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Abstract:

In the recent years, the nature of the Internet egasstantly changing from a place used to read web
pages to an environment that allows end-usersrigoftware applications. Interactivity and colladion have
become the keywords of the new web content. Thig emvironment supports the creation of a new geioera
of applications that are able to run on a wide eanfjhardware devices, like Mobile Phones or PexisbDigital
Assistants (PDAs) and this development gives nsildbile Cloud Computing. Mobile Cloud Computingitst
simplest refers to an infrastructure where bothdhi storage and the data processing take plasg®wf the
mobile device. Mobile cloud applications move tlenputing power and data storage away from mobitaph
and into the cloud, bringing applications and melgibmputing to not just smartphone users but a rouzader
range of mobile subscribers.

In this work, Mobile learning system is designeddzhon electronic learning (e-learning) and magiktithin
the context of mobile cloud computing. Howeverditianal m-learning applications have limitatiomstérms of
high cost of devices and network, low network traission rate, and limited educational resources;dloud-
based -learning application is introduced to sahese limitations. A mobile website is developedivad as a
mobile application, this services which will be ex#d free, which will then gather relevant inforimatin
relation to the individuals’ topic of interest froandatabase located on a remote server and alstinkslgotten
from the cloud (internet) to expand the knowledgée anderstanding of the individual in the areantéiiest.
Keyword: Cloud Computing, Mobile Learning System, Mobilevizes

1. Introduction

Cloud Computing is the use of computing resouftesdware and software) that are delivered as a
service over a network (typically the internet)ekists when tasks and data are kept on the inteaitteer than
on individual devices, providing on-demand accégmlications are run on a remote server and thahtsethe
user.

Mobile-learning happens when people are away frbeir toffices or classrooms. On the way back
home from school or office, most people prefeiigteh to music, the radio news, or sports prografttsen they
get home, if they want to learn, mobile devicesratlikely to be their main choice. The more likehoices
would be DVD/CD Players, videotapes, computersaitedd with learning software or computers with high
speed access to the Internet for e-learning. Mqtfienes will mainly be used for communications wither
people, not for learning purposes. M-learning doesreplace traditional learning, but is just aeotivay of
learning using a new technology. Most mobile phohage a small memory and storage capacity in mobile
phones, which limits the length of emails, the apgrof attachments, and the use of tabs or multipfelows.

Mobility has become a very popular word and rapidcreasing part in today’s computing area. An
incredible growth has appeared in the developmédnmobile devices such as, smartphone, PDA, GPS
Navigation and laptops with a variety of mobile garing, networking and security technologies. lalitidn,
with the development of wireless technology likeMek, Ad Hoc Network and WIFI, users may be surfing
Internet much easier but not limited by the calledefore. Thus, those mobile devices have beesptazt by
more and more people as their first choice of waglkand entertainment in their daily lives.

2. Design Framework

Cloud computing systems actually can be considased collection of different services, thus theneavork of
cloud computing is divided into three layers, whigh infrastructure layer, platform layer, and aggtion layer.
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Figurel: The Framework of Cloud Computing (Sou&eShankar, 2009).
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2.1 Mobile Cloud Computing
Nowadays, both hardware and software of mobile aisviget greater improvement than before, some
smartphones such as iPhone 4S, Android serialsdaMia Mobile serials and Blackberry, are no longsst |
traditional mobile phones with conversation, SM&)dil and website browser, but are daily necessitiasers.
Meanwhile, those smartphones include various sgnsindules like navigation, optics, gravity, oridita, and
so on which brings a convenient and intelligent ilgobxperience to users. In 2010, Google CEO Ecten8dt
described mobile cloud computing in an intervieattibased on cloud computing service developmenbila
phones will become increasingly complicated, andhavto a portable super computer. In the faceasfous
mobile cloud services provided by Microsoft, App@&oogle, HTC, and so on, users may be confusedtabou
what mobile cloud computing exactly is, and whatf@atures are. Mobile Cloud computing at its seaplefers
to an infrastructure where both the data storagkthe data processing happen outside of the mdieNéce.
Mobile cloud applications move the computing powad data storage away from mobile phones and o t
cloud, bringing applications and mobile computiognbt just smart phone users but a much broadegerah
mobile subscribers.
2.2 Conceptsand Principle

