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Abstract: Green Computing leads to energy-aware 

computation. When a Physical Machine gets a job from user, it 

intends to complete it at any cost. Virtual Machine (VM) helps to 

attain maximum completion ratio. The Host to VM ratio increases 

with the increase in the workload over the system. The allocation 

policy of VM has ambiguities with leads to an overloaded Physical 

Machine (PM). This paper aims to reduce the overhead of the 

PMs. For the allocation, Modified Best Fit Decreasing (MBFD) 

algorithm is used to check the resources availability.  For the 

allocation, Modified Best Fit Decreasing (MBFD) algorithm is 

used to check the resources availability.  Genetic Algorithm (GA) 

has been used to optimize the MBFD performance by fitness 

function. For the cross-validation Polynomial Support Vector 

Machine (P-SVM) is used.  It has been utilized for training and 

classification and accordingly, parameters, viz. (Service Level 

Agreement) SLA and Job Completion Ratio (JCR) are evaluated.   

A comparative analysis has been drawn in this article to depict the 

research work effectiveness and an improvement of 70% is 

perceived. 

Key words: Green Computing, VM Allocation, MBFD, GA, 

SLAV, JCR  

.  

I. INTRODUCTION 

Clouds are a huge pool of virtualized and physical resources 

available (like; storage, CPU and network bandwidth, etc.) 

[1]. These resources could be re-allocated dynamically for the 

adjustment to varied load to gain the benefit of resource 

utilization. High performance is required for the data centres 

that can only be fulfilled without giving more attention in 

terms of energy consumption which is enhancing quickly [2]. 

With this consideration, depicting the significance of energy 

consumption reduction is also important, so, a novel concept 

termed as Green computing is introduced. Green computing is 

considered as environmentally feasible computing [3]. It is 

the research of using the computing resources in an effective 

and eco-friendly manner. The aim of green computing 

includes: 

a) Enhancement of power management and energy 

efficiency practices 

b) Enhancing the efficiency of hardware usage 

c) Reduction in life-cycle cost 

d) To discover the ways to lessen the computer 

wastes 
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      While there are huge problems that come up from high 

energy consumption, starting from high energy bills in data 

centres, to raise environmental concerns and an increase of 

system failures [4]. That’s why infrastructure providers are 

under massive pressure to decrease the consumption of 

energy, the goal is not only to reduce data centres’ energy cost 

but also to meet government rules and environmental 

standard. 

The purpose of green computing is to lessen the usage of 

risky materials, to maximize energy efficiency throughout the 

life of the product, and to encourage the imbalance or 

biodegradability of non-destructive products and plant wastes 

[5]. Green computing also tries to improve the performance 

and usage of the system while achieving economic and 

physical-economic benefits, complying with social and 

ethical responsibilities [6]. It also offers energy-saving 

solutions at different levels. The pros of a green computer are 

numerous. It is not only from the client or the business or the 

countries point of view but an inclusive advantage. It assists in 

reducing the energy waste, cost and the demands to utilize the 

technology that helps to affect the environment [7]. 

Green design involves the synthesis of 

environment-friendly products with design and efficiency. 

During the literature survey, the environmental impacts of the 

project were ignored. Hazardous waste was disregarded with 

environmental considerations [8]. 

         Most of the products are ineffective with large 

operating costs. In today's world, the green design problem is 

to design and produce products that combine analytical and 

efficient environmental issues. This requires changes in 

existing techniques [9]. It is difficult to change the design 

technique for many contradictory goals and demands that 

require high operational speed and cost-effectiveness. 

Environmental issues should be incorporated into these new 

and sophisticated design processes in real time. Virtualization 

in general means to create a visual point of something which is 

somewhere connected to a physical source [10]. They use 

cloud computing and energy efficient technologies to prevent 

the efficiency of operations by virtual migrations technology. 

Virtualization operates on software layers within the 

operating systems and hardware. Virtualization offers some 

different layers on the software which are called Virtual 

Machine Monitors (VMM) [11]. These controls and maps the 

machines on a different platform. These are some important 

tasks done by VMM [12]: 

a) Resource Allocation 

b) Control over 

the hardware 

resources 
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c) Conversion of the instructions given by the 

operating system. 

d) Processing of operating system. 

e) Interrupt handling managed by operating system. 

 

    The concept of virtualization lies in the abstraction layer   

which permits a number of operating systems executed side 

by side with VMs as a lone unit as shown in Figure 1 [13]. It 

gives encapsulation, hardware independence, and VM 

migration and server consolidation [14]. 

