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Abstract- The cloud computing technology is becoming scalable and manageable with the effectiveness of virtualization 

techniques adopted at data centres. The virtualization at data centres is a very mandatory factor for making the resource 

utilization proper and reliable.   Cloud computinghas become a storage resource which can be accessed over the internet.  

The main aim of the Virtual Machine (VM) should obviously reduce the energy consumption. Therefore, virtualization 

concept is applied in cloud computing systems to help users and owners to achieve better usage and efficient management 

of the cloud with the least cost. This paper proposed Two Policies: MTCM & MPCM. The policy which explains the 

migration over the host using cloud computing. 
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     I.  INTRODUCTION 

Virtual Machine (VM) migration is a powerful management technique that gives data center operator. The operators 

are used for performance, energy consumption, migration etc.,VM migration also poses new requirements on the 

design of the underlying communication infrastructure, such as addressing and bandwidth requirements to support 

VM mobility This section provides an overview of VM migration benefits and techniques and discusses its related 

research challenges in data center environments.  

Virtualization technologies have been widely adoptedin cloud computing which enables efficient resource allocation 

and management, in order to reduce operational costs while improving application performance and reliability. The 

main aim of virtualization is partitioning the physical resource into logical resource which can be allocated to 

applications in flexible manner. For instance Server Virtualization is proposed, which also partitioning the physical 

machine into multiple Virtual Machines (VMs). By separating logical resources from the underlying physical 

resources, server virtualization enables flexible assignment of workloads to physical machines. 

VM migration moves the entire operating system along with the running processes. Over the past decade, VM 

migration has proven to be a powerful technique for achieving a number of objectives, including workload 

consolidation, load balancing, reducing energy consumption, and facilitating maintenance activities as well as 

supporting mobile applications. Consequently, it has been widely adopted and has become essential in the cloud 

computing environment.VM migration also has inherent challenges related to service disruption, bandwidth 

consumption, management overhead, and increased security risks. This paper proposes the resource  policy for 

efficient VM Placement & Migration that results in server consolidation. 

 

II. RELATED WORK 

2.1 Reducing Energy Costs and Carbon Footprint 

Migrating VMs based on the availability of such energy can maximize the use of green energy, minimize the carbon 

footprint of their infrastructure and eventually help to cut down energy costs. Therefore, VM migration provides 

management flexibility for cloud providers to improve the utilization of green energy and environmental friendliness 

of their data centers. 

 

2.2 Reducing Hosting Costs 

Service providers can resort to VM migration techniques to move services between data centers in order to take 

advantage of the different prices among available offerings and their fluctuation over time. Such a strategy can 

achieve significant cost savings in terms of hosting service fees. 

 

2.3 Facilitating Maintenance 

VM Migration is also important in the context of maintenance as it provides more flexibility to data center operators 

such as the ability to migrate services before performing routine maintenance operations, including data center 

cleaning, device replacement, power and data cables physical inspection, and equipment reconfiguration. 
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III. REVIEW OF LITERATURE: 

The Migration is predicted with the help of cloud computing and highlight the migration performance depending 

upon the workload which is developed in [1].For making the data centre more efficient and reliable VM should be 

adopted and it should migrate proficiently when allocating the resource to it. In[2] developed the VM with the 

efficient energy utilization formula with the pivotal factors. To improving the Scalability of Data centre with virtual 

migrations which is developed on [3]. In [4][5] Which explains the energy efficient on data centre with Cloud 

computing. Algorithms and VM scheduling which is implemented on [6][7].the VM selection process on cloud 

computing which is proposed. The allocation of resource problems like load balancing on server scheduling and 

configuration of VM on data centres are solved in a [8][9][10]. 

 

IV. REVIEW OF VM SELECTION PROCESS FOR MIGRATION 

In general, a host’s CPU utilization and memory size affect its energy efficiency. Some VMs on heavily loaded host 

must be selected and then migrated to another host with light load. Various VM selection policies exist to decide 

which VM should be selected for optimal migration. The popular VM Selection policies, namely, MMS, LCU, 

MPCM [1] ; MIMT, MAMT, HPGT, LPGT, and RCT [2] are reviewed in this section. 

