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ABSTRACT

Global Positioning System (GPS) is a sphased satellite system used for
navigations that offers time informatiaand locatma wher e t hereds a cl
vision to four or higher GPS satelliteShe research on human spao@e behavior

has rapidly increased in recent times due to the availability and development-of cost
effective and reliable tracking devices wihiresulted in the use of GPS and other
tracking technologies in various fields view of this and considering thaturism s

a relevant subject today, as it serves as a gmate of revenue to any economy,
especially in Cyprus, there is need to takeantage of the GPS and develop a mobile
application in order to aid tourists in their decision making and acquisition of
information, without going through the stress of carrying heavy and bulky guide
books. Many tour guide applications have been deeeloover the years, most of
which are recommender systems that only recommend points of interest to the tourist
without guiding them to such places, until now, no system has been developed to
address the issue of navigation for tourist and also bearing thend the limitations

of storage capacity in mobile phones. Hence this trasis todevelop an android
GPSbased mobile applicationthat combines both a cloddased platform and
multimedia features for touristto enable thenget valuable informationn POIs and

serve as a guide for tourists/visitors to find the desired pladastkosa, Cyprus with

ease. A cloutbased platform was used for this development, so as to avoid a heavy
and bul ky application that c aomgetaadkalso mo st
because it combindbe advantages of both mobile computing and cloud computing,
thereby providing optimal services for mobile usangih the help of the cloud

system tourists can reach this data from anywhere in the world.

Keywords: Android, gobal positioning system (GPS), mobile cloud systems, mobile

application, tourist
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OZET

Kiresel Konumlama Siemi (GPS) dort veya daha ¢cdBP S u y dayekirade é
zaman, yer ve yukseklik bilgisi vermektedd.a vi gat i ons i -1 n kull ar
taban |l € uydu si st-zaninan r d a BRbasist@deh sayeginde cok

il erl emik ve ger-ek zaman izl eme de dahil
kull anél maktader . Turizm Kébrésota ekonomi
ol duju i1 -iorbstlhémaadpardemcé ol mak amaceéeyl :
konudur Hal en turi stl er i -1 n -exkitli yar démcée
Fakat bunl arén hi-Dbiri bir turiste naviga
amacée Androidbaelpeteéebohuttkull anan mul ti
kull anabil eceji bir uygul ama geliktirmekt:i
genel navigasyonu kull anabilecek ve hem de
kol ayl ékl a GPS eshaylescierkdeergliidi.p Bqu°rtezde bu
gel i ktirilmiktir. Bu kekilde b¢gtegn turi st

cep telefonu yerine bulutta depol anmakta Vv
d¢nyanén her hangi bibign | eyreer i kabed rmay Ibéuk | a er

olabilmektedir.

Anahtar Kelimeler: Android, kiresel &numlama sistemi (GPS), mobil bulut

sistemleri, mobil uygulamautist
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CHAPTER 1
INTRODUCTION

There has been extraordinary incre@sehe collection and use ofhigh resolution
geographic data in movement of objects and peopdetd the various technological
developments like the development ofline maps and the earth images at no cost,
the creation of remote sensing aedsyto use, affordable, smalind accessible
tracking technologiesResearches in human spdcee behavior has led to the
increase in the utilization of GPS and other trackdegices (Bluetooth, W, etc.)

in different fields like medicine (especially in cases ofzAlei mer 6s
diseasgenvironmental health, cardiology, physiology and touri@uoodchild, 2007;
Richardson et al., 2018hoval et al., 2004 In recent times resezners have greatly
profited from thedevelopment and spread of smartphones with tracking capabilities
which transfers retrieved locations easily and at affordable rates and also has abilities
to examinethe large spaceme database generated by thesekireg devices (Shoval

et al., 2014).

Tourism is of great relevance to the global economy and the use of mobile phones has
been on the rism this sector inthe recent years due to their mobility, portability and
availability which has also led them to bete the prevailing platform for ubiquitous
computing (RodriguezSanchez et al., 201.3Yhe mobile phone has improved in
terms of battery life and in its abilities to support comgleg u r appidatiords that
controls information about way finding funatialities (RodrigueSanchez et al.,
2013). These functionalities are to be adapted to the environment at great levels of
heterogeneity (physical connections, network topology, and user preferences) which
is to be regularly restimated (Lee et al2009.

Tourism activities have a particulayeographical and temporal patter@everal
research lay empbs on the visitors behavior and supglmand balance as it
regards how they affect the physical environment (BaPage, 2006).In order to

carry out anbsis of trends, geography and perspectives for academic purpose or

otherwise, tourism studies still needs quantitative datasets to observe flows in the

1



tourism sector irrespective of tharious detailed qualitative approaches available.
Surveying methods tourism and geography studies are making head ways due to
the recent development trends in Information and Communication Technology (ICT)
like thedigital databases argkographial Information Systems (GIS) which have so
many applications in the tosrm sector Cheng, 2001;Buhalis & Licata, 2002;
Frihida et al., 2004L.ew & McKercher, 2006; Wan@ Ahas et al, 2008 Mobile
phones locatiofbased services (LBS) and positioning datasets are some of the major
subject areas emerging in geographical stu(Bgsnney, 2003; Ahas & Mark, 2005;
Ratti et al., 2006Ahaset al.,2007). The study of tourism geography has the potential
to address mobile positioning data applications in sgawe behavior studies (Ahas

et al, 2008).

In this thesis we will present the design and implementation of a mobile appli cation
called GPSBasedMobile Application for Touristswith which mohile users can get
valuableinformation on different landmarks of Lefkosa cityand gudetouristgvisitors
to find the desired placesin the city that is nearest to themith more ease anytime and
anywhere.

By GPSBasedMobile Application for Tourists users can get detailed information
about important landmarksin text, mapsand pictures

11 Problem Statement

1 Considering the impact aburism to the economy of Cyprus as an island, the
development of a GRBased mobile application will help to boost and foster
the rate of tourist coming into the country whereby increasing the revenue
coming into the economy via the tourism sector big @tbvious that there has
not been any developed GiB&sed mobile application for tourism in Cyprus

so far.

1 There is a need to develop a GP&ed mobile application that combines both
cloud and multimedia features, but until now there has been no such

development in the tourism sector.



1.2 Aim of Study

The aimof the study is todevelop an android GPiS&ased mobile applicatiothat
combines both a clodblased platform and multimedia features for tourists.

