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ABSTRACT

Nowadays, Mobile devices are now capable of supporting a wide range of applications. Unfortunately, some of
applications demand an ever increasing computational power and mobile devices have limited resources due to their
constraints, such as low processing power, limited memory, unpredictable connectivity, and limited battery life. To
deal with mobile devices’ constraints, researchers envision extending cloud computing services to mobile devices
using virtualization techniques to shift the workload from mobile devices to a powerful computational infrastructure.
Those techniques consist of migrating resource-intensive computations from a mobile device to the resource-rich
cloud, or server (called nearby infrastructure). In this paper, we want to highlight on cloudlet architecture (nearby
infrastructure with mobile devices), its functioning and in our future work, analyze effects of distance between cloudlet
and mobile devices.
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I . INTRODUCTION

Cloud computing and mobile applications have been
the leading technology trends in recent years. Mobiles
devices such as smartphones and tablets have become an
essential part of our lives, because of their powerful
capabilities. Users depend on their mobile devices to
make calls, create and edit documents, perform image
processing, access the online social networks websites
(Facebook, twitter, etc.), organize meetings and make
video and audio calls. In spite of the benefits provided
by the mobile devices, and the way they make the life
easier, they have many weaknesses such as limited
battery life-time, limited processing capabilities and
limited storage capacity. It is very important to take into
account these limitations, since they are hindering
mobile users from doing their daily tasks in an efficient
way. One solution to overcome these limitations is to
integrate Cloud Computing technology with mobile
devices to produce what is called Mobile Cloud
Computing (MCC) [1].

In MCC, the processing and storage of intensive jobs
are transferred to the resources rich cloud system to take
place there. In case of jobs that need high processing
and computing capabilities, these jobs are migrated to
the cloud where intensive processing can be done, and
thus the final result is returned back to the mobile
device. With this technique, Cloud Computing resolves
both problems: limited processing capabilities and
limited power of the mobile phones. On the other hand,
if there are files, videos and images with a very large
size, they will be transferred to the storage inside the
cloud; and whenever the mobile user needs any of them,
one can request it from the cloud. With this technique
CC resolves the problem of limited storage capacity of
the mobile phones. Rather than running applications
locally and directly requesting data from content
providers, a mobile device can offload parts of their
workload to the cloud, taking advantage of the abundant
cloud resources to help gather, store, and process data

for the mobile device [2].
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MCQC has recently become one of the most important
and hottest research topics; because it integrates mobile
devices with the cloud computing technologies. In
general, to make the smartphones energy efficient and
computationally capable, major hardware and software
level changes are needed, which requires the developers
and manufacturers to work together [3].

Due to size-constraints, hardware level changes alone
may not enable smartphones to achieve true unlimited
computational power. Therefore, software-level changes
are more effective, where computation is performed on
remote resources with partial support of a smartphone's
hardware [4]. Moreover, despite the fast development
of hardware technology, it is still difficult to support
(e.g.,
processing, augmented reality) on mobile devices,

computation-intensive  applications image
hindering developers from bringing richer experiences
and complex applications to mobile users [2]. Therefore,
smartphones require an application model that supports
computation offloading and optimized for mobile cloud
environment in terms of heterogeneity, context
awareness, application partitioning overhead, network

data cost, bandwidth, and energy consumption [5].

II. OVERVIEW OF APPLICATION MODELS
FOR MOBILE CLOUD COMPUTING

The mobile cloud application models are designed to
achieve a particular objective, such as executing
applications that have insufficient resources for local
execution, enhancing applications performance (in terms
of computation time), or achieving energy efficiency on
mobile devices[5]. Some of the proposed applications
models have been discussed in literature review such as:
1) CloneCloud: CloneCloud [6, 7] is a system which
automatically convert applications of the mobile devices
by partially offload it into the virtual clone (phones)
present in the cloud. The synchronization of the
smartphone and its clone is very important for consistent

execution.
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Therefore, when augmentation is required, the
smartphone application process enters a sleep state and
transfers the process state to the clone. The VM creates
a new process state and overlays the received
information, followed by execution of the clone. On
completion of the execution, the process state of the
clones' application is sent to the smartphone, where the
process state is reintegrated into the smartphones'
application and the application comes out of a sleep
state. 2) WebLet [8]: This model is based on elastic
applications  technique, where a single elastic
application is partitioned into multiple components
called weblets.

A weblet can be defined as an independent functional
unit of an application that can compute, store, and
communicate while keeping its execution location
transparent. The topology of the elastic applications falls
into multiple types of patterns, called elasticity patterns.
Weblets support three types of elasticity patterns, i.e.,
replication, splitter and aggregation. 3) ThinkAir:
ThinkAir [9] supports method-level offloading to a
smartphone clone executing in the cloud. It is designed
to achieve the desired QoS (quality of service) by
executing multiple clones of the smartphone in parallel.
ThinkAir requires minor modifications in the source
code of the applications.

