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Abstract
The number of smart phone users to use micro security Digital 
card (Micro SD card) for the propose of storing multimedia files 
are growing rapidly, but the smart phone users facing challenge of 
limited energy capacity/ performance (e.g., battery life, storage), 
environment (e.g., scalability, and availability), and security 
(e.g., reliability and privacy) of these devices has not been solved 
satisfactorily in smart phone users. The area of MCC (Multimedia 
Cloud Computing) the limitation on energy capacity, environment 
and security capacity can be erased off in an efficient way by 
offloading heavy tasks to the cloud. That means we evaluate this 
problems (Performance, environment and security) in multimedia 
applications on smart phones that are connected to Multimedia 
Cloud Computing (MCC).I have conducted an extensive set of 
experiments to measure the energy costs to investigate whether 
or not smart phones save energy by using MCC services. In 
other words, I investigate the feasibility of MCC to provide the 
offloading technique and OSGi (Open Service Gateway Initiative)-
based mobile cloud service model. Specifically, I compared the 
energy costs for uploading and downloading a video file to and 
from MCC with the energy costs of encoding the same video file 
on a smart phone. The aforementioned comparison was performed 
by using HTTP and FTP Internet protocols with 3G and Wi-Fi 
network interfaces. 
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I. Introduction
Mobile Cloud Computing (MCC) is a blend of three foundations 
of Cloud Computing, Mobile Computing and networking ,To use 
the operation of computers is called computing.

A. Cloud Computing 
R.buya defines Cloud Computing has the perspective of making 
that Cloud Computing is a parallel and distributed capturing 
system.
C.hewitt defines the Cloud Computing system is storing data on 
the cloud server and uses of cache memory technology in the 
client to fetch the data. CC is internet-based computing, where 
resources, software’s information are provided to captures and 
devices on demand. In CC, the cloud is a group of computers or 
servers which are integrated together.
The national institute of standard and technology (NIST) of defines 
CC as a model for enabling convenient on-demand network access 
to a standard pool of configurable computing resources.

B. Mobile Computing 
Mobile computing involves mobile communication, mobile 
hardware, and mobile software. Communication issues include 
ad-hoc and infrastructure networks as well as communication 
properties, protocols, data formats and concrete technologies. 
Hardware includes mobile devices or device components. Mobile 

software deals with the characteristics and requirements of mobile 
applications.
Mobile devices (e.g., Smartphone and tablet PC) are increasingly 
becoming an essential part of human life as the most effective and 
convenient communication tools not bounded by time and place. 
Mobile users accumulate rich experience of various services from 
mobile devices applications (e.g., iPhone apps and Google apps), 
which run on the devices and/or on remote servers via wireless 
networks. The rapid progress of mobile computing (MC) becomes 
a powerful trend in the development of IT technology as well as 
commerce and industry fields. However, the mobile devices are 
facing many challenges in their resources (e.g., battery life, storage, 
and bandwidth) and communications (e.g., mobility and security).
The limited resources significantly impede the improvement of 
service qualities.

C. Mobile Cloud Computing 
The term mobile cloud computing has been attracting the attentions 
of entrepreneurs as a profitable business option that reduces the 
development and running cost of mobile applications, of mobile 
users as a new technology to achieve rich experience of a variety 
of mobile services at low cost, and of researchers as a promising 
solution for green IT.
Mobile cloud computing at its simplest refers to an infrastructure 
where both the data storage and data processing happen outside of 
the mobile device. Mobile cloud applications move the computing 
power and data storage away from mobile phones and into the 
cloud, bringing applications and MC to not just Smartphone users 
but a much broader range of mobile subscribers.
MCC as a new paradigm for mobile applications whereby the 
data processing and storage are moved from the mobile device to 
powerful and centralized computing platforms located in clouds. 
These centralized applications are then accessed over the wireless 
connection based on a thin native client or web browser on the 
mobile devices.
Smartphone’s have exploded in popularity in recent years, 
becoming ever more sophisticated and capable. As a result, 
developers worldwide are building increasingly complex 
applications that require ever increasing amounts of computational 
power and energy. Smartphone’s are becoming increasing popular 
because of their capabilities and functionalities. Their small size 
and light weight make them very easy to carry, and they provide 
useful services as they run PC-like applications.
To store Multimedia applications in your smart phones such as 
image, video playing are very much resource intensive in terms of 
processing and data rates. Smart phones have limited resources, 
such as battery life, storage capacity, and processor performance. 
These limitations can be eased off in the area of cloud computing 
by offloading heavy tasks to the cloud. Offloading is a solution 
to augment these mobile system’s capabilities by migrating 
computation to more resourceful computers (i.e. Servers). The 
main purpose of the offloading technique is:

