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Abstract
This article shows a review of the Cloud Computing, mobile Cloud Computing and data synchronization between mobile and cloud.
In this paper, the focus has been made on improving the synchronization of smartphones by using Cloud computing and virtualization
techniques to shift the workload from merely a smartphone to a resource rich computational Cloud environment. The data will be
automatically synchronized to the user’s devices when they are connected to internet. This paper provides the user a synchronization
mechanism which synchronizes the data automatically between mobile devices and cloud and is energy aware and tries to minimize
the energy usage
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I. Introduction
Cloud Computing is a model for enabling convenient, on-demand
network services to a shared pool of configurable computing
resources (e.g. networks, servers, storage, applications, and
services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction [1].
Service Models
IaaS: In Infrastructure as a Service (IaaS), storage, computation,
and network resources are the major components that are provided
as a service to the customer [2].
PaaS: In the Platform as a Service (PaaS) model this platform
provides all the facilities to delivering the applications to end users.
Software and service developers are the main users of PaaS.
SaaS: The end user is the customer for Software as a Service
(SaaS), since SaaS provides a complete software application
running in the cloud[3].
Deployment Models
Public cloud: In the public clouds, multiple users share the
computing resources provided by a single service provider.
Private cloud: In private cloud, computing resources are used
and controlled by a private enterprise. It is managed by internal
employees or service provider [4].
Hybrid cloud: A third type can be hybrid cloud that is typical
combination of public and private cloud.
Community cloud:. The cloud infrastructure could be hosted
by a third-party dealer or within one of the organizations in the
community [5].
Mobile cloud computing
The increasing usage of mobile computing is evident by the study
by Juniper Research, which states that the consumer and enterprise
market for cloud-based mobile applications is expected to rise
to $9.5 billion by 2014. Today, the market of mobile phones is
increasing at a very high speed. Everyone has a smart phone which
provides the facility to customer move anywhere and access the
data anytime or any place. There are some limitations in mobile
phones with respect to the desktop these are limited battery life,
storage capacity, bandwidth etc. [6].

www.ijarcst.com

Advantages of Mobile Cloud Computing1) Extending battery lifetime- Battery is one of the main
concerns for mobile phones. Several solutions have been
planned to save the battery life of smartphone and to manage
the disk and screen in an intelligent manner to reduce power
consumption.
2) Improving data storage capacity and processing power:
Storage capacity is also a limitation for mobile devices. MCC
is developed to support mobile customers to store the large
data on the cloud through wireless networks. The example
is the Amazon Simple Storage Service (Amazon S3) which
supports file storage facility.
3) Improving reliability: Storing data or running applications
on clouds is an effective way to improve the reliability since
the data and application are stored and backed up on a number
of computers. This reduces the chance of data and application
lost on the mobile phones [7].
Issues in Mobile Cloud Computing
1) Computing power are limited -The speed of processors
in mobile phones is very slow in comparison with desktop
computers. To use high speed processor in mobile devices
require more power consumption.
2) Limited Battery -Limited battery power of mobile devices
is a barrier for interacting via wireless network because it
requires high battery consumption [8].
Offloading
Smartphones have become more and more intelligent and powerful.
Many complex applications, which used to be only on PCs, have
been developed and running on smartphones. However, they also
greatly increase the workload on smartphones and introduce a lot
of data transmissions overheads between smartphones and telecom
networks. The heavy workload and traffic affect both smartphone
clients. For users, heavy application or heavy workload and traffic
drain smartphone battery quickly [9].
1. Partial offloading: Conceptually when an application could
be offloaded in parts i.e. only the compute intensive heavy
part of the application is offloaded then it is known as Partial
Offloading [10].
2. Complete offloading: In this offloading method complete
application is offloaded to the cloud to save the battery life

289

© All Rights Reserved, IJARCST 2014

International Journal of Advanced Research in
Computer Science & Technology (IJARCST 2014)

Vol. 2, Issue 3 (July - Sept. 2014)

ISSN : 2347 - 8446 (Online)
ISSN : 2347 - 9817 (Print)

of smartphone [11].
II. Proposed Work
As discussed is the previous section it is clear that the
synchronization is highly required in case of offloading as the
data needs to be consistent in both the Smartphone as well as the
Cloud Side failing to which the whole concept of Offloading
could fall into jeopardy. Yet keeping the smartphone and the Clone
Smartphone on the Cloud side synchronised all the time will lead
to loss of energy as sending data over 2G will be very costly in
terms of energy. Sudha S et al. proposed architecture to help users
to access a large volume of storage on the clone Cloud. They
focused on automatic synchronization of data between different
devices such as a Mobile and a PC or computer. But again this
research has a drawback that a lot of energy would be wasted while
keeping the state of the mobile device and the PC running the same
application same as the data needs to be physically transferred to
the cloud [13]. It is proposed to make the synchronisation process
more aware of the user’s requirements and priorities as well as
the best synchronisation environment.
The above diagram depicts the working of the proposed
Architecture. The user gives an input to the smartphone via any
medium, it could be an image from the camera or Bluetooth or
any other source. The analysis unit starts its work of deciding
whether this type of data needs synchronization or not. If
synchronisation is required the parameters are collected and
passed on to Synchronization Decision system. Depending upon
the parameters provided by the Collection unit the decision is
made. If the conditions are favourable the synchronization is made
at that time itself otherwise the synchronization is made to wait
till the timing unit allows it [12].

d)

e)

Timing Unit-The timing unit will work as a gatekeeper for
the synchronization process.The timing unit will get the
information from the synchronization decision unit about
when to offload if required. It will delay the offloading till
it is actually required.
Offloading Unit-This unit is responsible for the actual
offloading of the data to the cloud[14].

