks (not to be harassed 
with the system bus of a laptop) use a not unusual spine to 
attach all devices. A single cable, the backbone capabilities as 
a shared verbal exchange medium that gadgets connect or 
faucet into with an interface connector. A device trying to 
communicate with some other tool at the community sends a 
published message onto the wire that each one other gadgets 
see, however simplest the intended recipient absolutely 
accepts and methods the message. Ethernet bus topologies are 
tremendously smooth to install and don't require tons cabling 
as compared to the options. 10Base-2 and 10Base-5 each have 
been famous Ethernet cabling options many years ago for bus 
topologies. However, bus networks paintings fine with a 
constrained range of gadgets. If a range of dozen computer 
systems are added to a network bus, performance troubles will 
in all likelihood result. In addition, if the spine cable fails, the 
whole community effectively will become unusable Linear 
Bus The sort of network topology in which all of the nodes of 
the community are connected to a not unusual transmission 
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medium which has exactly two endpoints. All records that is 
transmitted between nodes in the network is transmitted over 
this common transmission medium and is able to be received 
through all nodes in the community concurrently. Distributed 
bus the sort of the network topology in which all the nodes of 
network are connected to not unusual transmission medium 
which as greater than end points which might be created by 
means of including branches to the principle segment of the 
transmission medium-the physical disbursed bus topology 
functions in precisely the identical style as the physical linear 
bus topology that is all nodes percentages a common 
transmission medium. 
 
 

 
                 Fig 1. Bus Topology 
 
Advantages of Bus Topology: 
 
 It is straightforward to set-up and make bigger bus 

community. 
 Cable duration required for this topology is the least 

compared to other networks. 
 Bus topology charges very much less. 
 Linear Bus community is in most cases used in small 

networks. Good for LAN. 
 
Disadvantages of Bus Topology: 
 
 There is a restrict on crucial cable period and wide variety 

of nodes that may be linked. 
 Dependency on imperative cable on this topology has its 

disadvantages. If the main cable encounters   a few 
problems, whole network breaks down.  

 Proper termination is needed to unload alerts. Use of 
terminators is should. 

 Maintenance charges can get higher with time. 

 Efficiency of Bus network reduces, because the quantity of 
gadgets linked to it increases. 

  
 Security is very low because all of the computer systems 

acquire the sent signal from the source. 
b.  
c. RING TOPOLOGY: 
d.  

Ring Network Topology has every node in a 
community connected to two other nodes within the network 
together with the first and closing nodes being linked. 
Messages from one node to any other then travel from 
originator to vacation spot thru the set of intermediate nodes. 
The intermediate nodes function lively repeaters for messages 
meant for other nodes. Some kinds of Ring Network Topology 
have messages visiting in a commonplace path approximately 
the hoop (both clockwise or counter clockwise) even as other 
sorts of this type of configuration have messages flowing in 
both directions with the help of cables among each related 
node. In some case blocking gadgets are required in a Ring 
Topology Network for you to prevent packet storming[10]. 
Ring Network Topology is commonly employed in networks 
in which inter node site visitor’s extent is small. Relative inter 
node verbal exchange delays are still a drawback of the Bi-
directional Ring community, however the dual nature of the 
cabling between nodes lets in site visitors to be shunted to an 
exchange path, thereby rectifying connection disruption 
between any nodes in the community. This is a large reliability 
advantage over the simple Ring Network Topology or the Bus 
Network Topology. Ring Network Topologies do have 
particular dangers relative to different topologies concerning 
expansion or reconfiguration. If a node is delivered new 
cabling is required to connect the node to its neighbours. 
Networks are not regularly constructed with pre-wired 
positions to account for growth. Figure three indicates 
examples of Ring Network Topologies. 

 
Fig 2. Ring Topology 
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Advantage of ring Topology: 
 
 This type of network topology could be very prepared. 

Each node receives to ship the information when it gets an   
empty token. This allows to reduces probabilities of 
collision. Also in ring topology all the traffic flows in 
simplest one path at very high pace. 

 There isn't any need for network server to govern the 
connectivity between workstations. 

 Additional additives do no longer have an effect on the 
performance of community. 

 Each pc has identical get right of entry to resources. 

Disadvantages of Ring Topology: 
 

 Each packet of statistics has to skip thru all of the 
computer systems among supply and vacation spot. This 
makes it slower than Star topology. 

 If one computer or port is going down, the complete 
network receives affected. 

 Network is particularly depending on the twine which 
connects special additives.  

