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  Abstract Virtual machine placement is a task of planning the 

optimal map of virtual machines to physical machines. With help 

of optimal allocation of virtual machines, there is a chance of 

lowering the power consumption and reduce ineffective use of 

resources at the same time it is necessary in cloud environment to 

maintain the desired Quality of service in a cloud-computing 

environment. This paper, proposes the solution to the 

multi-objective problem of virtual machines mapping.  The 

objective of the algorithm is to reduce the wastage of resources 

and reduced power consumption and this is constrained to 

parameter that the total bandwidth required by the application 

should not be disturbed. The proposed solution based on NSGA 

III was found to give better performance than MGGA. 

 

Index Terms: Cloud computing, Cloud Security, Virtual Machine  

I. INTRODUCTION 

  Cloud Computing is a recent technology that has founds its 

application in today’s life. This technology affects our daily 

life in many ways. Cloud Computing is replacing the existing 

IT technologies. As we can that large number of 

organizations, are migrating to the cloud environment 

because of its flexibility and cost saving [1]. Major challenges 

experienced in cloud datacenters is minimizing the heat and 

energy used by cloud infrastructures as well as securing these 

infrastructures from threats. Cloud Computing model is only 

responsible for controlling and transferring amenities over the 

web. With the use of virtualization technology available in 

next generation, data center is possible to deliver reliable 

services in the cloud environment [2].  Due to the involvement 

of large number of technologies and there interdependence on 

each other like (databases depend on operating service and 

network services) this give birth to large number of security 

issues in the cloud environment [3]. According to Jain P, 

cloud is safe only when the service vendor take necessary 

precautions to protect consumer’s data and cloud 

infrastructure. Unauthorized persons cannot access datacenter 

using physical measure such as biometrics, access control, 

and Closed-Circuit Television (CCTV). Security mechanism 

such as authentication (use of strong passwords), 

confidentiality, authorization, integrity, availability, and 

non-repudiation can also be employed in protecting data at 

user level [4]. Some of the parameters, which are affecting 

cloud security, are listed in the Fig 1. 
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Fig 1. Parameters affecting cloud security 

 

  

 

Therefore, we require efficient energy model in 

order to optimize infrastructure to decrease operational cost 

that ensure Quality of Service (QoS). In order to attain the 

energy optimization keeping related resources together might 

help. If resources are near, then virtual network will be 

effectively utilized and if knowledge of the  temperature 

status is known this will help in reducing load and avoid over 

heating [5].  

Energy efficiency is using the green computing 

methodology in which the power consumption affects the 

“greenness. The association of Virtual Machines(VM), task 

migrations, planning, forecasts the demands of virtual 

machines and temperature-aware and load-aware are the 

commonly used for minimizing the power consumption of 

cloud servers [6]. The main essence of cloud computing is 

virtualization and the association of VM to physical 

machines. Being a search problem of large search area it has 

attracted the large community of  researchers to work on this 

of VM placements. This approach is used to improve power 

efficiency and resource utilization in cloud infrastructures. 

The techniques that are suggested by various authors for VM 

placements are as follows: 

1. Linear Programming: The authors M. Bichler 

and B. Speitkamp have described the solution 

based on linear programming for solving the 

problem of server association to virtual 

machines. Beside this few mapping constrains 

have been introduced by assigning specific 

properties to the server. A heuristics for 

minimizing the cost was named as 
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LP-relaxation-based heuristic [7-8]. 

2. Genetic Algorithms: The author H. Mi have 

proposed the solution for the automatic 

configuration of virtual machines, which consist 

of heterogeneous nodes in the form of the 

server. Authors have suggested multi objective 

technique along with fuzzy logic was merged 

for exploring the huge problem space 

effectively [9]. Fig 2 shows the example of VM 

placement on the physical machines that have 

the capability of virtualization. 

 

Fig 2. Demonstrate the Virtual Machine placement on the cloud servers enabled with virtualization [9]

II  RELATED WORK 

Sivadon Chaisiri et al have suggested the optimal virtual 

machine placement (OVMP) algorithm. This algorithm is 

introduced to reduce the cost spending for hosting the each 

plan of virtual machines in multiple cloud environments. 

Decision based OVMP algorithm identifies the best possible 

solution for stochastic integer programming (SIP) for leasing 

the different types of services by the cloud providers. On the 

analysis it was identified that the proposed OVMP algorithm 

is successful in reducing the budget of the service providers so 

they can be provide the competitive prices in the market. Fig 

3[10] described the how this algorithm will work on the cloud 

broker model and will take in account the demands generated 

by the users of the cloud and the data about the VM 

repositories for the final allocation of the cloud. 

Peng Xu et al maximize the effective use of the cloud 

resources by employing the ant colony optimization in order 

to design virtual machine allocation algorithm considering the 

problem is a NP hard problem and will require a nearly 

optimal solution. After analysis of the proposed algorithm 

found that, it can effectively balances the load among the 

various virtual machines and has increased the resource 

utilization that was not used earlier [11]. 

 

 
 

Fig 3. Cloud Computing Environment. 

 

Sima Soltani et al proposed a fusion of machine learning 

techniques for the automation of service selection on the 

virtual machine for the particular client. In the initial process 

as a detailed list for the possible services that may be required 

is generated based on application deployment. The proposed 

approach is a 

recommendation system that 

uses the case based 

reasoning and Multi criteria 
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based decision-making system. Nevertheless, as the search 

space is large another technique termed as clustering is used 

to collect the similar problem together [12]. 

