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Abstract 

 
Cloud computing gaining a energy for the past few years. It is the use of computing resources hardware & software 

that are delivers as a service above a network. The given name comes from the utilize of a cloud –shaped symbol 

as a concept for the complex infrastructure. Cloud computing becomes very efficient, as it plays important role to 

cost reduction and energy efficiency. It entails make use of above the internet of computing hardware and software 

applications that are remotely hosted. The internet is generally visualized as clouds, therefore the term cloud 

computing for computation finished throughout the internet. Cloud computing is a network based technology that 

uses the internet and remote server focuses on distribution resources for maintaining data and applications. This 

paper focused on Optimized Energy Efficient Allocation of Virtual Machines in Cloud Data Center. 
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1. Introduction 

The term cloud computing is the idea of delivering personal and professional productivity applications. 

Cloud computing is Internet ("cloud") based development and use of computer technology 

("computing"). Cloud computing is rapidly growing into many sectors. There is no doubt that new 

trend for e-commerce companies and consumers to adopt cloud computing. It is a style of computing in 

which dynamically scalable and often virtualized resources are provided as a service over the Internet.  

Innovation in technology leads to the demand for computational power which in turns has led to the 

creation of large-scale data centers. They use huge amounts of electrical power resulting in high ready 

costs and carbon dioxide emissions.  Users need not have knowledge of, expertise in, or control over 

the technology infrastructure "in the cloud" that supports them
.
 Cloud computing comes into focus only 

when you think about what we always need: a way to increase capacity or add capabilities on the fly 

without investing in new infrastructure, training new personnel, or licensing new software. In another 

words cloud computing is internet based computing which provides new methods to share resources, 

use energy in an efficient manner, software and hardware information sharing between computers and 

other on demand resources. 
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Fig 1. The System View 

 

Virtual machine- A virtual machine (VM) is a software program or operating system that not only 

displays the behavior of a separate computer, but is also capable of performing tasks such as running 

applications and programs like a separate computer. A virtual machine, usually known as a guest is 

created within another computing environment referred as a "host." Multiple virtual machines can exist 

within a single host at one time. The capacity to transfer virtual machine instances between different 

physical servers is a powerful tool when applied to managing cloud computing resources. Users of 

cloud resources interact through virtual machines, which can be clearly abstracted from the physical 

devices in the cloud. Since this is the case, migration of virtual machines allows easier maintenance of 

physical resources by moving users away from machines that need inspection. It also allows for 

potential power savings by consolidating users on as few physical resources as possible. Here are some 

examples of  Process  virtual machine software Glulx, Z-code, Hec, Java Virtual Machine, LLVM, 

Stacker, Lua Macromedia Flash Player, SWF. 

Hardware with virtual machine support RCA Spectra/70 Series emulated IBM System/360; 

NAS CPUs emulated IBM and Amdahl machines, Honeywell Level 6 minicomputers, Sun 

Microsystems. 

 

 
Fig 2.  A Conceptual View of Virtual machine 

 

Data centres-Data centres are mostly services for information processing and equipment hosting 

purposes for technical and production clients. Data centre process organization has been completely 

paying attention on improving performance, reliability, and service accessibility. Due to growing the 

require of services difficulty and size issues are evolved into data centres. Several essential factors: 

Data centres must fulfill with a number of requirements and user operations. Data centres have rapidly 

and composite changing configurations. Data centres are not identical in terms of Performance, 

management capabilities, and energy efficiency. 

Energy Efficiency- The  study of  energy  utilization  in  cloud  computing  reflect on  both  private  

and  public clouds . Cloud  resources  must  to  be  allocated  not  only  to  satisfy  (QoS)  requirements  

specified  by users, but  also  to  decrease energy  usage. The energy aware approaches can be classified 

into next three types. 

      

Optimization Approaches: The first principle concerns the type of the used optimization. This 

optimization can be mono-objective or multi-objective. 
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System levels: in the second principle on which methods can be classified. To decrease energy 

utilization, the methods are based both on software or hardware part of a system. 

System types: The third principle used into this, a system can be also computing or embedded system 

reducing energy utilization in embedded systems aims to raise the independence of devices. 

