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Abstract— The cloud computing is able to provide disruptive 

services by allowing an enterprise to lease computing, 

storage, and network services. This shift brought new revenue 

models and challenges to cloud providers. The critical 

challenges among the list are to efficiently migrate multiple 

virtual machines (VMs) with minimum service interruptions 

with the cost estimation. In this work on live-migration 

performance is tested which motivates the need for a better 

multi-VM migration strategy. A Hybrid copy algorithm is 

proposed whose goal is to improve the performance by 

reducing the page faults and approximately estimates the cost 

as well as the power consumption of the tasks. It takes the 

best of both the traditional methods of live migration pre-

copy and post-copy. Optimal bit rate assignment makes a 

viable and useful solution for improving the current live-

migration implementations. The hybrid-copy algorithm is 

implemented on the Xeon platform.  

Key words: Cloud Computing, Pre-Copy, Post-Copy, VM 

Migration 

I. INTRODUCTION 

Cloud computing [1,2] has recently received considerable 

attention in both academic and industrial community as a new 

computing paradigm to provide dynamically scalable and 

virtualized resource as a service over the Internet. By this 

means, users will be able to access the resources, such as 

applications and data, from the cloud anywhere and anytime 

on demand. Currently, several large companies, such as 

Amazon, Google, Yahoo!, Microsoft, IBM, and Sun are 

developing their own cloud platforms for consumers and 

enterprises to access the cloud resources through services. A 

large set of systems are connected in private as well as public 

networks, efficient infrastructure for data and file storage. By 

introducing the core advantage of this technology, the 

computation cost, application hosting, content storage and 

delivery gets reduced significantly. Cloud computing is a 

practical approach to experience direct cost benefits and it has 

the potential to transform a data center from a capital-

intensive set up to a variable priced environment. Recently, 

with the rapid development of virtualization technology [3,4], 

more and more data centers use this technology to build new 

generation data center to support cloud computing [5,6] due 

to the benefits such as server consolidation, live migration, 

and resource isolation [7]. Live migration of virtual machines 

[8, 9] means the virtual machine seems to be responsive all 

the time during the migration process from the clients’ 

perspective. Compared with traditional suspend/resume 

migration, live migration holds many benefits. The 

infrastructure planning simplifies the plug and plays model in 

cloud computing. The advantages of this model are easy to 

use and cost-effectiveness. There exist some questions such 

as security and vendor lock-in the reason that holds the 

benefit of going this model. There the following points that 

reveal the aim of cloud computing are:  

1) Risks of the model 

2) Components in the model 

3) Behavior’s and Usage of the mode 

The Cloud Computing that pointed in 2007 currently 

evaluates as topic due to its efficiency to offer flexible 

dynamic IT infrastructures; Amazon.com played a major role 

in the development of cloud computing by updating their data 

centers with the new cloud architecture which results in 

significant inefficient improvements, providing access to 

their systems by way of "Amazon Web Services". The term 

that defines both platform and type of application is Cloud 

Computing.  

Servers in the cloud computing may be a physical 

machine. Virtualization creates a virtual version of computer 

network resources. It gives Web applications, such as a 

contact manager for sales, storage, tracking of files based on 

version, sharing information over the Internet, and project 

management software. The main aim of the cloud is to reduce 

the costs and provide the required flexibilities to look after 

user's works. The enabling technology for providing services 

in a cloud computing is virtualization. Virtualization software 

defines the devices that could be easily making use of it and 

managed to perform different tasks. Virtualization paradigm, 

which is radically changing the way network operators plan 

to develop and build future network infrastructures, adopting 

a Cloud-oriented approach. In general, a Cloud customer 

should be considered as a tenant running multiple VMs, that 

could be either strictly or loosely correlated, and exchange the 

significant amount of traffic among each other.  

II. LIVE MIGRATION 

A live migration refers to the migration of a virtual machine 

from one physical host to another in a dynamic and 

transparent fashion while the virtual machine is still running. 