Why do offload( improve performance or save energy)• 
What smart phone system use offloading (laptops, PDA’s, • 
robots, sensors )
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Infrastructures for offloading ( grid Computing and  • 
Cloud Computing )

We address the multimedia cloud computing which shows how a 
cloud can perform distributed multimedia processing and storage 
and provide Quality of service provisioning for multimedia 
services. In particular, a heavy energy consuming application is 
offloaded to the CC for Smartphone energy saving.
The offloading of files into the cloud reduces the memory and 
energy capacity in the Smartphone and thus increasing the 
performance of the Smartphone. The data is stored in the cloud 
and thus the user can store or retrieve data without using the 
mobile storage. The data is stored in a secured way and it is 
protected from other users. The user can retrieve data even if the 
internal or external memory gets crashed. The files are viewed by 
using the date filter. The user enters the date and the files that are 
uploaded on that particular date are being displayed. The energy 
cost of multimedia applications on Smartphone that are connected 
to the Multimedia cloud Computing is evaluated. 
Cloud computing is the use of computing resources (hardware and 
software) that are delivered as a service over a network (typically 
the Internet). The name comes from the use of a cloud-shaped 
symbol as an abstraction for the complex infrastructure it 
contains in system diagrams. Cloud computing entrusts remote 
services with a user’s data, software and computation. Cloud 
storage is a model of networked online storage where data 
is stored in virtualized pools of storage which are generally 
hosted by third parties. Hosting companies operate large data 
centers, and people who require their data to be hosted buy or 
lease storage capacity from them. The data center operators, 
inthebackground, virtualizes the resources according to the 
requirements of the customer and expose them as storage pools, 
which the customers can themselves use to store files or data 
objects. Physically, the resource may span across multiple servers. 
The safety of the files depends upon the hosting websites.
It is a model for enabling convenient, on-demand network access 
to a shared pool of configurable computing resources that can 
be rapidly provisioned and released with minimal management 
effort or service provider interaction. Location-based applications 
have become increasingly popular on Smartphone over the past 
years. The active use of these applications can however cause 
device battery drain owing to their power intensive location-
sensing operations. The design principles of the framework 
involve substitution, suppression, piggybacking, and adaptation 
of applications’ location-sensing requests to conserve energy. The 
design principles are implemented on Android-based Smartphone 
as a middleware. The evaluation results show that the design 
principles reduce the usage of the power-intensive GPS (Global 
Positioning System).
Network-based cloud computing is rapidly expanding as an 
alternative to conventional office-based computing. As cloud 
computing becomes more widespread, the energy consumption 
of the network and computing resources that underpin the 
cloud will grow. This is happening at a time when there is 
increasing attention being paid to the need to manage energy 
consumption across the entire information and communications 
technology sector. While data center energy use has received 
much attention recently, there has been less attention paid to the 
energy consumption of the transmission and switching networks 
that are key to connecting users to the cloud. Here we present 
an analysis of energy consumption in cloud computing. The 
analysis considers both public and private clouds, and includes 
energy consumption in switching and transmission as well as 

