
DOI: 10.4018/IJSDA.20220701.oa2

International Journal of System Dynamics Applications
Volume 11 • Issue 2 • July-December 2022

This article published as an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and production in any medium,

provided the author of the original work and original publication source are properly credited.

*Corresponding Author

1

Models for Efficient Utilization of Resources 
for Upgrading Android Mobile Technology
Abha Jain, Shaheed Rajguru College of Applied Sciences for Women, India

Ankita Bansal, Netaji Subhas University of Technology, India

ABSTRACT

The need of the customers to be connected to the network at all times has led to the evolution of mobile 
technology. Operating systems play a vitol role when we talk of technology. Nowadays, Android 
is one of the popularly used operating system in mobile phones. The authors have analysed three 
stable versions of Android, 6.0, 7.0, and 8.0. Incorporating a change in the version after it is released 
requires a lot of rework and thus huge amount of costs are incurred. In this paper, the aim is to reduce 
this rework by identifying certain parts of a version during early phase of development which need 
careful attention. Machine learning prediction models are developed to identify the parts which are 
more prone to changes. The accuracy of such models should be high as the developers heavily rely 
on them. The high dimensionality of the dataset may hamper the accuracy of the models. Thus, the 
authors explore four dimensionality reduction techniques, which are unexplored in the field of network 
and communication. The results concluded that the accuracy improves after reducing the features.
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INTRODUCTION

In today’s rapidly growing industry, it is very essential to build an effective and reliable connectivity to 
establish an efficient communication among the clients and employees of any business organization. 
Communication involves sharing of critical information between the user and the organization 
where security plays a key role in terms of privacy (Auxilia et al., 2020). The customers want to be 
connected and be able to communicate with any business organization at any time and from anywhere. 
The demand of being connected 24/7 is only possible due to the evolution of mobile and Internet 
technology. The availability of newer operating systems in the competing market plays a significant 
role in improving the mobile technology. Among many other characteristics and applications; one 
of the distinguishing characteristics offered by mobile operating systems is that the users can get 
connected to the internet using the wireless service provider of their smart phones which is cost 
effective as the mobile system is completely wireless leading to benefits like saving of money and 
space as compared to wired sensor network (Elfouly et al., 2017). Various types of operating systems 
are available in the market, the most popular being Android. Android has seen various versions starting 
from version 1.0, then1.5, 1.6, 2.1, 2.2, 2.3, 3.0and so on. Each version has the improvements over 
the previous one and thus, it is always advisable to go with the latest version. The upgradation of a 
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version to a higher version may be due to a number of reasons, such as identification of some bug 
in the previous version, change in the customers’ demands, change in technology in the market, etc. 
We can also see that change is the need of the hour and we as humans must adapt to those changes. 
However, seeing from the end of developer’s site, we should understand that incorporating a change 
due to any of the above listed reason resulting in a new version is not at all an easy task. It comes with 
lots of difficulty and requires huge amount of resources in terms of time, money and manpower. To 
elaborate on this, let us understand that the development of a software goes through certain stages 
before it can be deployed. Incorporating a change in any part of the software (due to any of the reasons 
stated above) may need widespread changes in different parts of the software and thus lots of rework 
is required (Sharma et al. 2014). Cost and effort of this rework significantly increases with the stages 
in software development lifecycle (Boehm and Basili 2001).

The authors in this paper aim to work in the direction of reducing the rework and thus, saving of 
cost and other resources. For this, the three stable versions of Android, viz Android 6.0 (Marshmallow), 
Android 7.0 (Nougat) and Android 8.0 (Oreo) are analysed. Each version is fairly large in size consisting 
of a large number of classes. Due to the availability of limited resources, the developers fail to pay 
equal attention to all the classes, leading to poor quality software. Thus, the main idea revolves around 
identification of those classes which are more vulnerable to changes in the next software update. The 
authors have constructed the prediction models which can be used by the developers/designers in the 
early phases of software development to identify the classes which need focussed attention. Next, we 
discuss about the correctness or accuracy of the constructed prediction model. Since the developers 
are relying on these models for identifying the classes, it is very important that the model should be 
as accurate as possible. The high dimensionality of the dataset is one of the hindrance which may 
hamper the accuracy of the models. In addition to this, the high index of features (high dimensionality) 
makes the computation of data an expensive and tedious task (Rattanawadee and Srivihok, 2015). 
Dimensionality Reduction refers to the process of reducing the number of dimensions of a given data 
set. This leads to a reduction in the number of variables and utilization of a group of prime variables.