 

4.1 MMS (Minimum Memory Size) Policy 

The migration time of a VM will change, depending on its different memory size. A VM with less memory size 

means less migration time under the same spare network bandwidth. For example, a VM with 16 GB memory may 

take 16 times’ longer migration time than a VM with 1 GB memory. Clearly, selecting the VM with 16 GB memory 

ortheVM with 1 GB memory greatly affects energy efficiency of data centers. Therefore, if a host is being heavily 

loaded, MMS policy selects a VM with the minimum memory size to migrate compared with the otherVMs 

allocated to the host. MMS policy chooses a VM 𝑢 that satisfies the following condition 

Where VMi means the set of VMs allocated to host 𝑖 and 

RAM(𝑢) is the memory size currently utilized by the VM 𝑢. 

LCU (Lowest CPU Utilization) Policy 

As for energy efficiency in data center, the CPU utilization of a host is an important factor. Therefore, if a host is 

being heavily loaded, LCU policy chooses a VM with the lowest CPU utilization to migrate compared with the other 

VMs allocated to the host.  

LCU policy chooses a VM 𝑢 that satisfies the following condition: 

 Equ (1)          

Where,VMi means the set of VMs allocated to host 𝑖 and Utilization(𝑢) is the CPU Utilization of the VM 𝑢 

allocated to host i. 

 

4.2 MPCM (Minimum Product of Both CPU Utilization and Memory Size) Policy 

As host’s CPU utilization and memory size are two important factors for energy efficiency in data center, if a host is 

being heavily loaded, MPCM policy selects a VM with the minimum product of both CPU utilization and memory 

size to migrate compared with the other VMs allocated to the host.  

MPCM policy chooses a VM 𝑢 that satisfies the following condition: 

 Equ (2) 

Where VMi means the set of VMs allocated to host ianduCPU and umemory, respectively, represent CPU utilization 

and memory size currently utilized by the VM u.  

In order to improve the energy efficiency of large-scale data centers, a virtual machine (VM) deployment algorithm 

called three-threshold energy saving algorithm (TESA), which is based on the linear relation between the energy 

consumption and (processor) resource utilization, is used. In TESA, according to load, hosts in data centers are 

divided into four classes, that is, host with light load,  proper load,  middle load and  heavy load.  

TESA sets three thresholds of a, b, c (0=a<b<c=1). When a host’s CPU utilization in data center is less than or equal 

to a, the host is considered as lightly loaded;  In data center is between a and b, the host is considered as properly 

loaded; In data center is between b and c, the host is considered as tolerably loaded; In data center is greater than c, 

the host is considered as heavily loaded. 
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By defining TESA, VMs on lightly loaded host or VMs on heavily loaded host are migrated to another host which is 

properly loaded; VMs on properly loaded host or VMs on tolerably loaded host are kept constant. Then, based on 

the TESA, five kinds of VM selection policies, namely, minimization of migrations policy based on TESA (MIMT), 

maximization of migrations policy based on TESA (MAMT), highest potential growth policy based on TESA 

(HPGT), lowest potential growth policy based on TESA (LPGT) and random choice policy based on TESA (RCT) 

exist.   

 

4.3 Minimization of migrations policy based on TESA (MIMT) 

MIMT chooses the minimum number of VMs which must be migrated from the host in order to lower the CPU 

utilization below c threshold for a host with heavy load (CPU utilization is greater than c threshold). The best VM 

should satisfy the following two conditions. Firstly, the VM should have the utilization greater than the different 

between the host’s overall utilization and c threshold. Secondly, if the VM is migrated from a host, the difference 

between c threshold and the new utilization is the minimum across the values provided by all the VMs. If there is no 

such VM, MIMT chooses the VM with the highest utilization. 