data processing and data storage. Cloud computing can enable 
more energy-efficient use of computing power, especially when 
the computing tasks are of low intensity or infrequent. However, 
under some circumstances cloud computing can consume more 
energy than conventional computing.
Advances in computing hardware, communication technologies, 
and novel multimedia applications are spurring the development 
of smart phones and personal digital assistants. There is world-
wide accessibility to 2G, 3G, and Wi-Fi networks. Small size 
and light weight are the attractive features for high mobility 
and accessibility. On the other hand, the same features impose 
significant constraints on their processing, memory, and energy 
storage capabilities, thereby limiting the device’s general 
functionalities and availability. User expectations in terms 
of performance from handheld devices are ever increasing. 
Unfortunately, improvements in energy density of batteries 
have not kept pace with the advancements in microelectronics 
technology.
BitTorrent-based file-sharing is already available for Smart 
phones. However, its energy profile makes it difficult to use it 
for transferring large amount of data. There is an alternative cloud-
based solution that uses a remote server to download content via 
BitTorrent and transfer it to the mobile device in a transparent and 
energy efficient way. It is a protocol that supports the practice of 
peer-to-peer file sharing and is used for distributing large amounts 
of data over the Internet. BitTorrent is one of the most common 
protocols for transferring large files and peer-to-peer networks 
have been estimated to collectively account for approximately 
43% to 70% of all Internet traffic.
Peer-to-peer computing or networking is a distributed application 
architecture that partitions tasks or workloads between peers. Peers 
are equally privileged, equipotent participants in the application. 
They are said to form a peer-to-peer network of nodes.
Optimizing the battery consumption is an open issue, and it is 
feasible if we analyze the battery consumption behavior of a typical 
context-aware application to reduce context-aware operations 
at runtime. The analysis is based on different context sensors 
configurations. Actually existing context-aware approaches are 
mainly based on collecting and sending context data to external 
components, without taking into account how expensive are the 
operations in terms of energy consumption. A testing battery 
consumption architecture supported by Nokia Energy Profiler 
tool is used to verify consumption in different scenarios.
Context awareness is a property of mobile devices that is defined 
complementary to location awareness. Whereas location may 
determine how certain processes in a device operate, context 
may be applied more flexibly with mobile users, especially with 
users of smart phones. Context awareness originated as a term 
from ubiquitous computing or as so-called pervasive computing 
which sought to deal with linking changes in the environment 
with computer systems, which are otherwise static. The term 
has also been applied to business theory in relation to business 
process management issues.
Cloud computing is a highly scalable and cost-effective 
infrastructure for enterprise and Web applications. However, the 
growing demand of Cloud infrastructure has drastically increased 
the energy consumption of datacenters, which has become a 
critical issue. Sustainability becomes a common norm in recent 
years due to the discovery of uncertainty in various aspects. 
Cloud computing opens new possibilities approaching sustainable 
solutions to deploy and advance their services upon that platform. 
Sustainability of Cloud computing is to be addressed in terms of 
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environmental and economic effects. 
A data center or computer center (also data center) is a facility 
used to house computer systems and associated components, 
such as telecommunications and storage systems. It generally 
includes redundant or backup power supplies, redundant data 
communications connections and security devices. Large data 
centers are industrial scale operations. A measurement study of the 
energy consumption characteristics of three widespread mobile 
networking technologies: 3G, GSM, and Wi-Fi. 3G and GSM 
incur high tail energy overhead because of lingering in high power 
states after completing a transfer. Tail Ender is a protocol that 
reduces energy consumption of common mobile applications.

II. Mobile Cloud Computing Architecture 
The architectural diagram shown above clearly depicts the project 
of MCC. It consists of three sections such as the 

Section 1: Smartphone, • 
Section 2: Internet interface • 
Section 3: Cloud. • 

These three constitutes to the world of MCC. Each and every 
section is critical for the transfer of files. This transferring of 
files is done through a technique called OFFLOADING. This 
offloading technique involves transferring heavy tasks to the 
remote server commonly called as “cloud” and thereby reducing 
the power wastage in client. The multimedia cloud is referred 
to as the server and the handheld devices like Smartphone are 
considered to be clients. These two act as a base for the transfer 
of files.
The Smartphone consists of desired multimedia files such as 
text, image, audio, and video. These are collectively called 
as multimedia files. These multimedia files are stored in the 
Smartphone. The Smartphone which we use for our project is 
HTC-M9 smart phones. 
The main drawback existing applications when storing these 
files in the Smartphone is the energy consumption. This can be 
overcome by the offloading technique. The files that are offloaded 
are stored in a centralized database in the cloud. 
In this new approach of storing multimedia files in cloud, the 
user has to go through an authentication process which involves 
the user to enter username and password. Only the user whose 
request has been granted by providing the above details can be 
recognized as the authentic user. This is the first step which is 
involved in MCC.
The second step which is involved after the successful login is the 
uploading of files. This file transfer is done using two protocols 
namely FTP (File Transfer Protocol) and HTTP (Hyper Text 
Transfer Protocol). These two protocols play an important role in 
transferring of multimedia files. Among these, FTP is considered 
to be efficient since it involves faster data transfer. HTTP is the 
standard protocol that is used in the environment of file transfer. 
In order to provide more security https can be used.