 

Mohammadhossein Malekloo et al focused on the problem of 

virtual machine placement. The problem is solved by 

proposed method multi-objective optimization with the 

objective to minimize the power consumption, maximize the 

effective utilization of resources, and reduce the cost required 

for communication within a data center. The authors have 

solved this problem using Ant Colony Optimization algorithm 

For the acquisition of Pareto optimal set of solutions. 

Cloudsim tool is used to test the algorithms. To gain access to 

the efficacy of the algorithms suggested, the result obtained 

are analyzed with 3 popular single objective algorithms and 

multi-objective Genetic algorithms. After analysis of the 

results it was found that the results obtained from ACO better 

in comparison to that of genetic algorithm. In overall, it is 

identified that the proposed algorithm is getting result that are 

equal for each of the three functions. [13].  

The ideas of modified broker policy were introduced in the 

[15] and the allocation was verified with the other techniques 

like round robin and optimization techniques like pso and ga. 

III PROBLEM STATEMENT 

We have formalized the VM placement problem with two 

objectives. First, is effective use of resources and second is 

power consumption. In case of power utilization, we have 

considered the equation as given in reference [14] that states 

linear connection between CPU use and energy usage, the 

equation is given below.  
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As per assumption, we have kept the same value as in 

equation (1).  Therefore, the equation is transformed as:  

 

By the equation for wastage has been defined as: 
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Constrained to physical availability of the bandwidth 

demands of the networks 

EDLB i  )( . 

In the above equation B (x) is the bandwidth available on the 

links, D is the demand of the particular link, and E is the 

elasticity threshold that can be introduced in the networks. 

The description of the Proposed Algorithm 

Input: Vm, host with processing and memory demands 

Output: P set of solution 

1. Initialize variables 

2. Calculate reference parts 

3. Input PoP size, gen, Pc, Pm 

4. Apply non dominated sorting 

5. If  Iter < Max Then 

6. Print Population 

7. Else 

8. Apply tournament selection and crossover 

9. End if  

10. Apply non dominated sorting 

11. Apply normalization reference point and 

12. Apply Niche and Store solution 

13. Print Population 

14. Stop 

IV   RESULT AND DISCUSSION 

For the analysis of the performance of the proposed approach 

and comparison, we have used Mutiobjective grouping 

genetic algorithm. The data for the comparison of the solution 

with NSGA III [16] is generated randomly. However, to keep 

the uniformity in the data and its impact of the type 

relationship between the resource utilization. We have used 

the defined 5 types of correlations in the random generated 

data. In the first case, we have considered high negative 

correlation such that when the processor utilization is high 

that means there will be less memory utilization. In second 

case, we have considered the low negative correlation such 

that there is small relation with the processor and memory 

utilization still the relation is negatively correlated. In third 

case there is very small or no correlation between the 

processor and memory requirements. In case, 4
th

 case the 

processing requirement has the low positive correlation with 

the memory requirement. In the last case, we have considered 

the high positive correlation. For each of the case we have 

generated the 20 data points based on the uniform random 

distribution. As this distribution is random the approx value 

for high correlation is considered ±0.75, ±0.25 for the low 

correlation and approximately 0 for the no correlation 

between the data. The two 

scenarios are being used for 

the comparison of the one 

with 25% each of processing 
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and memory demands and another with 45% of processor and 

memory demands.  

 

 
 

Fig 4. Bar chart represetation for power consumption of both 

algorithms at Rp=Rm=25% 

On the analysis of the power consumption of the 2 algorithm 

has been described in the figure 4. From the figure, it is clear 

that the power consumption after the allocation using NSGA 

III is better in comparison to the MGGA algorithm.  

The Resource wastage has also being compared and has been 

presented in the figure 5.  On the analysis of the figure 5 it can 

be observed that the usage of resource is significantly big for 

the NSGA III. The improvement in the usage of resources is 

due to fact, the number of wastage of resources is low in 

comparison to MGGA. 

 

 
 

Fig 5. Comparison of resource wastage of both algorithms at 

Rp=Rm=25% 

 

In second scenario again the resource and memory 

comparison is done for 45% of memory and processing 

utliziation. The figure 6 and figure 7 highlights the margins of 

gap in consumption  of power and the amount of resource that 

can be employed by the two algorithms. 

 

 
 

Fig 6. . Bar chart represetation for power consumption of both 

algorithms at Rp=Rm=45% 

In figure 6 it can be observed that even tought the 

performance of the margin of energy consumption is 

incressed. This is due to the fact that more resouces have been 

used as the demand incresses the power consumption will also 

increase. 

 

 

 

 
 

Fig 7. Comparison of resource wastage of both algorithms at 

Rp=Rm=45% 

V   CONCLUSION 

The findings compare the algorithm's efficiency for the 

resource wastage by the two approaches in the terms of the 

request for the memory and CPU. This comparison was done 

for correlation of power and memory request to the power on 

25% and 45 % for both types of request. It can be observed 

that there is significant improvement in the performance for 

25% of resource utilization as most of the resources were 

allocated unnecessary. Similarly, there is an improvement in 

the performance with 45% of the resource utilization. 
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