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Abstract - Cloud Computing is an emerging technology. Cloud Computing provides many facilities like on demand self-
services, unlimited resources, rapid elasticity and measured services to end users. All users access these resources directly 
through the Internet. Users can use these resources and services as they want, on pay per use concept. In cloud computing 
architecture, load balancing is an important issue. There are many algorithms for resource allocation in cloud computing, 
which work in different ways. We propose a technique to allocate resources to a cloudlet, by taking into considerations of 
not only the resource capability but also the estimate of the energy to be consumed, whilst serving the cloudlet. In the 
proposed approach, the there is a provision of matching energy consumption as a criteria while making a selection of VM is 
optional by the cloud user to participate in energy-efficient resource allocation. It is based not only on the execution time or 
completion time as a selection basis, but also estimated power consumed by the data center. The main motive of our work is 
to balance the total load of cloud system, so as to achieve higher energy efficiency. We simulated results using the CloudSim 
toolkit. Results show the comparison of energy consumption, in performing the same set of tasks, with reduced power 
consumption power consumption . 
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I. INTRODUCTION 
 
Cloud Computing is a type of computing that delivers 
the hosted services over the internet. Cloud 
Computing is also envisioned as a paradigm that 
offers services to different users, on the pay per use 
basis. In cloud computing, users can access resources 
at any time through the Internet. Cloud computing 
offers on-demand shared access to data, software and 
hardware. It is made possible by virtualization, 
provisioning and automation technologies [1].The 
users of cloud computing need to pay only for those 
resources as are actually used. In Cloud computing, 
the cloud users outsource all the resources from cloud 
service providers [2]. Load balancing is a relatively 
new topic, which has attracted interest of research 
community, all over the world. Good load balancing 
techniques ensures high resource utilization and 
reduced response time [3]. 
 
1.1. Advantages of Cloud Computing 
Cloud computing offer many advantages to the users, 
which are as under [4] : 
 Infrastructure Outsourced: We used the 

service that is offered by someone else and 
controlled on our behalf. The users don’t need to 
buy the licenses for software and no need for 
maintenance and upkeep of resources. 

 Broad Network Access: In cloud computing 
capabilities are available over the Internet and 
hence are broadly available, and can be accessed 
through a range of front end devices. 

 On Demand Availability: Cloud Computing 
provides the on demand service to users and 

cloud service often bought on a pay-per-use or 
subscription basis. 

1.2. Cloud Deployment Models 
There are many different cloud deployment models 
for implementing the cloud. The deployment models 
fall into four categories 
 Public Cloud. Public cloud supplies the hosted 

service like application, storage and services to 
the general public and controlled by either 
external or internal providers. Public cloud 
infrastructure enables the access to consumers 
over internet. A public cloud sells the hosted 
services to general public on the Internet. 

 Private Cloud. A private cloud is a network or a 
datacenter that gives hosted services to limited 
peoples. A private Cloud is limited to members, 
employees, and trusted parties of the companies. 

 Hybrid Cloud. Hybrid cloud is a composition of 
public and private cloud. In this, sensitive data 
can be stored or kept within a company using a 
private cloud, and nonsensitive data can be 
hosted externally using a public cloud. Hybrid 
clouds helps the businesses to get the dual 
benefits of secured applications and hosting the 
sensitive data on a private cloud and while also 
offering the business to get the cost advantages 
by sharing data and applications on the public 
cloud. 

 
II. ISSUES IN CLOUD COMPUTING 
 
Since cloud computing is an evolving technology, 
many users have inhibitions which need to be 
satisfactorily addressed. Majority of the users have 
concerns regarding how their confidential data will be 
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handled by an external organization. They are 
concerned with physical security, operational security 
and programmatic security. Their concern is also 
regarding data issues involving data backup, data 
usage, data loss, data integrity and data theft. 
Reliability is of paramount importance for the 
potential and existing cloud users, because now days 
IT transactions are largely automated, and 
interactions between software and systems are 
happening at large scale. Energy consumption by 
datacenters is an important criteria, which can be 
rationalized and optimized by adoption of efficient 
resource allocation techniques. In this paper, we 
focus on energy efficiency of data center by adhering 
to allocation policies which takes into consideration 
of energy consumption also. 
 
III. RESOURCE ALLOCATION 
 
Energy-efficiency is highly desirable for the cloud 
service provider, to provide the cloud services in a 
financially viable manner in sustainable mode. It 
consists in identifying and assigning resources to 
each incoming user request in such a way that the 
user requirements are met and specific goals of the 
cloud provider are satisfied. These goals could be 
optimizing energy consumption or cost optimizing, 
etc. A large volume of research has been carried out 
in the field of energy efficient resource management 
in cloud computing. Besides this, higher efficiency 
can translate to lesser carbon emissions. The pricing 
can elevate the profit of the cloud service provider, 
wherein tasks submitted can be charged on fixed or 
changing basis depending upon present load and 
resource availability. The virtualization technology 
allows multiple VMs on a physical server. The Cloud 
service providers can improve their energy-
efficiency, by adopting latest technologies of 
hardware as well as optimum utilization of their 
resources. Various approaches for VM allocation 
policies and VM selection policies can improve 
performance, but they have their associated 
overheads. Many VM selection and allocation 
policies exist and these policies have demonstrated 
potential gain in terms of energy-efficiency and SLA 
violations. Load Balancing is a dynamic process of 
resource provisioning, so as to service the cloudlet 
request, by adhering to Service Level Agreement. 
Cloud computing works on the concept of distributed 
data centers which consist of physical machines to 
execute submitted task on a VM. Hence there are 
issues of efficient utilization of 
computational resources, so that contracted QoS is 
achieved with maximum profit. The virtualization 
technology allows multiple VMs on a physical server, 
and thus businesses can get their IT resources from 
cloud service providers. Beloglazov and R. Buyya [5] 
have observed that data centers consume enormous 
amounts of electrical energy resulting in high 
operating costs and carbon dioxide emissions. 