1.3 Significance of Study

GPS presents a conghrensive oraccurateobservation of routeand trip speedand

in recent times it has also been used as an accuraia tooke choice analysishich

are needed tprovideand describe alternative routasd in collecting travel dat#
toolkit is neededo design suclieaturesn a one stop manner because the choice sets
can get very hugddence,this study of the developmemntf an android GP®ased
mobile application which combines both a clevambed platform and multimedia

features for tourists will Hp facilitate allvariables in a one stop manner.
14 Limitations of Study

This study is limited to théndroid platform at the moment, and also Lefkosa city. It
also is limited by other possible functionalities that could make the app much
efficient, of these are, weather conditions of the intending Poihttefest (POl)and

optionsof writing a reviewa searctbutton ancholidays of a particular locality.
15 Overview of Thesis

Thethesis is divided into six (6) chapters and is summarizéollas/s:

Chapter oneliscusses the aim, importance and limitations of the study.

Chapter twogives an insight on some Related Resedhett has been done on the
development of GPR®ased mobile application and on the reviews on mobile
recommender systems

Chapter threéooks at the materials and methad®d in the thesis

Chapter four describes the functionality and requirements of the mobile application
Chapterfive displays the implementation of the developed application.

Chapter sixgives concluding stementsand future work plan

The Reference section shows the literature cited in the whole thesis.



CHAPTER 2
RELATED RESEARCH

There has been a rise in the use of mobile devices in certain fields like the tourism
sector in recent years, consequent t® fifict that mobile phones are presently the
existing platform for ubiquitous computing due to tregcessibility and handy nature
(RodriguezSanchez et al., 2013). The recent increase in mobility of tourists in the
world, has led to great interest in tmmn flows. In recent times, most researchers
emphasizes on balancing the needs and behavior of toundtslso the general
surroundingHall & Page, 2006).

Several international bodies like the World Travel Organization (WT@prid
Travel Tourism Count(WTTC) and Eurostat has brought out quantitative datasets
and methodologies for analyzing tourism flows since the common quantitative
method for analyzing the international tourism flows are inadequate and does not
provide sufficient explanations as egd to the questions and concerns raised (Ahas et
al., 2008). With the evolution ofligital databasesnd geographical information
systems in Information and Communication Technologies (ICT), surveying
techniques in the study of tourism geography has ivgatpsince the GIS and other
important visualization techniques have relevamictions in the tourism sect@irew

& McKercher, 2006).

2.1 Related Research

The research presented belowasanged according to their publication dates in an

ascending orer;

Umlauft et al (2003) developed a locatidrased multimedialniversal Mobile
Telecommunication SystenJUMTS) application callediLOL@0 (local location
assistant) that aims at supporting tourists. The application offers maps, speaker
independent speedhput and localization and routing functionality. They also offered

a tour diary to stay in contact with family and friends back home.



Moiseevaand Timmermans (2010) shows how Bayesian belief networks can be used
to established automatic data imputatior drow land use of retail location GPS

tracers.

Wilson, Bertlotto and Weakliam (2010)designed anddeveloped aprototype of

geographic information systemalled i MAP P E RO ( MAP PERsonali za
provideonly the relevant and sufficient map informatitorfit the preferences afser

interactionand whereby addressing spatial information overload, thusimyplifying

and completing tasks performading interactive map#n order tosha map content

to exactuser preferences amstgnificantlyreduces theize of vector dataéhat aresets

necessary to transmit and render maps on mobile devices.

Kabasi (2010) reported the relevance of both handheld devices and computers using
tourism recommender systems. He provided some tourism recommender systems
developmen steps by making &igh techpersonalized electronic tourism services
both in computersand handheld devicesThe author also reviewshe presentation
techniques and usenodelingusedin this system.They also reported théneéories
applyfor the improverent of the personalization prasgn tourism recommendation

systems, their applications and evaluation

Mathkour (2011) proposed and developed a ®BBS:d mobile service locator system

to help individuals in different walks of life locate addresses, eemesgservices and

other services of interest using their mobile devices. The distance between user and
the locations of the desired service was able to be determined by the proposed system
and it is also flexible and extendible to easily incorporate aatditimobile service

providers and new services in the system.

Sugimoto (2011)extracted adesiredlandscapeand the photographedcationsby
participant using a digital camera and GPS logger. The author also akgiies

densityassessmernid estimatghoto-taking locationglensity.

Gavalasand Kenteris (2011) broaden the idea of recommender systems for travel
utilizing filtering collaborative techniquesndtaking into accounalsothe contextual

information (such as the time, weather conditjons ussc@rrend locationand places
5



the user already visited) for deriving improved recommendations in a pervasive
environment.InstallationsWireless sensor networks (WSN) around tourist sites to
enablespecificlocalization and also provide mobile users caneet and inexpensive

means for uploading tourist information and ratings about points of interest (POI) via
their mobile devices was also prawvaesed by
rati ngo, s df esesauploaded tarougnVgSN infrastriuce are weighted

higher to differentiate the users that rate POIs using the mobile guide application

touristwhile on site and thosswvay from POUSsing the internet was also introduced.

PapinskiandScott (2011Yyoute choice analysis (RCA) and GI®lt developed was

used to generates suite of over 40 variables describing route characteristics such as;
travel time, speed statistics, distance, number of turns, number of stops signs/stop
lights, number of intersections, and a measure of route tsir@ic. from their work.
Single or severaloutes which can bgottenfrom the global positioning system data

or some other means like shortcut paths are taken as input by the toolklesldgwed

toolkit support route choiceodelingby producingvarialdes that have been tested in
previousmodelingefforts. They also demonstrated its utility by testing the hypothesis
that workers choose certain routes to minimize either travel time or distance between

home and work.

Savage et al. (2011) designed a lamabased context aware recommendation system

t hat generates a personbdbs soci al net wor k
decision making model, which considers the physical constraints learned and the
current feeling of the individual was also defindty the authors. Their
recommendation algorithm is based on a text classification problem and was
implemented on a server which communicates with Nokia N900, and also the form of

transportation detection and the user interface was implemented in the phone.

Gavalas et al. (20113tudies handleghe problempersonalized recommendations
derivation for daily tourism routesfor tourists visiting any destinatiorRlaces of
interest selected by traveler that theguld potentially wish to visit and desires a
nearoptimal routefor daily visit, potential interest places are selected based on stated
or implied user preferences was considered in their apprddahning of daily

6



customized personalized tourist routemsidering time available for visiting sights
on adaily basis, opening days of sights, user preferences and average visiting sights
for these sightsvas also enabled in their method

Baltrunas et al. (2012) reported a newthodthey took for modelling and assessing

the relationship between item ratingsd contextual factorsather than using the
traditional approach of data collection. In this system, recommendations are rated
with respect to real situations as participants go about their lives as normal. Regarding
on how the context influenceatings d usersthey simulated contextual situations to
more easily capture datk this regard,lieyproposed an approagthereby users are
asked to judge whether a contextual factor (e.g season) influences the Taégg.

built a contextaware mobile recommeder system (ReRexhat usesthe context

influencesshown to be importartased on the analysis of the data they obtained

Kenteris, Gavalasand Mpitziopoulos (2012) broaden the concept of travel
recommender systemthat usesfiltering collaborative techiques for improved
recommendationderivation Installation ofWireless sensor networks (WSN) around
tourist sites for providing mobile useisexpensive means andonvenient for
uploading tourist information and ratings about points of interest (POlYheiat

mobile devices was also proposed in their study.

