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ABSTRACT

In recent years, mobile devices are equipped with functionalities comparable to those computers.
However, mobile devices have limited resources due to constraints, such as low processing power,
limited memory, unpredictable connectivity, and limited battery life. To enhance the capacity of
mobile devices, an interesting idea is to use cloud computing and virtualization techniques to shift
the workload from mobile devices to a 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 order to achieve their goals, researchers designed mobile
cloud applications models (examples: CloneCloud, Cloudlet, and Weblet). In this paper, we want to
highlight on cloudlet architecture (nearby infrastructure with mobile device), its methodology and
discuss about the impact of distance between cloudlet and mobile device in our work design.
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I . Introduction devices, and the way they make the life easier,

they have many weaknesses such as limited
Cloud computing and mobile applications have

been the leading technology trends in recent
years. Mobiles devices such as smart phones
and tablets have become an essential part of

battery life-time, limited processing capabilities
and limited storage capacity. One solution to
overcome these limitations is to integrate Cloud
Computing technology with mobile devices to
our lives, because of their powerful capabilities. produce what is called Mobile Cloud Computing

In spite of the benefits provided by the mobile (MCC) [11. Rather than running applications
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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]. MCC has recently become
one of the most important and hottest research
topics; because it integrates the new smart
phones 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 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 computation-intensive
applications (e.g., image processing, augmented
reality) on mobile devices, hindering developers
from bringing richer experiences and complex
applications to mobile users [5]. Therefore,
smartphones require an application model that
supports computation offloading and optimized
for mobile cloud environment in terms of

power.

heterogeneity, context awareness, application
partitioning  overhead, network data cost,
bandwidth, and energy consumption [6].

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

computation  time), or

performance  (in  terms  of
achieving  energy

efficiency on mobile devices[7]. Some of the

proposed applications models have been
discussed in literature review such as: 1)
CloneCloud: CloneCloud [8], [9] 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 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 [10]:
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. 3)
ThinkAir: ThinkAir [11] 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.

. Cloudlet application model

A cloudlet is a new architectural element that

arises from the convergence of mobile
computing and cloud computing.

the middle tier of a 3-tier hierarchy:

It represents
mobile
device - cloudlet —cloud [12]. A cloudlet can
be viewed as a “data center in a box“ whose
goal is to “bring the cloud closer. A cloudlet
has four key attributes: l.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 (.e., CPU, RAM, etc.) to offload
resource-intensive computations from one or
3. Close at hand: 1t is
logically proximate to the associated mobile

more mobile devices.
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devices. “Logical proximity“ is defined as low
end-to-end latency and high bandwidth (e.g.,
one-hop Wi-Fi). 4.builds on standard cloud
technology: It encapsulates offload code from

mobile devices in virtual machines (VMs).
3.1 cloudlet: physical architecture
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Fig 1. cloulet concept

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 [13]. The mobile device functions as a
thin client, with all significant computation
occurring in the nearby cloudlet. If a mobile
device 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 transferred to the second cloudlet
maintaining end-to-end network quality.

3.2 computation offloading cloudlet system

Cloudlet is discoverable by mobile devices and
is virtual-machine based to promote flexibility,
mobility, scalability and elasticity [14].

Mohile device Cloudlet
Preload base VM

Discover & negoliale .
use of cloudlet —__ .
Private overlay - (Base ¢ overlay) — launch VM

Execute launch VM
Use .
clondlet *

Finigh use—____

“Done = Create VM residue
—— Discard VM

Depart =~ VM resdue
Fig 2. dynamic VM Synthesis timeline approach

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 [15].

IV. Work Design

Routers for

Cloudlet/virtualization

g
\
Mobde
device/android
platiorm
Datacenter/Server

Fig 3. Work design architecture

Our design will be done in two steps namely
implementation of Cloudlet infrastructure and
programming on android platform in order to
measure the impact of distance between
cloudlet and associated mobile devices. Cloudlet
and mobile devices must be close but there no
idea in which range. In our experiments, we
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different
cloudlet and mobile device in order to make a

will  consider distances  between
conclusion of an acceptable range of distances

to benefit highly 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
implantation of our system on which our
experiments will rely.
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