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ABSTRACT 
Cloud computing is an emerging technology which helps us to 

use the resources on the fly and pay as per the usage. In case 

of resource provisioning there are two ways viz. On-demand 

subscription and Reservation scheme. Although an upfront fee 

is required for reservation scheme, the reservation scheme is 

much cheaper than On-demand subscription. But the 

reservation scheme also suffers from two main issues. If the 

allocated resources are more than the actual requirement, it 

leads to over provisioning which causes waste of upfront fee 

whereas on the other hand if the allocated resources are less 

than the actual requirement, it leads to under provisioning of 

resources. If some effective predictions are done with 

uncertainties from users and providers and Virtual Machines 

are allocated based on those predictions then these two 

problems can be solved to a greater extent. Main objective is 

to implement a repository called Virtual Machine Repository 

(VMR) for cloud storage such that the problems of over and 

under provisioning can be solved to a greater extent. It also 

saves the cost and time of customers.  
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1. INTRODUCTION 
Cloud computing is emerging and widely used technology in 

which a pool of computing resources is available to users. The 

resources could be provided to cloud consumers through 

Internet based on their request. One of the core technologies 

in cloud is Virtualization. There are mainly three services 

where virtualization is employed. These services include 

IaaS(Infrastructure as a Service), PaaS (Platorm as a Service) 

and SaaS (Software as a Service). One of the widely used 

service is Infrastructure as a service. The virtualization 

include virtual machine (VM) placement. Resources are 

requested by the Cloud consumers. The resources may be 

software, operating system and applications which are 

integrated as virtual machine. The cloud providers provide the 

resources according to the VM requirement. Providers are 

responsible for checking the quality of service. Cloud 

computing requires a provisioning method for allocating 

resources to the customers. Resource provisioning consists of 

two provisioning plan for allocating resources in cloud. These 

are long term Reservation plan and short term On-demand 

plan. Reservation plan is long term plan and On-demand plan 

is a short term plan. On-demand plan is a scheme where the 

consumers can access resources at the time when they need. 

Reservation plan is a scheme where the resources could be 

reserved earlier. Hence the cloud providers could charge the 

resources before consumers could use it. The on-demand 

pricing is done as pay-per-use basis but in reservation plan 

pricing is charged by one-time fee. In Reservation plan 

computing resources could be utilized by consumers in a 

much cheaper amount than the on-demand scheme. Even 

though with the reservation plan the cloud consumer could 

use the resources in advance some problems could occur with 

it. One is the under provisioning problem in which the 

consumers could not fully meet the required resources due to 

uncertainty of allocating resources. Some other problems with 

reservation plan is over provisioning of resources, where the 

reserved resources will be more than what actually needed by 

the customers. Hence the resources reserved will not be fully 

used and leads to over provisioning. The goal is to achieve an 

optimal solution for provisioning resource which is the most 

critical part. Here, Virtual Machine Repository (VMR) is 

used. The customers are allocated with a VMR with the space 

requested by the customer. The customer can use this space 

until it is filled. Once the storage exceeds the allotted space, 

then the files are stored directly in the Cloud. Thus the time 

and cost of the customers are reduced to a greater extent. The 

problems of Over and Under provisioning are also solved to a 

greater extent. 

2. RELATED WORK 
The OCRP algorithm was proposed in [1] this paper makes 

use of the OCRP algorithm to make an optimal decision based 

on which Virtual machines can be allocated to the consumers. 

In this paper, different approaches to obtain the solution of the 

OCRP algorithm are considered including deterministic 

equivalent formulation, a method called sample-average 

approximation, and a decompositions called Benders 

decomposition. Extensive numerical studies are performed in 

which the results clearly show that with the OCRP algorithm, 

consumers can minimize the total cost of resource 

provisioning in cloud computing environments. Capacity 

planning and Instant VM Provisioning was proposed in [2]. In 

this paper, research efforts on improving the service quality 

for the capacity planning and instant cloud resource 
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provisioning problem were proposed. First both of the two 

