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Abstract 

This paper presents the architecture and motivation for a cluster based, many-core computing architecture .Cluster computing is 
becoming a cost-effective and scalable alternative for high-end engineering computing. It consists of a collection of 
interconnected stand-alone computers that work together so that in many respects they can be viewed as a single system.    

Clusters are usually deployed to improve speed and/or reliability over that provided by a single computer, while typically being 
much more cost-effective than single computers of comparable speed or reliability. Cluster computing has emerged as a result of 
convergence of several trends including the availability of inexpensive high performance microprocessors and high speed 
networks, the development of standard software tools for high performance distributed computing. 

The major objective in the cluster is utilizing a group of processing nodes so as to complete the assigned job in a minimum 
amount of time by working cooperatively. The main and important strategy to achieve such objective is by transferring the extra 
loads from busy nodes to idle nodes.  The components of a cluster are commonly, but not always, connected to each other 
through fast local area networks. Cluster computing has become the paradigm of choice for executing large-scale science, 
engineering, and commercial applications. This is due to their low cost, high performance, availability of off-the-shelf hardware 
components and freely accessible software tools that that can be used for developing cluster applications.[3] 

1. What is cluster computing?  

A cluster computer consists of many of  similar  type of loosely connected or  tightly connected computers that 
cooperatively works together ,as a  single integrated computing resource. It is a type of parallel or distributed 
processing system, which consists of a collection of interconnected stand-alone computers that work together so that 
in many respects they can be viewed as a single system.         

  Clusters are usually deployed to improve  performance and availability over that of a single computer, which 
typically being much more cost effective than single computer of comparable speed or availability. 

 These computers are linked together using high-speed network interfaces between themselves and the actual 
binding together of the all the individual computers in the cluster is performed by the operating system and the 
software used  such as an  MPI implementation installed to allow programs to be run across all nodes.       
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The recent advances in high-speed  networks and  improved microprocessor performance are making clusters for 
cost effective parallel computing. All machines share resources such as a common home directory. They must trust 
each other so that rsh or ssh does not require a password, otherwise you would need to do a manual start on each 
machine.    

The components of a cluster are usually connected to each other through fast local area networks  with each node  
running its own instance of an  operating system. Computer clusters emerged as a result of convergence of a number 
of computing trends including the availability of low cost microprocessors, high speed networks, and software for 
high performance distributive computing. Clusters built using commodity hardware and software components are 
playing a major role in redefining the concept of supercomputing.[5][7] 

 

2. How it works? 

Computer clusters are actually groups of CPUs  that work  together as one unit. These clusters are normally created 
to run large programs   or  increase performance of a single computer.. Clusters are typically used for High  
Availability (HA) for greater reliability or High Performance Computing (HPC) to provide greater computational 
power than a single computer can provide. Computer clusters are usually cheaper than a new computer with the 
same capabilities. The fact that replacing a "bad machine" within a cluster is trivial compared to fixing a partly 
faulty SMP yields much higher availability for carefully designed cluster configurations. This becomes important 
not only for particular applications that cannot tolerate significant service interruptions, but also for general use of 
systems containing enough processors so that single-machine failures are fairly common. For example, even though 
the average time to failure of a PC might be two years, in a cluster with 32 machines, the probability that at least one 
will fail within 6 months is quite high. this technology used to maintain availability of server or computer fully(24 
hours, 365 days). For this kind of support they configure the first server then they configure the second server with 
the same configuration. Both server connected over network(sometime both in geographically different location). 
The two server having same IP address with clustering software. Also there is additional network card in both 
computers. This maintained the Heart Beat of cluster server. 
Suppose the first computer/server is the main one, whenever the main fails the second one going to be linked.So the 
second computer always checks the Heart Beat of first server for each micro seconds, if heart beat fails the second 
going to be response the request over network[4] 

 

3. Characteristics Of Cluster Computing 

Low Cost: Customers can eliminate the cost and complexity of procuring, configuring and operating HPC clusters 
with low, pay-as-you-go pricing. Further, we can optimize costs                                                                                           
by demand, Reserved or Spot Instances models. 

