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ABSTRACT 
Cloud environment is the model, in which users can access the resources across the globe using the internet. Cloud computing is 

the network (internet) based development and using of computer resources, whereas dynamically scalable and virtualized user 

environment are provided as a service through the internet user need not have knowledge of, or control over the technology and 

infrastructure. Cloud computing is a theoretical account for enabling convenient, on-demand network access to a shared organized 

structure of configurable computing resources (software and hardware) that can be rapidly provisioned and allocated with 

minimal management effort or service provider interaction. In the cloud computing virtualization play a vital role in providing the 

users required resources such as networks, servers, storage, applications, and services etc. Cloud provides these resources 

through virtual Machine (VM) instance. The serious and challenging problem in the cloud is the VM provisioning and allocation by 

the cloud providers. In this paper, we will discuss about the various techniques that can be adopted by the cloud providers in 

allocating the VM instance to the cloud users. 
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INTRODUCTION 
 
 Cloud Computing is one of the most driving and fastest-growing computing technology in Information 
Technology (IT) processes and marketplace since last few years. It achieved a top buzzword status due to its 
cost saving, high availability and easy scalability features. The terminus cloud in cloud computing defines the 
way in which resources can be serviced to the customer whenever needed. Resources can be accessed from the 
cloud environment whenever required and from wherever needed over the Internet. The cloud has the great 
feature of elasticity means services can be easily expanded and contracted depending upon the situation and this 
elasticity feature is responsible for moving individuals, business and IT users towards the cloud. 
 In 2011, National Institute of Standards and Technology (NIST) provided the proper definition of cloud 
computing as “Cloud computing is a model for enabling convenient, on-demand network access to a shared pool 
of configurable computing resources (software and hardware) that can be rapidly provisioned and released with 
minimal management effort or service provider interaction. This cloud model promotes availability and is 
composed of five essential characteristics, three service models, and four deployment models”.[1][2] 
 The primary motivation of cloud computing is that consumer only use, what they required, and pay for what 
they actually use. Clients do not care about the maintenance of systems in the cloud. This is why, cloud 
computing is also called “Utility computing” or “IT on demand”. A simple diagrammatic cloud can be 
demonstrated in figure 1. 
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Fig. 1: Cloud Computing. 
 
Application of Cloud Computing: 
 Cloud Computing technology provides the range of services through the distributed computing model. 
Some of the cloud based IT solution are listed below. 
 
Hosted Desktop: 
 Hosted desktops bring down the traditional desktop uses and hence it reduces the cost of needed services. A 
hosted desktop is same as regular desktops PC, but the software and data which are used by the customer are 
placed in remote, highly secure cloud environment, rather than on their own machines. Hosted desktops can be 
accessed from anywhere in the world via an Internet connection using a specialized device called a thin client. 
 
Hosted Email: 
 Hosted E-mail plans take the attention of the organizations which need a secured and reliable email solution 
with minimum expenditure [24]. This hosted email infrastructure helps small as well as large businesses because 
it does not require costly invest in the infrastructure. Emails are stored on managing servers which provide 
redundancy as well as quick connectivity across the globe. It also facilitates users to access their email, calendar, 
contacts and shared files. 
 
Cloud Storage: 
 The increasing demand of cloud storage  by its features like simplicity, Capital Expenditure( CapEx), free 
costs, ubiquitous access and no burden of in-house maintenance and management[25]. It is just the service in the 
form of delivering data storage from a third party provider (i.e., cloud providers). The billing is calculated on the 
basis of the capacity used in a certain period (e.g. per month or pay-as-you-go). 
 
Dynamic Servers: 
 The cloud environment provides the dynamic servers with the aim of replacing traditional dedicated 
servers. For example the provider like Amazon EC2 provides its customer access to the resources which look 
and feel like a dedicated traditional server with the features of scalability. User have the full control on amount 
of processing power and space being used, thus the users do not want to pay for the hardware which are not 
needed. The user is free to make changes to the dynamic server at any time. 
 