Noguera et al. (2012) presented a novel mobile recommemgglication that
combinesmobile 3D GIS architecture and a hybrid recommendation engine. Their
applicationallows tourists to benefit from &ures such as retiine locationsensitive

recommendations and 3D mbpsed interface.

Wolf, Stricker andHagenloh (2013) reported that the GPS tracking proved to be an
efficient and resourceful tool to determine three performance measures for
interpretive media, especially the holding, attracting and distracting powers of
interpretive media. The study also reported that the GPS navigation tour performed
well compared to traditional media in achieving an intermediate highest distracting
power, the attraatig power and the highest holding power. It was highly rated for

overall experience with the medium and for facilitating fun in respect to the audio tour
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and visitors were more willing to provide weoftmouth recommendation for the
GPS navigation tour. Thstudy finally reported that media inbuilt system achieved
highest satisfactory ratings for discovery and learning and were most efficient at

facilitating factual learning.

Emmanouilidis, Koutsiamanisand Tasidou (2013) reported that mobile guide
applicatons increasingly employed portable devices in a mobile rafigeobile
guidetaxonomy considering several critemas provided in their wotkThe various
aspects of the mobile application space including client architectures, mobile user
interfaces, and antext awareness as well as offered functionalities, technological,
highlighting functional architectural and implementation issuas also considered in

the taxonomy

Anacl eto et al. (2013) stated from their s
have been growing primarily because of the most relevant systems on the field over

the |l ast few years and presents APSIi S mobi
planning application designed to support a tourist during his vacation. It provides
recommedations about POls to visit based on the tourists preferences and on the user

and sight context. Also, they suggested a visit planning which can be dynamically

adopted on current user and sight context. They developed tool works also like a
journeydarysnce it records the touristsd moves

the trip was like.

RodrigiezSanchez et al(2013) studyshows that the developed application GAT,
enables users to generate wiaygling application for both outdoor and wdoor
environnent without the need for programming skills, assisted by a system of
automatic generation and update of points of intehesugh a web form

Yang and Hwang (2013) stated that recommender systems in mobile tourism have
attracted significant attention inthe past decade. They proposed facilitation of

attracting recommendation task moking atot her touri stsé ratings
attractions. Theproposedapproachuses mobile peeito-peer communications for

exchanging ratings via their mobile devicd@$ey also developed a cost effective

8



travel recommender system ii-tour ativaetiordo t o
recommendation. Three data exchange methods that allow users to effectively
exchange their ratings toward visited attractions was alsmgedp They performed
simulated experiments tassesghe proposediata exchange methods and a usage

study was conducted to validate the usability of the proposed iTravel system.

Panaln Woods andrhwaites (2013) reported from their research that mobilestou

is relatively a new trend in tourism and it involves mobile devices like electronic
tourist guides. Their paper describes the design and development of a lbeatah
mobile tourism application for cultural tourism in Malaysia by using a clmaskd
platform. The application consists of three levels; fmmdl which is a locatichased

mobile tourism application for apple mobile devices and it offers a web service to
generate extensible markup language (XML) output from the relational database to
exchange data between the mobile application and servers in the cloud. Finally the
backend level that is built on AWS cloud platform offers services such as Apache
Web Server on Amazon relational database service (RDs) and a cloud storage that
uses amazon miple storage service (S3). The application they developed is also
caching images on the local storage and storing some data in SQLite database on the
mobile device itself to provide some offline activities and also to decrease the number
of requests to theever in order to save some data traffic.

Shoval et al. (2014) reported from their study that GPS, smartphone and other
tracking technologies for high resolution spdioee data collection and
implementation hasreateddramatic growth over the past deeadOnly a small
proportion of the journal articles that report findings using tracking technologies and
data were published in geography journals or involve geographers as collaborators
was found in a metanalysis conducted hey also discus&rious feaiblereasons on

this trend and see this negligence of such highly useful geographical tools by
geographers as a missed opportunity. They also encouraged geographers to pay more
attention to the new possibilities offered by these technologies in lighbef t

immense potential for the advancement of geography in the future.
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Gavalas et al(2014) reported that recommender systepresent an interestirand

fast growing field of software systems that have fousgecific success in web
environments. Their wew also followed a organized method based on a
classification scheme thaiclude three different view angles in the examination of
existing mobile tourism recommender systems, their chosen architecture, the degree
of user involvement in the delivery oécommendations and the criteria taken into
account for deriving recommendations. They also described mobile tourism as a
privileged application for mobile recommender systems with opportunities to provide
accurate and effective tourists recommendatiod tey also listed the following
tasks commonly offered by existing mobile recommender systems such as; attraction
sites (POI) recommendations, tourist services recommendations, collaborative user
generated content, personalized multgds tour planning,social networking

services for tourists, routes and tours recommendations etc.

It appears that nothing can slow the growth of tourism. Despite political instability,
declining economies and the proliferation of terrorism, the lure of the overseas
adventue continues to draw millions of people every yé&ane thing that is making
tourist travel more attractive is the growing number of locabased services that use
GPS and act as wnatourtguideyvAerhobile togriggude sysgem dor
Android Mobile Phones that is able to provide tourism information to the mobile
usersconvenientlyand efficiently is a plus to any individlj organizationor country,

This system takes advantage of ligigighted mashup technology that can combine
more than onedata sources to create valagded services, while overcomes the

limitations ofmobile devices.
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CHAPTER 3
THEORETICAL FRAMEWORK

This chapterprovidesthe basic concepts on G®38sed mobile application and the
overall mobile application developmerit. also provides some basic concepts on
cloud computing and tourism. Finally it provides information about -G&s®d

mobile application for tourists.
3.1 Mobile Application Development

The information and communication technology (ICT) business and afiptiovas
gradually improed owing to the development dElectronic applications like
electronic commerce, electronic learning, internet culture and tourism guides,
internetgaming, electronic health and electronic sensing and data acquisition
environmentsince the miel990s. With wireless technologies and mobile devices
invoke, a new trend of mobile application has emerged in line with their electronic
predecessors, which include mobile commerce (Ngaia & Gunasekaranb, 2007),
mobile learning ( Cavus & Ibrain, 2009), mobile gaming (rgaming) (Ballagas et

al., 2007), mobile guidesEMmmanouilidis, Koutsiamanis & Tasidou, 2Q1&obile
heat h ( Akter, D6Amtb.ra & Ray, 2013),

These applications like the above mentioned are making waves in practice and in the
market already (Brodt & Verburg2007). A forecast stated that the global mobile
applications market were to reach $25bilion by the end of 2015

(www.marketsandmarkets.com

Mobile applications differ from desktop applications by their common usage

charateristics; an example is the frequent requests from usage pattern of the common
mobile application which has a short duration and service requests. It is unacceptable
to have a response time exceeding a couple of seconds while initiating an application.
A practical application does not get the user confused with a great number of options
like applications designed for desktop does instead it is required to assist the user to
concentrate on certain tasks (Salmre, 2005). The main advantage of mobile
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applicaton is its ability to present 24/7 muktonnectivity (such as delivering precise
information and services, etc.) coupled with its mobility functionality among others
(Spaccapetra et al., 2005). The coniwhre computing has mobile application
positionedat its center due to the flexibility provided by user and mobile devices
which is also important to nemobile application too (Dey, 2001; Seffah & Javahery,
2004).