Virtualization helps in creating a more eco-friendly 

environment by cloud computing. Virtualization is important 

for these three aspects [15]: 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                    Fig.1 Virtualization[15] 

 

a. Cost saving 

b. Energy Saving 

c. Hardware reducing. 

  

i. The users will all be working separately because they 

will be inaccessible for others to contact and will also 

not be able to go for anyone’s data. 

ii. Virtualization also provides security for cloud 

computing by saving the data of the client on a virtual 

machine with cloud components. VMs can be increased 

or decreased according to the need and thus provides 

reliability. 

iii. The resources available can be increased with the help of 

Virtualization to the point needed; this is called AOR 

(Aggregation of Resources). 

iv. Virtualization provides the user with a choice of sharing. 

These resources are dynamic or highly utilized pooled 

 

Virtualization essentially creates a virtual image/version, 

for example for, server, Operating System (OS), saving media 

or network sources for utilizing them on various machines at 

the corresponding time [16].  

The virtualization objective is to handle the workload by 

modifying traditional computing to work in a more scalable, 

effective and economical way [17]. Virtualization can be 

implemented in a broad multiplicity of OS virtualization, 

hardware level and server virtualization. Virtualization 

scheme is hardware decreasing cost maintenance and energy 

efficient technology which is quickly transforming the 

principle way of computing[18]. By using virtualization, one 

can improve the utilization of resources accessible to the user 

to perceive more gains [19]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Fig.2 Virtualization based green computing architecture [19] 

 

 

Virtualization helps in reducing the cost with the 

consolidation of data centres to enhance the agility and 

flexibility via persistent virtualization usage for faster 

dynamic and service deployment workloads placements [20]. 

The process of virtualization on the basis of green computing 

is depicted in Figure 2 [21]. 

A virtualization is a tactical approach which gives a 

technique for sensibly bringing inheritance applications in the 

cloud to gather the benefits to lessen energy consumption 

[22].The VMs are created to share the load of the physical 

machine and to help the architecture to reduce the energy 

consumption and hence it is also referred to as green 

computing [23-24].  

This paper focuses on the development of a suitable VM 

Placement and optimization scheme to reduce the overload of 

the PMs.  So, to achieve this, in this research work, the MBFD 

algorithm has been considered when the process of allocation 

initiates to the Host Machines (HM) [25].  GA is considered 

for the optimization of the performance of MBFD algorithm. 

For the classification of over utilized and under-utilized host, 

SVM is used. The purpose of migration of VMs from 

over-utilized to under-utilized is to maintain the VM 

allocation process [26].  

The rest of the paper is organized in the following manner. 

Section II represents a brief of Green Computing and the need 

for VM allocation and Migration whereas Section III 

represents the work done in algorithmic architecture. Section 

IV presents a detailed analysis of the results and Section V 

concludes the paper.  

II. RELATED WORK 

 

Research in the green cloud computing area has gained 

more attention in recent times due to large IT capabilities.  

Task allocation in the cloud environment is one of the 

important research issues to 

optimize time, energy, and 

cost. Robust 
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Heterogeneous-Earliest-Finish-Time (R-HEFT) algorithm 

has been presented that demonstrates regular utilization 

among different resources availability. There is a reduction in 

error rate but there could be some other technique that can 

estimate he ready queue better than that of RHEFT[27]. In 

[28], Rimal and Maier proposed a method of scheduling 

workflows to minimize makespan, task execution cost to 

utilize the resources efficiently.The researchers have 

reviewed only CPU-intensive tasks and have been involved in 

both structured and non-structured work planning. They have 

compared their approach to contributeto FCFS, EAST, and 

Minimum Graduation Time planning. Novel Cloud-Based 

Workflow Scheduling (CWSA) algorithm is proposed that 

has assisted in lessening the workflow completion time, 

execution cost, and tardiness and has utilized unoccupied 

resources for cloud effectiveness. Several CPUs meet 

different energy consumption of key memory and secondary 

storage. CWSA could explained the allocation problem by 

changing the expense, using a two-sided graph of changing 

outside costs. To solve their problems they used a dynamic 

Hungarian algorithm and proved the accuracy of their 

algorithms, including tax efficiency. The Hungarian 

algorithm could be even utilized for further purposes, viz. 

transportation-related be optimized for the scheduling 

purpose and could be utilized by means of green cloud 

computing.  Mills-Tettey et al. [29] have offered the nearest 

optimal solution to the task assigned to increase the maximum 

level of bulk profits or reduce the energy value of the cloud 

data center. The researchers have compared their work with a 

random algorithm in the cloud environment [30]. The 

research lacks in the utilization of classification of 

underutilized an over-utilized host that may help in more 

efficacy. [31]has provided an algorithm for distributing tasks 

that dynamically corrects costs based on previous allocations. 

