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Abstract: Cloud computing technologies are helping mobile platforms to achieve abilities beyond their scope. As we know that
mobile device specifications are at an all-time high and most of the complex computing tasks can be easily handled on a mid-range
mobile device nowadays. But along with that comes the extra headache of always upgrading to a better device. This can be eradi-
cated by the latest advancement in cloud technology and how they can be implemented in a mobile environment. The objective of
this work is to make a seamless mobile environment experience where the user need not worry about the hardware limitation of his
mobile device and can independently use the services one requires without any hassle. And finally, this paper puts forth a few of
the examples of the mobile application that embraced MCC(Mobile Cloud Computing) and a brief case study on how the adaptation
of MCC affected the application use cases

IndexTerms: Mobile Cloud Computing, Cloud Computing, Mobile environment, Cloud Applications.

1.0 INTRODUCTION
Consumer electronics have seen a gradual rise when it comes to mobile technologies with the total number of 61.51% mobile phone
users out of which 45.05% of users being smartphone users[1]. Along with that comes the rapid development of advanced mobile
applications. However, smartphone computation capabilities are limited by the hardware they are provided with. A rapid leap in
development ideologies might result in more demanding hardware specifications.
MCC or Mobile Cloud Computing is an emergent technology that can be used to develop service applications. This has also led to
various mobile applications being developed that used cloud resources for processing and storage purposes[2]. The inspiration
behind this work centers around the concept of leveraging finite tools for connectivity in such a way that people can make the best
use of their mobile devices. Resource-intensive activities should be transferred to the cloud such that limitations on personal devices
are mitigated.
Hence the key goals of this paper are as follows:

e Identify mobile app shortcomings when it comes to intense computing and resources

e Explore existing solutions for these limitations
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e Investigate MCC in terms of a particular scenario and use case
Fig. 1: (a) three tier architecture for mobile cloud computing
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Figure 1(a) gives a brief idea about the three-tier architecture that explains the concept of MCC and how it can be used to imple-
ment in a mobile environment. It shows how a bunch of mobile devices operate over Wireless apps and can access the distant
cloud servers for their usage.

2.0 RELATED WORK

MCC was defined by Kovachev, Cao and Klamma [3] as: “Mobile cloud computing is a paradigm for straightforward elastic en-
hancement of mobile app functionality by pervasive cellular connectivity to cloud storage and processing services, with context-
conscious contextual adjustment of offloading to alter operational environments while maintaining usable sensing and mobile de-
vice interactive functionality.”[12]

They mention how smartphone usage has improved in terms of functionality due to the issues that currently exist such as low
processing power, device memory, CPU, etc. being solved.[4] Hence, apps may be built to be easier and less bloated than the
applications they would operate[5]. MCC is a philosophy that seeks to minimize these limitations by expanding smart device capa-
bilities through the use of cloud infrastructure, as necessary. Resource-intensive activities can be delegated to the cloud or other
services to reduce the limitations on mobile devices. In MCC, data collection and retrieval takes place outside of the mobile com-
puter, whereas in cloud computing, data storage is typically just local[6].

Several current systems have been suggested for doing this. Some of such architectures are also classified in augmented execution,
application mobility, elastic partitioned/modularised applications, and ad hoc mobile cloud.[13]

1. Augmented execution: Smart app operations are offloaded to the cloud to address the drawbacks of mobile apps, such as
computing capacity, battery life, and memory. Virtual machine technologies facilitate this form of design by disabling
such overlays, moving them to the cloud and enabling them to restart.[14]

2. Application mobility: Application mobility is focused on the principle of process migration which enables processes to be
halted, migrated to another computer and resumed seamlessly.[15] The distinction in this and Augmented Execution is
that migration will occur in  wvarious underlying network technologies in device versatility.

™Ml

Fig. 2(a) application mobility across different devices
Figure 2(a) shows us how applications can be mitigated across various platforms such as a mobile, tablet, Desktop as well
as laptop and share the same instance.

3. Elastic/Partitioned Modularised Applications: By using elastic partitioned applications, the software is partitioned into
modules such that they can be dynamically run independently on a server. [16]

4. Ad-hoc Mobile Cloud: The downside to unloading computation is its reliance on the network, which ensures that if the
link is not functional or if it is unreliable, it is not possible to unload and restart the execution to the transaction.[17]
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Fig. 2(b) ad hoc cloud and working mode

Figure 2(b) represents the ad hoc cloud infra and the two working modes that it provides to the user. Where one part is the ad hoc
part and the other two describes how processes are distributed

3.0 OBSTACLES AND PROBLEMS

The cloud is computationally efficient, although mobile devices have minimal computing resources. And we've got to do them. We
first illuminate some of the crucial obstacles.

3.1 Obstacles

Three service models are supported in cloud computing i.e. Software as a service (SaaS), Platform as a Service (PaaS) and
Information as a Service (laaS). Yet so far only SaaS has been introduced in mobile cloud services as mobile devices have
inadequate disk space, memory, weak display, and processing resources.

Absence of specifications [7] or absence of universal specifications is another hurdle to mobile cloud infrastructure, con-
tributing to issues such as reduced scalability, poor delivery of resources and lock-in by service providers.

