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ABSTRACT 
Cloud computing is an emerging technology that is used to support the modern business and computing paradigms. This paradigm  
helps varieties of computing environments  for not only by providing the computing infrastructure, which aims to shift the location 
but also satisfies the business needs of computing environment that are must look for agile, flexible, cost reduction and time-to-
value resource sharing capabilities. A study has been conducted to collect comprehensive Performance needs of cloud centre that 
signifies new modeling of Cloud server infrastructure that are not only handle the issue necessitates calculating performance of 
cloud servers but also to gain  capability of handling several millions of requests in few seconds. The major performance metrics 
such as response time, elapsed time, etc are redefined.. Thus the identified model is the statistical based Analytical model with 
requires supporting calculations gives the optimization of cloud server’s performance. The new system is represented as an 
M/M/m queuing system and a constraint that  single task arrivals in an optimum level will be the comprehensive solution for 
achieving higher performance levels. The results from the working model are comprehended to confirm the faster and efficient 
performance evaluation of cloud computing servers. A relative study has been promoted for the existing computing infrastructure 
used and it studies the   performance of new infrastructure under cloud computing paradigm in order to reduce the time slices that 
are evaluated using the elapsed time, execution time in terms of the hardware and software resources utilized for computing 
request arrivals under cloud centre. Thus the resultant solution justifies the need of comprehensive performance evaluations and 
optimistic solutions for cloud centre. General Terms: Cloud Computing, Cloud centre, performance and evaluation, optimistic 
solution, Queuing theory. 

 

KEYWORDS: Elapsed time, Cloud owners, Cloud Consumer, Cloud computing, cloud server, cloud clients, Service time, 

Statistical analytical model, Performance analysis, Queuing model.  
 

INTRODUCTION 

 

Cloud computing is a emerging and modern technology that supports emerging commercial infrastructure 

and solutions that demands an extensive computing facilities. Cloud computing aims to enable the dynamic 

creation of next-generation data centers by assembling services of networked virtual machines so that users are 

able to access applications from anywhere in the world on demand. Whether clouds consist of thousands of 

nodes in a computer room or hundreds of thousands of nodes across a continent, optimizing the underlying 

network to maximize cloud performance is critical [17]. Cloud computing is capable of providing typically real-

time scalable resources like programs, files,  hardware, data and the third party services that can be accessible 

via the network to users.[1] 
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The three major cloud structures are:  

i) Infrastructure-as-a-Service (IaaS) is a kind of cloud computational model that uses virtualization 

technologies that can be used to grant resources to cloud clients. It has components such as server, storage, 

networking components, and hardware are made accessible in excess of the Internet. 

ii) Platform-as-a-Service (PaaS), is a   kind of cloud computing model comprises software and hardware 

computing platforms such as operating systems, virtualized servers and to the similar.  

iii) Software-as-a-Service (SaaS) is a kind of cloud model includes software applications and other hosted 

services  are to be served to its cloud users. 

Clouds hold virtual elements that are potentially to offer services to their consumers. It extends its ability on 

distributing resources in a large scale computing paradigm and gives virtualization effect to its owners and its 

clients. 

It provides computing facility to infrastructure to its cloud users for resources utilization. Standard queuing 

models rarely consider hundreds of servers. High variability of the service process means that the coefficient of 

variation, i.e., the ratio of the standard deviation to the mean service time can be much larger than one [16]. 

The major objective is to introduce a new or an enhanced computing model that satisfy the need of 

performance evaluation of this novel paradigm and provides opportunities to cloud users to have resources on 

demand.  

The cloud clients is to be  given opportunities to provide the required computing resources cloud consumers 

and a justification is to be arrived as a resultant computing paradigm.  