The goal is to provide load balancing and to ensure that the 

tasks are implemented. There is no utilization of optimization 

and classification method that could assist in providing more 

reliable results.   

       Beloglazov et al. [32] proposed the architectural 

framework and principles for green cloud computing. Their 

method covers architectural principles for energy efficient 

management of clouds and energy-saving resource 

allocation. In their work, the authors have confirmed their 

approach with a performance evaluation study using the 

CloudSim Toolkit.  The research lacks in decreasing the cost 

of software that could utilize the cloud middleware and 

linked technologies. The collaboration between power 

consumption optimization planning and evaluation 

techniques in a cloud environment [33] is shown. This 

technique improves performance for green cloud 

computing.  The researchers could have used energy 

efficient technologies such as Dynamic Voltage and 

Frequency Scaling (DVFS) to decrease power consumption 

processing.  

        A random algorithm for the task division [34] is 

proposed, thanks to the reduction of complexity of both time 

and space. The researchers could utilize an optimization 

technique that might help in more accurate task allocation 

process. An intermediate program is proposed to perform a 

hybrid simulation of large-scale critical systems [35].  

      This add-on enables you to focus on a very objective 

optimization to optimize the deployment of simulation tasks 

in a particular cloud.  The research can utilize the scalability 

algorithms by considering different scenarios and the 

concept of complexity increment could be delineated. The 

researchers have offered an algorithm to cloud performance 

and to allocate cloud resources to cloud computing so as to 

maintain the power consumption of data centre’s. We have 

been well-received by a large number of researchers by 

allocating resources using Round Robin and the start-up 

(random allocation) algorithms [36-39]. 

       Random based assignment algorithm has been used for 

comparing the proposed technique performance to the 

common algorithms. The task scheduling and data 

allocation manner could also be improved by considering 

the algorithms on parallel and distributed environment.  

     VM migration is considered for energy consumption 

optimization in data centres. VM migration and placement 

has always considered as a huge task from some time. The 

selection of Exact VM is mandatory or it might result in SLA 

violation and could enhance the number of migrations that 

lead to cause energy consumption negatively.  The state 

when VM PM lacks in fulfilling the need of VM, then there 

occurs the VM Migration requirement.  A number of 

researchers has tried their hand in minimizing the number of 

migration and SLA violations by using different algorithms. 

But the traditional researcher is considered as complex and 

usually consumesa lot of time for discovering and allocating 

PMs.  Therefore, the objective is to lessen energy 

consumption, SLA violation, so, for this purpose, GA and 

SVM with MBFD algorithms are utilized. 

A. Green computing and need of VM Migration  

 

Modern data centre runs in a cloud computing model for 

host for many applications varying from applications that 

run for few seconds (for example, requests for web 

operations, for instance e-commerce along with social 

network portals with instant Artificial ANIMUS framework 

workloads) to run applications on shared hardware 

platforms for enlarged time period (such as analogue or 

large data set processing) [18]. The management of 

manifold operation in the data centre possesses a challenge 

of responding to on-appeal mean furnishing together with 

allotments of time-varying workloads [19-20]. Typically, 

assets of the data centre are assigned statically to functions 

based onfeatures of peak load to retain remoteness and 

provide performance guard Artificialness [21]. Till now, 

high performance has been the only concern in data centre 

deployments, and this requirement hasbeen achieved with 

little concern for energy consumption. The data centre is not 

only expensive for upholding but also atmosphere 

inhospitable. A user needs to 

control as well as chill large 

number of servers that are 

accommodated in the 
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mentioned data centres [22]. Workers of cloud service have 

