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ABSTRACT 
A computer cluster is a collection of loosely linked 

computers that operate together so closely that they 
appear to be one computer in many ways. Clusters are 

frequently connected via fast local area networks. 

Clusters are frequently used to increase the performance 

and/or dependability of a single computer while also 
being significantly less expensive than single machines 

of equivalent speed and reliability. Cluster computing 

arose from the convergence of numerous developments, 
including the affordable availability of high-

performance microprocessors and high-speed networks, 

as well as the creation of standard software tools for 
high-performance distributed calculate. Clusters have 

grown to accommodate a wide range of applications, 

including ecommerce and high-performance database 

applications. 
The fundamental goal of a cluster computer is to perform 

a task in a shorter amount of time by employing 

processing node groups. This is accomplished by moving 
loads from busy to idle nodes. Transferring excess loads 

from active nodes to idle nodes is one approach for 

achieving this goal. 

INTRODUCTION 
Cluster computing is the use of a group of closely or 
loosely connected computers to function as if they were 

a single entity. The connected computers perform actions 

in concert, giving the impression of a single system. In 

most situations, fast local area networks connect the 
clusters (LANs). The goal of this review is to help the 

reader navigate the minefield of distributed and cluster 

computing tools. Its main goal is to give workers at a 
typical university Computing Service enough 

information to: 

 

− Determine the possible advantages and disadvantages 
of Computing in clusters. 

 

− Become familiar with the key features of CMS. 

− Describe the CMS packages that are currently 
available. 

− Assist in navigating the complexity of CMS packages. 

− It may be used to assist in deciding which CMS 
package to utilize. 

− Give references, technical information, and contact 

information. 
 

A computer cluster can range in size from a two-node 

system connecting two computers to a massive 

supercomputer. A Beowulf cluster is a simple way for 
constructing a cluster with a few personal computers to 

provide a cost-effective alternative to traditional high-

performance computing. The early Stone 
Supercomputer, with 133 nodes, established the 

concept's viability. The creators used Linux, the Parallel 

Virtual Machine toolkit, and the Message Passing 

Interface library to achieve exceptional performance at a 
low cost. 

Cluster Operating System is a type of operating system 

that runs on a 

 Nodes in a group 

 Interconnecting switch or node 

 Hardware for networking 
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 NECESSITY FOR CLUSTER    

COMPUTING 
Cluster computing provides higher processing speed and 

improved data integrity, making it ideal for solving 

complex problems. The linked computers perform 
functions as a single system (virtual machine). The 

hardware configuration of a cluster varies depending on 

the networking methods used. Open clusters require IP 
addresses and can only be accessible over the internet or 

the web. Security risks are raised as a result of this 

clustering. Closed Clustering, on the other hand, hides 
the nodes behind the gateway node, providing further 

security.Earlier computer characteristics were useful for 

solving minor issues, but they couldn't keep up with 

modern technology and improvements. Pricing 
situations, low performance, dependability, and other 

factors prevented access to handle large amounts of data, 

and prior computer platforms were unable to solve 
today's IT issues. IT departments used "Cluster 

computing" to solve the constraints of a single system. 

Because of the benefits of this technology, numerous 

firms have adopted it into their operations. 

CLUSTER COMPUTING TYPES 
Clusters are widely used in relation to the complexity of 
the data, the management of content, and the expected 

operating speed. Many applications that require high 

availability without a reduction in downtime rely on 
cluster computing scenarios. The following are examples 

of cluster computing: 

 Load balancing in clusters 

 Clusters with high-availability 

 High-capacity clusters 

CLUSTER LOAD BALANCING 
Load balancing clusters are used in cases where network 

and internet consumption are high, and these clusters are 

the most important component. The advantages of this 
clustering strategy include higher network capacity and 

improved performance. Where the entire node objects 

are entirely attentive to the requests that are present in 

the network, the entire node objects stay as cohesive as 
possible. According to the scheduler algorithm, all nodes 

will not function in a single process and will readdress 

requests independently as they arrive. Scalability, which 
is obtained when each server is fully utilized, is the 

second crucial part of the load balancing technique. 

HIGH AVAILABILITY CLUSTERS 
Failover clusters are another name for them. As a result, 

High Availability aligns with the growing reliance on 

computers, which play critical roles in many companies 

and applications. In this method, in the event of a 
component failure, redundant computer systems are 

used. Because the network comprises redundant cluster 

pieces, even if a single point fails, the system seems to 
be entirely dependable. Systems can proceed with 

enhanced functionality and provide consistent 

computing services like intricate databases, business 

operations, customer services such as e-websites, and 
network file distribution with the adoption of high 

availability clusters. 