There are some factors to be considered for 

analyzing the type of application, cloud environments with 

data storage, programming models and quality prior to 

migrating. Generally, an application is structured upon 

presentation, business, and data layer. This layer based 

abstraction helps determine which part (or all) of the 

application could migrate into the cloud. The business layer 

is responsible for managing business functionalities using 

business process, services, and their supporting 

infrastructure.  

In this process, the VM’s active memory is 

incrementally transferred to the destination host. Once the 

transference is completed, the VM is suspended for a brief 

time, in order to copy the VM’s CPU. The current 

virtualization technology (based on hypervisors) does not use 

local discs to store VM images, instead, it requires a network 
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attached storage (NAS) that can be accessible to all hosts and 

serve as hard drive for the virtual registers to the destination; 

and the VM is finally resumed on the destination host 

machines. By using a NAS, the process of live migration is 

limited to copying the in-memory state and the content of the 

CPU registers between the physical machines. For this task 

modern virtualization systems use a technique called pre-

copy, consisting of the following three phases (see Figure 1): 

. 

Fig. 1: The three phases of the pre-copy live memory 

migration technique that performs memory transfer in page 

wise 

Live migration is classified into two steps – 

1) Destination holding control. 

2) Transferring data to the destination.  

A. Pre-copy 

All memory pages are transferred from source to destination 

in advance over the number of iterations. 

B. Post-copy 

First execution is transferred, and then memory is transferred. 

Virtual CPU and device on the destination node are 

transferred finally.  

C. Stop and copy phase 

It is a simple way in which source virtual machine is stopped 

at the source and a complete Virtual machine is copied or 

moved to the destination and then resumed it at the 

destination.  

1) Preparation- Resources are reserved for the destination 

that performs many operations.  

2) Downtime-It is the time during which VM on the host is 

suspended.  

3) Resume- It is the state of the suspended source.  

4) Total time- The total time is taken to complete all the 

phases.  

During the Virtual Machines Migration Process, few 

issues are yet to be fully addressed. Couple of them is: 

1) Raise in migration downtime: migration downtime is a 

time the user waits to continue on the virtual machine  

2) Addition in migration time: migration time is total time 

required for migration of the virtual machine  and to  start 

it on a target machine  

Issue (a) may result in service interruption whereas issue 

(b) may result in the destruction of overall system behavior.  

To migrate VM between two hosts, virtual machine's 

entire state has to be transferred from the source to the target 

host.VM contains the permanent storage, volatile storage, the 

state of connected devices and the internal state of the virtual 

CPUs .permanent storage do not need to be moved because it 

is provided via network-attached storage (NAS). The state of 

the VCPUs and the virtual devices having a few kilobytes of 

data and can be easily sent to the target host. The main issue 

in live migration is to transfer main memory (i.e. volatile 

storage) because it contains several gigabytes [10]. 

[11]Categorized the techniques which are used to 

minimize the downtime and consider the bandwidth which 

provides the better performance of the virtual machine. The 

migration design implementation and evaluation of three 

phases and techniques are resulted in[12]. There are few 

network aware migration techniques available for VM 

migration in the cloud environment. Pre-copy and post-copy 

migration techniques can be used as a hybrid approach would 

be the best solution if it is used with the concept of memory 

reusing during migration of virtual machines.  

Live migration in iterative pre-copy technique that is 

used in Xen and VMware have mainly six phases [13]. These 

phases are: 

1) Initialization: Initiating the migration by selecting the 

VM to be migrated and selecting the target machine. 

2) Reservation: The source machine sends a request to the 

target machine for resources reservation and the target 

machine answers with an acknowledgment after 

reserving the required resources for the migration. 

3) Iterative pre-copy: The entire RAM is sent in the first 

iteration, and then pages modified during the previous 

iteration are transferred to the destination. 

4) Commitment: the destination host checks if it has 

received successfully a consistent copy of the migrated 

VM. Then the target machine sends a message telling the 

source that it has successfully synchronized the migrated 

VM states. 

