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Abstract— Cloud Computing is an emerging style of IT delivery in which applications, data and IT resources are rapidly 
provisioned and provided as standardized offerings to users called consumers over the web in a flexible pricing model. 
Cloud provider is responsible for providing quality of services to cloud consumers. A cloud typically contains a significant 
pool of resources, which could be reallocated to different purposes within short time frames and allows the cloud providers 
to benefit significantly from economies of scale as well as from statistical multiplexing. Cloud services today are delivered 
in a user-friendly manner and offered on an unprecedented scale. In this paper, we developed an algorithm for calculating the 
optimal cost for consumers in multi cloud environment.  In the multi cloud environment, many cloud service providers 
available to provide their services in different cost. The minimal cost of resource increases the profit of the cloud. In existing 
models are focused to maximize the profit of the service providers. These models are not providing the optimal cost for the 
cloud users. So we propose a new system to solve the existing problem. In this system, we can able to compute the optimal 
cost for the users in multi cloud environment. 
 
Keywords— Virtual Machine, Resource Provisioning, Optimal cost, Cloud Computing, Cloud service Provider, Cloud 
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I. INTRODUCTION 
 
Cloud computing offers a variety of services, with 
people using cloud computing for storing and sharing 
the information, managing databases and deploying 
Web services. While their services may differ, all 
cloud computing services are delivered on demand 
over the internet from data centers. Chargeback is a 
mechanism to institute a fee-for-cloud-service type of 
model. Some of cloud charge back models are (i) 
Standard Subscription based model (ii) Pay-per-use 
model (iii) Premium pricing model (iv) Hybrid 
model. The Pay-Per-Use-model is targeted for 
environments with line of businesses of various sizes 
and unlike the standard subscription model, the model 
emphasizes on charging based application’s 
consumption of resources and choice of service level 
Agreements. The payment model is pay-as-you-go 
and pay-for-what-you-use, eliminates the need for an 
up-front investment or a long –term contract. Cloud 
service providers are providing their services on 
cloud by the basis of pay per use technologies. Cloud 
providers can offer two different reservation plans. 
They are (i) short term on demand reservation plan 
(ii) Long term reservation plan. The short term 
reservation plan (for example one day or two hours) 
is very useful for the consumers in which they use the 
resources dynamically whenever they want.  The 
Long term reservation plan is cheaper than the short 
term plan. In this plan, the resource provisioning cost 
is also reduced. In some cases, the long term 
reservation plan is not suitable. Because the 
consumer’s future needs may be changed from time 
to time. In this paper, the optimal reservation cost is 
calculated by using the Nash equilibrium concepts. 

Cloud computing is the service-oriented modern 
platform, which provide the cloud services by the 
cloud provider on a pay-per-use basis. Many cloud 
providers are available to suggest their services based 
on the various cost. The service providers profit 
maximization is discussed in many existing auction 
mechanisms. The minimal cost of resource uses the 
maximum cloud profit and the optimal time for cloud 
users 

 

 
Fig.1 Interaction between User, Broker and Provider 

 

 
         Fig .2 Cloud Service Provisioning 
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The section II shows the related work based the 
concept of resource provisioning, resource planning, 
optimal cost estimation, cloud sim. The section III 
deals with the calculations for optimal cost 
estimation. Section IV deals with the comparison of 
proposed system with the already existing 
approaches. Section V describes the conclusion of 
this paper and future work related to this paper. 
Section VI deals with the various reference papers 
available in various journals. 
 
II. RELATED WORK 
 
This Section deals the related work based on the cost 
estimation and resource provisioning in multi cloud 
environment.  Sivadon Chaisiri, Bu-Sang Lee have 
proposed an optimal cloud resource provisioning 
(OCRP) algorithm to provision resources offered by 
multiple cloud providers.  The optimal solution from 
OCRP is obtained by formulating and solving 
stochastic integer programming with multi-stage 
recourse.  Ye Hu Johnny Wong et al developed an 
efficient and effective algorithm to determine the 
allocation strategy that results in smallest number of 
servers required. A. Poobalan, V. Selvi developed 
OCRP algorithm to overcome the problems such as 
under provisioning and over provisioning in cloud 
computing.  This algorithm is used to minimize total 
cost for provisioning resources in a particular time.  
Sivadon Chaisiri et al have proposed virtual server 
provisioning algorithm for short and long term 
planning for provisioning virtual servers in Amazon 
EC2. The algorithm can potentially save the total 
provisioning cost in Amazon EC2.  M 
Manikandaprabhu, R.Sivasenthil provided RTUOP 
(Reservation Technique for under Over Provisioning) 
algorithm to provision resources offered by multiple 
cloud providers.  This algorithm can adjust the 
tradeoff between reservation of resources and 
allocation of on-demand resources. Rabi Prasad 
Padhy, Manas Ranjan Patra designed service support 
engine that offer cloud resource discovery, selection, 
allocation, scheduling using different algorithms. 
Victor Munteanu et al have designed a pattern for 
describing the cloud resource and the cloud 
application that is compatible with current emerging 
standards as proved by proof-of-concept editor for 
application and resource description. In their paper, 
they proposed to use vendor modules to make 
connection with the particular services which are 
following a given pattern in their module description. 
Peter Wright et al have developed a two-phase 
resource selection model using a constraint based 
approach which enables users to match their 
applications requirements to infrastructure resources. 
Owen Rogers, Dave Cliff obtained forecast of future 
usage requirements which can be subsequently used 
to plan future capacity requirements and so that 
targets on performance as detailed in a SLA can be 
met. Anton Beloglazov et al have proposed and 

