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Abstract :-Cloud consumer can successfully reduce total cost of resource provisioning in cloud computing environment. 
Numerical studies are extensively performed in which the results clearly show that with the OCRP algorithm, cloud 
consumer can successfully minimize total cost of resource provisioning in cloud computing environments. In cloud 
computing, cloud providers can present cloud consumers two provisioning policy for computing resources that is reservation 
and on-demand plans. In general, cost of utilize computing resources provisioned by condition plan is cheaper than that 
provisioned by on-demand plan, since cloud consumer has to pay to provider in go forward With the state plan, the customer 
can decrease the total resource provisioning cost. However, the finest advance reservation of resources is hard to be 
achieving due to uncertainty of consumer’s future demand and providers resource prices. To address this difficulty, an 
optimal cloud resource provisioning OCRP (optimal cloud resource provisioning) algorithm is projected by formulating a 
stochastic programming model. The OCRP algorithm can provision computing resources for being used in multiple 
provisioning stages as well as a long-term plan,. The demand and price doubt is considered in OCRP. In this paper, different 
approach to gain the solution of the OCRP algorithm is measured including deterministic corresponding formulation, 
sample-average estimate, and Benders decomposition. Numerical studies are at length achieved in which the results clearly 
show that with the OCRP algorithm. 
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I. INTRODUCTION 
 
In Cloud computing, the information is permanently 
stored in servers in the internet [1]. It is a large scale 
computing paradigm.  Services provided by the cloud 
computing are Infrastructure –as- a- service (IaaS), 
Platform –as –a -service (PaaS), Software –as-a-
service (SaaS). A virtual machine (VM) is a software 
implementation of a computing environment in which 
an operating system or stack of program can be 
installed and run. VM will be outsourcing to host by 
third –party sites owned by clod provider. 
Virtualization   technology provides the resources e.g. 
software, network bandwidth, processing power to 
cloud computing. a resource provisioning mechanism 
in cloud computing is required to supply cloud 
consumers a set of computing Resources for 
processing the jobs and storing the data. Cloud 
providers can offer cloud consumers two resource 
provision ingplans they are short-term on-demand 
and long-term reservation plans. 
As a result, by using existing system we face a 
problem of under provisioning and over provisioning 
.under provisioning can occur when the reserved 
resources are unable to fully meet the demand due to 
its uncertainty. This problem can be solved by 
provisioning more resources with on-demand plan. 
Cost will be high due to more expensive price of 
resource provisioning with on demand plan. On the 
other Hand, the over provisioning problem can occur 
if the reserved Resources are more than the actual 
demand in which part of a resource pool will be 
underutilized.  It is important for the cloud consumer 
to minimize the total cost of resource provisioning by  
reducing the on-demand cost and over subscribed 
cost of under provisioning and over provisioning. To  

 
achieve this goal, OCRP algorithm is proposed. 
OCRP is the Optimal Cloud Resource Provisioning 
algorithm focus on optimal decision, demand 
Uncertainty, price uncertainty. This paper consists of 
study of concepts of numerical formulations such as 
Benders decomposition [7], stochastic programming 
model, and Sample-average approximation [8] used 
to obtain the solution for OCRP. And insist that 
Sample-average approximation is the better 
formulation for OCRP because it can overcome the 
provisioning problems with a large set of scenario 
which are difficult to solve with deterministic 
equivalent formulation directly. 

 
Fig1: Problems in Under provisioning and Over provisioning 

 
II. LITERATURE SURVEY 
 
Autonomic Provisioning of Backend Databases in 
Dynamic Content Web Servers [4], autonomic 
provisioning a resource manager will allocate 
resources to an application, on-demand, e.g., during 
load spikes. Modeling-based approaches have proved 
very successful for provisioning the web and 
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application server tiers in dynamic content servers. 
On the other hand, accurately modeling the behavior 
of the back-end database server tier is a difficult task. 
Resource provisioning options for large-scale 
scientific workflow [2] is the Advance reservations 
enable users to allocate resources for their exclusive 
use for a given period of time. This technique reduces 
queuing delays by eliminating competition for shared 
resources. To avoid or minimize job delays, several 
resource provisioning options are available to 
workflow applications Multi-level scheduling is a 
provisioning technique that enables user-level 
resource managers to control jobs and resources. This 
approach reduces queuing delays by reserving 
resources, and reduces scheduling delays by allowing 
scheduling policies to be managed at the application 
level. It does not provide solution for complete 
resource provisioning problem and also this algorithm 
does not concentrate on security management 
technique when resource provides to the users on the 
cloud. 
SLA-Aware Virtual Resource Management for Cloud 
Infrastructures [4],  is about ability to automate the 
dynamic provisioning and placement of VMs taking 
into account both application-level SLAs and 
resource exploitation costs with high-level handles 
for the administrator to specify trade-offs between the 
two To Support for arbitrary application topology: 
single cluster, n-tier, monolithic and capacity to scale: 
either in a” scale-up” fashion by adding more 
resource to a single server or in a “scale-out” fashion 
by adding more servers. 
Stochastic programming [5] used to solve resource 
planning under uncertainty in various fields. This 
programming is used to make optimal decision. 
Provisioning and VM placement in two  

 
Fig.2  Cloud computing  environment  architecture 
provisioning stages by using this previous work 
introduce the OCRP algorithm. The optimal virtual 
machine placement (OVMP) algorithm was proposed 
[6]. This OVMP algorithm gives optimal solution for 
both resourceThe  “Autonomic Provisioning of 
Backend Databases in Dynamic Content Web 
Servers” had a problem of modeling the behavior of 
the back-end database server tier which is a difficult 
task. And also as discussed in “Resource provisioning 
options for large-scale scientific workflows” had the 
disadvantage that, it does not provide solution for 
complete resource provisioning problem., “Optimal 
Virtual Machine Placement across Multiple Cloud 

Providers,” had achieved by stochastic integer 
programming with two stage resources. These are the 
problems are overcome in OCRP algorithm. 
 