VM Provisioning And Allocation: 
 Virtualization is the technology in cloud environment that enable the on-demand resource allocation by 
creating different types of VMs in physical servers [3]. A set of possible VM types are typically defined by 
cloud providers and each types of VM consists of different quantities of resources (CPU, memory, disk storage, 
etc.). It is up to cloud providers to make brilliant decisions on how to allocate the heterogeneous resources of 
physical servers to those required VMs. 
 The major problem faced by the cloud providers are VM provisioning and allocation to the cloud users [4]. 
Thus every service model works under the VM instance method. The need for resource can be achieved by 
creating the instance by the cloud provider and allocate the required combination of resources in the Saas,PaaS 
and IaaS.  
 VM Provisioning and allocation can be created in two ways. They are Static and Dynamic Provisioning [8].  
In static provisioning, the providers create the instance themself and keep for the sale. The user can just buy and 
use. In case of Dynamic Provisioning, the providers consider the user requirements and create the VM instance. 
This method of creation is also known as On-Demand Provisioning. In the below section, we are going to study 
the existing scheme and mechanisms followed for the VM creation and allocation. 
 
Literature Survey: 
 In this section we had shown, various techniques followed in the recent years. Thus resources allocation 
plays a vital role in the VM allocation. Many researchers investigate various VM provisioning and allocation 
problems in cloud. 
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Fig. 2: VM Provisioning and Allocation. 
 
Game-Theoretic Method for Resource Allocation: 
 Game theory is a  study of mathematical strategy which attempts to determine the interactions among all 
game players to ensure the best outcomes for themselves [9][10][11]. A game consists of three factors, that is, a 
set of players, all the possible action each player will choose, and the specified utilities of players associated 
with the strategy performed by every player. At each step, players choose one of their action and get a utility in 
return. Each player of a game tries to boost their own utility by choosing the most profitable strategy against 
other players’ choices. Nash equilibrium is a central notion of game method which means in this situation no 
player can get more utilities by changing its strategy [14]. 
 A game theory provides the sequencing of all players’ possible strategies and their decision points. A finite 
extensive game with perfect knowledge has a finite set of players, and each player knows the information of 
other players’ strategies and all possible utilities. 
 
Fairness-Utilization Tradeoff  Game Algorithm: 
 In this paper, Xin Xu et. al. [4] Proposed the resource allocation problem in cloud computing with 
considering  multiple types of resources such as CPU, memory, and storage on virtual machine level to propose 
an allocation algorithm called FUGA. The algorithm supports fair resource allocation for users,as well as 
efficient resource utilization [7] for each physical server. The resource allocation problem is modelled as a finite 
extensive game with perfect information and the FUGA algorithm results in a Nash equilibrium decision. 
 
Game-theoretic approximated solution: 
 Wei et. al. [5] formulated the resource allocation problem as a task scheduling problem with QoS 
constraints. They proposed a game-theoretic approximate solution. However, there is an assumption that the 
cloud provider knows the execution time of each subtask, which is nonrealistic in cloud environments. 
Game-theoretic approximated solution: 
 Wei et. al. [5] formulated the resource allocation problem as a task scheduling problem with QoS 
constraints. They proposed a game-theoretic approximate solution. However, there is an assumption that the 
cloud provider knows the execution time of each subtask, which is nonrealistic in cloud environments. 
 
Stackelberg game Solution: 
 Di Valerio et al. [6] provide the service provisioning problem as a Stackelberg game, and computed the 
equilibrium price and allocation method by solving the associated optimization problem. However, both studies 
considered only one type of VM instances, thus, the problem solved is a one dimensional provisioning  problem. 
Generalized Nash game model: 
 Ardagna et al. [13] given the service provisioning problem as a generalized Nash game and proved the 
existence of equilibria for such game. In this model, the goal of the SaaS is to maximize its revenue satisfying 
the service level agreement, while the objective of the IaaS is to maximize the profit by determining the spot 
instances price [12]. 
 
Cluster Based VM Allocation: 
 VM allocation technique allows efficient sharing of virtual machines to available datacenters and these 
allocation policies help to calculate and enhance the cloud performance. Different allocation policies [6] are 
available and they have their own advantages and limitations. In this paper a dynamic VM allocation policy [19] 
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is introduced which takes VM`s as per user requirement and allocate them in cluster form to the available 
datacenters. 
 
K-Means clustering algorithm: 
 Mahendiran et al [15] have implemented the K-Means clustering algorithm in cloud computing 
environment. It is obtained that both Cloud Computing and Data Mining techniques  helps the business 
organizations to achieve maximized profit and cut costs in different possible ways. Thus, the K-Means 
clustering algorithm, which is one of the very popular and great performance clustering algorithms, is used in 
cloud. The main aim of this work was to implement and deploy K-Means algorithm in Google Cloud using 
Google App Engine and Cloud SQL. Implementation of K-Means algorithm is done in java, so Eclipse IDE is 
used for design and development of the application. 
 