3.2 Potential problems

Resource shortage for smart apps: For addition, phones and tablets have fewer computing ability, reduced storage space,
low display and small batteries relative to personal computers.

Bandwidth and latency of the network: Another problem with mobile cloud computing is reduced capacity and strong
network latency. Coverage for 4G wireless networks may be restricted by cell tower capacity in certain places where low-
power signal transmission contributes to reduced coverage and higher latency.

Quality of network and intermittency: Constant and easy Internet access must be assured in mobile cloud computing. The
mobile app is still linked to the cloud whenever or wherever the consumer chooses to be related.

Privacy concerns: Smart devices utilize clouds for computational services and software. Nowadays, smartphones have
built-in special protection apps to shield them from misuse. The Google Security Policy Program provides the facility for
users to remotely lock or delete details from a compromised or damaged mobile computer.[8]

4.0 RESULTS AND DISCUSSIONS

4.1 Google Photos: Google Photos is a picture uploading and storage tool that Google has created. It offers users easy, unre-
stricted storage of photographs up to a limit.

Effect of MCC on Google Photos can be stated as:

MCC enables users to back up and store their image in google clouds
Photos and Videos uploaded to the cloud can be used to produce personalized contents using Al
Uploaded content is also categorized and image search is enhanced
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Fig. 4.1(a) Google Photos interface
In figure 4.1(a) we see the search bar of google photos where we can search using categories, location, names, etc

4.2 Spotify: Spotify is a digital music, podcast, and video streaming service that gives you access to millions of songs and other
content from artists all over the world. [9]
Effect of MCC on Spotify: [10]

e Heavy customizations on personalized recommendations

e Dynamic interface specific to users

e Users no longer had to store music locally

e Wide range to discoverability for the users

Fig. 4.2(a) Land-in page of Spotify
Figure 4.2(a) is the landing page of Spotify where it gives a highly personalized home screen where all the contents are pulled from
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the MCC and gives a highly personal application
Fig. 4.2(b) Spotify year wrap statistics[19]
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Figure 4.2(b) displays a graphical representation of Spotify’s year-end wrap where it gives the user an overview of their usage
activity
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4.3 Netflix: Netflix is a subscription company that enables its subscribers to view a diverse range of award-winning Television
shows, videos, films and more on dozens of network-connected platforms.[11]
Effect of MCC on Netflix:

e Streaming of Video content directly from the cloud

e No local storage of video content

e Personalized recommendations based on Al
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e Personalized Artworks generated through Machine Learning Algorithms
Fig. 4.3(a) Land-in page of Netflix mobile app
Figure 4.3(a) gives the home screen of a Netflix mobile app similar to Spotify and similarly is highly personalized to the user. And
all the contents are pulled in from the cloud storage.

5.0 FINDINGS

e Traditional apps need to be developed forever, particularly as compared to their native web equivalents. They are typically
published in one large box, and the scalability model leaves a lot to be desired. Cloud citizen, on the other side, conforms
to a structure built to optimize durability. This achieves so by repetitive behaviors.

e The design used by conventional apps makes a connection between the device and the Shell. This reliance allows transition
and scalability a complicated and risky problem. The architecture for cloud-native applications is built to enable developers
to use APIs as a way of abstracting from dependencies. The primary explanation for this is to help teams work on what
counts—tech.

e For conventional software, the organization’s activities must obtain the finished program code from the developers and
execute this in development.DevOps of native cloud frameworks allow all the difference here. It's a mix of individuals,
systems, and resources. The outcome is a partnership between developers and operations that results in a seamless transi-
tion of completed device code to output. This allows the operation to be more efficient and quicker.

6.0 CONCLUSION

This paper analyzes current empirical results on mobile data infrastructure and explores cloud-based mobile data infrastructure
solutions. The problems and difficulties of mobile data networks in mobile cloud infrastructure would be raised for potential study.
Using established work, we conclude that MCC is a valuable strategy for the expansion of computing and energy in mobile devices.
The advantages of MCC may be obtained by someone who allows good use of their cell phone, whose usage extends beyond mere
messaging and calling, and who constantly accesses the Internet by their smartphones. This paper states few of the applications that
benefited from the MCC scene being introduced and also how it has entirely changed the user experience of mobile applications.

JETIR2005170 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 218


http://www.jetir.org/

© 2020 JETIR May 2020, Volume 7, Issue 5 www.jetir.org (ISSN-2349-5162)

7.0 REFERENCES

[1]  https://www.bankmycell.com/blog/how-many-phones-are-in-the-world#1579705085743-
b367bdb-9a8f

[2] Qureshi, S. S., Ahmad, T., Rafique, K., & Shuja-ul-islam. (2011). Mobile cloud computing as a
future for mobile applications - Implementation methods and challenging issues. 2011 IEEE Inter-
national Conference on Cloud Computing and Intelligence Systems.
DOI:10.1109/ccis.2011.6045111

[3] D. Kovachev, Y. Cao, and R. Klamma, “Mobile cloud computing: a comparison of application
models,” arXiv preprint ar X iv:1107.4940, 2011.