3.2 Global Positioning System (GPS)

According to United Nation (2010) Global Positioniggstem (GPS) is a spabased
satellite system used for navigations that offers time information and location where
thereds a clear | ine of vision to four or
on or around the Earth, it also aids commeraai] and military users all over the
universe (United Nations, 2010).

The research on human spao®e behavior has rapidly increased in recent times due
to the availability and development of cestective and reliable tracking devices
which resultedn the use of GPS and other tracking technologies in various fields
such as environmental health (Zenk et al., 2011), tourism (Shoval & Isaacson, 2010),
transportation (Boohte & Maat, 2009) and different aspects of medicine especially in
subject areas lik&A|l z hei mer dskelld, i2808 Rishardsdn et al., 2013),
cardiology (Le Faucheur et a20Q08), etc.

3.3 Tourism

Tourism is a relevant subject today, as it serves as a great source of revenue to any
economy. However tourism is a seasonal evenause of the difference in climate

and weather around the worl d, and al so due
has traditional holidays dnseasons (Higham & Hinch, 2002has et al., 2007).

Furthermore, tourists require guide books and mapsntb their way around in a

strange land but these tools are often too bulky to carry around, the current rise in
GPSbased mobile application has however made information more portable and user

friendly also direction seeking is made less stressful (Anaetedb, 2014)
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3.4 GPSBased Mobile Application for Tourist

Mobile recommender systems have been very helpful in terms of aiding tourists in
making decisions or acquiring information (Huang et al., 2004). In recent years, great
attention hadveen attraed in both practice and research by Mobile tourism services
(Gavalas et al., 20)4

Information systems have grown to imitate the services carried out by tourists agents
which is to offer travel recommendations to tourists putting the tourists budget and
time availability into conisleration (Ricci, 2002)Mobile tourism applications provide
interactive maps, audio and video content, and locditased services to aid a
wonderful tourism experience (Kenteris et al., 2010). Context of guides is a
recommendatin technique that is often used to provide recommendations to tourists
based on coent. (Ricci, 202).

Example, Personalized Sightseeing Tours Recommendation Sydte®i§ offers
recommendations to city visitors considering both their environmentag¢xdsntand
personal interests/preference (Anacleto et al., 2GDRgilyTrip and Mtrip provides
recommendations according to the users travel preferences, users available time and
user location (Gavalas et aRp12; http://www.mtrip.cory fiReRexX uses ctieria
influencing contexaware recommendations as configured by the user to make its
recommendations (Baltrunas et al., 2017 6 m f eel i0npgovides OCO
recommendations based on user location, users mode of transportation, user mood and
preference (Sagge et al., 2011)ASPETAO offers recommendation similar to the
services given by a real tour guide i

locations visited (Garci&€respo et al., 2009).

Certain approaches were proposed by Ge .e2alL0) andKisilevich et al. (2010)

that can be used in examining various routes of tourists in order to recommend travel
patterns and also a cliesérver prototype was presented to recommend various travel
contents. In the cliergerver, the sever part uses rgiirand evaluations of tosts

with similar preferences to make recommendations this is also known as collaborative

yltering techniqgues (Gavalas & Kenteris
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3.5 Cloud Computing

To get a common understanding on c¢l oud

essentiatharacteristics and service and deployment modialsNational Instituteof
Standards andlechnology (NIST)defined Cloud computingsaa modefor enabling
ubiquitous, convenient, elemand network access to a shared pool of configurable
computing resowes (e.g., networks, servers, storage, applications, and services) that
can be rapidly provisioned and released with minimal management effort or service

provider interaction.

This cloud model is composed of five essential characteristics, three sendetésm

and four deploymennodels as the below picture depicts;

Virtalization

Automation Standardization
Cloud

Characteristics computing Service models

On demand self-service Business Process as a Senvice
Broad network access Deployment models Software as a Senvice
Resource pooling Public Cloud Platform as a Senvice
Rapid elasticity Private Cloud Infrastructure as a Service
Measured service Hybrid Cloud

Figure 3.1: The Cloud Mode(Edwin Sclouten IBM SmartCloud Essenti&14)
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3.5.1 Cloud Computing Characteristics

Cloud computing is much more than just virtmai t i o n . I'tdos really a
technology fhas a serviceo. Users need | itt
particular service is iIimplemented, on whi c
on. Al | t hat s 1 mpor t aerstanding of what theservice i s t o

offersd and what it does nétand how to operate the sskrvice portal.

1 Ondemand selbervice: Users are able to provision cloud computing
resources without requiring human interaction, mostly done though a web

based seiavice portal (management console).

1 Broad network access: Cloud computing resources are accessible over the
network, supporting heterogeneous client platforms such aslendevices

and workstations.

1 Resource pooling: Service multiple customers from the esahysical

resources, by securely separating resources on logical level.

1 Rapid elasticity: Resources are provisioned and releasattroand and/or
automated based on triggers or parameters. This will make sure your

application will have exactly the cagity it needs at any poiof time.