CLUSTERS OF HIGH-PERFORMANCE 
To address complicated computing issues, this 

networking strategy employs supercomputers. High-

performance clusters are used in climate computational 
models and in-vehicle breakdowns, in addition to 

managing IO-dependent apps such as the display 

programme. For applications requiring 
"supercomputing," more densely coupled computer 

clusters are being created. Load balancing, backup, and 

failover are common uses for high availability clusters. 

To establish a high-availability (HA) cluster correctly, 
all servers in the cluster must share the same shared 

storage. A virtual machine (VM) on one host can failover 

to another host without any downtime in the event of a 
breakdown. 

CLUSTER MANAGEMENT 
Cluster management software increases the amount of 

work that a group of computers can do. A cluster 

manager balances workload to avoid bottlenecks, checks 
the health of the cluster's parts, and manages failover in 

the event that one fails. A cluster manager can also assist 

a system administrator with administrative chores on 

cluster elements.The cluster manager must be aware of 
various facts relating to the cluster's elements, as well as 

the interactions between the cluster's elements, in order 

to function correctly. Here are several cluster 
components that the cluster management should be 

aware of: 

 In the cluster, there are physical or virtual 

computers, equipment, or gadgets (in a cluster 

context, these are referred to as cluster nodes) 

 The nodes in the cluster are connected through 
networks. 
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 Cards that connect the cluster nodes to the 

networks through network interfaces 

 Cluster node IP addresses 

 IP addresses for virtual machines or services 

CLUSTER COMPUTING'S BENEFITS 
Implementing cluster computing in applications has a 

number of advantages. The following are a few to be 

discussed: 

 Economic efficiency — while mainframe 

computers appear to be extremely dependable, 
cluster computing is gaining popularity owing to 

its cost-effectiveness and flexibility. 

Furthermore, these systems outperform 
mainframe computer networks in terms of 

performance. 

 

 Cluster computing systems have processing 

speeds equivalent to mainframe and 
supercomputers. 

 

 Extended resource availability - Computers go 

down frequently, thus cluster computers are 
available with high availability to prevent this. 

As a result, if one node fails, the remaining 

nodes will remain operational and operate as a 
proxy for the failed node. This enables more 

accessibility. 

 The second significant advantage of cluster 

computing is its increased scalability and 

expandability. They create the possibility of 
combining many extra resources or networks 

with the current computer system. 

 

 Flexibility - Cluster computing may be updated 
to a higher level of performance or expanded by 

adding more nodes (computer systems). 

 

 It quickly answers the requirement for content 
criticality and processing services. Many 

companies and IT corporations are turning to 

cluster computing to boost scalability, 

availability, processing speed, and resource 
management while lowering costs. 

 It ensures that there is always enough 

computational power. 

 It establishes a single fundamental approach for 

the design and usage of parallel high-

performance systems that is independent of 

hardware vendors and product choices. 

 Cluster computing is a low-cost, seldom used 
alternative to big server or mainframe computer 

systems. 

APPLICATIONS 
Cluster computing has a wide range of applications: 

 Weather simulation can benefit from cluster 

computing. 

 Supports nuclear simulations and in-vehicle 
breakdown. 

 It's also used in image processing and 

electromagnetics. 

 Assist in the solution of difficult computational 

problems. 

 Grid computing gives you the freedom to divide 
your task into little data chunks. 

 Many online applications, such as security, 

search engines, database servers, web servers, 

proxies, and email, can benefit from cluster 

computing. 

 This method has life-saving uses, such as 
forecasting the onset of earthquakes or 

tornadoes. 

 Applications include astrophysics, 

aerodynamics, and data mining. 

DISADVANTAGE 
 The price is hefty. When compared to a non-

clustered server management solution, the 
cluster will be more expensive since it requires 

good hardware and a design. A major downside 

of this design is that it is not cost effective. 

 Monitoring and maintenance are difficult since 
clustering requires additional servers and 

hardware to set up. As a result, infrastructure 

should be improved. 

 Managing and organizing a big number of 

computers is difficult. 

 Non-parallelizable apps have poor performance. 

 The physical area required is far larger than that 
of a single server. 

 When compared to a single server, the power 

usage is higher. 
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CONCLUSION 
Cluster computing is cost-effective, scalable, and 

provides high resource availability. They might be 

loosely connected or strongly coupled in order to fulfil 

the goal as a single system. Clusters can be formed based 
on the needs (high performance, high availability, or load 

balancing). This makes it easy for users to develop it 

according to the system's requirements. Load balancing 
and high availability can both be achieved at the same 

time. Due to the advancement of cluster computing 

technologies and the availability of low-cost clusters, 

more research computing applications are being 
implemented in clusters rather than single shared 

memory systems solution. You'll need more than a huge 

number of machines connected via high-bandwidth, low-
latency interconnects to achieve high-performance 

cluster computing. The programme must be parallelized 

appropriately to obtain the required speed and 
performance in a distributed memory environment. 
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