The cloud environment provides the following three major benefits: 

a) It will assist cloud owners to host additional service to make use of supporting resources. 

b) It will provide avenues to effective usage of all scalable resources.   

c) It will add mean for economy of scale  

 

Objectives of Performance Evaluation: 

 The cloud provides avenues for cloud users: 

i) To study the diversity of user requests. 

ii) To study of cloud computing Servers. 

iii) To make ready the cloud computing paradigm. 

iv) To study the performance and check the availability of scalable resources for the entire delivery chain 

of cloud environment.   

v) To comprehend the  performance  of entire Cloud Computing environment.    

vi) To connect the source to the target domain with an aim to improve  performance of Cloud  Servers. 

vii) To check that same feature  space is to be shared by cloud servers. 

viii) To undergo a study of end-user experience under normal and peak conditions when a cloud is in action.  

ix) Finally,  look for better performance achievement of every cloud application’s task execution. 

 

Related Work: 

The existing cloud based software systems concerned only small portions of performance issues are 

addressed so far.  The earlier analytical approach was not good enough for the distribution of response time. The 

real justification has not been initiated and not optimized for cloud clients request handling paradigms.  The 

basic analytical model is relative open network model that considers both inter arrival times and service times 

might be are exponential in time bound intervals[2]. 

The research under cloud so far only addresses the small portions of performance issues.  

The current approach covers only the two major performance metrics such as inter arrival times and service 

times. The M / M / m queuing system calculates and equates to an exponential value. The basic model called 

Analytical model  is derived from original Queuing system model  M / M / 1 / K / K with a Multiple servers, 

Multiple Clients with a single service on demand  uses Poisson arrivals from a population of K potential 

customers; and K exponential service times.  

It derives a state of equilibrium:  input rate = output rate. By modeling cloud center as M / M / m 

systematical model and is extended from the basic statistical model.  

As a part of evaluation, the performance metrics were reviewed as follows: 

The response time is broken into three periods such as Waiting time, Service time, Execution time. 

The reviewing of the relationship between the maximum number of tasks and the minimum number of 

resources has been initiated. Also considered the highest level of services was found. 

The following tasks were initiated in the current research scenario: 

 To find the distribution of response time. 

 To analyze the how best the inter arrival time & service times are assumed to be exponentially 

distributed. 

 To set system’s finite buffer size to optimal, that is m + r. 
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The resultant summaries showed that the optimizing the data centre’s performance in terms of request and 

response capabilities is realized.  

 

2.2 Draw backs using Existing model: 

 Only small number of servers can able to approximate metrics and are accurate.  

 The Co-efficient of Variation (CoV) increases towards & above 1 when the approximations are not 

estimated equivalently.  

 Approximation errors are seen only when traffic intensity p is small and when both the number of servers 

(m) and CoV of service time are large. 

 It is also confirmed that use of the current system is not to be  justified: 

 When huge numbers of servers were used. 

 When the service time is not possible estimated due to the fact this is unknown and does not exists. 

 When more number of servers was in action, the traffic intensity is not to be estimated easily. 

At the outset, if where r is the buffer rate on small number of servers, when r=0, the result is reasonably 

accurate and also when r≠ 0  the result is justifiable. The existing system bring results that the rate is predefined 

level or specific threshold for lost tasks. 

 

2.3 Suggested Solutions: 

 The persistency to be measured and optimized performance measurement analysis to be resolved. 

 The additional time required for execution of tasks will be considerably to be reduced by an enhanced 

statistical based algorithm and in turn gives optimal performance measurements.  

 The M/M/m Queuing Systems technique is to be used. 

 The additional efforts are added to make the solution to comprehensively applied and gain the 

performance advancements. 

 

Soultion Paths: 

Cloud computing has earned a lot of attraction towards it but there is not much work regarding the 

performance evaluation and profitable cloud environment. The cloud center had been modeled as a classic open 

network to find the distribution of the response time. The distribution of response time was obtained from using 

a cloud center model as the classic open network, assuming that both inter arrival and service times are 

exponential [12]. 

A data centre which is provisioning computational resources in the form of virtual machine supports 

various cloud service provider such as Amazon EC2, IBM Cloud, GoGrid, and others as Infrastructure-as-a-

Service (IaaS).   

It is expected that the Data centre should have nominal number of Physical Machines (PMs). That is used 

for allocating to the user’s task arrivals. Since many of large cloud centre employ virtualization to provide the 

required resources. such as PMs[13]. 