Dynamic consolidation of VMs using live migration 
and switching idle nodes to sleep mode allow Cloud 
providers to optimize resource usage and reduce 
energy consumption [6]. The cloud service providers 
can improve their efficiency, by adopting latest 
technologies of hardware as well as by optimum 
utilization of their resources. 
 
IV. ENERGY EFFICIENT RESOURCE 
ALLOCATION IN CLOUD COMPUTING 
 
A major reason of energy inefficiency in data centers 
is the power wastage when resources are under used. 
Moreover, this issue of low resources utilization is 
further elevated, if servers are permanently switched 
on even if they are not used and still consume up to 
half of their peak power [7]. 
To address these problems, it is necessary to 
eliminate the power waste, to improve efficiency and 
to change the way resources are used. This can be 
done by designing energy efficient resource 
allocation solutions, which are aware of the estimated 
power consumption, when the resources are allocated. 
This paper presents a mechanism and algorithm for 
energy efficient resource allocation in Cloud data 
centers. 
The first goal of this work is to analyze, propose, 
develop and evaluate algorithms of resource 
allocation for cloudlets. The approach is based on 
taking into consideration of power consumption, 
when a VM services the cloudlet. The proposal is 
based on Virtual Machine (VM) and allows on 
demand and dynamic resource scheduling while 
reducing power consumption of the data center. o In 
this algorithm the load balancer maintains an index 
table of power consumption estimator for virtual 
machines as well as their states (Available or Busy). 
The client/server first makes a request to data centre 
to find a suitable virtual machine (VM) to perform 
the recommended job. The data centre queries the 
load balancer for allocation of the VM [8]. The load 
balancer scans the index table from top until the first 
available VM is found or the index table is scanned 
fully. If multiple VMs are found, then the VM with 
lower value of power consumption estimator is 
selected and data centre communicates the request to 
the VM identified by the id. Further, the data centre 
informs the load balancer of the new allocation and 
the data centre revises the index table accordingly. 
While processing the request of client, if appropriate 
VM is not found, the load balancer returns -1 to the 
data centre. The data centre queues the request with 
it. When the VM completes the allocated task, a 
request is sent to data centre, which further apprises 
the load balancer to deallocate the VM, whose id is 
already communicated. The total execution time is 
estimated in two phases. In the first phase, the there is 
formation of the virtual machines and will be waiting 
for the scheduler to schedule the jobs in the queue. 
Once jobs are allocated, the virtual machines in the 
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cloud will start processing, which is the second phase. 
Energy efficient Cloud resources allocation is 
achieved in above way by identifying and assigning 
resources to each incoming user request in such a 
way, that the user requirements are met, that the least 
possible number of resources is used and that data 
center energy efficiency is optimized. Cloud 
computing works on the concept of distributed data 
centers which consist of physical machines to execute 
submitted task on a VM. Hence there are issues of 
efficient utilization of computational resources, so 
that contracted QoS is achieved with maximum 
profit. There is a correlation between Green Cloud 
computing and Environmental Sustainability. Current 
state-of-the-art Cloud infrastructure such as Amazon 
EC2 neither support energy efficient resource 
allocation that considers consumer preference for 
energy saving schemes, nor utilize sophisticated 
economic models to set the right incentives for 
consumers to reveal information about their service 
demand accurately [9]. It is necessary to have energy-
efficient resource allocation policies to minimize the 
impact of cloud computing on the environment. The 
proposed work provides an option for improving 
energy-efficiency of data centers, and thus 
contributes to reduce carbon emissions. It proposes to 
provide alternative of lean-energy-consumption and 
to obtain energy saving at the data centre in 
accordance to the SLA requirements. Even customers 
now-a-days are aware of their concern to the 
environment, as we refuse a plastic carry bag to the 
shopkeeper, even if it is free with our purchase, hence 
giving preference to our duty to environment than a 
convenience of carry bag. Using the same ideology, 
the cloud users can be involved to volunteer their 
consent for contribution to reduce power 
consumption of the data centre. The system designers 
can offer this option to users, and this can be easily 
implemented along with existing resource allocation 
mechanism employed by cloud service provider. 
 
CONCLUSION 
 
Its concluded, that Cloud computing in general and 
energy-efficient data centers in particular can have 
huge impact on energy consumption for computing 
and related greenhouse gas emissions. Although 
energy-efficient resource management in datacenters 
can happen at hardware, OS and virtualization levels, 

the existing studies are oriented towards load 
distribution to achieve less turnaround time. The 
related overheads and potential QoS downgrade can 
jeopardize the energy-efficiency so attained. 
However, in this paper, a sub-algorithm is proposed 
which can supplement all major resource allocation 
algorithms further reduce power consumption. In this 
paper, an approach is proposed that can provides 
additional criteria for VM selection, while 
implementing algorithms for resource allocation in 
cloud computing. It is also applicable on techniques 
using live migration for load balancing, as well as 
those like DVFS, where hardware have capability to 
reduce power consumption in tandem with utilization 
level. The designers of resource allocation algorithms 
can opt for proposed add-on policy, which can reduce 
the cost of computing, the benefit of which can be 
shared between the service provider and service user. 
CloudSim is the tool used in verifying benefits 
achieved through use of this proposed algorithm. 
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