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Abstract 

Cloud computing is renovating the whole industries of IT, well-performance computing (WPC), private data occupation and 
managing. Computing power is supplied in cloud as a useful factor, same as electricity resource. Service providers could be 
maintaining, updating and managing these computing resources. For small business owners or the owners who don’t have budget 
or special skills to handle the drastic changing computing technologies. Using cloud for WPC can largely decreases the cost of 
ownership by dismissing the requirement to maintain full-scale concurrent machines and their cooling systems and power 
consumption. From the perspective of cost-effectiveness, there are exchanges of process in terms of provision of resources for a 
target task can be parallelized. In this article, we introduce statistical method, that to attain best performance in a various cloud 
infrastructure, and to make the slowest node’s response time should not be more than three times that of the fastest node. 
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1. Introduction 

 
In IT companies, well performance computing (WPC), sharing personal data and managing data are provided by 
cloud computing. Computing status is transformed as a services same as water or electricity. Service providers could 
be maintaining, updating and managing these computing resources. For small business owners or the owners who 
don’t have budget or special skills to handle the drastic changing computing technologies. Using cloud for WPC can 
largely decreases the cost of ownership by dismissing the requirement to maintain full-scale concurrent machines 
and their cooling systems and power consumption. From the perspective of cost-effectiveness, there are exchanges 
of process in terms of provision of resources for a target task can be parallelized. Let us take a scenario, assume that 
the target job can be parallelized, takes 6 hours to complete using one computing process or node. If the service 
provider of cloud computing charges on a per hour basis per each machine for a job, instead of running it one 



P.Dinesh Kumar, IJRIT  291 

 

process for 6 hours, the job can be completed in one hour on six processes with six times faster with the same six 
process hours.  

 
2. Literature survey 

 

On today's high-end systems applications are usually compose unstable load demands above time. Each application 
may have multiple dissimilar stages throughout its lifespan. Memory severe task or stages may reveal performance 
dispersion at rate of recurrence under the utmost probable for the computing devices owe to the inequality among 
computing devices and the speed of memory. Performance dispersion is a notice of more provisioning [1]. We 
promoted the CMP [2] (chip multiprocessor) as a substitute to more intricate single-threaded CPU to offer a higher 
level of thread stage parallelism. Data storage space [3] is one such primary tune-up: in fact, in many virtual 
association’s terabytes of new data are created every day and a lot more is practiced. It recognizes necessities for a 
storage space tune-up for this meticulous kind of community, together with protection features and a more vary 
collection of storage space resources with dissimilar competences and an additional supple pricing format. The 
conventional constrain for superior performance has influenced inclinations towards consolidation and higher 
solidity, relics allowed by virtualization and latest tiny variety aspect server blades. The resultant outcome has been 
enlarged power and cooling requirements in data centers which lift up possession costs and put more demands on 
holder and enclosed space solidity [4]. 
 
2.1 Preliminaries 

Overtime due to up gradations and replacement in technologies, grow in heterogeneity of computers will be more. 
So that, not only the performance and abilities in each computing node will continue to deviate, the new computing 
node will give best performance for the same amount of power because of innovation in technology and its 
architecture. Because of these heterogeneous computing nodes, response time of each node will vary depending on 
provision policies. To overcome this variation and qualities of services, the service provide might want to retire the 
slowest computing nodes. To understand the optimal availability in a cloud we used statistics mathematical model 
on heterogeneous cloud computing environment to evaluate task’s execution time and consumption of energy. 

 
2.2 Cloud power and performance behaviour 
 
Before describing power and performance in a heterogeneous cloud [5], we present a scenario from a cloud 
administrator’s perspective. Typically, cloud service providers begin their cloud computing business with several 
near-homogeneous computing nodes. Over time, due to latest technologies cloud service provider will replace old 
nodes with new nodes. Gradually, all machines in the cloud will become more heterogeneous. Although previous 
studies considered heterogeneity at the micro-architectural, we consider computing heterogeneity in a broader sense. 
We reviewed the power and performance trends of commercial microprocessors over the past few years and used 
our observations to justify our model assumption. We first plotted the thermal design power (TDP) [6] numbers and 
the Pass Mark performance scores for several processors under 70 W, including Pentium, Core 2, Core i3/5/7, and 
Xeon. This included all commercial desktop and server processors from Intel from January 2006 to February 2011, 
except Celeron processors and certain processors that did not report TDP or Pass Mark results. The solid line in 
Diagram 1 shows their asymptotic power consumption and performance trend between 2006 and 2011. The dashed 
lines without individual dots show the trends of two other machine groups based on their TDP: 70 W to 120 W and 
more than 120 W. 
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Diagram 1: Performance. Over time, newer CPUs achieve higher performance than the older ones without 
compromising the power consumption.  
 