The request-response principle of client-server computing indirectly forces Cloud Service Providers (CSPs) 

to offer complex requests for their users and provide optimum time provisioning mechanisms. In order to 

support decision making with respect to resource allocation for a cloud resource provider when different clients 

negotiated different service level agreements, they have modeled a cloud center using the M/M/C/C queuing 

system with different priority classes [15].  

The proposed model that we propose the multitenant architecture is essentially a shared utility is consistent 

and make uses of the cloud application will provide mechanisms for performance evaluation.  

It is recommended to use an enhanced analytical model has a front end and a back end with the supporting 

statistical computing mechanism [9]. 

The back end is the one or more cloud servers. The cloud user submits the query to the front-end via the 

comprehensive interface designed The back-end computing is a server or server-side application will provide 

the required services in a required manner. However, the number of selected metrics taken into account is the 

deciding factor of the performance evaluation of cloud centre. 

 

3.1 Major objectives of solution paths: 

The massive economies of scale to optimize computing resources are based on the following performance 

goals on the nominal number of servers: 

 To confirm a standardized architecture 

 To confirm a predictable load balancing mechanism 

 To compute the number of an energy efficient servers required 

 To calculate an optimized runtime processing path. 

 To predict the required optimized storage  
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 To make comprehended continual analysis and energy improvement under different number of Server-

client computing paradigm. 

 To study micro-energy management for fixing optimized consumption power. 

will provide means for optimizing the cloud servers. 

The major Objectives are: 

 To make a comprehensive study of performance measures. 

 To determine the size of the buffer. 

 To study the complete relationship between the probability distribution of response time &   the 

number of tasks in the system 

 To confirm probability of immediate service with no waiting in input buffer. 

 To calculate task blocking probability. 

It is required that the request and arrival times with the aim to reduce the waiting time and distribute the 

execution time.  

 

3.2 Proposed Method: 

The proposed method is framed based on the objective that optimizing the performance of cloud servers 

relies on the model the cloud center. The proposed model uses a M/G/m queuing system.  This will fill the gap 

using a well supervised learning algorithm by assuming single task arrivals with regular time intervals [7]. 

The cloud environment is basically has virtualization and allows sharing of service. That is, cloud service 

provider and trusted authorities cum Cloud owners are maintaining a good relationship under a cloud 

environment. 

The cloud client render service from trusted authorities through Developers is depicted in the figure 2: 

 
Fig. 2: Basic Relationship of Cloud Services in Cloud environment 

 

Resolving Methods: 

The resultant model for the workable solution from a resolving method is to collect performance and need 

to be comprehended by end users at any stage of execution. 

 To setup a cloud based infrastructure to compute performance of cloud servers. 

 To study the link between the source and target domains of Cloud Servers in order to improve 

performance... 

 Finally, look for optimizing the performance through model at hand. 

Thus, the derived resolving method assures the comprehensive performance evaluation and its optimization. 

The major Objectives are: 

 To make a comprehensive study of performance measures. 

 To determine the size of the buffer. 

 To calculate a complete response time & and also calculate the total tasks to be kept in the system with 

probability distribution. 

 To make use of proposed model and complete a comparative study and look for rooms for performance 

improvement. 

 To calculate immediate service (no waiting in the input buffer) with its probability.  

 To calculate task blocking probability. 

The proposed system considers the request and arrival times. The aim is to study the inter-arrival time of 

requests with optimum time set up and look room for service time (µ) is to optimum. 

 

3.2 Proposed Method: 

 The proposed method is based on the objective that optimizing the performance of cloud servers 

depends on M/G/m queuing system with constraint that single task arrivals and a task buffer of finite capacity 

are to be optimum.  



653                   Poobalan A. et al., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 649-656 

 

 Add additional constraint to the proposed model that will fill the gap between the model and run-time 

set up and will be used for optimizing the performance of clod servers.  

 

Working Model:  

The major objective through the resolving method is to be made as a workable model. This model considers 

almost all the performance metrics. The major ones are number of jobs, response time and waiting time. The 

combined algorithm uses both Analytical Model and optimum level of constraints such as steady state of query 

arrivals with optimum uses of cloud computing resources and with the aim to collect the optimizing solution [6].  