The mobile cloud computing is a development of deolbmomputing, and an extension to cloud
computing. In the previous mobile device-baseerisive computing, data storage and mass information
processing have been transferred to 'cloud’ and tha requirements of mobile devices in computizgpdility
and resources have been reduced, so the developimyng, deploying and using mode of mobile alans
have been totally changed. On the other hand, ahminals which people used to access and acquorg cl
services are suitable for mobile devices like spiahe, PDA, Tablet, and iPad but not restrictedixed
devices (such as PC), which reflects the advantagdsoriginal intention of cloud computing. Themefofrom
both aspects of mobile computing and cloud computime mobile cloud computing is a combinationha two
technologies, a development of distributed, gridl aentralized algorithms, and have broad prospfmts
application. Mobile cloud computing can be simpiyided into cloud computing and mobile computing.
Those mobile devices can be laptops, PDA, smargdoand so on which connects with a hotspot or base
station by 3G, WIFI, or GPRS. As the computing angjor data processing phases have been migrated to
‘cloud’, the capability requirement of mobile destcis limited, some low-cost mobile devices or ewen-
smartphones can also achieve mobile cloud compiyngsing a cross-platform mid-ware. Although diém
mobile cloud computing is changed from
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Figure 2: General Mobile Cloud Computing Bitecture(Source: Hoang T. Dinh, Chonho Lee, Dusit

Niyato, and Ping Wang, 2011).

The mobile devices are connected to the mobile oddsvthrough base stations that establish and
control the connections (air interface) and funwdiointerfaces between the networks and mobile cgavi
Mobile users’ request and information are trangditb the central processors that are connectdtketeervers
providing mobile network services. Here, servidge IAAA (Authentication, Authorization and Accoung)
can be provided to the users based on Home AgeA) @hd subscribers’ data stored in databases. The
subscribers’ requests are then delivered to a dioraligh the Internet. Cloud controllers presenthia Cloud,
process the requests to provide the mobile usetts the corresponding cloud services. These senaces
developed based on the concepts of utility computiirtualization and service-oriented architecture

3. Mobile Learning (M-Learning)

‘The success of mobile learning will ultimately odwe around a mosaic of rich converged experienthsse
experiences will rest, in turn, on a foundatiorcohverged network and device technologies, wiredessices,
rights management, content management, search eraeat; and transactional processing power.” (Wagner
2005). In some respects, this is perceived as@ugan of ‘just-in-time’ and ‘just-for-me’ informigon delivery;
however, the employment of mobile devices will lae from a panacea for the problems currently faiced
education unless implementations of m-learning teded of lessons ‘e-learned’ (Wagner, 2005).

Learning models, and more specifically the effemtiess of various learning methods and techniques,
have been studied for decades. Exploring the éiffielearning styles, expected training outcomed,farms of
instruction are important components of evaluathgge models. In many situations, especially thmaalving
military personnel or first responders, providingstruction or training that can be accessed ongthe is
essential. These end users often need informatiah dan be updated regularly and accessed anykore.
example, immediate access to training content;tiea intelligence and operational data on a pdetalevice
can provide first responders a significant advamtaben accomplishing their mission. The "mobile™imobile
learning" has two implications:

. Learner mobility: learners are able to engage uncational activities without the constraints of imay
to do so in a tightly delimited physical locatidfo a certain extent, learning can happen outsidassroom or
in various locations, requiring nothing more thha motivation to do so wherever the opportunitgesi— from
books, electronic resources, places and people.

. Mobile devices: portable, lightweight devices that sometimes small enough to fit in a pocket or in
the palm of one's hand. Typical examples are mgqttilenes, smartphones (like the iPhone), palmtopd, a
handheld computers like the iPad or PDAs (Persongital Assistants); Tablet PCs, laptop computend a
personal media players like the iPod can alsoviihin its scope. These devices can be carriedrarauith
relative ease and used for communication and amiidlon, and for teaching and learning activitibattare
different from what is possible with other media.

84



Journal of Information Engineering and Applications www.iiste.org

ISSN 2224-5782 (print) ISSN 2225-0506 (online) J NN}
Vol4, No.5, 2014 ISTE
.-""'_'_'_'_FH-_\_\_\-"'-..\_

<«
T i

""‘""‘] phons
e
Maoblle -|" elearning Services o’ elLearnlng Serviee fo—2
Dowice
- -
w
Interace Interace
-
User Interface Authentication Authentication
3
k.
| '
Biuetooth/ WiF| - TCR/IP TCR/IP

Figure 3: Architecture for Cloud based m-learnjAQu Taha Zamani, 2014).