evaluated energy-aware resource allocation algorithm 
utilizing the dynamic consolidation of VM’s and 
enhances the energy efficient management of cloud 
computing environment. Md Imran Alam et al have 
designed algorithm for finding quality solution in less 
time with less resources by considering three main 
factors a) optimal solution b) Deadline constraint c) 
cost constraint. Shreya Bhadra, Tirthankar Gayen 
have proposed one cost model .This cost model is 
expected to be mutually beneficial to the client and its 
service provider. The client is paying only for the 
service that they receive and the service provider only 
provides the service that is requested by the client. 
Andrew J. younge et al have developed novel green 
cloud framework for improving system efficiency in 
a data center. Sandeep K Sood proposed model uses 
banker’s algorithm for resource allocation. There is 
no deadlock in this model and provides better 
response time to each request in real time interactive 
applications. Rodrigo N. Calheiris et al presented 
cloud sim architecture, modeling the cloud, modeling 
the vmallocation design and implementation of cloud 
sim. Stefan Schulte, Dieter Schuler have presented an 
extended optimization model and heuristic for work 
flow scheduling and resource allocation for elastic 
process execution. The optimization approach leads 
to significant cost and time savings.Ghalem 
Belalem,Fatima Zohra Tayeb and Wieme Zaoui have 
done that paper to achieve two objectives a) to reduce 
or eliminate various failures encountered during the 
submission of job(cloud let) in the simulator cloud 
sim. b) optimize resource management simulator. 
Alexandru losup et al., investigated the presence of an 
MTC component in existing scientific computing 
workloads and find that this presence is significant 
both in number of jobs and resources consumed. Qi 
Zhang, Quanyan Zhu, Raouf  Boutaba have studied a 
monopoly market scenario from a Iaas provider’s 
perspective. The author presented the design of a 
resource management mechanism in which they can 
dynamically adjust both supply and price to meet 
customer demands. Mousumi Paul, debabrata 
Samanta, Goutam Sanyal [20] have established a 
scheduling mechanism which follows the lexi search 
approach to assign the tasks to the available 
resources. The scheduled task will be maintained by a 
load balancing algorithm that distribute the pool of 
task into small partition and then distribute into local 
middleware. 
 
III. COST ESTIMATION CALCULATION 
 
This section describes the computation of optimal 
cost for consumers in multi-cloud environment. In 
this paper, we considered three types of reservation 
plans (a) yearly (b) monthly (c) hourly. Providers 
have to enter the cost for each reservation plan. Then 
Provider expected cost will be calculated. The user’s 
requirements are entered in to system dynamically 
and then the user expected cost will be calculated. 
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The match should be found among the lowest value 
of provider expected cost and highest value of 
consumer expected cost. At last the optimal cost has 
been calculated. 
 

 
 

 
3.1 Consumer Expected Cost calculation 
 
 The consumer expected cost is calculated by using 
the following parameters (i) cost (ii) time (iii) no of 
processors required and supplied. This cost has been 
calculated by using the following equation 
 

   
 
3.2 Provider Expected Cost calculation 
 
 The computation of this cost value is calculated by 
using the following equation 

 
   
The expected waiting time is the sum of expected 
execution time for a job in the VM which is already 
allocated. It is calculated by using the following 
equation   

  
The expected execution time is calculated by using 
the following equation 
 

 

Then the match has been found between lowest 
provider expected cost and highest value of consumer 
expected cost by using Nash equilibrium algorithm. 
The initial cost is computed by multiplying the job 
size and VM’s unit cost. The Utilization cost is 
computed as the product of job execution time and 
VM’s unit cost. At last the overall cost is calculated 
by multiplying initial cost and utilization cost. 
 
IV. PERFORMANCE ANALYSIS 
 
This section deals with the cost estimation, resource 
utilization, user satisfaction, execution time with 
respect to number of bidders, load size, no of VM, 
Make span time in multi cloud Environment.  Fig.3 
shows the output of the Load size versus execution 
time in the Vickery-Clarke-Groves (VCG) Auction 
approach and the proposed approach. The proposed 
algorithm gives the better execution time compared to 
already existing VCG approach. Fig. 4 shows the 
output of the users’ satisfaction with respect to the 
Number of Bidders. In the Proposed approach, the 
users’ satisfaction is high compared to the Existing 
approach. Fig .5 shows the output of the size of the 
job with respect to the execution time. The proposed 
approach provides the better execution time. 
           

Fig. 3 

 
 
              Fig .4 

 
  
Fig .6 shows the result of Makespantime in terms of 
optimal cost. The proposed system provides the 
minimum cost for the users. Fig .7 provides the result 
of the load size with respect to resource utilization. 
The proposed system gives the better resource 
utilization compared to the existing system. Fig .8 
gives the output for Numbers of Bidders in terms of 
payment. The proposed approach reduces the 
payment for bidders. 

N 
 N 
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Fig. 5 

 
Fig .6 

 
 

Fig .7 

 
 

Fig.8 

 
 
CONCLUSION AND FUTURE WORK 
 
In this paper, we used so many calculations for 
estimating the optimal cost for resource provisioning 
for cloud consumers. In future, we focus on fault 
tolerate services based on the migration of jobs in the 
distributed cloud environment. From this future 
proposal, we can able to achieve minimum cost, less 
fault value, easy to recover jobs, reduce the time to 
execute job. 
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