To estimate the relationship between power and performance over time we applied recession methods. Taking all the 
samples into account, we plotted our regression models for power and performance (solid lines in diagram 1). The 
performance continues to improve for each machine group across different productions or generations. On the other 
hand, the TDP trend in diagram 1 shows negligible growth. More interestingly, the TDP trends for the two lower-
power machine classes are decreasing. This decrease is the consequence of a recent awareness of the power wall, 
which gradually increases the heat dissipation cost. For the same reason, we anticipate that the power grade of future 
processors will remain below the bar. This also implies that with the same power budget, newer machines can 
deliver higher performance. In other words, performance per power (a metric derived by dividing the performance 
score by the power consumption) continues to grow over time. For example, the 95 W Core i7 (Lynnfield), released 
in September 2009, achieves higher performance than the 95-W Pentium D (Presler), released in January 2006. This 
difference is largely attributable to technological advances in micro architecture as well as scaled-down feature size 
and supply voltage [7]. Given these observations, we define our model of power and performance for a future 
heterogeneous cloud based on two assumptions. First, the computing nodes in the cloud we study are dissimilar 
having different micro architectures fabricated using different processes. Thus, we provide varied capability and 
process technologies. Second, the performance capabilities of these computing nodes are uniformly distributed, but 
consume exactly the same amount of power. The rationale behind this second assumption is useful. First, the power 
efficiency measured by performance per power improves over time. Second, when a datacenter phases out some 
computing nodes due to an upgrade, it can safely deploy new computing nodes only when these upgrades’ 
aggregated power consumption does not exceed the original. Otherwise, the datacenter must also upgrade its power 
delivery infrastructure as well as its cooling capacity to accommodate the new servers. Given this overhead, we 
anticipate that the replacement and upgrade will be done without altering the power delivery infrastructure. 
Therefore, we assume that the newly deployed servers will improve performance linearly across different machine 
proliferations while using the same amount of power.  

 
3. Proposed system  

 
For this study, we assume the workload is perfectly distributed, which is similar to throughput-oriented computing 
in WPC (well performance computing) and transactional processing applications. For example, file transferring on 
the Web. Servers are the most common cloud computing application in the cloud, these servers process all the 
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requests received by a Web service exclusively and independently. Therefore, when p nodes are deployed the cloud 
can achieve p times speedup if and only if the number of concurrent users is always larger than or equal to p. We 
assume that entire workload can be evenly divided into m smaller job units without affecting the workload’s 
scalability. Here m is larger than p, where p represents the maximum number of virtual machines in the cloud (For 
simplicity, m = kp, where k is a positive integer.) In this study, one single task running at end node represents one 
single job unit. However, we do not consider irregular context switches within one job unit as disturbance as long as 
the task keeps running on the same physical node. In addition, during a job unit’s execution we do not allow a 
virtual machine to be transferred among physical nodes because this migration will not only include the executable 
image but also all the architectural states, including the memory footprint. Data relocation on interconnected cloud 
computing nodes would likely cause significant performance deficiency due to peer-to-peer communication. 
 
Algorithm: 
Step 1: Select the connected nodes  
Step 2: Differentiate the connected nodes based on their response time. 
Step 3: Distribute or connect the nodes uniformly. 
Step 4: Discard 1/3rd of nodes from the total connected nodes, denoted as n. 
Step 5: After discarding denote connected nodes as p. Assign discarded nodes to separate  cloud. 
Step 6: Calculate means and variances of samples of response time. 
Step 7: Test the hypothesis to conclude significance difference between response times of nodes   after 
and before discarding 1/3rd of nodes. 
 
