Author's Accepted Manuscript

A Survey of Computation Offloading Strate-
gies for Performance Improvement of Appli- [ ettt
cations Running on Mobile Devices 3 - % 3

Minhaj Ahmad Khan

www.elsevier.com/locate/jnca

PII: S1084-8045(15)00132-0
DOI: http://dx.doi.org/10.1016/j.jnca.2015.05.018
Reference: YJNCA1414

To appear in:  Journal of Network and Computer Applications

Received date: 6 August 2014
Revised date: 1 May 2015
Accepted date: 25 May 2015

Cite this article as: Minhaj Ahmad Khan, A Survey of Computation Offloading
Strategies for Performance Improvement of Applications Running on Mobile
Devices, Journal of Network and Computer Applications, http://dx.doi.org/10.1016/].
jnca.2015.05.018

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.


http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018
http://dx.doi.org/10.1016/j.jnca.2015.05.018

i

© ® N @& 9 9~ w N

A Survey of Computation Offioading Strategies for Performance
Improvement of Applications Running on Mobile Devices

Minhaj Ahmad Khan
Bahauddin Zakariya University Multan, Pakistan.

Abstract

Handheld mobile devices have evolved from simple voice communi cation devicesto general pur-
pose devices capable of executing complex applications. Despite this evolution, the applications
executing on the mobile devices suffer due to their constrained resources. The constraints such
aslimited battery lifetime, limited storage and processing capabilities produce an adverse impact
on the performance of applications executing on the mobile devices.

Computation offloading addresses the issue of limited resources by transferring the compu-
tation workload to other systems having better resources. It may be oriented towards extending
battery lifetime, enhancing storage capacity or improving the performance of an application. In
this paper, we perform a survey of the computation offloading strategies correlated with perfor-
mance improvement for an application. We categorize these approaches in terms of their work-
load distribution and offioading decisions. We also describe the evolution of the computation
offloading based environment as well as a categorization of application partitioning mechanisms
adopted in various contributions. Furthermore, we present a parameter-wise comparison of au-
tomated frameworks, the application domains that benefit from computation offloading and the
future challenges impeding the evolution of computation offioading.
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1. Introduction

With the advent of smartphone technologies, the mobile devices have become ubiquitous.
These devices are no longer constrained to providing only communication services. Instead,
these devices are capable of executing applications with diverse requirements. The processing
required by these applications may range from simple mathematical computations performed by
acalculator to a very complex voice recognition system.

The execution of complex applications requires the mobile devices to possess powerful re-
sources. The scarcity of these resources has adverse effects on the ever-growing usage of the
mobile devices. For instance, the statistics according to StatCounter show that about 30.66%
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