 MAU’s and network cards are high-priced compared to 
Ethernet playing cards and hubs. 

 
e. STAR TOPOLOGY:   

Star Network Topology requires using a critical pinnacle stage 
node to which all other nodes are connected. Messages 
received by using the top degree node can both be broadcast to 
all subordinate nodes or if the top degree device is of high 
sufficient constancy, sent simplest to the favoured subordinate 
node. An important advantage of the Star Network Topology 
comes from the localization of cabling disasters inherent in 
this configuration. Failure in the connection between the 
pinnacle level node and any subordinate node, or failure in a 
subordinate node will no longer disrupt the whole community. 
Because Star Network Topologies are normally utilized in 
LANs spanning a larger geometric region than Bus or Ring 
Network Topologies[10]. Another hazards lies with the pinnacle 
stage node. Any failure in this tool will halt any conversation 
at the network. One additional limitation of the Star Network 
Topology concerns the limited quantity of pinnacle stage node 
connection factors. Star topology connects all cables to a 
central point of awareness. Devices commonly connect to the 
hub with Unshielded Twisted Pair (UTP) Ethernet. Compared 
to the bus topology, a celeb network commonly requires more 
cable, but a failure in any megastar community cable will only 
take down one laptop's community access and now not the 
entire LAN. Extended celebrity A type of network topology 
wherein a community that is based upon the physical celebrity 
topology has one or extra repeaters among the significant node 
(the 'hub' of the celebrity) and the peripheral or 'spoke' nodes, 

the repeaters being used to increase the most transmission 
distance of the point-to-factor hyperlinks among the valuable 
node and the peripheral nodes beyond that that's supported via 
the transmitter power of the crucial node or beyond that which 
is supported by the usual upon which the physical layer of the 
physical star network is based totally. 

 
Fig 3. Star Topology 

 
Advantage of star topology: 
 

 As compared to Bus topology it gives far an awful lot higher 
performance, alerts don’t always get transmitted to all the 
workstations. A despatched signal reaches the supposed 
vacation spot after passing via no greater than 3-four devices 
and a couple of-3 links. Performance of the network is 
dependent on the potential of central hub. 

  
 Centralized control. It facilitates in tracking the network. 
  
 Failure of 1 node or link doesn’t have an effect on the 

relaxation of community. At the same time its smooth to 
stumble on the failure and troubleshoot it. 
Disadvantages of Star Topology: 
 

 Too a good deal dependency on significant device has its own 
drawbacks. If it fails complete network goes down. 

  
 The use of hub, a router or a transfer as critical device will 

increase the general fee of the community. 
  
 Performance and as well quantity of nodes which may be 

added in such topology is trusted potential of primary device. 
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f. Hybrid topology: 
 
Hybrid networks use an aggregate of any or more topologies 
in such a manner that the ensuing network does now not show 
off considered one of the usual topologies (e.g. bus, star, ring, 
etc.). For instance, a tree community related to a tree 
community continues to be a tree network topology. A hybrid 
topology is constantly produced when one-of-a-kind simple 
network topologies are related. Two commonplace examples 
for Hybrid community are: celebrity ring network and famous 
person bus community A Star ring network includes or extra 
celebrity topologies connected using a multi-station get entry 
to unit (MAU) as a centralized hub. A Star Bus community 
consists of two or greater star topologies related using a bus 
trunk. While grid and torus networks have located popularity 
in high-overall performance computing programs, a few 
systems have used genetic algorithms to design custom 
networks that have the fewest viable hops in among different 
nodes. Some of the ensuing layouts are nearly 
incomprehensible, despite the fact that they function quite well 
A Snowflake topology is without a doubt a "Star of Stars" 
community, so it well-known shows characteristics of a hybrid 
community topology however isn't always composed of 
special primary network topologies being related.  
 
Advantages of Hybrid Network Topology: 
 

 Reliable: Unlike different networks, fault detection and 
troubleshooting is straightforward in this kind of topology. 
The part in which fault is detected can be isolated from the 
relaxation of community and required corrective measures can 
be taken, WITHOUT affecting the functioning of rest of the 
network.  

 Scalable: Its smooth to increase the dimensions of community 
by means of adding new components, without disturbing 
present architecture.  

 Hybrid topology is the mixture of or extra topologies, so we 
can layout it in this sort of way that strengths of constituent 
topologies are maximized even as their weaknesses are 
neutralized. 

 
 

Fig 4. Hybrid Topology 
  
Disadvantages of Hybrid Topology: 
 
 Complexity of Design: One of the biggest downside of 

hybrid topology is its layout. It’s now not easy to layout 
this sort of structure and it’s a hard activity for designers. 
Configuration and installation method wishes to be very 
efficient. 

 
 Costly Hub: The hubs used to attach two wonderful 

networks, are very high-priced. These hubs are 
extraordinary from common hubs as they need to be 
shrewd sufficient to paintings with one-of-a-kind 
architectures and need to be feature even if part of 
network is down. 

 
 Costly Infrastructure: As hybrid architectures are 

generally larger in scale, they require a number of cables, 
cooling structures, sophisticate network gadgets, and so 
on. 

 
g. Mesh topology: 
h.  