 

4.4 Maximization of migrations policy based on TESA(MAMT) 

MAMT chooses the maximum number of VMs which must be migrated from the host in order to lower the CPU 

utilization below c threshold for a host with heavy load (CPU utilization is greater than c). 

Highest potential growth policy based on TESA (HPGT) 

HPGT migrates VMs that have the lowest usage of the CPU relative to the total CPU capacity of VM for a host with 

heavy load (CPU utilization is greater than c). 

Lowest potential growth policy based on TESA (LPGT) 

LPGT migrates VMs that have the highest usage of the CPU relative to the total CPU capacity of VM for a host with 

heavy load (CPU utilization is greater than c). 

 

V. PROPOSED VM SELECTION ALGORITHMS 

VM Selection plays an important role in the efficiency of VM migration process. A suitable selection of VM 

improves the efficiency of VM migration to a large extent. A VM with less memory size and low CPU utilization 

results in a fast migration with low down time. This leads to the fact that VM Selection has to be done with great 

care to make the entire VM migration phase effective. Two VM Selection algorithms are proposed in this work to 

improve the energy efficiency of migration implementing various VM Selection policies, namely MTCM Policy and 

MPCM policy. This section gives a brief outline of these proposed VM Selection algorithms. 

 

5.1 Minimum Time Cost Migration Policy (MTCM Policy) 

All VMs to be migrated are sorted in ascending order in a queue according to their migration time spent from the 

source to destination physical machines (PMs). Then MTCM selects the VM which is at the front of the queue. The 

migration time is calculated using 

𝑉𝑚𝑣𝑚
𝑚𝑖𝑔𝑇

=(contV

m + RAMvm) / 

 

The time complexity of the algorithm is O(n2 log n), where n is the number of the selected VMs to be migrated. 

This is due to the fact that the ‘for’ loop in step one iterates n times and thus takes O(n) algorithmic time to calculate 

the migration time of the VMs, and the sort process in step 3 is performed in O(n log n) if an efficient sorting 

algorithm like heap sort is utilized. This renders the total time complexity to be the product of n and n log n, hence 

Algorithm 3: MTCM policy (Minimum Time Cost Migration Policy) 

1. For a=1 to ndo 

2. Calculate  𝑽𝒎
𝒎𝒊𝒈𝑻
𝒏=𝒂   /*migT means migration Time*/ 

3. Sort (Vm) so that  𝑉𝑚
𝑚𝑖𝑔𝑇
𝑛=𝑎 <  𝑉𝑚

𝑚𝑖𝑔𝑇
𝑛=𝑎+1  

4. selVm = Vm [1] 

5. returnselVm 
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the overall complexity of the algorithm is O(n2 log n). Initially the list of VMs to migrate is obtained as described in 

the RS Policy algorithm. For each VM in this list, the bandwidth, CPU and RAM size (bandW, contVm and 

RAMVm respectively) are obtained and the migration time of the VM is calculated using the equation 

𝑉𝑚𝑣𝑚
𝑚𝑖𝑔𝑇

=(contVm + RAMVm) / bandW 

After the migration time is calculated for all the VMs in the list of VMs to be migrated, the list is sorted in ascending 

order of migration time and the VM at the head of the list is returned as the final selected VM for migration as 

discussed in figure 1 

 

 
Fig 1 :  minimum time cost migration policy 

 

VI. EXPERIMENTAL RESULT AND ANALYSIS 

To simulate the policies proposed in the previous section CloudSim tool is used. The CloudSim tool and its usage, 

the procedure for including the new proposed VM selection policies in the CloudSim tool. Modeling and Simulation 

of Cloud Computing Infrastructure and services by using CloudSim framework. With ever increasing demand for 

cloud testbeds CLOUD Labs provides this excellent simulation tool to start and play around with especially for 

students, researchers and projects and research. 

