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Abstract: Mobile Cloud Computing allows mobile applications to use enormous cloud resources in the 

cloud. Inorder to utilize the resources in a seamless manner, it is important to migrate computation 

between the cloud and the mobile nodes. Firstly, inorder to migrate the execution of the task to the cloud 
from the mobile device, the application has to be migrated. To migrate the application from the mobile 

device to the cloud, application level migration is implemented. This migration needs a gateway to 

integrate the mobile device with the cloud server. An eXcloud system middleware has been proposed 
which acts as the interface between the mobile node and the cloud node. After the migration of the 

application to the cloud, the next level processing called the task execution has to be carried out in the 

cloud. Task level execution uses the approach called the task migration. The main aim of this task 

migration is to reduce the latency that is the response time to the user. 
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I.INTRODUCTION 

In recent years mobile applications and mobile 
devices are developing rapidly.With the growth 

of mobile applications and cloud computing 

concepts, cloud computing has becoming a 
potential technology for mobile 

services.Integration of cloud computing into 

mobile environment overcomes the problems 
related to performance,environment,storage and 

security. 

Mobile Cloud Computing is the use of cloud 

computing in coordination with the mobile 
devices.This makes use of cloud computing for 

processing and storing the data on mobile 

devices. The mobile devices are very limited in 
resource,Battery life,Bandwidth,Memory and so 

on.It is not always possible to save all data 

because of lot of reasons.Few of them are low 

memory,accidental damage, device lost 
etc.Inorder to solve such problems with respect 

to the mobile devices,there arose the concept of 

integration of mobile devices with the cloud 
nodes. The mobile agents should be able to 

access the cloud resources easily,for which an 

efficient migration is required between the cloud 

and the mobile device.Migration is done to 

impose minimum overhead. 
Virtual Machine Technology has been used to 

implement fast transparent task as well as 

process migration.Fast transparent migration can 
improve global system utilization by load 

balancing which in turn can improve 

serviceability and availability by moving 
applications between the cloud servers as 

requested by the local dispatcher.This paper 

makes use of several migration techniques 

inorder to gain faster response to the user. 
Virtual Machine Migration is the foundation of 

all such migration techniques.VM migration 

takes a running virtual machine and moves it 
from one physical machine to another.It is 

important to achieve application level migration 

at the very first level.Once after the application 

for execution is transferred to the cloud,the task 
has to be scheduled to different servers.  

The task here will be migrated by using the 

concept of weblets. A single task or the 

application will be splitted into several weblets 

where each weblet will be assigned to the 

underutilized server by the local dispatcher.The 

local dispatcher will be responsible for 
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monitoring the state of each server to be aware if 

the servers are either overutilized or 

underutilized. Task level or the process level 

migration happens incase of server 

overutilization.Migration can happen several 

times during the life time of the task.Several 

techniques of migration will be described in the 

upcoming proposed approach. Once after the 

task execution gets completed,the results will be 

downloaded at the user’s end. 

II.RELATED WORK 

In Mobile Cloud Computing,several methods 

have been implemented  to compute the 

applications at the back end using cloud 

resources. Virtual Machines play the major role 

here inorder to reduce the latency and hence 

several migration mechanisms have been 

proposed. Several migration mechanisms that 

are implemented are discussed in the following 

proceedings.Mobile Cloud Computing is the 

form of cloud computing in combination with 

mobile devices.Mobile devices are increasingly 

becoming an essential part of human life as the 

most effective and convenient communication 

tools which is not restricted by time and 

place.However mobile devices are facing many 

challenges in their resources such as battery 

life,storage,bandwidth etc. 

Mobile devices allow users to access to cloud 

services anywhere and anytime which is termed 

as the ubiquitous approach.Mobile cloud 

services can give information about a user’s 

location,context and requested services to 

improves user experience as dicussed by 

Shravanthi et al[1].Each mobile has 

storage,computing,sensing and power resources 

which are advantageous.MCC can help to 

overcome some problem of cloud computing 

such as solving the problem of latencies by 

using the cloudlet.Qureshi et al[2] discusses 

about tackling the unnecessary battery 

usage,additionally discusses about the mobile 

cloud computing technology and proposes the 

implementation methods for Mobile Cloud 

Computing solutions such as the General 

Purpose Mobile Cloud Computing and 

Application Specific Mobile Cloud Computing. 

