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Abstract - In spite of the dramatic growth in the number of 

Smartphone in recent years, the challenge of limited energy 

capacity of these devices has not been solved satisfactorily. 

However, in the era of cloud computing, the limitation on 

energy capacity can be eased off in an efficient way by 

offloading heavy tasks to the cloud. Cloud computation 

offloading is a promising method that sending heavy 

computation to resourceful servers on cloud and then 

receiving the results from them. To maximize efficiency, 

systems must determine the functionality to offload at 

runtime, which will require innovation in both automated 

program transformation and systematic runtime adaptation. 

We studied the offloading techniques and explored the trade-

off  between shortening execution time and extending battery 

life of mobile devices. The  comparison  will be performed by 

using  HTTP  and  FTP  Internet  protocols  with 3G  and  

Wi-Fi network  interfaces. All the experiments will be 

conducted on an Android based Smartphone. We are 

expecting a result which will show that MCC provides the 

Smartphone with much multimedia functionality and saves 

Smartphone energy from 30% to 70%. 
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1. Introduction 

 

The growing complexity of mobile application 
functionality poses increasing concerns for device battery. 

It is challenging to run very complex applications on the 

mobile devices because of the strict constraints on their 

resources such as memory capacity, network bandwidth, 

CPU speed and battery power [1].  

 
The gap between Internet videos and mobile devices is 

driving the evolution of mobile multimedia application 

platforms. According to the Cisco Visual Networking 

Index (VNI) report, mobile video consumption will 

increase 16-fold between 2012 and 2017, generating over 

66 percent of mobile data traffic by 2017. It is still a 

challenge to satisfy the soaring demand for video 

consumption on resource-constrained mobile devices. 

Nowadays, mobile devices can support limited video 

formats and resolutions. For example, the I Phone 5S and 

Samsung Galaxy S4 do not support flash video (FLV), 

which is a commonly-used format provided by content 
providers. Thus, trans-coding technology is required to 

trans-code videos into a particular format (e.g. mp4) 

suitable to be played on mobile devices. Nevertheless, 

such a trans-coding process is computation-intensive, 

which can drain the battery lifetime of mobile devices. 

Therefore, a new computing paradigm is increasingly 

demanded for mobile devices to consume video 

content.[3] 

 

Recent research has focused on cloud offloading as a 

possible technique for improving mobile application 
energy efficiency as it has features like elasticity, 

scalability and inexpensive. Offloading the program from 

mobile devices to cloud is one of the attractive ways to 

overcome the above problems. Offloading brings many 

potential benefits, such as energy saving, performance 

improvement, reliability improvement, ease for the 

software developers, better exploitation of contextual 

information and so on[1].  

 

The concept is relatively simple: when a mobile 

application identifies some functionality as “hot” (that is, 

energy intensive), it transforms to a distributed application 
and offloads the required data to a cloud server, which 

executes the hot functionality and then transfers back the 

results, thereby saving battery power for the mobile 

device. Therefore, we can choose the server on cloud that 

required by users to offload the program on mobile 

devices. 
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2. System Model 
 

Our system consist of two major parts: smart phones and 

MCC where both are linked to the Internet, as depicted in 

Fig. 1. The smart phones are connected to the Internet 

through a WLAN (i.e. Wi-Fi) or a cellular data access 

point (i.e. 3G-HSDPA). The multimedia functionalities  

 

 

 

partially or fully interact with the corresponding MCC. 

MCC is a special type of cloud computing where its data 

centre will provide the users with all needs of multimedia 

functionalities such as storage and processing. MCC has 

the capability to deal with a wide range of multimedia 
types and formats. 

 

 
Fig. 1. System Model. 

 
The setup mainly includes: smart phone that runs desired 

multimedia applications, store data, and upload and 

download via the Internet; access point for Wi-Fi and local  

 

Internet Service Provider (ISP) 3G; power supply as a 

battery for the smart phone and for  recording  battery 

level. 

 

 
Fig. 2 Setup 
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3. Observation 
 

We will evaluate  the  energy  cost of multimedia  

applications  on  Smartphone  that  are connected to  

Multimedia  Cloud  Computing (MCC). We will conduct 

an extensive set of experiments to measure the energy 

costs to investigate whether or not Smartphone save 

energy   by   using MCC services. In  other  words,  we 

will  investigate  the  feasibility of  MCC  to  provide  the  

offloading. We will compare the energy cost for uploading 

and downloading a video file to and from MCC with the 

energy cost of encoding the same video file on a 

Smartphone. 
 

We will perform an extensive comparison of energy cost 

of applications on several smart phones. We have chosen 

Android OS as smart phone platform since it has the 

biggest market share in the smart phone industry. For 

general smart phone battery usage, we’ll study the power 

consumption instead of energy because the power gives a 

good insight the device consumption regardless of the file 

size or the time required to finish a task In addition, we’ll 

measure the speed of the network interface to demonstrate 

the obtained data rate at the user level. 
 

The Smartphone access MCC via the Internet and the 

Smartphone applications that are connected to the cloud 

are considered to be a Network Related Application 

(NRA). At the beginning of studying NRA, network 

interfaces (i.e. 3G and Wi-Fi) are considered because each 

of these interfaces has its own characteristics, such as 

coding overhead. As a result, each network interface 

consumes unequal level of power and provides different 

data rates. Nevertheless, the Internet protocols (i.e. HTTP 

and FTP) should be taken into account for NRA. In other 

words, the network interfaces and the used protocols are 
the major factors that impact the energy costs of these 

applications. Thus, we examine the energy costs of 

common network interfaces and Internet protocols for the 

Smartphone. 

 

For NRA, multimedia application the scenario in 

downloading the content from the MCC through the 

Internet is download-and-play. Download and play 

consists of two parts: (a) download the entire file from the 

server to the Smartphone storage; and (b) play the content 

from its local storage. We know that a Smartphone is a set 
of hardware and software. Energy consumption in a smart 

phone is mainly by hardware parts, which are managed by 

the operating system based on the needs of the 

applications. As a result, each application requires a 

specific amount of energy depending on the services that 

are required by each hardware part. In reality, these 

services are highly affected by the applications’ settings 

and configurations.   

Moreover, the users can interact with Smartphone 

applications in different ways. Therefore, the same 

application leads to different amounts of energy 

consumption. This is because of the large space of 

application settings, and configurations, and number of 

users interactions with the applications. For this reason, 
we’ll provide our results at the user level and avoid 

breaking down the energy consumption for each hardware 

subsystem. Our result will present the overall energy or 

power consumptions by the applications since our focus in 

this study is to compare the total energy consumed by an 

offloading process to MCC and the total energy consumed 

in Smartphone to process a multimedia file. We will 

conduct experiments to measure the power consumption 

and the obtained data rate for uploading and downloading 

over HTTP and FTP protocols using the 3G and Wi-Fi 

interfaces.  

 
We’ll use a graph to represent the statistical details of the 

result. FTP protocol supports higher data rate with less 

power consumption than the HTTP protocol. By this 

aspect, the FTP protocol is more efficient for task 

offloading. From the energy saving point of view, the 

performance metric for network interfaces and protocols is 

the energy consumption per byte. 

 

4. Conclusion 
 

In this paper we are representing a generic mobile cloud 

system and investing a trade-off between remote and local 

processing from the view point of energy use, taking into 
account into energy used for transferring the task from the 

local system to a remote service. We are aiming to 

minimize the energy consumption of trans-coding on 

mobile device and service engine in cloud while achieving 

low delay. 
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