The proposed working model uses the concrete Queuing Model and is the enhanced statistical analytic 

model with a constrain that inter-arrival rate is to be maintained to its optimum rate. 

The proposed system model is depicted the following figure: 

 

 
Fig. 3: M/M/m Queuing Model based Cloud System Model 

 

4.1 Reasoning the possible outcomes of working Model:  

The working analytical model does the following major calculations: 

 

4.1.1 Confirmation of No. of jobs: 

The number of jobs in the system has been calculated as: 

p0 = 1 – p 

where p is number of jobs in the system. 

 

4.1.2 Reviewing the working model:  

The reviewing of working model confirms that the combination of Statistical Analytic Model and a 

constraint that inter-arrival rate is to be maintained to its optimum rate will give comprehensive solution for 

cloud centre. 

The working Model makes uses of the following calculations: 

Variance of Queue length is: 

Var (n) = p / (1-p) n 

Mean Queue length N is: 

 E (n) = p / (1 – p) 

Number of jobs in the system Pn is : 

P {n} p n = p n (1-p) 

Pn =p n,  

Where Number of jobs >= n is verified. 

 

4.1.3 Other calculations of the working model: 

i) The number of jobs in Queue 

Number of waiting jobs in the queue is calculated as follows: 

Mean number of waiting jobs is calculated as follows: 

E (nq) = p2 / (1-p) 

The resultant calculation uses: 

P = 1 – p 

Then P k+1 (1 – p) 

Where k > 0,  

Number of waiting jobs is k 
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ii) Response Time calculation:  

The RT (Response Time) is calculation requires a special type of formula.  This uses the combination of 

Mean, Variances of given response times and arrival times. 

Variance of response Time r is Var (r) = E (r) 2 

Then the response time P {response Time < = t}  is calculated as : 

r (t) = 1 - p e – (µ - λ) t 

 

iii) Waiting Time calculation: 

The WT (Waiting Time) calculation requires the previous calculations. 

WT{Waiting  Time < = t} is calculated as: 

WT (t) = 1 - p e – (µ - λ) t 

mean waiting time   E (mwt) = p [(1/µ) / (1 - p) 

Thus, the calculation confirms the waiting will be optimum on the condition that mean arrival rate is to be 

approximated based on exponential value. 

 

4.2 Resolving the enhanced Statistical analytic Model: 

The enhanced Statistical analytic Model uses an approximation of the optimum points which are the request 

arrivals to the system. This is verified based on the observed state at which system has arrivals needs a steady-

state solution. The inter gap between a single departure on every two successive arrivals needs an 

approximations. 

It introduces an intermediary calculation to optimize the resultant performance matrices such as inter arrival 

time distribution, service time distribution or General distribution, with optimum number of servers. 

To confirm this, the distribution of tasks to different servers which is equivalent to the n, is derived. 

 

Final Work Able Solutions: 

The workable solutions are based the statistical analytic Queuing model with supporting calculations are 

need to optimize the cloud server’s performance evaluation towards its enhancements. 

The final list of performance metrics that are used in the proposed system are as follows: 

 

Performance Metrics Specification used is: 

i) Response Time.(R) 

ii) Number  of CPUs  (M) 

iii) Service time  (S) 

iv) Arrival rate  (λ)  

v) Number of arrivals (A) 

vi) Specific Time period (T) 

vii) CPU Utilization (U) 

 

Statistical Analytic Formulae with Queuing Method Formulae used are: 

a) U = ( S λ ) / M  

b)  λ = A/T 

c) R=S/(1-U) and / or  R=S+Q   

d)  Q=R-S trx/s 

    

The other major supporting analytic calculations are as listed below: 

 Calculating the optimum of number of tasks with possible distributive estimation in the system 

 Calculating PGF (Probability Generating Functions) that is based on the optimum number of tasks. 

 Calculating the optimized Waiting time and Response time with a distributive estimation from the 

working system. 

 Calculating Waiting time W and Queue length Q in the steady state. 

 Estimating the probability that an immediate service is to serve in the workable system. 