Several migration mechanisms have been 

proposed in mobile cloud computing to migrate 

tasks between cloud and mobile devices. The 

main feature is the portability issue as the use of 

mobile is concern. Different methods are 

developed each of which resulting in some 

portable issues.A light weight application 

migration technique is used.Depending upon the 

application to be migrated,the migration takes 

place as from mobile device to cloud 

node.Finally the migration from cloud node to 

mobile devices stores the result back to mobile 

device at specific location.Mobile cloud 

applications move the computing power and 

data storage away from the mobile devices and 

into powerful and centralized computing 

platforms located in the cloud as discussed by 

Minal Zaa et al[3]. The mobile device acts as 

remote control for providing inputs and getting 

back the results. The inputs will be provided 

through the application installed on the mobile 

phone. The mobile device acts as an input 

provider and then it will be connected with the 

cloud. In few cases,two different cloud servers 

are used.If resources are available  in the cloud 

server,the application will get executed in the 

present server,if the current cloud server lacks in 

resource,the application execution will get 

migrated to a different server with enough 

resources.On execution of the task,the results are 

migrated back to the mobile. These obtained 

results will be in the form of notifications on the 

mobile device. The performance of the task in 

the cloud server will be very fast and results are 

obtained within millisecond resulting into the 

reduction of the delay.The obtained notification 

will give information about the execution of the 

task.Several computation intensive tasks are 



        International Journal of advanced studies in Computer Science and Engineering 
IJASCSE, Volume 4, Issue 1, 2015 

www.ijascse.org Page 12 
 

Jan. 31 

taken for execution.After execution it specifies 

the time required for execution along with the 

cloud server on which the task will be executed 

as discussed by Ricky et al[4]. 

All the above steps uses the migration 

techniques,hence the migration will be initiated 

at the application  level without significant 

overhead.Without the use of migration,the 

program cannot be executed in the mobile 

device. 

Process Migration is implemented followed by 

the application level migration,it means moving 

a process in the middle of execution from one 

VM to another,usually processes are migrated 

with the aim of balancing the work load across 

the cluster so that the capacity of the 

underutilized nodes will also be exploited. 

Process migration that has been implemented 

will solves several issues such as 

transparency,scheduling and certain allocation 

policies as said by Sunil et al[5]. Process 

migration happens at  the duration when the 

VMs are overloaded. Though,several migrations 

have been implemented in the current 

system,there are certain disadvantages that will 

be overcome in the proposed one. Issues such as 

connectivity,resources,scarcity,efficiency,latenc

y,computation power will be fixed in the recent 

work that is followed. 

III.PROPOSED APPROACH      

A cloud computing architecture that consists of a 

backend cloud and is designed and a migration 

mechanism is implemented. Centralized task 

migration policy brings the computing power of 

the cloud closer to the mobile user. Challenge is 

to minimize the task execution and data transfer 

time to the user. Cloud resources are used to 

execute mobile applications. It facilitates large 

storage capacity and added it increases 

computational power.Proper provisioning of 

resources will also be done.The system modules 

of the proposed approach are explained in the 

following proceedance. 

1.SYSTEM MODULES: 

The following are the modules of the proposed 

approach: 

A. Offloading task to cloud 

B. Assignment of task to a server 

C. Initiating Virtual Machine and 

Migrating 

D. Display at the user end  

A.OFFLOADING TASK TO  CLOUD: 

Once a new task is generated by the user,the 

input data required for the initialization of the 

VMs are uploaded to the cloud through wireless 

link between the user and the corresponding 

wireless access[9]. Task will be uploaded to the 

cloud by using wireless link. Task once 

uploaded uses the concept of weblet[6]. Hence 

the migration happens using the concept of 

weblet. 

Use of eXCloud for Offloading: 

eXCloud is a multilevel mobile cloud 

infrastructure which provides transparent 

runtime support for scaling the mobile 

application. It allows different levels and 

different granularity of mobility in devices as 

well as in the cloud. The eXCloud combines 

both cloud node as well as the mobile node.The 

objects present in the cloud node will be 

different from the objects present in the mobile 

node. The high level views are similar in both 

nodes but the implementation is different.The 

communication components are present in the 

cloud node  so it makes use of the VMs where as 

the resource manager will be present in the 

mobile node not in the cloud node[8]. 
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B.ASSIGNMENT OF TASK TO A SERVER: 

Task once splitted into weblets, a local 

dispatcher will be responsible of assigning the 

weblets to specific server. Once the required 

data in the form of weblets is assigned to a 

datacenter.a local dispatcher will be responsible 

for the assignment of task to a specific server by 

means of a load balancer. 