Consider the execution time is uniformly distributed from x seconds (fastest node) to y seconds (slowest node). In 
diagram 2, to express it mathematically, we let that the response time for the execution of a task in a cloud is 
uniformly distributed from x seconds to y seconds. Diagram 3, shows that the probability distribution function 
(PDF) of the response time for executing a task in this cloud. And we assume that the service provider of a cloud can 
improve the response time by retiring the least performance physical nodes. Then the new response time for the 
execution of a task in a cloud is uniformly distributed from x seconds to x+((y-x)p)/n. such that allocated number of 
virtual machines on the cloud also shrinks in the same ratio. Diagram 3, shows that after retiring one-third of a 
service provider’s nodes from cloud. The p represents maximum number of virtual machines that can be allotted to 
the cloud, and n represents the total number of virtual machines on the original cloud as in diagram 3. The 
probability distribution function in diagram 3, shows improvement in response time as a result of retiring one-third 
of nodes from side of slowest computing nodes. 
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Diagram 2.Probability distribution function (PDF) of the execution time of a job unit when there are n virtual 
machines. The execution time is uniformly distributed from x seconds (the fastest node) to y seconds (the slowest 
node) 
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Diagram 3 Probability distribution function (PDF) of the execution time of a job unit when there are 2/3 virtual 
machines. The worst-case response time is improved by dismissing the one-third of physical nodes with the lowest 
performance 
 
 

4. Results and discussion 

 
By getting the sample means of all samples as sample mean1 and sample mean2 and their appropriate sample 
variances which are the sum of squares of their differences as given in table 1. Here maximum number of nodes 
available to connect can be denoted as n. maximum number of nodes connected to the cloud after discarding 1/3rd of 
nodes can be denoted as p. In first case all the nodes are connected to the cloud that is p=n. where as in second case 
p nodes are connected after discarding 1/3rd nodes, then p=2n/3. Where these nodes are uniformly distributed, can be 
denoted as U(x, (x + ((y – x)p)/n)). To calculate the sample means and their variances we have the following 
formulae: 
   For the first case we calculated the mean and variance of samples1 using formulae  

       Mean = (1/ 2)( ( ) / ))x y p n+ ∗     

       Variance = 2(1/12)(( ) / 12 )y p n∗   

For the Second case we calculated the mean and variance of samples2 using formulae    

         Mean = ((( ) ) / 2 )x y x p n+ − ∗     

       Variance = 2(1/12)(( ) / 12 )y x p n− ∗  

 
The samples and their variances are listed below: 
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Samples 1  
(in sec) 

Samples 2 
(in sec) 

Variances 1 Variances 2 Max 
nodes(n) 

Max nodes 
connected (p) 

10 6 27 5.88 10 6 
13.5 8.3 52.08 21.6 20 14 
18.5 10.33 102.08 10.08 30 20 
22.8 12.6 132.7 33.06 40 26 
28.7 21.4 168.2 27.9 50 33 
33.42 26.01 188 38.6 60 40 
38.6 31.05 202.08 44.7 70 46 
     

Table 1: samples and their variances 
 
On the other hand, when a virtual machine is liable for additional jobs than one job unit (that is, m/p units), here m is 
the number of job units. the virtual machine’s total finishing time cannot be formed the same way.  We form it as the 
summing up of autonomously chosen m/p samples from diagram 3. Also we assume that a virtual machine is 
accountable for more than 12 job units by letting m = 12n (that is, m = 12p because p = n). 
 

5. Statistical implementation  
 
As we already discussed in the proposed system there is a significant difference between the response times after 
discarding 1/3rd of nodes from the available nodes. This has been verified by using statistical implementation. 
Let us consider, 
Null hypothesis H0: There is no significant difference between two sample means  
Alternative hypothesis H1: There is significant difference between two sample means. 
 
Let the level of significance be 5%. 

The test statistics is 1 2

2 2
1 2

1 2

x x
z

s s

n n

−=
+

 

Calculated value is Z = 5.09 and tabulated value0.05 1.96z =  . Comparison of calculated and tabulated value 

depicts that null hypothesis H0 is rejected as per the samples given in the table 1. and H1 is accepted. By these 
sample means and their variances we can conclude that response gets increases when 1/3rd of nodes has been 
discarded using statistical method that is by using the test of hypothesis of the significant difference between two 
large sample means. Hence, it is proved the statement that the mean response time of nodes after and before  
discarding the 1/3rd of nodes has a significance difference. It is clear from the statistical implementation  that after 
discarding slowest nodes we will get better performance..  

 

6. Conclusion 
 
Mathematical models demonstrate that to achieve optimal performance in a heterogeneous cloud infrastructure, the 
slowest node’s response time should be no more than three times that of the fastest node as we discarded 1/3rd of 
nodes. This has been cleared in this project using statistical mathematical model.  
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