III. CLOUD COMPUTINGARCHITECTURE 
 
Cloud computing architecture consist of cloud 
resources(e.g.processingpower,toragesoftware,networ
kbandwidth),cloud,computing environment ,virtual 
machine (VM) repository,client.client is a cloud 
consumer he demand to execute a job. He specifies 
operating system ,hardware and application enclosed 
in VM or VM repository which outsourced 
computing environment .cloud broker is located in 
the cloud consumer’s site and  is responsible for 
provision resources for hosting the VM. The cloud 
broker implements the OCRP algorithm to make 
optimal decision of resource provisioning. 

 
 Fig3: OCRP algorithm purpose 

 
IV. STOCASTIC PROGRAMING MODEL 
 
 In this stochastic programming model section, the 
stochastic programming with multistage recourse [5] 
is presented as the important part of the OCRP 
algorithm. The original form of stochastic integer 
programming formulation is derived first in OCRP 
algorithm. Then, the formulation is transformed into 
the deterministic equivalent formulation (DEF). This 
deterministic equivalent formulation can be solved by 
traditional optimization solver software. 
 
V. VBENDERS DECOMPSITION  
 
The Benders decomposition algorithm [7]is applied in 
this part to solve the stochastic programming problem 
formulated in Section IV. The main aim of this 
algorithm is to split down the optimization problem 
into number smaller problems which can be solved 
separately and simultaneously. Because of this 
benders decomposition algorithm the time can be 
reduced to obtain the solution of the OCRP 
algorithm. The Benders decomposition algorithm can 
decompose integer programming problems with 
complicating variables into two major problems: one 
is master problem and another one is sub problem. 
 
VI. SAMPLE-AVARAGE 

APPROXIMATION  
 
When the number of scenarios is numerous, it may be 
difficult to obtain the solution of the OCRP algorithm 
by solving the stochastic programming formulation 
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defined in directly if all scenarios in the problem are 
taken into account. In order to avoid this major 
problem, the sample average approximation (SAA) 

approach [8] is applied In this approach, it selects a 
set of scenarios, e.g., N scenarios, where N is smaller 
than the total number of scenarios |Ω|.  
Then, deterministic equivalent formulation can be 
used to solve these N scenarios. The optimal solution 
can be obtained if N is large enough which can be 
verified numerically. 
 
VII. SYSTEM MODEL 
 
Cloud Providers Infrastructure 

 I=Set of VMclasses 
{i1,i2,i3………in} 
 J=Set of Cloud Providers{j1,j2,j3….jn} 
 R=Resource type provided by CP 
 A[i]=Amount of resource type R required by 

VM class i. 
 T=Set of Provisioning stages{t1,t2,t3…..tn} 
 T(k)=Set of stages at which CB can provide 

resource by contract k 
 F(kt)=Set of stages at which some resource 

reserved by contract k could be utilized. 
Cloud Broker 

 Uncertainty of Parameters 
 Ω=Set of all scenarios in every provisioning 

stage. 
 Ωt= Set of all scenarios in every 

provisioning stage in time t. 
 Ω= Ωt= Ω1* Ω2*………. ΩT  where t  

belongs to T 
 
Stochastic Integer Programming (SIP) 
Minimize to:Z=∑(i€I) ∑(j€J) ∑(k€K) RRC(i) DV(i)  
Subject to: DV(i) € I, i € I, j € J, k € K. 
RDV(w)=min {RRC(w),ERC(w),ORC(w)}. 
 

 
Table .1 Abbreviation 

Fig. 4 System model assumption 

TABLE I. Abbreviations 
 
Deterministic Equivalent formulation (DEF) 
Minimize to: ∑(i€I) ∑(j€J) ∑(k€K) RRC(i) DV(i) + 
∑ p(w) RRC(w) RDV(w) + ∑ p(w) ERC(w) EDV(w) 
+  ∑ p(w) ORC(w) ODV(w) 
Subject to: 
RDV(w) € I 
EDV(w) € I  
ODV(w)€I 
 
Benders Decomposition (BD) 
 
BD=[λ(RRC(w))+ λ(ERC(w))] [RDV(w) –EDV(w)] 
Where λ=Optimal value of problem 
 
CONCLUSION 
 
In this paper we proposed the OCRP algorithm which 
is used to obtain optimal solution. OCRP algorithm 
uses Bender decomposition, Stochastic programming 
model, sample average approximation and 
deterministic equivalent formulation .OCRP result in 
reduction of the cost for resource provisioning.SAA 
method overcomes the provisioning problem with 
large set of scenario which is impossible to solve by 
deterministic equivalent formulation directly. 
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No Abbreviation Definition 
1 CP Cloud Provider 
2 CPI Cloud Providers Infrastructure 
3 CB Cloud Broker 
4 VM Virtual Machine 
5 SPM Stochastic Programming Model 
6 DEF Deterministic Equivalent 

Formulation 
7 BD Benders Decomposition 