Migration using concept of weblets: 

It uses an elastic application model that supports 

partitioning a single application into multiple 

components called weblets[7].Weblets are 

nothing but a type of internet web design and is 

usually handled by a single individual and 

organization and located at a single site. The 

launching of a weblet depends upon some 

factors which includes battery level,CPU load. 

In this,the elastic application is partitioned or 

splitted into smaller components so that the 

execution occurs partially on the cloud and 

partially on the device.The partitioning is done 

inorder to reduce the dependency and the 

communication overhead. In execution 

configuration,the applications are partitioned 

and then assigned to execution units for the 

processing on the device or on the cloud[7]. The 

block diagram for the weblet accessing the cloud 

resources is as shown in Fig1. 

                 

            

Fig 1. WEBLETS ACCESSING RESOURCES                                                                                                                                                                                                                                                                                                                                 

Hence this is how the task will be assigned to 

the underutilized server by means of the local 

dispatcher whose complete responsibility is to 

analyze the load on each server. 

C. INITIATING VIRTUAL MACHINE AND 

MIGRATING 

The actual processing begins at the initiation of 

the Virtual Machine. A new Virtual machine 

will be initiated as a task is being assigned at the 

specific server. The task will not be executed at 

a single virtual machine, inorder to improve the 

efficiency and performance of the execution of 

the task,the VM migration will be performed. 

Migration completely depends upon the 

allocation of resources as the local dispatcher 

schedules the jobs. The scheduling of jobs and 

the allocation of resources[14]. 

MIGRATION: 

The most crucial part of the proposed modules is 

the concept of migration. It is where the 

efficiency,performance of the application is 

improved at the user’s end by reducing the 

latency of the outcome.Migration switches 

allocated process to some other VM to release 

load and to perform effective execution of task. 

Migration mechanisms are required to guarantee 

steady performance of mobile tasks in the cloud.  

Infact the task migration happens between the 

Virtual Machines[12]. 

VM Migration: 

Virtual machine migration will be taken by a 

running virtual machine and moves it from one 

physical machine to another. It is nothing but the 

task will be migrated from one VM to the other 

VM with enough resources to carry out the 

execution. This migration might be transparent 

to the guest operating system and to the 

applications running on the operating system 

and added to the remote clients using that virtual 
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machine. It should look to all its clients like the 

virtual machine had not changed its location 

instead the task is the one which dynamically 

changes its location between the virtual 

machines.This kind of migration uses an integral 

part of migration mechanism called the VMotion  

that automates load balancing across large 

number of servers[13]. 

Task Migration: 

Cloud is a dynamically changing environment 

and its performance depends on numerous 

uncontrollable and unpredictable parameters. 

With this in mind,we advocate that novel online 

migration mechanisms are required to guarantee 

steady performance of mobile tasks in the cloud. 

The task migration policy is precisely explained 

by means of a flow chart as shown in Fig2. 

 

 

Fig2: FLOW CHART FOR THE PROCESS OF 

SELECTING THE OPTIMAL DESTINATION 

SERVER FOR MIGRATING A TASK 

Approach used: 

The approach used here is the distributed 

approach. In this approach,the decisions will be 

made either by each server or independently  by 

the individual task itself.Inorder to adhere to a 

realistic scenario,we assume that the information 

about cloud dynamics is not available priorly but 

rather it will be presented online just before a 

migration decision is taken. Hereby,we take a 

discrete time approach where from time to time 

the optimal VM migration is selected. For the 

given task,the destination server is selected 

according to the mechanism described in Fig 2. 

Server Initiated migration,thereby reduces the 

complexity of making migration decisions. It 

enables each server to individually select which 

of its active tasks should migrate and where. 

Server when overloaded,the migration will be 

initiated. 

Task Migration has emerged a promising option 

regarding the load throughput and the latency 

since the migration may perform within the 

lifetime of a task. However each VM migration  

includes a delay that also has to be taken into the 

account.Inorder to perform the migration[11],the 

execution at the current server has to be 

stopped.The accompanying weblet has to be 

moved to the new server and hence at d 

destination server, a new VM has to be 

initialized. 