5) Activation: After target host informs source host that it 

has synchronized their states, source VM can be 

discarded. The migrated VM running on the target host 

is the primary host now and takes over the services 

offered by source VM.  

6) In live migration time formulation, there are some 

parameters can be calculated given the environment 

specifications like propagation time, frame transmission 

time, transmission rate, volume of data to migrate and 

dirty pages rate. However, there are other parameters that 

hardly can be calculated due to complexity such as 

processing time. Synchronization time, commitment 

time and activation time which might depend on system 

caching and CPU handling for transactions. So it is worth 

to use regression techniques as well as the formulation to 

simplify the relation of the migration time with the main 

parameters that control it. As mentioned in stop-and-

copy phase, the stopping condition for VMware vMotion 

is different with XenMotion, so firstly we try to validate 

if migration time formulation proposed in [14] for Xen 

environment is valid for VMware. 

III. CHALLENGES IN LIVE VIRTUAL MACHINE MIGRATION 

There is a challenge to reduce the overhead of Post copy 

migration technique occurs due to the generation of page 

faults at different time intervals during execution of VM at 

the destination host. Each time, VM is suspended at 

destination host and waiting for re-transmission of required 

memory pages from the source host to continue.  

There is a need to minimize the amount of data 

transfer (memory pages and CPU state) over the network, 
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between clusters of hosts to save the money and time that is 

spent on the network.  

The repetition in page fault detection is the main 

drawback of post copy approach, it should be optimized to 

reduce the number of cycles of memory re-transmission from 

source host it will increase the reliability of post copy 

migration technique.  

IV. HYBRID-COPY ALGORITHM 

The hybrid-copy algorithm takes the advantage of both pre-

copy algorithms with the post-copy algorithm. Currently, the 

hybrid-copy algorithm only copies all memory pages once in 

advance. In a write-intensive workload, copy memory pages 

once may be enough. Iterative rounds reduce the page faults 

in a read-intensive workload. In this project, propose a new 

parameter to decide the appropriate time to stop the iterative 

copy phase based on a real-time situation.  

This method uses a Markov model to forecast the 

memory access pattern. The invalid transfers are reduced by 

adjusting the order of memory page transfer. There are two 

phases of the hybrid-copy algorithm: the pre-copy phase and 

the post-copy phase. All memory pages are transferred from 

the source to the destination in advance in pre-copy in the host 

to the target host while the machines are still running on the 

source. Then, following the post-copy approach, the VM is 

paused on the source host, a minimal set of necessary 

execution states is transferred to the target, and the VM is 

resumed there. The hybrid mechanism reduces the number of 

page faults with pre-copy. 

Therefore, the page faults occurring in the post-copy 

phase can be effectively reduced. The memory pages are 

copied once in write-intensive workload. However, more 

copy behavior can significantly reduce the page faults in a 

read-intensive workload. The performance gets reduced if the 

page faults are more, sometimes page faults can even cause 

the services in migrated VM to be totally unavailable. In this 

project, a novel hybrid-copy algorithm is proposed. The 

target is to improve the performance by reducing the number 

of page faults, keeping the migration time at the same level.  

In this proposed system, memory access pattern is 

analyzed initially and adopt a Markov model to predict the 

memory page accessed order. And propose a new parameter 

to decide the opportune moment when the pre-copy algorithm 

stopped and the post-copy algorithm kicked. The Xen 

platform finds it’s application in many fields where the 

hybrid-copy algorithm works with it very well. Switched 

Decision Factor (SDF) is proposed to decide the moment to 

switch from the pre-copy phase to the post-copy phase in the 

hybrid-copy algorithm. It plays an important role in reducing 

the number of page faults as well as minimizes the downtime 

caused by page faults in the migration process. 