 

2. Literature Review 

 
Abusfian Elgelany et al. 2013 [1] describes that energy consumption cost and environmental effect 

are dynamic challenge to cloud computing. Data centers are the backbone of cloud computing. They 

continue to be challenging problems to energy efficiency. Author investigated previous research based 

on energy efficiency approach and obtained the conditions to facilitate green cloud computing. 

Additionally, the time complexity and the reduction of the energy consumption are not highly effective. 

Social network applications as a vital related factor in elevating energy consumption, as well as a high 

potential for energy efficiency.  

 

Anton Beloglazov et al. in 2012 [2] explained that rapid growth in demand for computational 

power driven by modern service applications combined with the shift to the Cloud computing model 

have led to the establishment of large-scale virtualized data centers. To understand the implications of 

the online nature of the problem, authors conduct competitive analysis and prove competitive ratios of 

optimal online deterministic algorithms for the single VM migration and dynamic VM consolidation 

problems. Authors propose novel adaptive heuristics for dynamic consolidation of VMs based on an 

analysis of historical data from the resource usage by VMs.  

Anton Beloglazov et al. in 2010[4] explained in modern Cloud computing environments have to 

provide high Quality of Service (QoS) for their customers resulting in the necessity to deal with power-

performance trade-off. Authors described an efficient resource management policy for virtualized 

Cloud data centers. Other interesting directions for the future work are investigation of setting the 

utilization thresholds dynamically according to a current set of VMs allocated to a host, leveraging 

multi-core CPU architectures, and decentralization of the optimization algorithms to improve 

scalability and fault tolerance. Besides the reduction of operational and establishment costs, the work 

has social significance as it decreases carbon dioxide footprints and energy consumption by modern IT 

infrastructures. 

Anton Beloglazov et al. in 2010 [5] described an energy efficient resource management system for 

virtualized Cloud data centers that reduces operational costs and provides required Quality of Service 

(QoS). In this paper author presented a decentralized architecture of the energy aware resource 

management system for Cloud data centers. Moreover, MM policy enables flexible adjustment of SLA 

by setting appropriate values of the utilization thresholds: SLA can be relaxed leading to further 

improvement of energy consumption. 

Anton Beloglazov et al. in 2012 [6] explained that Cloud computing offers utility-oriented IT 

services to users worldwide. Based on a pay-as-you-go model, it enables hosting of pervasive 

applications from consumer, scientific, and business domains. However, data centers hosting Cloud 

applications consume huge amounts of electrical energy, contributing to high operational costs and 

carbon footprints to the environment. The proposed energy-aware allocation heuristics provision data 

center resources to client applications in a way that improves energy efficiency of the data center, while 

delivering the negotiated Quality of Service (QoS). The results demonstrate that Cloud computing 

model has immense potential as it offers significant cost savings and demonstrates high potential for 

the improvement of energy efficiency under dynamic workload scenarios. 

 
3. Power Aware Load Consolidation 

 
Using PALC, organizations wanting to make local clouds using Eucalyptus would be capable to keep 

on energy costs. This is owing to the information that Eucalyptus does not account for power utilization 

when applying its default load balancing technique. Depending on the job schedule allocation and 

virtual machine demand size, organizations can save 70% to 97% of the energy consumed compared to 

using load balancing techniques that are not power aware. PALC (Power Aware Load Consolidation) is 

considered to decrease power transition state changes. In the planned power aware architecture [9][3], 

accommodations are given to decrease the total power consumed by the cloud design thus reducing the 

fiscal costs of operation. The defaulting state for compute nodes in this construction is to be in a 
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powered off state. These compute nodes become active depending on the number of virtual machine 

requests given by the cloud controller. If a user requests a virtual machine, and that virtual machine 

will fit on an previously active compute node, there will be no transparency latency but waiting for that 

virtual machine to boot. In the further case, if a user requests a virtual machine that in turn creates a 

non active compute node to become active, the user will have to wait for the physical machine to boot 

the host operating system before the virtual machine can be deployed and booted. 

 

4. Min-Min Scheduling Algorithm 
In our research work we are using min-min scheduling algorithm is heuristic based scheduling 

algorithm. It schedules the task iteratively. It computes ECT (Earliest Completion Time) of each task 

on every available resource and obtains MCT (Minimum Completion Time) for each task. It pick the 

task which is having minimum completion time than other tasks and schedule the task on resource that 

execute the task at earliest time. After every iteration, it updates the completion time of resource at 

which the task is scheduled and then schedule the next task. 