In this paper, the authors have used feature selection algorithms for selecting a subset of 
relevant features from a given set of features such that they would yield the most optimum results 
while building an effective and efficient predictive model (Padmaja and Vishnuvardhan, 2016).The 
literature shows the wide use of traditional statistical method known as regression analysis to extract 
the useful features. In this study, univariate Logistic Regression (LR) is used to find the effect of 
each independent variable with the dependent variable. Thereafter, multivariate LR is also used for 
constructing the model. In addition to the regression analysis which is a statistical approach, there 
are much newer and popularly used feature selection techniques broadly classified under the three 
approaches: filter approach, wrapper approach and embedded approach (Bachu and Anuradha 2019). 
While filter approach focuses on the data instead of the algorithm used for mining it and gathering 
the relevant information by analysing the nature of the data, the wrapper approach focuses on the 
applicability or pertinence of each feature and the optimality of the solution thus obtained (Bolón-
Canedo et al. 2014). The embedded approach, on the other hand, is more focused and aims towards 
optimizing the model for a particular training algorithm. In this research, the authors have analysed 
four sequential search techniques viz. Sequential Forward Selection (SFS), Sequential Backward 
Selection (SBS), Sequential Forward Floating Selection (SFFS) and Sequential Backward Floating 
Selection (SBFS) that are employed by wrapper methods for feature selection. The authors found that 
the usage of these sequential search techniques in different domains such as gene selection, big data 
classification, pattern recognition and image recognition (Pudil et al. 1993 and Peralta et al. 2015) 
have produced promising results. However, these techniques are unexplored in the field of networks 
and communication. Thus, this motivated the authors to explore these search techniques to reduce 
the features of popular mobile technology, Android.

To determine the efficiency of these sequential search techniques, the prediction models are 
constructed using three popularly used machine learning classifiers viz. K-Nearest Neighbor (KNN), 



 

 

20 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/models-for-efficient-utilization-of-

resources-for-upgrading-android-mobile-technology/281693

Related Content

Optimizing User Quality of Experience through Overlay Routing, Bandwidth

Management and Dynamic Trans-Coding
Maarten Wijnants, Wim Lamotte, Bart De Vleeschauwer, Filip De Turck, Bart Dhoedt,

Piet Demeester, Peter Lambert, Dieter Van de Walle, Jan De Cock, Stijn

Notebaertand Rik Van de Walle (2012). Technological Innovations in Adaptive and

Dependable Systems: Advancing Models and Concepts  (pp. 160-180).

www.irma-international.org/chapter/optimizing-user-quality-experience-through/63580

Principles of Classification
Veli Lumme (2013). Diagnostics and Prognostics of Engineering Systems: Methods

and Techniques  (pp. 55-73).

www.irma-international.org/chapter/principles-classification/69672

A Formalised Approach to the Management of Risk: A Conceptual

Framework and Ontology
Mike Brownsword (2010). International Journal of Knowledge and Systems Science

(pp. 1-21).

www.irma-international.org/article/formalised-approach-management-risk/48842

Adaptive Neuro-Fuzzy Sliding Mode Controller
Sana Bouzaidaand Anis Sakly (2018). International Journal of System Dynamics

Applications (pp. 34-54).

www.irma-international.org/article/adaptive-neuro-fuzzy-sliding-mode-controller/202399

Exploring Societal Risk Classification of the Posts of Tianya Club
Jindong Chenand Xijin Tang (2014). International Journal of Knowledge and Systems

Science (pp. 36-48).

www.irma-international.org/article/exploring-societal-risk-classification-of-the-posts-of-tianya-

club/110912

http://www.igi-global.com/article/models-for-efficient-utilization-of-resources-for-upgrading-android-mobile-technology/281693
http://www.igi-global.com/article/models-for-efficient-utilization-of-resources-for-upgrading-android-mobile-technology/281693
http://www.igi-global.com/article/models-for-efficient-utilization-of-resources-for-upgrading-android-mobile-technology/281693
http://www.irma-international.org/chapter/optimizing-user-quality-experience-through/63580
http://www.irma-international.org/chapter/principles-classification/69672
http://www.irma-international.org/article/formalised-approach-management-risk/48842
http://www.irma-international.org/article/adaptive-neuro-fuzzy-sliding-mode-controller/202399
http://www.irma-international.org/article/exploring-societal-risk-classification-of-the-posts-of-tianya-club/110912
http://www.irma-international.org/article/exploring-societal-risk-classification-of-the-posts-of-tianya-club/110912