In this module, the resources are allocated for the 

user given jobs. The computational resources are controlled 

by a provider, and according to consumers’ needs resources 

are allocated in an elastic way. Job scheduling of cloud 

computing defines the allocation of resources that perform 

their tasks based on priorities. At present, there is not a 

uniform standard for job scheduling in the cloud. Most 

algorithms focus on job dispatcher, which is almost 

responsible for all the task allocations, responses, and 

retransmissions. In this work best-fit search (BFS) algorithm 

is used for scheduling. 

The application's character must be known prior to 

migration. Various factors must first be analyzed, such as 

application type, in-house deployment and application 

maturity, a determination of the operation of the application 

in mixed in-house and cloud environments (Cloud-native or 

Cloud-enabled), along with looking at data storage, 

programming models, and quality assurance. If the tasks meet 

the condition then it is to be migrated in order to make use of 

the virtual machines power, resources and cost properly and 

also it is time-consuming. It optimizes the unused space as 

well as the under workload of virtual machines.  

The migration performs pre-copy transfer at the 

beginning, all the memory pages are copied from the source 

host to the target host while the machines are still running on 

the source. Then, following the post-copy approach, the VM 

is paused on the source host, a minimal set of necessary 

execution states is transferred to the target, and the VM is 

resumed there. The hybrid mechanism reduces the number of 

page faults with pre-copy. 

The algorithm is explained in the following diagram.  

 
Fig. 2: Data Flow diagram 

V. COMPARISION OF VM MIGRATION TECHNIQUES AND 

FUTURE WORK 

VM 

Migration 
Method Advantages Disadvantages 

Non-Live 

Migration 

Stop  VM  

at 

Source then 

transfer 

memory 

and resume 

at the 

destination.  

Simple 

Concept and 

easy to 

implement. 

 

Downtime  is  

more.  

Pre-copy 

First, 

transfer the 

memory 

and then 

Down 

time<1sec. 

the system 

does not 

Overhead of 

duplicate page 

transmission. 
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transfer the 

execution.  

crash due to 

the running 

VM is in 

source host.  

Post-copy 

First 

transfer the 

memory 

then 

execution. 

Memory 

transferred 

in a single 

pass and has 

less network 

overhead. 

The more 

downtime 

when 

compared to 

pre-copy.  

Table 1: Comparative analysis of various virtual machine 

migration techniques 

VI. PROPOSED SYSTEM 

A novel approach is proposed for VM placement which 

effectively solves the problems of minimizing the response 

time. In the future, we plan to design a new algorithm to 

calculate the SDF value automatically so that the SDF value 

will be adjusted automatically based on the real-time state of 

the VM. 

VII. PERFORMANCE EVALUATION 

Figure 3, 4, and 5 illustrate the experimental results compared 

with the existing algorithms. 

Fig. 3: Energy Consumption 

Fig 3 shows the consumption of energy is 

appropriately less with other algorithms. 

 
Fig. 4: Cost Evaluation 

In Fig 4 the transfer rate problem poses a high risk 

to the continuous service operation, as an extended migration 

downtime can lead to interruption of services and possibly 

disconnection of clients, lost database connections, or other 

issues by reducing the cost. 

 

 
Fig. 5: Used VM’s 

The big issue appears when the machine is applied 

to large size workload application systems such as SAP ERP. 

These applications consume a huge amount of memory and 

that cannot be transferred seamlessly because they generate 

service interruption. So the limitations with larger 

applications are dis-connectivity of service, interruption of 

service, difficulty to maintain consistency unpredictability & 

rigidity in VM loads. In Fig 5 the tasks are migrated and 

allocated to the VM's in such a way that machines are running 

within threshold tasks.  

VIII. CONCLUSION AND FUTURE WORK 

Total migration time and total downtime both are key 

parameters of the live migration process. The proposed 

approach of modification of already existing optimized pre-

copy approach will work better for high dirty page rate and 

low dirty page rate environment and we will further decrease 

total migration time by Switched Decision Factor (SDF) for 

efficient migration. In future, the proposed work will be 

implemented in cloud sim for a different scenario.  
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