1 Measured service: Resource usage are monitored, measured, and reported

(billed) transparently based on utilization. In short, pay for use.
3.5.2 Cloud Computing Services

There are three service models accaydio the Mtional Institute ofStandards and

Technology (NIST) namely:

1 Infrastructure (laaS),
1 Platform (PaaS); and

1 Software asxservice (SaaS).
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Interestingly enough, IBM and other major IT and analyst firms have added a fourth
service model, namely Businessofess as a Service (BPaaSp get a better
understanding on what each of the service models comprises, refebeaivémage

that depicts the layers of which atypical IT solution consists:

Traditional
on-premises

Operating
(Meta Data)

g

Operating

i

Client Manages
1

Infrastructure
as a Senice

Applicatio

(Meta Data

:
av

Middelware

Client Manages

Platform
as a Senvice

Application

(Meta Data)

I

Software
as a Service

pno ul safeuepy JOPUIA
1
pNojD ul safeuey JOPUIA

Chentlvllanages

s =

glg|lE &
slE 2

B0
LT

1
pNoiD ul ssfeuey JOPUSA

2
&

Customization; higher costs; slower time to value

Standardization; lower costs; faster time to value

Figure 3.2: Cloud Computing Service Mod@tdwin SchouteriBM
SmartCloudessentials2014)

3.5.3 Cloud Computing Deployment Model

A cloud depoyment model represents a specific type of cloud environment, primarily
distinguished by ownership, size, and access. There are four common cloud
deployment modejshamely;

Public Clouds
Community Clouds
Private Cloudsand
Hybrid Clouds

= =4 A4 =4
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Private
Cloud

|2a$ Paas Saad

Nmk Resomce | Rapid | Measured
Pooling | Elasticiy | Sewvice
Aocess

OnDemand
Self Sewvice

Figure 3.3: Cloud computing deployment model
(http://blog.thehigheredcio.co(11/02/22/clouddeploymerimodels/)

M Private cloud:

A A pr cloudinfrastructure is operated solely for a single organization or
agency:the Cloud Service ProvidglCSP) dedicates specific cloud services to
that agency and no other clients.may be ownednanaged, and operated by
the organization, a third party, or some combination of them, and it may exist
on or off premises.

1 Community cloud:

A ficommunity cloud infrastructure is procured jointly by several agencies or
programs that share specific needs such as security, compliance, or jurisdiction
considerations. The agencies or CSP may manage the community cloud and

may keep it ofpremises or ofpremises.
1 Public cloud:

A fpublicd cloud infrastructure is available to the general public and is owned

by a third party cloud service provider (CSP). In a public cloud, an agency
17
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dynamically provisions computing resources over the letefrom a CSP

who shares its resources with other organizations.

1 Hybrid cloud:

A fhybrido cloud comprises two or more clouds (private, community, or
public) with a mix of both internally and externally hosted servikasremain
unique entities, but arboundtogether by standardized or proprietary
technology that enables data and application portability (e.g., cloud

bursting for load balancing between clouds).
3.6 Mobile Application

A mobile app is a software application developed spedyidalr use on small,
wireless computing devices, such as smartphones and tablets, rather than desktop or
laptop computers. Mobile applications frequently serve to provide users with similar
services to those accessed on PCs. Apps are generally smaitjuatisoftware units

with limited function. Mobile apps are designed with consideration for the demands
and constraints of the devices and also to take advantage of any specialized
capabilities they have. A gaming app, for example, might take advantatie of

iPhone's accelerometer.

A mobile application also may be known as an app, Web app, online app, iPhone app

or smartphone app.
3.6.1 Types d Mobile Application

Mobile apps are sometimes categorized according to whether they atmsexb or
native appswhich are created specifically for a given platform. A third category,

hybrid apps, combines elements of both native and Web apps.

As t he t ec hn clexpeciecttisat nmbileé applieation devefopment efforts
will focus on the creation of browsbased, devicagnostic Web applications.
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1 Native Apps

Native apps live on the device and are accessed through icons on the device

home screen. Native apps are installed through an application store (such as
Google Play or Appl e tcopehgparificdly forroee) . They
platform, and can take full advantage of all the device features like camera,

GPS etcd t hey can also the deviceds notifi

offline.

1 Mobile Web Apps

Web apps are not real applications; they are reallgsites that, in many
ways, look and feel like native applications, but are not implemented as such.
They are run by a browsendtypically written in HTMLS5.

1 Hybrid apps

Hybrid apps are part native apps, part web apps. (Because of that, many
peopleincomct |y call them fAweb appso). Li ke
store and can take advantage of the many device features available. Like web
apps, they rely on HTML being rendered in a browser, with the caveat that the

browseris embedded within the app
3.7 Mobile Cloud Computing (MCC)

MCC can be defined as a combination of mobile wetb @oud computing,
which is the most popular tool for mobile users to access applications and services on
the Internet(Christensen2009)

Briefly, MCC provides mobile users with the data processing and storage
services in clouds. The mobile devices do not need a powerful configuration
(e.g., CPU speed andhemory capacity) since dlhe complicated computing
modulescan be procssed in the clouds.
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+I08 - Developed using Objective-c

* Android - Developed using JAVA
*Need to Install from APP Store.
*Available as an Application on Device.

Native
Mobile App

*Developed using typical web development technology -
HTML, C88, Java Script.

*View size of the Web page fit to the real-estate of the
device.

* Accessed through the browsers on the device

*Wrapping the HTML and creating Native like look and
feel within the app itself). Framework like Phone
Gap support this development.

*Native Mobile App with Web view control and render the
HTML dire

Hybrid _
. i ctly o:)l.the web view (HTML Rendered from
MOb lle App *View size of the Web page fit to the real-estate of the

device.
* Accessed through the browsers on the device

Figure 3.4: Three types of Mobile Applicatio@avaprakas2013

3.7.1 Mobile Cloud Computing Architecture and Advantagesof Mobile Cloud
Computing
From the concept of MCC, the general architecturdl@fC can be shown in the

Figurebelow.

In the diagram abovemobile devices are connectedtbh@ mobile networks via base
stations (e.g., base transceiver station (BTS), access point, or satellite) that establish
and control the connections (air links)dafunctional interfaces between the networks

and mobile devices
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cloud controllers

process the requss to provide mobile users with the corresponding cloud
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virtualization, and

database server@oanget al, 2013.

servieeriented architecture

(e.gweb, application, and

The details of cloud architecture could be different in different contexts. For

example, a foulayer architecture is explained n
Computng 366Degr e e

i Cl

oud

Computing

C o Fogtea et @ld 2009), to dompare cloud

computing with grid computing. Alternatively, a serviceriented architecture,

called Aneka,

is introduced to enable developersbuidd .NET applications

with the supports of application programming interfaces (APIs) mudtiple

programming modelgpresents an architecture

for

creating maokiented

clouds, and proposes an architecture for-welivered business services.
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Advantages of Mobile Cloud Computing

Cloud computing is known to be a promisingu@n for mobile computing due to
many reasons (e.g., mobility, communication, and portability). In the following, we
describe how the cloud can be used to overcome obstacles in mobile computing,

thereby pointing out advantages of MCC.

1 Extending battery lifetime: Battery is one of the main concerns for mobile
devices. Several solutions have been proposed rtbanee the CPU
performanceand to manage the disk and screen imtatligent manner,
to reduce power consumption. However, thesetignis require changes
the structure of mobile devices, or they require a new hardware that
results in an increase of cost and may not be feasible for all mobile
devices.

Computation offloading technique is proposed wilte objective to
migrate the large computations and complex processing from resource
limited devices (i.e., mobile devices) to resourceful machines (i.e.,
servers in clouds). Thevoidstaking along application execution time on
mobile devices which results in large amount of power consumption.