Reservation Cluster approach: 
 G.Malathy et al [16] introduced the Reservation Cluster approach for performance enhancement in cloud 
computing. The concept of reservation cluster is to schedule the unallocated tasks. Unscheduled tasks are sent to 
the reservation cluster and in this cluster all the tasks are scheduled concurrently without any iteration[21]. It 
reduces the amount of computation time and resource usage and allows better performance. 
 
fast and accurate k-means clustering: 
 Michael Shindler et al [18] introduced the fast and accurate k-means clustering for large datasets. As cloud 
computing deals with huge data centres, so huge amount of data need to be accessed simultaneously. Thus it 
impacts on the performance. In this way,proposed fast and accurate clustering algorithm seems to be a better 
option to adopt in clouds. Output of this work show that K-Means clustering is much faster than Divide and 
Conquer Algorithms. 
 
Dynamic VM Allocation using Cluster: 
 Bhupendra Panchal et.al.[11] Proposed a new dynamic VM allocation policy which considers VM`s as per 
user requirement and allocate them in cluster form to the  datacenters available [20] . These clusters of VM`s are 
created using K-Means clustering algorithm.  Sets of VM`s are formed and then passed to the nearest datacenter 
using datacenterId. It allows fast accessing of servers and efficient utilization of resources available [6][21]. 
This allocation of VM`s improves the performance of CPU, memory and network operations by minimizing the 
load on datacenters[17]. 
 
Genetic Algorithm: 
 Genetic algorithm (GA) is a  heuristic search mechanism that mimics the process of natural selection. This 
heuristic (also called a metaheuristic) is often used to generate useful solutions to optimization and search 
problems. Genetic algorithms exists to the huge class of evolutionary algorithms (EA), which generate solutions 
to optimization problems using technology inspired by natural evolution, such as inheritance, mutation, 
selection, and crossover. 
 Genetic algorithms is one of the leading ways to solve a problem for which little is known. They are a very 
general algorithm and so it  will work in any search space.  Genetic algorithms use the principles of selection 
and evolution to produce several solutions to a given problem. 
 
Noval Family Genetic Algorithm:  
 Christina Terese Joseph  et.al. [22] proposed the Family Genetic Algorithm (FGA) attempts to overcome 
the drawbacks of the Genetic Algorithm approaches. the major contributing factor towards premature 
convergence is the mutation operator. This paper attempt to reduce the chances of premature convergence by 
using a self-adjusting mutation operator.  GA approaches, the probability of mutation is static. The parameter 
value of GA is defined at the beginning of the GA and remains constant throughout. Jian et al. [5] vary the rate 
of mutation. Thus here, the mutation probability is dynamic. 
Hybrid Genetic Algorithms: 
 Farhad Gorbanzadeh et. al. Propsed te HGA. Winner determination problem in the combinatorial double 
auction is an NP-hard problem. In this paper, two hybrid genetic algorithms [23] were proposed for solving this 
problem. Since genetic algorithm was not good at the end of finding good solutions, in this paper hill-climbing 
and simulated annealing local searches were added to GA. 
 
Comparision Of Varous Approach And Methods: 
 Determination of best VM mechanism for cloud computing is depends on various factors. For allocation 
and provisioning of resources different mechanisms are available that are aware of particular factor. We have 
comparison of such methods with factors like Time, Cost,Resource. Into that we are concentrating on the Power 
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Aware VM Provisioning and Allocation. This can suspend the adversary VM at the time of over use of 
resources. So, to optimize the power aware scheduler will be our next research work. 
 

Method Time Efficient Cost Efficient Resource Efficient 
FUGA   � 

Game-theoretic approximated 
solution 

�  � 

Stackelberg Game Solution  � � 
Generakized Nash Game 

Method 
 �  

K Means Cluster  �  
Reservation Cluster Approach �  � 

Family Genetic Algorithm  �  

 
Conclusion: 
 This paper discusses about the study and allocation of VM in cloud. The cloud computing technology is less 
expensive for the organizations to maintain the entire resources in remote location.Thus, VM provisioning and 
allocation is the major decision problem faced by the cloud providers to the users. we discussed some of the 
existing mechanism in the recent years. In future, we have planned to discussed the VM allocation algorithm 
and  show optimized result for VM provisioning and allocation in the data center 
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