 Finding the number of ideal servers in terms of working systems capacity at which task arrivals.  

o  If it is one, it is equivalent to service time 

 Estimating the additional calculations such as blocking Probability and Buffer size under optimum 

number of requests were arrived in a steady state. 

The workable system must use minimum buffer size (g) for each task. 

 

5.1 Comprehension of Experimental Results:  

 The proposed system model is the combination of Servers using VMware (version 10 and above) which 

possibly introduces the Virtualization Machine(s) and the Client requests are arrived from the Oracle system 10g 
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as Database server. The Cloud servers (both can act together as Cloud Backend) collects Queries at runtime are 

executed well and schedules the tasks to restive VMs. On the other hand, the client’s requests are 

comprehensively assigned based on approximations. Any performance measurement tool such as Oracle 

Performance & Tuning Tool is used and the results are received in the form of special reports called AWRs 

(Automated Workload Reports).  

The recorded results are: 

 
Number of CPUs Arrival Rate (λ) CPU Utilization (U) CPU Utilization % 

1 0.00045 0.358584 32 

1 0.00054 0.354742 37 

1 0.000067 0.400130 43 

1 0.00082 0.479262 47 

1 0.000737 0.425712 43 

1 0.000837 0.426974 46 

1 0.000826 0.496087 49 

1 0.000734 0.485917 47 

 

CPU utilization calculation under steady state: 

  
 

Queue Waiting Time 

 

Response Time 

0.00107 0.821203 

0.00336 0.721012 

0.00121 0.640032 

0.00341 0.547312 

0.00412 0.521149 

0.00613 0.491243 

0.00221 0.448543 

0.00891 0.371232 

 

Queue Waiting Time Vs Response Time: 

The results arrived in the form of AWR (Automated Workload Report) were recorded. 

 

5.2 Experimental Solution Validations: 

 The experimental solution which is an Optimum solution with approximated in results enhances the 

performance of the cloud servers. 

 The FCFS based queuing model uses First Come First Serve and promises unlimited clients to receive 

the better service. 

 The results collected accelerates the QoS (Quality of Service) metrics were transformed in the 

workable system and verified the same with the results collected.  

 It also promises its clients the SLA (Service Level Agreements) factors are comprehensively 

reconfirmed. 

 

Conclusion And Future Work: 

We have done the Comprehensive Performance Evaluations for modern cloud computing paradigm. The 

results received from final workable system states that the optimistic solutions for cloud centre which is the vital 

calculation for modern cloud farm has been comprehensively evolved. 

In this paper, we computed the Performance Metrics and study optimized performance measurements of 

cloud serve using M/M/m queuing System for Cloud Centre. With respect to the performance duo factors with 

the help of specialized analytical model we obtained approximated request-response time & measures which are 

important indicators the problem undertaken.  

We recorded the experimental results using a special table called AWR. The relationship between the 

number of servers and its input buffer sizes are reviewed. Also mean number of tasks in the system which is one 

of the major performance indicators. On the other hand, cloud centre with more than one cloud servers need to 

provide immediate service and the probability that a task will obtain service computing infrastructure 

established by continuous study of AWR Reports arrived from the working system by means of Oracle 

Performance and Tuning tool is also calculated. 

As an extended research, we recommend an enhanced Queuing model from the basic queuing model called 

M / G / m / m+r / n / d model. As a part of future work, from the requests of cloud clients, each task is needed to 

be divided into less number of sub-tasks. More real time results to be recorded as a part of the performance 

measurements and the updated results are to be reviewed for further experimental studies. It is also recommends 

response time to be evolved.  Thus evaluation  brings down  several parts of response time  such as return time, 

clean up time, set up time, execution time are to be combined and calculated to enhance the performance of 
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cloud servers. Here, the service distribution is to be measured so, that the accuracy of the performance of cloud 

servers to be measured and optimized,  

Thus, Comprehensive Performance Evaluations and Optimistic solutions using M/M/m queuing System for 

Cloud Centre is possible for the parallel distinct homogeneous cloud servers and is reviewed for better 

performance. 
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