to guarantee that their limits of earnings will not artificially 

reduce owing to lofty costs of energy. Reducing energy 

usage in the data centre is an exigent along with multifaceted 

subject as computing operations in addition to data grow so 

fast that increasingly large servers along with disks are 

indispensable to develop them quickly over the required 

period of time. Green cloud computing is conceived to not 

only enable resourceful handing out along with the operation 

of computing infrastructures but also minimizes the energy 

consumption. This is critical to guarantee that the progress 

of cloud computing is feasible in the future. [23]. Otherwise, 

cloud computing and the growing popularity of front-end 

client devices and back-end data centre interaction will lead 

to huge energy upgrade. To solve this problem, it is 

necessary to manage data centre resources in an 

energy-profitable mode to endorse calculating of the green 

cloud [24].  A cloud resource calls for allocation not only to 

meet the needs of QoSprecise by the user through the 

Service Level Agreement (SLA), but also reduces the 

energy usage. Green computing is portrayed and perceived 

as a new technology in industrial societies after the 

revolution in computer  

science, but it is also widely accepted as a technology of  

various technical fields like data centre networks, data 

centre hosting services, application performance 

measurement etc [25]. This is also known as green 

technology. At the late 1970s, the world saw a computer 

revolution, and in the early 1990s, green computing became 

convincing [26]. Then, companies began to use 

environmentally friendly ways to do business. Because of 

green computing evolutionary temperament, it may mean 

something different, so, it is sensible to forfeit attention to 

the definition of green computing [27]. Green Computing is 

a representation that is easy to implement and 

environmentally sustainable in IT that can be delivered 

quickly with minimal administrative effort or green supplier 

interface. Green computing has been broadly acknowledged 

by government-authorized employees [28]. Green 

Computing has been achieved through the availability of 

broadband networks and inexpensive end-user devices, as 

well as commodity computing nodes that can be simply 

interconnected and controlled, as well as virtualization to 

provide an appearance of the isolation process by sharing 

the computer by reducing the CO2 emission rate [29]. 

B. Proposed Structure and Algorithm 

 

The allocation process of the cloud structure starts with 

the Modified Best Fit Decreasing algorithm which checks the 

availability of the resources. The algorithmic structure of 

MBFD is as follows: 

Algorithm1:Modified_Best_Fit_Decreasing (MBFD) 

 

Input :Physical_Machine_list, VM list 

Output: Allocation of VMs 

Vm_list.sort decreasing utilization ( ) // To store VM list with 

sorting order  

For each VM in VM list do 

minPower←max // Assigning maximum value initially 

allocated 

Physical_Machine←null //No Physical_Machine is allocated 

For each Physical_Machine in Physical,Machine list do // 

For every physical_machine in the list 

If Physical_Machine has enough resource  

For VM then // Checking feasibilitypower←estimate power 

(MC,Vm)// Estimating power 

If power<manpower thenAllocate Physical_Machine←host // 

Allocation is done on the basis of sorting 

Mini power←power 

If Allocated Physical_Machine≠null Then  

Allocate VM to allocated Physical_Machine 

 

Above mentioned MBFD algorithm is used for the 

allocation of the PM based on their sorted power. The 

MBFD algorithm checks the PM for its resources only. It is 

quite possible that only one PM can satisfy the needs of all 

the VMs but it may also cause an overload for PM. Hence 

the proposed work structure utilizes GA to optimize the 

performance of MBFD and minimize the overload problem 

of the system. 
 

 

 

 

 

 

 

 

 

 

Table 

1.Simulate parameters 

 

The parameters utilized to configure GA are shown in 

Table 1. 

 

 

 

 

 

 

 

 

Algorithm 2: Modified Generic Genetic Algorithm 

Input:Initial Allocation 

Output:Optimized _Allocation  

For each allocation in the Allocation_List 

CurrentVm=Allocation_List.VM 

AllocatedHost=Allocation_List.Host 

HLoad=Find(Allocation_List==AllocatedHost)// Find the 

allocations to the current Host 

OtherHost= Allocation_List.Hosts ! = AllocatedHost // 

Finding the Other Host In the //Allocation List 

Population Size Nk where is tottheal 

number of PMs 

available other than 

current  

 Mutation Type  Mutinf 

Cross Over  Linear 

Fitness Function 

Type  

Adaptive 
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Loadvalue=OtherHost.Load(Allocation_List.Load)// Finding 

the load on Other Hosts 

IfHLoad> Loadvalue 

Host is OverLoaded( ); 

Pop_size= OtherHost;options = gaoptimset(population 

size',50,'SelectionFcn'...,@selectionstochunif,^' 

MutationFcn^',{@mutationuniform, 0.05},'CrossoverFcn'…, 

{@crossoverintermediate, 0.8}); 

ParameterValue=EnergyConsumptionNetwork; 

f= GAFit(Popsize , ParameterValue) 

If f=1 

Change Allocation to fvalue; 

End For 

End Algorithm  

 

The modified GA is used to minimize the overloading 

problem. Based on the load on the PM, GA evaluates each 

machine using fitness to check their load. The Modified 

structure of Genetic Algorithm utilized a designed fitness 

function and hence it needs to be cross-validated. The 

cross-validation structure is supported by SVM. SVM is a 

binary classifier and every data is either true for it or false. 

