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Abstract -The limited capability and energy constraint of smart phones leads to the usage of cloud computing.   Features provided 

by the cloud aims to augment Smartphone capabilities by providing vast pool of computation power and unlimited storage space. 

However they are still constrained by limited computing, memory utilization and battery capacity. These limitations can be 

minimized in smart phones with the help of computation of f loading: sending heavy computation to resourceful servers and 

receiving the outcome from these servers. Offloading is the latest trend in mobile computing.  In this survey paper we present how 

offloading can helps to increase the performance of smart phones by providing an overview of techniques, systems, and research 

areas for offloading computation. We will also describe scope for future research.  
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I. INTRODUCTION 

Cloud provides great services which host everything; it may 

be data, applications or any other running programs. Cloud 

computing has emerged as a great technology in terms of 

scalability and portability. [1] 

 Though, we saw a significant development in processing 

capacity and memory in a cloud for Smartphone, it is still 

limited by its battery life. There is always a trade-off 

between the computation capacity and battery life. 

Portability, storage space and battery life are the main 

characteristics of a Smartphone.  

 Thousands of new applications are being developed every 

day which are one of the main energy consuming 

components in smart phones [2]. These applications not only 

maximized the software capability but also minimized the 

hardware limitation in a Smartphone. The cloud computing 

minimizes the energy needed for running computation 

vigorous applications in smart phones via offloading. [3][4] 

 Hardware independent computation is another important 

feature or which makes cloud computing unique. This 

reduces frequent hardware updates and enhances the 

scalability of the smart phones.  

  
Although cloud computing can reduce the energy 

consumption  in Smartphone for some cases, it is necessary 

to have analysis of end to end  computing processing from 

smart phones to the servers. This is what we try to do in this 

paper. This paper presents analysis of offloading scenarios 

to arrive a conclusion whether offloading is a better option 

or not. Offloading web request can either be done via Wi-Fi 

or cellular data (3G/4G in our case). We will measure the 

performance of smart phones with respect to both the cases.  

Figure 1: Overview of 3G communication [1] 

 

Figure 2: Overview of Wi-Fi communication [1] 

 

“Cloud computing is possible on smart phones either via 

Wi-Fi or cellular data. No research has been done on cloud 

computing involving cellular data even though it is the most 

widely popular medium of communication as it is widely 

available compare to Wi-Fi.”[1] 

 

 

II. RELATED WORK  



Joshi Rakhi
#1

 IJECS Volume 3 Issue 7.Month July 2014 page no. 7138-7140 Page 7139 

Many researchers believe that cloud computing is an 

excellent media to help reduce battery consumption of 

smart phones, as well as to enhance the computation and 

storage performance with the help of offloading.[5] The 

two main components of an offloading system are:  

1. Components on the client – the mobile device  

2.  components in the  environment – either a cloud, a 

cloudlet, a peer device, or a hybrid environment 

 In past decade few approaches have been proposed for 

offloading applications from a Smartphone to the cloud, 

which includes offloading the complete application, 

offloading partially. Related work in the field of offloading 

applications from android phones to the cloud has been 

discussed below. 

In 1998, Alexey Rudenko proposed a scheme to enhance the 

battery life of a laptop through wireless remote processing 

of power costly tasks. They proposed that the battery life of 

a laptop could be increased by shifting the power costly 

tasks onto a server through wireless connectivity or the 

internet. Computation and processing has been taken off 

from laptop to server with less battery power than previous. 

Year 2009 launches the idea of augmented Smartphone 

applications through clone cloud execution by Byung Gon 

Chun and Petros Maniatis. This research proposed to 

augment the Smartphone‟s capabilities by offloading an 

application partially or completely to a clone Smartphone. A 

clone is a virtual system on the cloud running the same 

operating system as that of the phone using hardware from 

the cloud‟s pool of hardware. [7][8]The application is 

offloaded partially to reduce the load on the Smartphone. 

While the intensive part of computing is being executed by 

the clone and the actual mobile device executes the 

remaining application. After the execution of the clone 

results arrived to the  actual phone. The phone processes the 

results to the user. 

Byung Gon Chun et al. in the year 2011 implemented an 

architecture named clone cloud for offloading an application 

partially to its clone in cloud. This scheme Usually uses a 

partitioning analyzer which partitions the application to be 

offloaded for remote execution.[8][9] The partition analyzer 

has a static analyzer which discovers the possible migration 

points and the constraints for migration and a dynamic 

profiler to build a cost model for execution and migration. In 

the year 2011, a new approach of the applications from 

android Smartphone to the cloud was introduced by Eric Y. 

Chen and Mistutaka Itoh named virtual Smartphone over IP. 

In this approach the complete application was offloaded 

from the android Smartphone to the cloud. In this approach 

it was proposed to provide cloud computing environment 

specifically tailored for Smartphone users.[10][11] This 

architecture allows users of smart phones to create virtual 

Smartphone images in the cloud and install and run their 

applications in these images remotely. The user can create a 

number of smart phone images using a dedicated server for 

each user. 

In 2010, Georgios Portokalidis et al. proposed a new scheme 

named paranoid android to provide security to android 

phones by applying security checks on remote security 

servers that host exact replicas of the smart phones 

in virtual environments. [13][15] 

Another system named MAUI was introduced in 2010 by 

Eduardo Cuervo et al. MAUI enable fine-grained energy 

aware offload of mobile‟s code to a cloud based 

infrastructure. MAUI approach uses code portability to 

create two versions of a mobile application, one runs locally 

on the Smartphone and the other runs remotely in the 

infrastructure.  While managed code enables MAUI to 

ignore the differences in the instruction set architecture 

between today‟s mobile devices (which typically have 

ARM-based CPUs) and servers (which typically have x86 

CPUs). MAUI combines the network and CPU costs with 

measurements of the wireless connectivity, bandwidth and 

latency to solve the problem of code offload. [7] 

  

III. PERFORMANCE ANALYSIS 

In this section we will represent the survey that will 

present the graphical presentation for how the offloading 

boosts the computation and storage performance of 

mobile device using virtualization. The performance 

here we will concern two factors: 

 Energy performance for computation with and 

without offloading 

 Network utilization 

FIGURE 4 (A):  Network utilization using offloading [16] 

 

FIGURE 4 (B): Data transfer using offloading [16] 

 

 

FIGURE 4 (C):  Energy efficiency for storage using 

offloading [16] 

 

In terms of performance, from the figure 4(b), we can say 

that offloading scenarios take much less time compared to 

no-offloading scenarios. We can also summarize that the 

time taken when offloading using Wi-Fi is low compared to 
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that of 3G. This increase in time is because of higher 

communication time which is directly proportional to data 

rates. Typical data rates for 3G interface is 42 Mbps whereas 

that for Wi-Fi is 54 Mbps. [16] 

IV. CONCLUSION AND FUTURE WORK 

This paper surveys research associated with computation 

offloading for mobile systems. We examine how enablers 

like mobile agents and virtualization make offloading 

feasible. We survey different factors to improve 

performance or save energy. Finally we describe why 

Computation offloading plays lead role to increase the 

energy performance of mobile phones. 
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