Mesh Network Topologies capitalize on route redundancy. 
This Topology is preferred whilst visitor’s quantity among 
nodes is big. A proportion of nodes on this form of network 
have multiple paths to some other destination node. With the 
exception of the Bi-directional Ring (and this changed into 
best whilst a failure turned into detected) every of the 
topologies discussed so far had simplest one direction from 
message supply to message destination. Thus the chance of 
single point network failure is significantly minimized with 
Mesh Network Topology. A fundamental gain of the Mesh 
Network Topology is that source nodes determine the nice 
course from sender to destination based upon such elements 
connectivity, speed, and pending node duties. A drawback of 
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Mesh Network Topologies is the large price incurred in setting 
up the community. A further downside of this form of network 
is the requirement for every node to have routing set of rules 
for direction computation. Fig 5 afford an example of mesh 
topology. The net employs Mesh. It ought to be cited that 
version of the describe networks are common place. A 
complete mesh is described as every node being without delay 
related to every other node inside the network. Many networks 
are defined as being Hybrids Topologies, combining features 
from or extra of the above. Here the pinnacle stage node of a 
fundamental Star Topology community acts most effective to 
direction messages in a circular sequential fashion 
approximately the subordinate nodes, as if there have been a 
physical Ring Topology in place. Mesh topology is used while 
there may be honestly no destroy in communications. So as 
you can see inside the photo, each host has its connections to 
all other hosts. This also reflects the design of the net which 
has multiple paths to any individual location. Mesh topologies 
contain the idea of routes. Unlike each of the preceding 
topologies, messages sent on a mesh network can take any of 
several feasible paths from supply to vacation spot. Some 
WANs, most significantly the Internet, appoint mesh routing.  
A mesh network wherein each device connects to each other is 
referred to as a complete mesh. As shown within the 
illustration below, partial mesh networks also exist in which a 
few devices connect most effective in a roundabout way to 
others. 
 

 
                     Fig 5. Mesh Topology 
 
Advantages of Mesh topology:  

 
 Data can be transmitted from distinct gadgets 

concurrently. This topology can withstand excessive site 
visitors. 

 Even if one of the additives fails there's continually an 
opportunity gift. So information transfer doesn’t get 
affected. 

 Expansion and change in topology may be achieved 
without disrupting different nodes. 

 
Disadvantages of Mesh topology: 

 
 There are excessive probabilities of redundancy in among 

the network connections. 
 Overall price of this community is manner too high in 

comparison to different community topologies. 
 Set-up and preservation of this topology is very tough. 

Even management of the community is difficult. 
 

III. CONCLUSION 
 

In this paper, we've got executed analytical look at of 
different primary topologies which offer us a short idea about 
every topology and their functions. Each topology has a few 
advantages and downsides as we mentioned above so the 
solution is that we are able to integrate two or more 
exceptional topologies to shape a resultant topology having 
characteristic of combine topology referred to as Hybrid 
topology.  This topology is reliable, scalable, bendy and 
effective. Only downside is its complexity of layout and high 
priced infrastructure as we're combining two or greater special 
topologies. 

 
REFERENCES 

 
[1] Banerjee, S., Jain, V., Shah, S., "Regular multihop logical 

topologies for lightwave networks", Communications 
Surveys & Tutorials, IEEE, On page(s): 2 - 18 Volume: 2, 
Issue: 1, First Quarter 1999. 

[2] Cem Ersoy, Shivendra PanWar "Topological Design of 
Interconnected LAN-MAN Networks", IEEE INFOCO, 
pp. 22602269, 1992. 

[3] F. Backes, ―Transparent Bridges for Interconnection of 
IEEE 802 LANs,‖ IEEE Network, pp. 5-9, January 1988. 

[4] Li Chiou Chen "The Impact of Countermeasure 
Propagation on the Prevalence of Computer Viruses" 
IEEE Transactions on Systems, MAN, and Cybernetics 
PartB; Cybernetics Volume 34, Number 2, pp. 823-833, 
April 2004. 

[5] Geon Yoon, Dae Hyun Kwan, Soon Chang Kwon, Yong 
Oon Park, Young Joon Lee "Ring Topology-based 
Redundency Ethernet for Industrial Network" SICE-
ICASE International Joint Conference, pp. 1404 – 1407, 
18-21 Oct. 2006. 

[6] Nicholas F. Maxemchuk, Ram Krishnan "A Comparison 
of Linear and Mesh Technologies---DQDB and 



IJSART - Volume 5 Issue 1 –JANUARY 2019                                                                                      ISSN [ONLINE]: 2395-1052 
   

Page | 310                                                                                                                                                                     www.ijsart.com 
 

Manhattan Street Network" IEEE Journal on Selected 
Areas in Communications, Volume 11, Number 8, 
October 1993. 

[7] Bannister, J.A., Fratta, L., Gerla, M., "Topological design 
of the wavelength-division optical network", INFOCOM, 
Ninth Annual Joint Conference of the IEEE Computer 
and Communication Societies. The Multiple Facets of 
Integration. Proceedings, IEEE, On page(s): 1005 - 1013 
vol.3, 1990. 

[8] C. M. Harris, Fundamentals of Queueing Theory, Wiley 
Series in Probability and Statistics, John Wiley & Sons, 
Hoboken, NJ, USA, 4th edition, 2008. 

[9] D. Bertsekas and R. Gallager, Data Networks, 2nd ed. 
Englewood Cliffs,.NJ: Prentice-Hall, 1992.   

[10] Asra Anjum, Shaik Apsar Pasha, "A Brief View of 
Computer Network Topology for Data Communication 
and Networking", International Journal of Engineering 
Trends and Technology, Volume 22, Number 7, April 
2015 


