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Abstract—Cloud computing is the trend in which resourcesare
provided to a local client on an on-demand basis, usually by
means of the internet. Mobile cloud computing (MCC) is
simply cloud computing in which at least some of the devices
involved are mobile.
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I. INTRODUCTION

This paper represents a review on an important paradigm
Mobile Cloud Computing (MCC). Smart phones, tablets, and
cloud computing are converging in the new, rapidly growing
field of mobile cloud computing. In less than four years, there
will be 1 trillion cloud-ready devices. Learn about the devices
(smart phones, tablets, Wi-Fi sensors), the trends (more
flexible application development, changing work patterns), the
issues (device resource poverty, latency/bandwidth, security),
and the enabling technologies that come along with a more
mobile, device-loving cloud environment.

To better understand mobile cloud computing, it helps to
know about cloud computing in general. (See Resources for
links to detailed discussions of cloud computing.) The two key
features important here are:

Cloud computing enables convenient, on-demand network
access to a shared pool of configurable computing resources
(such as networks, servers, storage, applications, and services)
that can be rapidly provisioned and released with minimal
management effort or service provider interaction.

There are three basic models of cloud service: Infrastructure as
a Service (laaS), Platform as a Service (PaaS), and Software
as a Service (SaaS).

1. Infrastructure as a Service (laaS)

This is based on the provisioning of computing resources
which are more hardware oriented. With infrastructure as a
service, the user is able to run and manage own operating
systems including applications by using virtualization
technologies. Additionally he can make use of storage systems
and network devices like e.g. firewalls.

The management of the underlying infrastructure is done by
the service provider of the cloud, though the user has full
control over operating system, application and storage and
also has partial control over network devices.
Examples:-Amazon EC2 for computation power, Amazon S3
for storage provisioning.

2. Platform as a Service (PaaS)

Platform as a service (PaaS) is a category of cloud computing
services that provides a platform allowing customers to
develop, run, and manage applications without the complexity

of building and maintaining the infrastructure typically
associated with developing and launching an app.

The management of the underlying infrastructure & operating
system is in the hands of the service provider.Though the user
has full administrative control over the applications he wants
to host on the cloud system.

Examples: Google App Engine, Force.com, salesforce.com,
IBM smart cloud & Microsoft Azure.

3. Software as a Service (SaaS)

Software as a service (SaaS) permits users to subscribe and
use application software in the cloud. It mainly focuses on the
provisioning of application.

The management of the underlying infrastructure, operating
system and the configuration of the application is completely
done by the service provider.

Examples: Google Docs, Microsoft Office Web Apps and
Apple iWork.com

The advantages of cloud system, which might lead to savings
in time and energy consumption also helps in Mobile Cloud
Computing. MCC, essentially, an integration of Cloud
Computing and mobile computing has evolved as a primary
solution to augment the computing capabilities of mobile
devices. MCC is a technique where most of the data storage
and data processing takes place outside mobile device and this
concept is known as offloading. Broadly, the offloading
decisions are of two types:

Full Offloading: All the tasks are migrated from mobile node
to remote cloud server.

Partial Offloading: Some of the computational intensive tasks
are migrated from mobile node to remote cloud.

1. ADVANTAGE AND CHARACTERSTICS OF
MOBILE CLOUD COMPUTING

1. On-demand self-service:
The End user can provision computing capabilities as needed,
such as server time and network storage, automatically
without the requirement for human interaction with each
service provider.

2. Flexibility:
One of the major characteristics of mobile cloud computing is
that you can access your data from anywhere in the world,
using any mobile device. It does not matter where you are, as
long as you connected to the internet you can access both
applications as well as data from your mobile device.

3. Rapid Elasticity:
Capabilities can be rapidly and elastically provisioned, in
some cases automatically without the need of human
interaction.
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4. Real time data availability:
Another advantage of mobile cloud computing is that you can
get access to real time data, whenever you want and wherever
you want. Given that the data and applications are managed by
a third party, updating your data as well as accessing it in real
time is easily possible. Moreover, it can be accessed multiple
persons simultaneously.

5. Multiple platforms:
Unlike traditional applications, mobile cloud computing
allows for multiple platform support. In other words, whatever
the platform may be, you can easily access the data and
applications stored in the cloud.

6. No upfront costs:
In most cases, cloud applications have minimal or no upfront
cost. It is very much a pay-for-use service which has helped to
grow adoption of the model, especially for SMBs. Without
hefty fees for licensing and upgrades, the cost of adoption is
less of a barrier when cash flow is an issue.

7. Consumers have access to more features on their
mobile phones:
Cloud computing has changed the mobile market by making
previously unthinkable applications possible, such as location-
based social networks and home security tools. There’s no
telling what kinds of features we’ll have access to in the near
future. The possibilities are endless.

8. Resource pooling:
Computing resources are pooled to serve multiple consumers
using a multi-tenant model, with different physical and virtual
resources dynamically assigned and reassigned according to
consumer demand, e.g. storage, processing, memory, network
bandwidth, virtual machines.

1. ISSUESIN MOBILE CLOUD COMPUTING
e  Operational level issues
e End user level issues
e Service and application level issues
e  Privacy, security and trust.
o Context Awareness
e Data Management

Some other issues also included low bandwidth, service
availability, traffic congestion and handling wireless
connectivity with highly heterogeneity.

IV. CHALLENGES IN MOBILE CLOUD
COMPUTING

Mobile cloud computing poses challenges due to the intrinsic
nature and constraints of wireless networks and devices. These
challenges complicate the design of distributed processing
more so than fixed cloud computing.
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A) Architectural issues:

A reference architecture for heterogeneous MCC environment
is a crucial requirement for releasing the power of mobile
computing towards unrestricted ubiquitous computing.The
template is designed so that author affiliations are not repeated
each time for multiple authors of the same affiliation. Please
keep your affiliations as succinct as possible (for example, do
not differentiate among departments of the same
organization). This template was designed for two affiliations

B) Resource poverty of mobile devices versus fixed devices

One of the challenges in MCC environment is presented by
the resource-poor nature of mobile devices. To offset device
limitations, resources can be added to the cloud infrastructure
to provide smooth and continuous user experiences for
advanced applications. Although mobile technology has
improved significantly over the past several years, there is a
significant cost of mobility for a given cost and level of
technology available.

C) Division of Application Services

In order to dynamically shift the computation between mobile
devices and cloud, applications needed to be split in loosely
coupled modules interacting with each other .These modules
are dynamically shift between mobile devices and cloud on
the basis of some parameters like battery level of mobile
device, monetary costs, security or network bandwidth.To
tackle this challenge fast optimization based technique can be
used.

D) Limited Energy source:

Mobile devices are generally less powerful and consume more
energy. Limited Battery life is a biggest issue in mobile cloud
computing. It is a challenge in MCC environment to handle
the limited battery life of mobile device.

V. CONCLUSIION AND FUTURE RESEARCH

Mobile Cloud Computing is a mobile technology which
combines the benefits of both mobile computing and cloud
computing, consequently empowers the mobile user by
providing a seamless functionality. MCC provides a capability
of developing enhanced mobile applications, since it allows
the transfer of the processing overhead to the clouds over the
internet. Some inherent challenges of mobile device like its
energy level are discussed in this paper can be taken up for
future work
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