Elasticity: You can add and remove computer resources to meet the size and time requirements for your workloads. 

Run Jobs Anytime, Anywhere: You can launch compute jobs using simple APIs or management tools and 
automate workflows for maximum efficiency and scalability.  

Speed: You can increase your speed of innovation by accessing computer resources in minutes instead of spending 
time in queues. 

Efficiency: it provide greater computational power than a single computer can provide[2]. 
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4. History of cluster computing  

The history of cluster computing is best captured by a footnote in Greg Pfister. The formal engineering basis of 
cluster computing as a means of doing parallel work of any sort was arguably invented by Gene Amdahl of IBM, 
who in 1967 published what has come to be regarded as the seminal paper on parallel processing: Amdahl's Law. 
Amdahl's Law describes mathematically the speedup one can expect from parallelizing any given otherwise serially 
performed task on a parallel architecture. 

Cluster computing originated within a few years of the inauguration of the modern electronic stored-program digital 
computer. SAGE was a cluster system built for NORAD under an Air Force contract by IBM in the 1950s based on 
the MIT Whirlwind computer architecture. 

Early commercial applications of clusters employed paired loosely coupled computers with one performing user 
jobs while the other managed various input/output devices. 

During the decade of the 1980s, increased interest in the potential of cluster computing was marked by important 
experiments in research and industry. A collection of 160 interconnected Apollo workstations was employed as a 
cluster to perform certain computational tasks by the NSA. By the beginning of the 1990s, a number of sites were 
experimenting with clusters of workstations. At the NASA Lewis Research Center, a small cluster of IBM 
workstations was used to simulate the steady-state behavior of jet aircraft engines in 1992. No history of commodity 
computer clusters would be complete without noting the pivotal role played by the development of Parallel Virtual 
Machine (PVM) software in 1989. This open source software based on TCP/IP communications enabled 
the instant creation of a virtual supercomputer—a high performance compute cluster—made out of any TCP/IP 
connected systems. Free form heterogeneous clusters built on top of this model rapidly achieved total throughput 
in FLOPS that greatly exceeded that available even with the most expensive "big iron" supercomputers. a compute 
cluster built on top of a commodity network for the specific purpose of "being a supercomputer" capable of 
performing tightly coupled parallel HPC computations.[8]  

 

5. Architecture of cluster computing 

 The first  architecture  was introduced in 1976 with Tandem's Non-Stop system, a single system image ( SSI ) 
cluster  with high availability and scalability out of the box. 
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A compute cluster is a top-level organizational unit. Each cluster consists of a set of nodes, a queue, applications, 
and jobs. 

A node is a single computer with one or more processors. The system administrator adds and removes nodes. 
Applications can enumerate, approve, pause, and resume nodes through the ICluster interface. Applications can 
query node properties through the INode interface. 

All nodes in a cluster are part of the same domain. Data sources such as a database or file are accessible from each 
node. License servers are also accessible from each node to verify that each node that will run an application has a 
license for the application. 

The head node manages the cluster and its resources. Jobs are submitted to and scheduled by the head node. 

The cluster contains a single queue, which is the organizational unit that contains queued, running, and finished jobs. 
Finished jobs are periodically removed from the queue[6].  

 

6. Conclusion 

we presented the design of cluster computing which improves the performance and availability over that of a single 
computer, typically being much more cost effective than single computer of comparable speed or availability. 
Clusters are promising that solve parallel processing paradox. New trends in hardware and software technologies are 
likely to make clusters. Many applications use cluster computing for greater performance, and flexibility. Examples 
of these are Google search engine, Image rendering. The Google search engine uses the cluster computing as it 
provides load balancing, availability, reliability. The cluster computing is of great importance in today’s 
scenario[1][2]. 
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