[4] H. Qiand A. Gani, “Research on mobile cloud computing: Review, trend and perspectives,” in
Digital Information and Communication Technology and its Applications (DICTAP), 2012 Second
International Conference on. IEEE, 2012, pp. 195-202.

[5] X. Zhang, A. Kunjithapatham, S. Jeong, and S. Gibbs, “Towards an elastic application model for
augmenting the computing capabilities of mobile devices with cloud computing,” Mobile Networks
and Applications, vol. 16, no. 3, pp. 270-284, 2011.

[6] W.Jia, H. Zhu, Z. Cao, L. Wei, and X. Lin, “Sdsm: a secure data service mechanism in mobile
cloud computing,” in Computer Communications Workshops (INFOCOM WORKSHOPS), 2011
IEEE Conference on. IEEE, 2011, pp. 1060-1065.

[7] Chetan S., Gautam Kumar, K. Dinesh, Mathew K., and Abhimanyu M.A: “Cloud Computing for
Mobile World”.

[8] Device policy for Android: Overview for Users.[Online].Available:http://www.google. com/sup-
port/mobile/bin/answer.py?hl=en&an swer=190930

[9] https://support.spotify.com/us/using_spotify/getting_started/what-is-spotify/

[10] Yakob Utama Chandra, Lay Christian, Hanny Juwitasary, Robertus Nugroho Perwiro Atmojo, Wil-
liam Febrianto, “Analysis Factors of Intention to Use Music as a Service Application: A Case Study
of Spotify Application” 2018 International Conference on Computer, Control, Informatics and its
Applications (IC3INA)

[11] https://help.netflix.com/en/node/412

[12] Jayasimha SR, Dr.Usha J, and Dr.Srivani S G, Efficient Power Management using Fuzzy Logic
for Cloud Computing Environment” IEEE, 3 rd International Conference on Computational Sys-
tems and Information Technology for Sustainable Solutions, CSITSS 2018, Bengaluru, India, 20th
- 22nd December 2018, pp 35-40, ISBN: 978-1-5386-6078-2 © 2018 IEEE

[13] Dr.UshaJ, Jayasimha SR, Dr.Srivani S G, &quot; Automata Approach to Reduce Power Consump-
tion in Smart Grid Cloud Data Center&quot; 3 rd International Conference, Cognitive Computing
and Information Processing- CCIP2017&quot; 15th -16th December 2017, JSS Academy of Tech-
nical  Education, Bengaluru, Vol. 801, pp 248-257, Springer, Singapore.
http://doi.org/10.1007/978-981-10-9059-2.

JETIR2005170 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 219


http://www.jetir.org/

© 2020 JETIR May 2020, Volume 7, Issue 5 www.jetir.org (ISSN-2349-5162)

[14] Jayasimha S.R, Dr.Usha J, Dr.Srivani S.G “Analysis of Power Consumption under Different
Workload Conditions in the Data Center” IEEE, 3 rd International Conference on Electronics and
Communication Systems (ICECS 2016), 26th Feb 2016, Coimbatore, pp 1036- 1040, ISBN: 978-
1-4673-7832-1/16/$31.000©2016 IEEE.

[15] Jayasimha SR, Usha J, and Dr.Srivani S G, “A Comprehensive Review of Energy Efficiency in
Cloud Computing Environment”, International Journal of Engineering &amp; Technology, Vol7,
No. 3.29,2018, pp 249-252, E-ISSN:2227-524X, DOI-
10.14419/ijet.v713.29.18805, https://www.sciencepubco.com/index.php/ijet/arti-
cle/view/18805/8604https://www.scopus.com /sourceid/21100805731?0origin=sbrowse

[16] S.R. Jayasimha, J. Usha and S. G. Srivani, “Minimizing Power Consumption and Improve the
Quality of Service in the Data Center” Indian Journal of Science and Technology Vol 9(43), pp 1-
5, DOI: 10.17485/ijst/2016/v9i43/104388, November 2016, ISSN (Print): 0974-6846 ISSN
(Online): 0974-5645

[17] Mr.Jayasimha S R, Dr.Usha J, and Dr. S G Srivani,” Analysis of Energy Efficient Load Balancing
of Virtual Machine in Cloud Computing” presented at the (ICTRITCSA —2019) 2 nd International
Conference on Recent Innovations Trends in Computer Science and Applications, held on 25th and
26th October 2019.

[18] M. Pathan, R. Buyya, and A. Vakali, “Content delivery networks: State of the art, insights, and
imperatives,” in Content Delivery Networks, ser. Lecture Notes Electrical Engineering, R. Buyya,
M. Pathan, and A. Vakali, Eds., vol. 9. Springer Berlin Heidelberg, 2008, pp. 3-32

[19] https://lifehacker.com/why-your-spotify-wrapped-recap-has-songs-youve-never-1i-1840239030

[20] K. Kugler, K. Chard, S. Caton, O. Rana, and D. Katz, “Constructing a social content delivery net-
work for science,” in eScience (eScience), 2013 IEEE 9th International Conference on, Oct 2013,
pp. 350-356.

JETIR2005170 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 220


http://www.jetir.org/