 

4.1 Algorithm:- 
1. Provide list of Vm and cloudlet to the scheduling algorithm. 

2. Min-Min picks that task with minimum execution time first from the list of tasks.  We will sort the    

task in ascending order of their size. A task with smallest size will take minimum time for 

executions. 

3. Find expected execution time of the task on each Vm. We may find the expected time by dividing 

size of the task with MIPS (processing power) of the Vm. How powerful a Vm is will decide how 

much time it will take to execute a task. 

4. Pick the Vm that will execute task with in minimum expected execution time. 

5. Bind task to the Vm so at the simulation start-up simulation will assign task to the selected Vm. 

 

5. Characteristics Of Cloud Services 
 

1. Reduce Cost: - it is significantly reduced and capital expenditure is changed to operational 

expenditure. This lowers barriers to access as infrastructure is normally provided by a resource and 

does not need to be purchased for one-time or rare intensive computing tasks.  

 

2. Device and location independence: - The users to right to use systems using a web browser 

despite of their location or what device they are using, e.g., PC, mobile. As infrastructure is off-site 

(usually provided through a third-party) and accessed using the Internet the users can attach from 

everywhere 

 

3. Multi-tenancy:- it enables distribution of resources and costs amongst a huge pool of users, 

allowing for: Centralization of infrastructure in areas with minor costs Peak-load capacity 

increases (users require not engineer for maximum potential load-levels) consumption and 

efficiency improvements for systems that be often only 10-20% utilized. 

 

4. Reliability: - improves during the use of various disused sites, which makes it right for business 

connection and disaster revival. However, mainly most important cloud computing services have 

suffered outages and IT and business managers are able to do small when they are affected. 

 

5. Scalability:-Dynamic provisioning of resources on a fine-grained, self-service source close to real-

time, with no users having to engineer for peak loads. Performance is monitored and reliable and 

loosely-coupled architectures are constructed with web services the same as the system interface. 

6. Security: - usually improves because of centralization of data, improved security-focused 

resources, however raises concerns on loss of control above certain sensitive data. Security is 

regularly as good as or better than traditional systems, partially because providers are able to 

allocate resources to solving security issues to numerous customers cannot afford. Providers 

usually log accesses, but accessing the review logs themselves can be hard or not possible 

 

7 Sustainability: - it comes about during enhanced resource utilization, additional efficient systems, 

and carbon neutrality. However computers and related infrastructure are main consumers of 

energy. 
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6. Benefits From Cloud Computing 
 

1. Complete closer interaction:-It enables the cooperation technology permit to communication if 

clients more efficiently. It also provides the interaction between any two or more than 

organizations to contact so they can serve their services in a batter way and reply quicker to 

emergencies. 

2. Transparency:-Cloud computing provides efficient security procedures, to make sure the allowed 

user to avoid from the illegal access; however the main problem is at this point how much 

transparency is wanted for the allowed and illegal users? 

3. Energy efficiency:-Cloud providers and their customers are important for Cloud computing 

environments, thus Cloud providers have to arrangement with the energy-performance trade-off 

the minimization of energy consumption although meeting the SLAs. 

4. Certification: - it provides to their customers guarantee that they are forever providing the correct 

things and correct services to their customers. 

5. Disaster revival: - in cloud computing here is no require to worry regarding the some kind of 

crash because they give the more rapidly revival times over physical systems. 

6. Automatic software updates: - it ensures that no require to worry regarding the upgrades, 

administration and protection. Because it provides to you extra times to full your current project 

and on the other hand enjoy the benefits of cloud computing. 

 

7. Conclusion 
 

The benefits of cloud computing are much more. One is fewer rate further benefits are portability 

means user can work from office or client location. But our main concentrate on energy efficiency. We 

will propose an efficient resource management policy for virtualized Cloud data centers. Proposed 

scheme consider the maximum the energy efficiency. From this review we are try to achieve the 

following objectives:-a) to find the better virtual machine resource management policy that will reduce 

the migration of virtual machines. b) Find the solution for better scheme based on virtual machine 

migration based on low utilization of CPU.  
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