   

6.1Results of proposed VM Selection Algorithms 

MTCM Policy Result 

Experiment name: random_lrr_mtcm_1.2 

Number of hosts: 50 

Number of VMs: 50 

Total simulation time: 86400.00 sec 

Energy consumption: 34.47 kWh 

Number of VM migrations: 2207 

SLA: 0.02101% 

SLA perf degradation due to migration: 0.14% 
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SLA time per active host: 14.98% 

Overall SLA violation: 3.13% 

Average SLA violation: 12.92% 

Number of host shutdowns: 687 

Mean time before a host shutdown: 1488.47 sec 

StDev time before a host shutdown: 2499.05 sec 

Mean time before a VM migration: 20.04 sec 

StDev time before a VM migration: 7.91 sec 

Execution time - VM selection mean: 0.00020 sec 

Execution time - VM selection stDev: 0.00041 sec 

Execution time - host selection mean: 0.00128 sec 

Execution time - host selection stDev: 0.00842 sec 

Execution time - VM reallocation mean: 0.00131 sec 

Execution time - VM reallocation stDev: 0.00164 sec 

Execution time - total mean: 0.00737 sec 

Execution time - total stDev: 0.01150 sec 

 

MPCM Policy Result 

Experiment name: random_lrr_mpcm_1.2 

Number of hosts: 50 

Number of VMs: 50 

Total simulation time: 86400.00 sec 

Energy consumption: 34.36 kWh 

Number of VM migrations: 2350 

SLA: 0.02130% 

SLA perf degradation due to migration: 0.14% 

SLA time per active host: 15.70% 

Overall SLA violation: 3.29% 

Average SLA violation: 12.57% 

Number of host shutdowns: 709 

Mean time before a host shutdown: 1417.36 sec 

StDev time before a host shutdown: 2562.43 sec 

Mean time before a VM migration: 20.39 sec 

StDev time before a VM migration: 8.01 sec 

Execution time - VM selection mean: 0.00020 sec 

Execution time - VM selection stDev: 0.00057 sec 

Execution time - host selection mean: 0.00102 sec 

Execution time - host selection stDev: 0.00824 sec 

Execution time - VM reallocation mean: 0.00122 sec 

Execution time - VM reallocation stDev: 0.00383 sec 

Execution time - total mean: 0.00510 sec 

Execution time - total stDev: 0.01082 sec 

 

VII. RESULT: 

Particulars MTCM MPCM 

Experiment 

Name 

random_lrr_mtcm_1.2 random_lrr_mpcm_1.2 

Number of 

hosts 

50 50 

Number of 

VMs 

50 50 

Total simulation 

time 

86400.00 sec 86400.00 sec 

Energy 

consumption 

34.47 kWh 34.36 kWh 

Number of VM 2207 2350 
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migrations 

SLA  0.02101% 0.02130% 

SLA perf 

degradation due 

to migration 

0.14% 

 

0.14% 

 

Overall SLA 

violation  

3.13% 

 

3.29% 

 

Average SLA 

violation  

12.92% 

 

12.57% 

 

Number of host 

shutdowns  

687 709 

Mean time 

before a host 

shutdown 

1488.47 sec 1417.36 sec 

Mean time 

before a VM 

migration  

20.04 sec 

 

20.39 sec 

Execution time 

- VM selection 

mean 

0.00020 sec 

 

0.00020 sec 

Execution time 

- host selection 

mean  

0.00128 sec 0.00102 sec 

Execution time 

- VM 

reallocation 

mean  

0.00131 sec 0.00122 sec 

Execution time 

- total mean 

0.00737 sec 0.00510 sec 

 

 

 

VIII. CONCLUSION 

The results help us to arrive at the conclusion that when energy consumption is considered in two policies (MTCM 

and MPCM). All these results help to arrive at the conclusion that not one single VM Selection policy can be 

considered as the best but depending on the parameter being monitored each policy may be the best to consider. But 

on the whole MPCM policy exhibits better qualities when compared to MTCM policies.  
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