Therefore, it is the duty of the programmers to
identify all resource intensive methods that can be
offloaded to the cloud for remote execution. When a
remoteable (offloadable) method is called, ThinkAir
starts the profilers to monitor the remoteable method
and store the information for future offloading
decisions. Moreover, the execution controller makes a
decision about the execution location of the method that
is based on the execution time, energy consumption, and
previous execution history kept by the profilers. There
are also other application models such as Cloudlet,
Excloud, MAUI, and Cuckoo---.In this paper, we will

highlight to Cloudlet model in details.
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III, CLOUDLET APPLICATION MODEL

A cloudlet is a new architectural element that arises
from the convergence of mobile computing and cloud
computing. It represents the middle tier of a 3-tier
mobile device - cloudlet -cloud [10]. A

cloudlet can be viewed as a "data center in a box" whose

hierarchy:

goal is to "bring the cloud closer". A cloudlet has four
key attributes: 1.only soft state: It is does not have any
hard state, but may contain cached state from the cloud.
2. Powerful, well-connected and safe: It possesses
sufficient compute power (i.e., CPU, RAM, etc.) to
offload resource-intensive computations from one or
more mobile devices. It has excellent connectivity to
the cloud (typically a wired Internet connection) and is
not limited by finite battery life (i.e., it is plugged into a
power outlet). 3. Close at hand: It is logically proximate
to the associated mobile devices. "Logical proximity" is
defined as low end-to-end latency and high bandwidth
(e.g., one-hop Wi-Fi). Often, logical proximity implies
physical proximity. However, because of "last mile"
effects, the inverse may not be true: physical proximity
may not imply logical proximity.4.builds on standard
cloud technology: It encapsulates offload code from
mobile devices in virtual machines (VMs), and thus
resembles classic cloud infrastructure such as Amazon

EC2 and OpenStack.
A, Cloudlet: Physical Architecture
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Rather than relying on a distant "cloud," the resource
poverty of a mobile device can be addressed by using a
nearby resource-rich "cloudlet". The need for real-time
interactive response can be met by low latency, one-hop,
and high-bandwidth wireless access to the cloudlet [12].
The mobile device functions as a thin client, with all
significant computation occurring in the nearby
cloudlet. Physical proximity of the cloudlet is essential:
the end-to-end response time of applications executing
in the cloudlet needs to be fast (few milliseconds) and
predictable. If no cloudlet is available nearby, the
mobile device can gracefully degrade to a fallback mode
that involves a distant cloud or, in the worst case, solely
its own resources. Full functionality and performance
can return later, when a nearby cloudlet is discovered.
As Figure 1 illustrates, cloudlets are decentralized and
widely-dispersed Internet infrastructure whose compute
cycles and storage resources can be leveraged by nearby
mobile computers. A cloudlet can be viewed as a "data
center in a box." It is self-managing, requiring little
more than power, Internet connectivity, and access
control for setup. Internally, a cloudlet may be viewed
as a cluster of multi-core computers, with gigabit
internal connectivity and a high-bandwidth wireless
LAN. For safe deployment in unmonitored areas, the
cloudlet may be packaged in a tamper-resistant or
third-party

monitoring of hardware integrity. If a mobile device

tamper-evident enclosure with remote
user moves away from the cloudlet he is currently using,
interactive response will degrade as the logical network
distance increases. To address this effect of mobility, the
offloaded services on the first cloudlet need to be
second cloudlet

transferred to the maintaining

end-to-end network quality.

B. Computation Offloading Cloudlet System

Cloudlet is discoverable by mobile devices and is
virtual-machine based to promote flexibility, mobility,
scalability and elasticity. The mobile devices act like a
thin client, and offload resource-intensive tasks to the

cloudlet.
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Fig. 2 Dynamic VM Synthesis Timeline Approach[13]

Moreover, the mobile devices rely on low-latency,
one-hop cloudlet that is accessible via a Wi-Fi
connection. For this approach (Dynamic VM Synthesis),
a small VM overlay is delivered by a mobile device to
cloudlet infrastructure that already possesses the base
VM from which this overlay was derived. The
infrastructure applies the overlay to the base to derive
the launch VM, which starts execution in the precise
state from which the overlay was derived. Figure 2
illustrates the steps of this approach. Cloudlet stands for
low latency, processing power and high bandwidth.

IV. WORK DESIGN

Our design will be done in two steps namely
implementation of Cloudlet infrastructure and pro-
gramming on android platform in order to measure the
impact of distance between cloudlet and associated

mobile devices.
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Fig. 3 Work design Architecture
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Cloudlet and mobile devices must be close but there
no idea in which range. In our experiments, we will
consider different distances between cloudlet and
mobile device in order to make a conclusion of an
to benefit highly

acceptable range of distances

cloudlet's power.

V. CONCLUSION

Mobile devices have very limited resources, being
their main weak points computing power, storage
space, and battery life. To augment computing power
and improve battery life, many of mobile applications
models have developed so far by some researchers.
Among them, Cloudlet which will be used in our
design have been detailed in order to use it in our
implementation. Our following work will be the
implementation of our system design on which our

experiments will rely.
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