4.0 Design M ethodology

One of the popular ways of accessing learning médion from the internet asides using the inbuibtite web
browser is mobile applications, and for this molaifgplications to be developed by application dgweils, the
use of cloud computing comes in, because in usiodile applications that interact with the web, a&rus
searches for a learning information or clicks omramtent of choice in the application and informatis
displayed to the user.

5.0 Results and Discussion

The developed models were implemented using Hthp, Rlysql, Ajax for the mobile website and Java tfoe
mobile application (see appendix for codes). Thelehes developed in such a way that a user hasdister on
the mobile website to be able to use the full fiomst on the mobile application, but on the intecdghe user, if
he/she wishes to use the mobile application servidéch is accessible on the mobile website. Théilao
website offers three major components which relatesvery cloud computing technique. They are Regdi
composing and commenting on articles, Downloadirademial resources, For logged in users, accessdo r
current semester courses.
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Figure 4: Interface of the mobile website (lautethnet78.net)
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41 Registration Process

Users are expected to register in order to halleafiwess to the resources. Un-registered users hav
limited access to the resources such as readiagioles alone and downloading materials of thhoice. When
a user registers, they are expected to supply tfeires, level, matric number, email, phone numbmrent
semester, and password for security.
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Figure 5 The registration webpage.
4.3  Student Settings

This is one of the major functions of the wholed®lp students visit to learn what they wish to teafr
the resources they have aren'’t sufficient enougheXplained before, student registers, and ontratiem they
enter their level and current semester, that infion is then processed which outputs the courgeshiat
semester for the student and for their level. Alsiti can change their information in their conahel, the
control panel contains the current semester, emaihe, and level.

The Load Balancer determines which server needsidnage the load (either the active, or both), the.

incoming service request from the user. Both actind passive servers can be connected to a starage
network and the network infrastructure. The setakes additional data from the storage area netthatkneeds
to be processed. The advantage of this architecdutret it offers an interactive mode on mobileides, as a
special benefit from using the Data center withi& tmobile cloud environment

Due to low speed internet connection, the webpagebleen optimized to reduce the download time paddsof
the webpage, to open fast on mobile devices. Anadythe webpages load time, using google chromes’
developer extension. The webpage loads at 2.18decon
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Figure 6: Snapshot of the webpage’s load time.
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According to the technology development trend, éased speed and density of Integrated Circuitsafoed
Transmission capacities on Optic Fibre Networks Bletivorking Flexibility, Distributed and Open Plati-
based Communication Software, Capacity Growth aemt Application Services on Wireless, Emergence of
Next-Generation Networks (IP-based), Delivering QfoEReal time services, Ubiquity of networks thgbu
RFID & IPv6 (Next Generation Internet) are the dadhaf the age.

The mobile cloud model scenarios share some confestore that we have already discussed previoassy,
summarized below:

« User-centric security and privacy protection: A amaincentive for mobile users using the mobile
clouds is to protect users’ data.

e Strong reliability and fail-over protection: Damaged loss of mobile devices are common due to their
small and portable nature. The mobile cloud leayrsiypstem provides a suite where the student can re-
access the information.

Conclusion

The cloud computing has the significant scope tange the whole education system. In present
scenario the e-learning is getting the populantgl this application in cloud computing will sureiglp in
the development of the education offered to stugdaihtich will increase the quality of education oéfé to
them.

In this compilation we describe mobile cloud conipgit a new transdisciplinary research area based on
traditional mobile computing and cloud computindieTdescription is based on the developed mobile
learning system. The design features layout thaluiéifies to assist modern mobile applications.

Mobile storage space, low speed internet connecless data processing function on mobile devices,
have been observed to be a product of negatittgt repel learners from using mobile systems adhan
additional form to learn apart from the conventiomathods i.e books and lectures. In past yedrdaik efforts
have been exerted to the development of this @t method. The developed model is a websiteptadato
all mobile phones with different sizes and a mohplication for a specific mobile device. The gni
of the result revealed that the developed systeieroft much better, efficient and fast means otssiog
learning resources with very minimum limitation.
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