1 Improving data storage capacity and processing power:Storage
capacity is also a constraint foobile devices. MCC is developed to
enable mobile users to store/access ldrge data on the cloud through
wireless networksA good example is the Amazon Simple Storage Service
(Amazon S3) which supports file storage service.

1 Improving reliability:  Storing data or running applications on clouds is an
effective way to inprovethe reliability since the data and application are
stored and backed up on a number of computers. This reduces the chance
of data and application lost on the mobile devices.

In addition, MCC can be designed a comprehensive dasecurity model
for both serviceproviders and users. Fexample,
The cloudcan be used to protect copyrighted digital contents (e.g., video, clip,

and music) from being abuseddamnauthorized distribution.
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Thecloud can remotely provide toahile users with security services such as
virus scanning, malicious codetdetion, and authentication

Such cloud-based security services can make efficient use of the collected
record from different users to improve the effectiversdshe services.

1 Dynamic provisioning: Dynamic ondemand provisioning of resources on a
fine-grained, sekservice basis is a flexible way for service providers and
mobile users to run their applications without advanced reservation of
resources.

9 Scalability: The deployment of mobile applications can be performed and
scaled to meet the unpredictable user demands taukexible resource
provisioning. Serviceproviderscan easily adénd expand an application and
service without or with little constraint dhe resource usage.

1 Multi -tenancy: Service providers (e.g., network operator and data
center owner) can share the- $eurces and costs to support a variety of
applications and large number of users.

1 Ease of Integration: Multiple services frm different service providers can be
integrated easily through the <c¢loud ar

demands.
3.8 Mobile (Android) GPS-Based Application for Tourists

Android is an open source mobile operating system based on Linux with javatsuppo
It comes under free and open source software licenses. Asgpequiarter Report of
the year 2012, 40@illion people are using Android based devices worldwide
and 59% of smart phone market is occupbdandroid based smart pies
(AndroidOperatingystemhttp://en.wikipedia.orfiki/Android_(operating_system))
Android provides the support of mobile paand GPS localization. Android
basednobile tourguide application can provide valuable information on different
landmarks of acity or geographical location and  guiddouristgvisitors to find

the desired places ithe city/geographical locatiomith more ease. In thithesis
we are proposing a tour guide application call@®SBased Applicatiorfor
Touristson android based mobile platfotrafkosacity.
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3.8.1 Mobile GPSBased Application for Tourists system challenges

a) Power consumptionGPS consumes a lot of battery power on a mobile device. It
was verified that in a continuous use it can consathéhe battery power, of a
current top range smart phone, in less than 7hours (Gaonkar et al., 2008;
Kjasrgaard, 2012).

b) Network availability: GPShased mobile application requires a mobile network to
aid its functionality and to assist the mobile devitenaking position estimate
determinations (Mathkour, 2011). Some connections are too slow they cannot
support a GP®ased application and some interesting tourist sites might not have

mobile network.

C) Usability: Most applications in the market are not muggendly and does not
provide precise data, nor allow multiple ways to access the data, such as map
access, application loading and real time feed back to the requester (Anacleto et
al., 2014).

3.8.2 Mobile GPSBased Application for Tourists system advantages

a) To the Economy Tourism generally brings money to every country but it
depends on the publicity, accessibility and affordability of tour trip and
information (Ahas et al., 2008). With the aid of GP&ed mobile application
the tourists tends to save ma® there will be little or no need to employ the
services of a tour guide, not to talk of the publicity a mobile application
creates for tourists. Generally GB8sed mobile application attracts the
tourists due to the affordability and publicity it giveasd the more the tourists
the more the revenue for the country

b) To Tourists GPSbased mobile application provides important travel
information like accommodation, emergency centers, Point of Interest (POI),
etc., to tourists, which can also be given adow to user specifications as
most systems requests for the user preferences (Horozov, Narasimhan &
Vasudevan, 2006; Ricci & Nguyen, 2007). It is also a good tool that offers
alternative routes and tour recommendations to the nearest Point Of Interests

(POls) for tourists.
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The chapter explains how @PS based tour guidgoplication using cloud computing

will  provide succor in tour guidance, majorly from the fact that it is on an android
platform, which iIis becomi ng Iehapoonfobile he wor |
cloud computingwe now have gromising solution for mok@ computing due to

many reasons, ranging frommobility, communication, and portabilitefficiency.

These ardo help show tourist current location via GPS on the map and helps

find the nearest spots to current location of tourist
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CHAPTER 4
SYSTEM ANALYSIS

For developinga GPSBasedMobile Application for Tourists this thesiselected

Java programming language, which is used for Android platformcapioin. Eclipse

is the editor environment fdhis project, AndroidSDK was also usetb provide an
Android emulator with requirement libraries touild Android application
Finally, this thesisdeat with some APIs. The Google Map APIs ione of the

most important APIs in this application. In addition, it helps to show tourist
current location via GPS on the map and helps to find the nearest spots to

current location of tourist.
4.1 System Architecture

Proposed Mobile GPSBased Application for Touristappli cation will work on smart
phoneson Android platform not less than version 4.1t can be wsed by vistors/
tourists The diagram belowrepresents proposed architedure of the tour guide

appli cation.

Wi S

Lefkosa Tour Guide

Google Map

User/Tourist

Map Activity

Andriod Device

Figure 4.1: Architecture of the proposegsem
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4.2 System Description

TheLefkosaTour Guide Application will be as user friendly as possible for efficiency and
effectiveness. Considering the diagram abosesttouristswil | interact with Lefkosa
Tour guide application which can be activated from menu bar of android phone. It

will use the GPS feature and Google Map functionality of the smart phone. It also

has directory for points of interest, and picture and video snippet for the totrst.
tour guideapplication has practical significance

This application include basic functionality such as showing the present location of
the user on the magnd display theroute from users current locatioto a location
chosen by the usefouristsUsers are able to search andriew the all-important
landmarks based on categories e.g. Hotel, Police StationRestaurantsetc. as shown in
Figure4.2;
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Figure 4.2: Flowchart
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The significant feature of this application is theimplementation of Mobile Cloud
Computing MCC), which provides mole users with the data processing and
storage services in clouds. The mobile devices do not need a powerful
configuration (e.g., CPU speed and memory capacity) since all the complicated

computing modules can be pessed in theloud.

Actor Map
Activity

Point of
interest

Cloud Sever

Feedback

Figure 4.3 Use caseidgramof the developed mobile application

In this scenario, the actor is the Tourist. The application starts at the component
Menu, then the Map Activity displays a map with the current locatiorhefuser.

