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Abstract: The vogue of smart phones creates an affluent user experience, but the hardware limitations of 
smart phones for instance storage, computation, and power capacity are still a major issue. Though smart 
phones of current generation have powerful resources, but battery backup and performance of smart phones is 
still a bottleneck. Battery is one of the main constraint for smart phones because it depends on a fixed supply 
of energy that is contained in its battery. Power capacity of mobile devices can enhance by only 5% per annum 
by using the avant-garde technologies. Thus, it is a major challenge to enhance energy efficiency and 
performance of resource constrained device. Mobile Cloud Computing (MCC) employs augmented execution 
for enabling highly computational intensive applications on smart phones. This paper provides the solution to 
augment the performance and energy efficiency of resource intensive and energy consuming mobile 
applications in cloud based environment. 
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Introduction: The combination of a ubiquities 
mobile network and cloud computing engender a 
new computing paradigm known as mobile cloud 
computing. It is a new model for mobile applications 
where data processing and storage are moved from 
mobile device to powerful and centralized computing 
platforms located in clouds over the internet [12]. The 
technology of mobile cloud computing integrates the 
cloud computing with mobile environment to 
overcome the obstacles of performance, security and 
environment [6]. According to the study of juniper 
research [2], the cloud computing based mobile 
software and applications are expected to rise 88% 
annually from 2009 to 2014. By Allied Business 
Intelligence (ABI) research, more than 240 million 
businesses are using cloud services through mobile 
devices by 2015. It will push the profit of mobile cloud 
computing to $5.2 billion. Smart phones are now 
capable of supporting a large number of applications 
which demands high computational power. The 
mobile devices are facing so many challenges such as 
limited battery life, low bandwidth, less storage, 
security and processor performance etc. as these are 
low potential computing devices. Smart phones such 
as iPhones, android mobile serials, and windows 
serials decrease 3 times in processing capacity, 8 
times in memory, 5 to 10 times in storage capacity 
and 10 times in network bandwidth [12, 13]. Smart 
phones are now capable to run various resource 
hungry multimedia applications which drain the 
battery swiftly. Energy is the unreplenishable 
resource in mobile devices that cannot be restored 
spontaneously and needs external resources to be 
renewed [9]. According to nokia poll (2009), battery 
life is one of the greatest concerns for users. Battery 
life of mobile devices is a key limiting factor in the 
design of mobile applications. These restrictions may 
be alleviated by offloading which send heavy 

computational data to resourceful servers and then 
receive the results back from these servers. It is a 
technique to overcome the limitations of mobile 
devices related to computation, storage, and battery 
[5,8, 11]. Offloading is different from client server 
architecture [14]. The offloading depends on number 
of parameters such as the network bandwidth, type of 
applications and the amount of data exchanged etc. 
[14]. Several state-of-the-art technologies and 
frameworks exists to focus on the saving energy and 
enhancing the performance using the technique of 
computation offloading [1,3, 4, 7, 10, 15, 16, 17, 18]. 
Thus, it is essential to focus on energy and 
performance issues of mobile devices.  
Related work: Several computational offloading 
frameworks and techniques has been developed in 
the recent years, some of them emphasizes on energy 
efficiency others focus on the performance 
augmentation and very few emphasizes on 
enhancement of energy and performance both. 
Proposed work: Mobile applications contains small 
intensive and tightly coupled components. The 
solution emphasizes to augment the energy efficiency 
and performance by migrating minimal instances of 
intensive applications on cloud datacenters. The 
instances of computational intensive application can 
be minimized at runtime by employing 
computational task offloading as the primary 
offloading rather than migration of intensive 
component. As an outcome, the cost of energy 
consumption will reduce in remote processing of 
intensive components of the mobile application. The 
proposed solution decides what instances of intensive 
components of the mobile application will offload, 
how to offload the components of application and 
where to offload the intensive components. To 
achieve the goal, solution divide the components of 
mobile application into two parts to migrate the most 
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intensive part of the application for remote 
processing. The partitioning depends on various 
input conditions of cloud node and mobile device 
such as type of application (multimedia, text editors, 
gaming, and calculators etc.), execution time on local 
device, resource utilization, CPU load, bandwidth 

between the devices and storage, available battery on 
devices etc. On the basis of results, least intensive 
part of the application executes on local mobile 
device and most intensive instances of the application 
will migrate to the cloud node for execution.

 

Fig. 1. Related work of different offloading model 
 
Execution time and resources utilization for the 
mobile device and turnaround time of the application 
on the cloud (remote server) are analyzed. By sending 
the most intensive instances of the application for 
remote processing at runtime will reduce the 
increased overhead that results augmented energy 
efficiency and performance. Time required is 
indirectly proportional to the performance as well as 
energy efficiency. Thus, total time (Tt) taken by data 
to migrate from mobile to cloud (remote server) can 
be calculated by including the time spent on memory 
to fetch data and to writing back (Tm), network 
transmission time (Tn), total time spent on the cloud 
(Tc), and time taken by third party interface (Ti). 
Third party interface is any third party vendor that 
provides the communication between mobile and 
cloud. Total Time (Tt ) = time spent on memory to 
fetch data and to writing back (Tm) + network 
transmission time (Tn) + total time spent on the 
cloud (Tc ) + time taken by third party interface 

(Ti). Time of interface should not be greater than 
total transmission time (Ti < Tt ). By using this above 
formula, total amount of time of offloading from 
mobile to cloud can be calculated. By reducing this 
total amount of transmission time, performance and 
energy efficiency may be increased gradually. 
Conclusion: The proposed solution addresses the 
issue of additional energy consumption in 
computational offloading for mobile cloud computing 
due to the lack of distributed architecture. The paper 
also concludes that energy efficiency and 
performance can be augment by reducing an 
increased overhead. Total time is required is 
indirectly proportional to the performance as well as 
energy efficiency. This solution provides a better 
approach to augment the energy efficiency and 
performance of resource demanding and energy 
consuming cloud-assisted mobile applications by 
reducing the total amount of time to offload from 
local node to remote server.  
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