The allocated structure is passed to SVM with the host CPU 

utilization and energy consumption as the main parameter. If 

the cross-validation value is positive then the allocation is set 

to be true else it is again passed to Genetic. The training and 

classification architecture for SVM is shown in Figure 3 and 

Fig.4. 

Once the entire allocation process is done, the simulation 

engine checks the system is cross-validated by the simulation 

engine to check whether any MC is getting overloaded or not. 

The cross-validation procedure is done using Polynomial 

Support Vector Machine (P-SVM). The P-SVM is trained 

with two target label. The first one is allocated VM number 

and the second one is a random value which indicates the class 

reference. The SVM is binary class classifier which can only 

bifurcate between only two categories. The proposed 

algorithm utilizes a polynomial kernel for the bifurcation. 

 

 

 
     Fig.3 SVM Training Architecture 

 

The SVM is also a two-phase algorithm which includes 

training and classification. The proposed algorithm uses a 

supervised learning method for training and classification.   

Based on the classification mechanism and proposed 

model, the parameters such as SLA violation and JCR are 

evaluated.  

SLA is the Service Level Agreement. When a service 

provider interacts with the customer, he agrees to provide 

services to the user.  

 

 
Fig.4 SVM Classification Architecture 

 

III. RESULT AND ANALYSIS 

This paper considers energy consumption, Job 

Completion Ratio (JCR) and time consumption for SLA-V.  

For computation, HVR has been considered. The 

mathematical expression for the same is given in equation (1). 

 

                                                   (1) 

     When so ever the service provider fails to provide the 

committed services, it violates the service terms and it is 

termed as Service Level Agreement Violation (SLA-V). 

The next evaluation parameter is the job completion rate. 

The proposed algorithm considers 1000 to 10000 jobs. 1000 

jobs are incremented with iteration. 
 

                     (2) 

 

 

 

 
                        Fig.5 SLA V With and Without SVM 

        Fig.5 describes the outcome of SLA V with and without 

SVM.  The x-axis in the figure describes the Host to VM 

Ratio(HVR) and Y-axis 

defines the obtained values 

of SLAV. Red line describes 
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the result of SLA V with SVM whereas blue line describes the 

result of SLA V without SVM. It can be seen from the figure 

that SLA violation with improvement is less and is 0.286. 

Fig.6 describes the outcome of JCR with and without SVM. 

Redline describes the result of JCR with SVM whereas blue 

line describes the result of JCR without SVM. It can be seen 

from the figure that JCR with improvement is more and is 

0.538.  The maximum JCR is attained when the maximum 

numbers of supplied jobs are provided to the system. 

This is kind of paradox to the real nature of the job 

completion. This only happens because as the supplied job 

increases, the VM to that host ratio also increases. Hence the 

jobs are equally divided and the completion rate increases 

with the increase in supplied jobs. There is one drawback with 

this architecture, with every increase in the VM, the energy 

consumption also increases and hence the violation increases 

with the increase in the HVR. 

 

 
 

Fig.6 JCR Vs Supplied Jobs and HVR 

IV. COMPARATIVE ANALYSIS OF PROPOSED 

AND EXISTING WORK 

This section covers the comparison of existing work with the 

proposed approach and for that, [40] has been considered. 
Table 2.Comparison of proposed and existing work w.r.t SLA 

violation 

 

SLA violation  

(Proposed) 

SLA violation  

(Existing) [40] 

0.286 0.98 

 

 
Fig.7 Comparison of SLA violation with existing approach 

[40] 

Fig.7 and table 2 delineates the comparison f SLA violation of 

existing and proposed approach. The comparison has been 

drawn to show the effectiveness of the proposed work. It can 

be seen from the assessment that the proposed mechanism has 

outperformed in SLA violation and has shown its efficacy by 

70%. 

V. CONCLUSION 

This paper utilizes SVM and GA for the optimization of the 

VM allocation process. This paper enhances the performance 

of the MBFD algorithm. MBFD Algorithm lacks in the 

allocation policy management as it only considers the 

resource availability of the Host and does not check the load 

over the hosts. The paper presented a total HVR of .1 to .5. 

The increase in the HVR leads to optimality of JCR as the 

load is distributed quite magnificently. The increase in the 

HVR also leads to an increase in the SLA Violation. A 

comparison has been drawn to show the efficiency and 

reliability of the proposed work and an improvement of 70% 

has been noticed.   Although the utilization of SVM with the 

combination of GA reduces it to an extent still there are future 

possibilities to reduce it. Utilization of Neural Network may 

lead to a decrease in SLA Violation but with enhanced JCR. 
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