When a user selectscertainPOl, the application calculates the distarand returns

only the places within 1km radius of the
user can select any item on the list view and upon selection it will display the details

of that location with a map button which when selected can diipdagoute from the

users current location to the selected location.
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Request fora Particular PO

Search for current location

Requestfor ey locationinformation { Lo Tour
User N puidedp

Display mep ’

Display curent ocaion

Dislay ey location3pat nformaion

Figure 4.4: DFD Level Oof the develope system

Here, user can request for spot information to any POI like Hospitals, Hotels, etc.

1 Application displays brief description of any POI
1 User can requestto display the mgp of any POI
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/ Locate POls
/ Getcurrent

ocation

User/Tourist

Lefkosa Tour

Guide App
POI information

Figure 4.5. DFD Level 1of the developed system

4.3 System Technologies
4.3.1 Cloud Computing

Cloud computing is known to be a promising solution for mobile computing due to
many reasons (e.g., mobility, camnication, and portabili}y It has been attractingeh
attentions of entrepreneurs as a profitable business option that reduces the development
and running cost of mobile applications, of mobile users as a new technology to achieve
rich experience of a variety of mobile services at low cost, and of resesassha

promising solution for green IT

It is known that mobile devices are constrained by their processing power, battery life
and storage. However, cloud computing provides an illusion of infinite computing
resources. Mobile cloud computing is amnplatform combining the mobile devices

and cloud computing to create a new infrastructure, whereby cloud performs the heavy
lifting of computingintensive tasks and storing massive amounts of data. In this new

architecture, data processing and data stonagpen outside of mobile devices.
Certainfactors fostethe adption of mobile cloud computing, these include;
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1 Trends and Demands:Userse x pe ct the convenience
websites or application from anywhere andrag time and nobile devicesan
provide this convenience. Enterprise users require alaaysccess to business
applications and collaborative services so that they can increase their
productivity from anywhere, even when they are on the commute.

1 Improved and Increased Broadband Coerage: 3G and 4G along with WiFi,
femto-cells, fixed wireless and so on are providing better connectivity for
mobile devices.

1 Enabling Technologies: HTML5, CSS3, hypervisor for mobile devices,
cloudlets and Web 4.0 will drive adoption of mobile cloud cotimgd.4.2
Mobile Application Technology

A set of mobile development technologies were used to aid the development of the
mobile application in this thesis. The following are the important tools used in the

development of the system;
4.3.2.1Java Developmaet Kit (JDK)

This is a program development environment used for the development of application
and applets using the Java programming language. It consists of the Java Runtime
Environment (JRE) which has the Java Virtual Machine (JVM) and APIs as its
compaents. This application is written in Java code, therefore making it necessary
for the JDK to be installedn the System on which the application is to be developed

The JDK compatible with windows has been downloaded and installed.
4.3.2.2 Android Development Tool (ADT) Bundle

The ADT comprises of bundle of tools which is used for the development of
applications.To develop applications, developers need to download and install a
Software Development Kit (SDK), which comes in different versions depending on
the phoneThe ADT is a plugin forEclipse Integrated Development Environment
(IDE) which enables developesgt up new android projects, debug the applications

using the SDK, provides User Interface (Ul) for the application, uses the Android
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Framework AP to add packages, and export .apk files in order to distribute the

application.

In this thesis, the following were used for the development of the application;

1 Eclipse IDE
1 Android SDK

1 Java programing language
4.3.2.3 Database

This system used cloud datakafor data storage so as to conquer low memory
challenge in mobiledevices. The system used the following cloud database for

storage;

1 Parse.com:Parse.com which is cloud based and provides a free (for low
usage)/paid (for high volume usage) platform fpplecation developers,
they also provide their own APIs, and in that way NO backend
programming/SQL programming is required for general database
operations. It is very convenient and easy to maintain/update the database
at the Parse.com website everythig can be done on the Ul, no
programming is neededBy calling the Parse.com APIs on Android
applications, the APIs handle the network connections and database
gueries. The API also handles the distance filtering in the developed
system. Since the databaggery is over the network, the callback method
is called when the data is returned from the server. Therefore one can see
from the callback methods that the Application will update the Ul again
when data is returned from the server.

91 Dropbox: This is also acloud database which the developed system uses

for storage of data.
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4.4 Mobile Operating System

A mobile operating system, also called a mobile OS, is an operating system that is
specifically designed to run on mobile devices such as mobile phones, mmagp
PDAs, tablet computers and other handheld devices. The mobile operating system is
the software platform on top of which other programs, called application programs,

can run on mobile devices.
4.4.1 Android

Android is now over six years old and despis seeming popularity, there are still

those who donot know what it i s or what it

Android is the name ad mobile operating system (OS) based on the Linux kernel and

currently developed by an American company Goolilenost commonly comes

installed on a variety of smartphones and tablets from a host of manufacturers

of fering users access to Googleds own serv

and more.
4.4.2 Android advantages

Go o g |IAedéosl Operating System in Mobile phones arelstélatively new,
however it hasbeen progressing quite rapidiihis is majorly due to certain features

it can boast of that gives it an edge over other OS.

The main advantage of Android is that it is an Open Source Operating System so
almost anyone camreate apps for it. The number of apps grows faster, other

advantageare as below, but not limited to

1 Multitasking Android phonescan run many applicationst the same time.
This means | can be surfing the net, while listening to music and recording
too.

1 Ease of NotificationAny SMS, Email, or even the latest articles from an RSS
Reader, will alwaysend anotification on the Home Screen Android phpne
some devices have LED for notifications.
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1 Ease ofaccessEasyaccess tdwundreds othousands of apjations via the
Google Android App Market
1 Phone options arediversE al Kk Andr oi d phone, it owi ||
IOS, if the 10S is limited to the iPhone from Apple, then Android is available
on mobile phones from various manufacturers, fromySericsson, Motorola,
HTC to Samsung
1 Can install a modified ROMf one is notsatisfied with the standard view of
their Android device they can always change things aroundhase are many

customROM that can be used in mobile Andrgidones
4.4.3 Programming Language

Mobile applications, depending on the platform of the mobile dewésebe written
using different programminganguage. The developed system was writtedana

Programming language
45 Application Features

This system was developedander to aid tourists locate Points of Interests nearest to
their location displays details about each place so as to help the tourist make decision
on places to visitas well as map w the routes for them to get to the chosen

destination.
Below are thdeatures of the developed system:

1 Home Screen: The system has a h@mscreen which displays eight) (8
buttons, namely; Hotels, Historical Places, Restaurants, Super Markets,
Hospitals, Police Stations and Bus Statjdviap.

i1 Buttons: The buttons appear ohd home screen at start up, once a button
(Map button not inclusivejs clicked it checks the cloud for corresponding
| ocations within 1km of the wusersoé6 radi
parameter in form of a listview.