Cloud side
a) Synchronization Unit- This unit will receive all the
information from the synchronization decision unit on the
smartphone side about when the synchronization will take
place.
b) Execution Unit- The execution unit makes the execution
of the code when data is received by the offloading unit. It
provides the output to the offloading unit to be sent to the
smartphone.
c) Offloading Unit- The offloading unit receives the data
from the smartphone required by the execution unit to run
the computation. The offloading unit is also responsible
for sending the data back to the smartphone. The data
exchange done by the offloading [17] unit is controlled by
the synchronization unit.
III. Results and Disscussion
The above table shows the results of running an compute intensive
application i.e. a random number generator on the smartphone
without any connection to the cloud. The application running on
the smartphone is able to generate random numbers in the range
of 100 to 10 Lakhs.

Fig. 1: proposed architecture[12]
Block Diagram
Smartphone sidea) I/O Unit- The input/output unit is responsible for the
collection of inputs from the user/web services/sensors.After
the execution has been done, this unit provides the output
to the user/web services/sensors in a desired format.
b) Data Analysis- There could be multiple forms of data
required in an application and most of the data need not be
synchronised.The data analysis unit will analyse the data for
the need of synchronised.
c) Synchronization Decision Unit-This unit makes the
synchronization decision that is whether synchronization is
required for this type of execution or not.The synchronisation
decision unit provides its output to the timing unit.
© 2014, IJARCST All Rights Reserved

Fig. 2: Block diagram of proposed architecture

Table 1: Results of running the application on smartphone only.

Generation of random numbers beyond 10 lakhs is beyond the
smartphone’s reach. While running the application to create
10 lakh random numbers it took the application more than 42
seconds and around 47 joules of energy [18]was dissipated in

290

www.ijarcst.com

ISSN : 2347 - 8446 (Online)
ISSN : 2347 - 9817 (Print)

Vol. 2, Issue 3 (July - Sept. 2014)

this process.
The second table shown here uses an offloading architecture
described in [12] to generate the random numbers using the power
of cloud. This mechanism uses a complete offloading architecture
which offloads the whole application to the cloud.
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comparison. As clearly visible the time taken by the standalone
smartphone is the greatest and comparatively the time taken by
the virtual smartphone architecture is much more than the time
taken by the proposed architecture with synchronization.

Table 2: Result of offloading architecture

The main problem in this architecture is that no synchronization
mechanism is described in this mechanism. The idea for this research
is to improve the synchronization in the existing architecture and
test run it and compare it with the existing architecture. It is
also to be noted that as the application is offloaded to the cloud
which in our case a type-II Hypervisor is running on a laptop the
efficiency increases many folds. The application is now capable of
generation over 10 crore random numbers which was not possible
in case the same application was running on a smartphone. The
application takes around 9 sec to generate 10 Crore
random numbers which was not even possible in case the
application was not backed up by the power of cloud.
The third table shows the results of the proposed architecture.
The results compared to the smartphone the proposed architecture
gives a speedup of almost 50X but if compared to the offloading
architecture the results may not be as impressive but battery [16]
saving and speedup is achieved. The energy consumed by the
offloading architecture while generating 10 crore numbers was
13.8 Joules and the energy consumed by the proposed scheme
while creating 10 crores numbers was 10.5 Joules thus saving
a significant amount of battery for the smartphone. The results
could be more impressive in case the application needs more data
processing and hence the application needs to synchronize more
and more. The case of image processing applications the results
could be even better.

Fig 3: Execution Time Graph Ranging from 100 to 10000.
The graph shown below shows the comparison between the energy
consumption by the three architectures. The energy consumed to
generate 10 lakh random numbers by the smartphone is about
47 joules whereas the offloading architecture finishes that task
in only 5.7 joules. The architecture proposed in this paper does
the same work in 4.9 joules which is around 1 joule less than the
offloading architecture.

Fig. 4: Energy Consumption Graph

Table 3: Results of running application using proposed
architecture

The energy consumption[15] and the time taken by the applications
could be further reduced depending upon the application in which
the architecture is being used.

The following graph shows the comparison of the time taken
to generate the random numbers by the the architectures under

Fig. 5: Battery Consumption Graph
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IV. Conclusions
The usage of smart phones is increasing rapidly over the last few
years. Due to their mobility, bandwidth and good connectivity,
smartphones are increasing thrice as compared to PCs. However
they are still limitation by limited processing power, memory
and Battery. Offload method reduce the workload of smartphone
application. Most of the authors only emphasize on the offloading
technique, but only some author emphasize on the synchronization.
This paper describe about the synchronization technique to
improve the battery consumption.
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