TASK LIFETIME: 

In the context of Mobile Cloud Computing,new 

task arises continually in the cloud,as they are 

generated by the mobile users at various 

locations.Once a task is issued by a user for 

execution in the cloud,a new VM will be 

initialized which is assigned to a physical server. 

This process is termed as task placement. Task 

placement enables the cloud provider to control 

the load at each server upto some extent given 

that the cloud is highly volatile environment,task 

placement cannot ensure Qos factors[9]. We use 

the term task life time to refer to the total time 

that a task spends in the cloud including all the 

stages depicted in Fig3 and as related to 

performance[10].Firstly,the task will be 
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uploaded to the Cloud,Once after uploading the 

task,a new VM will be initialized followed by 

the execution of the task.Migration will occur 

several times during execution of the 

task.Finally,once after the migration completes 

the pursuance of the execution,the mobile user 

will retrieve the final result. 

 

 

Fig:3 FLOW CHART FOR LIFETIME OF A 

TASK 

Hence this is the lifetime of the task uploaded to 

the cloud server. It comprises of stages such as 

the offload, assignment, execution, migration 

which uses several migration mechanisms and 

finally the download at the user end by means of 

any wireless link. Infact the lifetime of the task 

gets over once after the migration.Thus the task 

lifetime terminates once before the user 

downloads the application at his end.In the 

overall lifecycle the reduction of the task 

execution time completely depends upon the 

migration mechanisms that have been 

implemented.Finally once after the execution of 

the entire task,the application can be 

downloaded at the user end. 

D.DISPLAY AT THE USER END: 

At this stage,the mobile user downloads the final 

results. When one processing is completed,the 

final data are immediately downloaded by the 

user through its current access wireless 

technologies such as the Wifi,Broadband etc as 

shown in Fig 4. 

 

Fig4: BLOCK DIAGRAM OF INTEGRATION 

OF MOBILE AND THE CLOUD 

IV.EXPERIMENTAL TESTBEDS: 

In this section, the experimental work is 

elaborated by means of  the testbeds that have 

been implemented.Investigations are made about 

the combinations of data and computation that 

are suitable for the tasks to be offloaded and 

executed. A variety of methods exists to carry 

out the investigation. Few of the methods are 

[i]analytical modeling, [ii]network simulation, 

[iii]network emulation and [iv]real world 



        International Journal of advanced studies in Computer Science and Engineering 
IJASCSE, Volume 4, Issue 1, 2015 

www.ijascse.org Page 16 
 

Jan. 31 

experiments.Here in this exeperimental work, an 

emulation testbed is implemented. 

Communication technology used between the 

mobile device and the cloud can be Bluetooth, 

Wifi and 3G. This is  done  in order to 

offloading the tasks  in the context of Mobile 

Device Cloud.Emulation testbed is implemented 

to test the task offloading process.This testbed 

allows us to measure the energy consumed and 

time taken to complete the tasks being offloaded 

from one mobile device to the cloud. It consists 

of a client called the mobile device, servers that 

are the cloud nodes and the traffic shaper. The 

main goal of the traffic shaper is to emulate the 

network conditions that are provided by  

different communication technologies. All the 

packets going from the client application to the 

server application goes through the traffic 

shaper. Once the packets goes through the traffic 

shaper, certain level of bandwidth constraints are 

introduced to the connection which exists 

between the client and the server to emulate the 

network conditions provided by the type of 

technology being emulated. The results of the 

emulated experiments are outlined in the case of 

computations. The results provide the insights 

into the potential gain in terms of time and 

energy that can be achieved by offloading tasks 

from mobile devices to the cloud nodes. 

V.CONCLUSION: 

In this article, the importance of integrating the 

mobile device with the cloud server has been 

elaborated. The importance of VM migration 

which uses various migration strategies has been 

discussed.This paper provides the results which 

shows that less time is required for execution on 

the cloud server rather than a standalone system. 

Few of the techniques are already developed[15] 

but it requires more attention to achieve 

scalability, granularity in the available task 

migration techniques to be used with minimum 

overhead. Added the complexity with the 

existing system has been fixed in our proposed 

approach by introducing various migration 

mechanisms. A brief discussion about the task 

lifetime and its executed has been made. The 

crucial stage of performing the migration at 

various levels of execution have also been 

addressed. With the above developed 

techniques,migration between mobile devices 

and cloud can be extended to migration of 

bigger tasks.The implementation of the testbeds 

are also shown along with the experimental 

results. 
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