1 ListView: Items within 1lklm of t he wusersé6 | ocation are
and any item on the listview upon selection returns place details to the user.
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1 Place Details: The Place details displays details about a selected location,
details like pictures, video, brief history/adds and in some cases audio
which gives audio version of the brief history of the place.

1 Map button: The map button on the home screen displays a normal map
pointing the us &hesap buttans tha appearl belavathei o n
listview page that coes up upon the selection of a buttbsplays a map with
pins on the | ocations of the places wit
displayed in form of a listview. The Map button on the place details page,

displays the route from the users currenttiocato the selected place.
4.6 User Interface

A user friendly application design is challenging but also very important. A user
friendly Interface aids the application to gain popularity since users will not find the
application difficult or strenuous tose. Bearing this in mind a developeeds to
choose a design strategy to include in the mobile application which should depend on
Attention, Relevance, Confidence and Satisfacti®ergj &Wong, 2012).

4.6.1 Design Argument

Accordingto Grassoand Rosell (2005, when developing an a mobile application,

the Users and the Usability of the application should be considered

User: A Userof a mobileapplication is thgogerson who uses the application or whom

the application was meant fan this case the Usés the Tourist The User is a very

important factor to consider when developing an applicatfoproper evaluation of

the user should be carrieddue f or e an application i s devel
attitudes and expectations.

Usability: Usability defines the quality of user screen design and interaction of an
application. The Usability is an importaféctor to consider in developing an
application since it reduces the time and
improves quality of screanteraction (Seraj & Wong, 2012).
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The Interface of a mobile application has to be designed without complexity and in a
way it wondt r e q uacity,a.e. it shguld bepdesiced ;1 & simpie c a p
way. To provide an acceptable usability level fomabile application a set of

principles has to be followed.
4.6.2 Principles of User Screen Design

Principles of User Screen Desigre explained as follow®lotiwalla, 2007)

1 There should be easy and consistent navigahooughoutthe pages of the

appication
Application should be user friendly

Similar actions need to be located at similar position

Generally, his chapter explains the mobile application that has been developed as
well as its features. It also described the technologies, programnmggate and
mobile platform used.
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CHAPTER 5
SYSTEM IMPLEMENTATION

The developed mobile application is a GB&ed Mobile Application for Tourist, it

is meant to aid tourists locate the nearest POIs, view details about the POls, and get
directions tothe POIls. This chapter describes the functionality of the developed
system, with screenshots of the application to further describe how the system

functions
5.1The Developed System

The developed application is installed on Samsung Galaxy S3 arfgilres that

will be shown later are taken from it.

When the application starts, it launci&sashScreenActivity.javine purpose of this
activity is to ask the device to get an updated locafibe. splash screen is shown in
Figure 5.1, it showsfor 3 second because we want to give some time for the

Applicationt o g et tubhecurrers lecators r o

Lefkosa
Tour
Guide

Figure 5.1: The gart page (Splash Screen)
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5.1.1 The Home Screen

The home screen comes up immediately after the splash screen. Thesdresre
consistsof eight (8) buttonss shownin Figure 11 Seven (7) ofthe buttonswhen
selected returns a list of nearby locations (within 1km radius), each item on the list
returned, can display place details of the location when selected and also there exist a

Map button beneath each list returned, wkelected it displays the locations on a

LEFKOSA TOUR GUIDE

HISTORICAL
SITES

RESTAURANTS

map.

SUPER
MAREKETS

POLICE
STATIONS

HOSPITALS

BUS STATIONS

Figure 5.2 The home sreen

The last button on the home screen is a Map button which displayssher s 6 cur r en

location as shown in Figure 5.3
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Figure 5.3 Displayingiss er s current | ocati on
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5.1.2 The Historical Site

When the user selects the Historical Site button, the application checks for Historical
Sites within 1km radius of the user and returns a list of the platke teser as shown

< HISTORICAL SITES L .3

The Kumarcilar (Gamblers') Khan

in Figure5.4.

The Buyuk (Great) Khan

The Buyuk (Great) Hamam

The Bedestan (St. Nicholas Church)

The Selimiye Mosque (St. Sophia
Cathedral)

The Venetian Column

The Municipal Market (Bandabulya)

MAP

Figure 5.4: Historical stes

At the bottom of the list is a map button which wheresid displays on a map all
the locations that appear tre list, as shown iRigure5.5.

HISTORICAL SITES

The Selimiye Mosque (

Sultan 2. Mahmut
Selimiye Camii Kitiiphanesi

Tehpyié TZapl A
%

===

Sacakli Ev Miizesi

-+

Uray Sk

Figure 5.5: Displaying the nearest historical sites on a map
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When an item is selected from the list of historical places returned by the application,
it displays he place details of the selected item, which include; pictures, videos, brief

history, aand audio, as shown Figure5.6.

[«= -utl =4 =

Kummarcilar (Garmblers.__ -

Pictures

E2FFRI1IEF— HHIS T COORFR™
e kham vwas built im thhe first guaErtesr of
Thia 1 3Bth Comntuury by FFuat Tucocarkbhaasi is

FAal=c kv ra SEa= HHirrmaEacrczilao ok = =1
rmaaerachant domnkkes =) or SGe=ogi —i Coalgicilar

= I<bhi=am). T e

I<lhesarm (e traasrcellimoy rrmcassicsia

CootThic @arah im The emnmtrance gate i=
Isesliervrescd Lo Fizmanwes [areicoias=lys e lcaricggecd tes
i e omrlier builadima . T e tTwwres ey
Esuailedirie warmsms= Eauailt oo =3 smogua=mre: pal=m =l
caraly =1=1 <>l il=s caricgiriz=al (56 rcacarriss resrrizairi.

T he raeacrims U sStoairs vweres uusaecad as

s cdresesrri=s wwkhiile: Thio rososrris cdowwrmstair=s
vvemre= tarme=cd == smarairvaeal ssmbaesllesri= smaraed =S loar sacges
resesrmri=ss CToourisrr Frrorrmoticar =armo

FrAzarlscetimoc e aartrymicemt, PNoarth Coy paroass) .

Figure 5.6. Sample of place details from historicéks
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5.1.3 Hotels

When the user selects the Hotels button, the application checks for Hotels within 1km
radius of thauser and returns a list of the places to the ussh@sn inFigure5.7.

< HOTELS ™

Saray Hotel

City Royal Hotel

Merit Hotel

Golden Tulip Hotel

MAP

Figure 5.7: Hotels

At the bottom of the list is a map button which when selected displays on a map all

the locations that appear on the list, as showigare5.8,
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Figure 4: Map: Displaying the nearest hotels on a n

When an item isedected from the list of hotels returned by the application, it displays
the place details of the selected item, which include; pictures, videdsess, as
shown inFigure5.9.

= Merit Hotel -
Video

Pictures

Figure 5.9 Sampleof place details fromdtels
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