Fig. 1:  MCC Architecture

Once the file that has to be uploaded is chosen, the internet access 
network which is responsible for the transferring of files from one 
end to other has to be chosen. The access network can either be 
wired or wireless network.
In my project, I tend to make use of wireless network. The type 
of wireless network we specifically try to use is the WIFI and 3G 
interfaces. This is shown in our diagram where these network 
interfaces connect the Smartphone and the cloud server. In this, 
3G is considered to be efficient than the WIFI because of its higher 
data rates. But some people prefer WIFI since 3G supports only 
short distance.
The last step involved is the storage of files in cloud, where it 
stores different multimedia files. The current tag location is being 
shown for text using GPS (Global Positioning System). This is 
the advanced feature which increases the interactivity and user 
friendliness between the user and the device. 
The multimedia files in the cloud are being viewed using date 
filter where the user can specify the corresponding date and 
the files that are uploaded in that date alone can be retrieved. 
The multimedia functionalities partially or fully interact with 
corresponding MCC. 
The clustering model is used which is used to do the sub filtering 
process where the files according to the format is displayed. The 
power thus consumed is obtained by an android app known as 
Power tutor. Power tutor is a diagnostic tool for analyzing system 
and app power usage. It runs in the background and logs data on 
power utilization for each app thereby giving the measured data 
on the files that has been uploaded.
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III. Performance Analysis 
The performance evaluation of the Smartphone is being evaluated 
by using a application known as POWERTUTOR. PowerTutor 
is an application for Google phones that displays the power 
consumed by major system components such as CPU, network 
interface, display, and GPS receiver and different applications. 
The application allows software developers to see the impact of 
design changes on power efficiency. Application users can also 
use it to determine how their actions are impacting battery life. 
PowerTutor uses a power consumption model built by direct 
measurements during careful control of device power management 
states. A configurable display for power consumption history is 
provided. It also provides users with a text-file based output 
containing detailed results. You can use Power Tutor to monitor 
the power consumption of any application. Power Tutor’s power 
model was built on HTC G1, HTC G2 and Nexus one. It will 
run on other versions of the GPhone future smart phones and 
HTM-M6 phones.
We study the power consumption instead of energy because the 
power gives a good gives a good insight the device consumption 
regardless of the file size or the time required to finish a task. 
However, the total energy is used to show a comparison between 
specific tasks as we see next. This is because the total energy is 
more meaningful Metric to compare one particular task executed 
on two different Processing rates. In addition, we measure the 
speed of the Network interface to demonstrate the obtained data 
rate at the User level.
The power which is consumed is measured by switching on the 
PowerTutor profiler. The linking process is made and the files 
are created and uploaded. The graph shows the energy that is 
consumed when transferring the files. Later, the PowerTutor is 
stopped to note the readings and the graph is plotted. A graph is 
plotted which shows the performance of the Smartphone where 
the X-Axis represents the time taken and the Y-Axis shows the 
power consumed.
Similarly the PowerTutor is started in order to go directly to the 
dropbox and the files are opened in it. The power consumed is 
noted and again the profiler is stopped and the readings are noted 
in the present application usage manner.

A. Power Usage of Network Interfaces
The Smartphone access MCC via the internet and the Smartphone 
applications that are connected to the cloud are considered to be 
network related applications. The network interfaces (i.e.) 3G 
and WIFI are considered. The energy consumed for two different 
network interfaces are measured. As a result each network 
interfaces consume unequal level of power and provides different 
data rates. 

Table 1: Data Rates for Power and Network Provides
Network Interface Power used (mW)
3G 526
WiFi 396

Fig. 2: Power Usage of Network Interface

From fig. 3, the power consumed for uploading the file in 3G and 
WIFI network interfaces are being measured and compared. Wi-Fi 
has to be on for locations with Smart Actions. Wi-Fi does use less 
power than either 3G or 4G, but it drains battery if you leave it on 
when not in use because it will constantly search for a signal.
power Consumption results
The power consumption of Smartphone and cloud is being 
measured by means of PowerTutor. After starting the profiler 
the video is captured in Smartphone and played. Now the power 
consumed is measured and the readings are entered. Similarly, 
the video is uploaded in the cloud and allowed to play thereby 
noting the readings. The comparison of the power consumed is 
shown in the Table 2 which infers that the cloud consumes lower 
energy than Smartphone.

Table 2: Comparsion of Power Consumption in Smart Phones 
and Cloud
Storage Idle Create Upload
Smart Phone 121 357 529
Cloud 121 305 469

From fig. 4, the comparison is made between Smartphone and cloud 
where the cloud consumes less energy than that of Smartphone. 
The readings are noted with the help of status such as idle, create 
and upload. The horizontal axis shows the status of the file being 
transferred and the vertical axis shows the power consumed in 
mega watts.

Fig. 3: Comparsion of Power Consumption in Smart Phones and 
Cloud

IV. Conclusion
The problem of running multimedia application on Smartphone 
is addressed, and thus investigating the benefits of using MCC 
framework in this regard.MCC appears to be promising to fill the 
gap between Smartphone performance limitations and expectation 
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of the users by the Energy-as-a-Service (EaaS) service. The 
experiments are conducted for evaluating the benefit of MCC 
to overcome Smartphone Constraints. The results reveal that the 
potential of MCC reduces Smartphone energy consumptions on 
multimedia applications. This clearly indicates that offloading 
multimedia applications from Smartphone to MCC is beneficial. 
MCC significantly reduces the energy consumption on Smartphone 
by the EaaS service.
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