problems were formulated as a generic cost-sensitive 

prediction problem. Then, the highly dynamic environment of 

cloud is considered and an asymmetric and heterogeneous 

measure was proposed to quantify the prediction error 

.Finally, an ensemble prediction mechanism was designed by 

combining the prediction power of a setoff prediction 

techniques based on the proposed measure. Anchor, a general 

resource management architecture that uses the stable 

matching framework to decouple policies from mechanisms 

when mapping virtual machines to physical servers was 

proposed in [3]. Cost optimization of elasticity and cloud 

resource subscription policy was proposed in [4]. In this paper 

a two-phase algorithm is proposed for service operators to 

minimize their service provision cost. Various protocols and 

methods for Resource allocation in cloud was proposed in [5], 

[6], [7], [8]. In [8] RCRP algorithm was proposed for 

optimization of resource provisioning. In this paper an 

algorithm is proposed to minimize the under provisioning and 

over provisioning problems under four uncertainties. Demand, 

price resource utilization and consumers cost are the 

uncertainties considered. In particular, robust computing 

resource provisioning (RCRP) algorithm is used in which the 

demand, profit, resource utilization and cost uncertainty are 

considered to find a robust solution. Hence the effective 

prediction is obtained through considering demand 

uncertainty of cloud consumers side, profit from cloud 

provider side, and the idle time and wait time uncertainty. In 

order to make an optimal decision, the demand, price, idle-

time and waiting-time uncertainties are taken into account to 

adjust the tradeoffs between on-demand and oversubscribed 

costs. A stochastic programming approach for supply chain 

network design under uncertainty was proposed in [10]. A 

crucial component of the planning activities of a 

manufacturing firm is the efficient design and operation of its 

supply chain. This strategic level supply chain planning 

involves deciding the configuration of the network, the 

number, location, capacity, and technology of the facilities are 

implied by the configuration. The tactical level planning of 

supply chain operations is deciding the aggregate quantities 

and material flows for purchasing the products, processing the 

products and distribution of products. The key factor which 

influences the efficient tactical operations is the strategic 

configuration of the supply chain, and hence has a long lasting 

impact on the firm. Moreover, the fact that the supply chain 

configuration involves the commitment of substantial capital 

resources over long periods of time makes the supply chain 

network design problem an extremely important one. This 

was discussed in this paper. 

 

 

 

 

 

 

 

3. SYSTEM MODEL 

3.1 VMR Model 
 

 

 

 

 

 

Decision making according to usage 

 

 

            Customer 

 

Fig. 1 System model of VMR 

 

According to this model the customer initially requests the 

storage space to the provider. This request is handled by the 

Virtual Machine Repository (VMR) i.e. the files of the 

customer are stored in the VMR. The files stored by the 

customer are sent to the cloud once the space in the VMR gets 

over. Thus the cost and time consumption is avoided in the 

customer side. The problem of under and over provisioning is 

also handled in efficient manner.  Effective load balancing is 

implemented with the provider to handle too much of requests 

from the customer. 

 

3.1.1 Calculation of cost 
    

      Cost of Service  C = d*cs 

                                cs = no.of bytes*e 

                   

      Penalty cost  P(d)= { d*p, if d>current service capacity 

                                 { 0,     otherwise 

 

        where, 

              d= Current demand for storage calculated per hour 

              e= Cost per byte  

              cs= Cost of storage space 

               p= Penalty and p < cs  

 

3.1.2 Solution for Over Provisioning 
Since the reservation is based on the client’s request, the 

client can determine the space required for him and for the 

safer side the client can reserve the space more than his 

requirement. This space is available for the client forever i.e., 

Over provisioning will not happen.  

 

3.1.3 Solution for Under Provisioning 
Under provisioning is also avoided up to 95%. The reason is, 

excess of space than the client’s requirement is available in 

the VMR. Hence there is much less chances of occurrence of 

Under Provisioning. Even if under provisioning occurs, it can 

VMR with storage 

space requested by 
the customer 

Cloud Storage 

(Provider) 

Storage exceeds the 

allocated space in VMR 
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be handled with minimum penalty which is acceptable to both 

provider and customer. 

3.2 Advantages 
 Solving cost-sensitive prediction 

 Resolve over and under provisioning problems 

 Improves the service quality of the cloud 

 Reduce the time and cost of the customers and 

meets the increasing demand of service providers 

4 Conclusion and Future Work 
There are several promising directions for future works. The 

scope of this paper is confined to optimize the utility of 

existing resource based on the middle-term optimization 

strategy. The real-time cloud utility optimization is one of our 

future works. First, only a subset of the features of the trace 

records is used to build the prediction model in the current 

work. The service quality can be further improved by 

incorporating more features into the prediction model. 

Second, we can further improve the prediction accuracy by 

providing customer-oriented personalized prediction. Such a 

target can be fulfilled by leveraging the customer profile 

information. Third, the current solution for capacity planning 

is a kind of mid-term prediction. The irregularity of small 

granularity time series makes the prediction inherently 

difficult. To conquer this difficulty, leveraging the techniques 

in control theory is considered to conduct the short-term 

capacity planning. Finally, efficient formulation of calculating 

penalty costs can be done in future thus making it acceptable 

for both cloud resource provider and consumer in the situation 

of under provisioning of resources. 
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