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ABSTRACT

e

The mobile phone application {(OHZA  GERANMU CAaMPUSGUHRE
sxplore JIME, the Java plasform for small dovices, o broad field that ocovers
prefty moch evervibing smalier than g breadbox, Ubieet onentsted language was
used in developing the application. The project Is sined st making navigation

and movement gasy for evervbody on the campus, croating source of revenue

for the department as well ae fo demonstrate how sofbware applicalion can be

nbodded in moebile phone. B35 compatible with most application phong,
capable of being vishor gulde by showing the mujor landimarks of the campus.
Consuliation with the planning unit of the school 1o get comprohensive
tandmarks map after which the map was studied for proper analysis before the
real programing was carrded oun The performence of the design and
implementation of this projest met the desipn specifivations. I acoomplished the

caent 3 Campus (ads
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aims and objectives of the projoct, which i to unp
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CHAPTER ONME

IMTRODUCTHON

Software enginerring i the desipn and implomentsiion of software programs on compuiy

sestems and other compatible dovices, Software as the namw onnnnies, IS 2 non pliysical componen

of 2 mrogrammed aysiern which orders md divects the exenution of tasks hased on the sysiem
design, 1 s in fact g set of lstruction systometically compiled 10 oxeoute specitic tasks or carryout

certpin activities. Sofware mograms cookl be wirilten as code mxd ewerpted an standeslono

,

programs on 2 somputer systern o can be interfocsd with othey compatible slectronio devices such

sors, other programmasble electronie chips or mobile phone. {1

feg

as mricroconiroilers, micooprog

ME i the Jave plaform for small dovices. s browd feld that covers prefty maush

w

everyihing smaller thu a breadboy. Because J2ME spanes such a diverse seloction of hurdware,
divided into configurations, profiles, snd optional APl A contiparation n apecifios a subset of J25E
fumctionatity snd the behavior of the IVM, while profiles are generally more spec cific 1o a family of
devviess with similar characieristics, Optlorad APIs offer added functionality in o fexible packaye.
The Wobile Information Devics Frofile, which is the focus of this project, inchudes APs for deviess
like mobile phones and two-way pagers. 4]

The “Campas Guide” i 2 Mobile Phone Application Software designed to be aompaii ible
with any spplication mobile phone and even Black-Berry phone. The seftware is dosign for Faderad

Unmiversity of Technology, Minns to meke available the landmarks of the muin vampus for zasy

aw*'f?zzw o wisttors,




1.2 AIMS AND OBIECTIVESR

A

2
&

Tor easy the navigation of evervhody on the campus
Ty serve gs sonres of rovenue By the deparnent.

To demonstrae how software application can be embedded i mobile phone

1.3 METHODOLOGY

iy the

were faken:

P
g

N2
'9*‘6

quest of designing amd developing this mobile phone application, the following steps

=
&

Consultation of the plenning unit of the unbversily 10 get the map of the campas
bardimark,

A carpful stwdy and ansbysis of the map was onder wmken so as @ have g cloar
undersianding of the campus torrain,

v

Decision on which programoming languasge snd other rograrmming tools that will he

fable fry the development,

Dresigring o progran Pow chart (otherwise koo as aetivity diagram) o sorve g5 3
gutde anowriting the progrm code,

Lngage in wriling the program eode o sxeonie the ditforent stages and tasks of e
softvaare.

Debugging and testing {against the specification of the sofbware




1.4 BROOPE AND LIMITATHON OF PROJECT

The mobile phone apphication will be capable of the following

o owill be compatible with sny apphication mobile phone such a5 Nokia, Samsung,
Mitorota, Sony Erikson and even Black berry,

% The spplication will be cageble of showing the landmark of Gida Okane Campus,

4 {apable of being » visitor guide on the campus,

2 1 allows the presoiting of desired destination by user,

3

S 3 oprompis the user upbn resching the set destination.
“The Campos Guoide witl glerd you whenever you ggt olose 1o andmark ot selecisd

o

calegory.”

The mebile phone apphication i nied io the inllowing:
-,

4 oannot suppost phone without Hash memory e, the 5o called Chinese phon

4 1t is Hinited to cover only the mportant landrarks of Gida Gwankanw compus,

i




PROJECT OUTLINE

Chapier one gives g geperal introduction of wha the project is ol shout, Hs alres and

3 proient.

obivctives, methododogy snd soope of

The provious work done with rwspect fo this prodect is discussed as the lhessture

revigw of chapler Dan.

Chapter three covers the various steps sken in the design and wnplementation of the projent
wirk and caloubdtions invobe,

The tess carried ow, resull obtained and discossion of such resulls oome under

chapier four

The conclugion and recommendation constituies chapler fve




CHAPTER TWO

IITERATURE REVIEW

L3 HIBTORICAL BACKGROUND

s

Mavigation i the mrovess of reading. wnd controliing the movement of o crafl, vehicle or
barnen badng from one place 1o ansther, B s glso the turrn of at usesd for the spocilized kaowledge

used by nweigaiors to perfoem navigmion tusks, The word savigole i sderived froem the Latin

“navigare®, meaning Mo sail”, Al mavigation] technigues involee b oeating the navigelor's position

compared 10 known locations or patizmns,

Latitude

he latitade of 2 place on the earth's surface Is the snoube distance north or south of the
fequator] Latinude Is wsonlly sapreced n degrees {marked with °) ranging from 0° 2 the Laualng
f BU° e the Novth and South poles. The lathnde of the Morth Pole is 907 M, and the latitude of thye
South Pele ds W 5. Historically, mariners calostuted laiude w the Morthorn Hemisphers by
aighting the Morth S Polaris with o sextant and sight reduction tables 1o take ot ereor For height

of ey and spnog pherio miraction, Generally, the hels ght of Polaris in deproes of are sbove the
3 ﬂ VEES

horizon i5 the latihude of the observiy



Laongiinds

Similer o latitude, the Iongliude of o place on the earth's surface is the angular distance

ar west of the prime meridian or Greenwich meridisn, Longhude is useally axpre

frarked with %) vanging Bom 0° st the Greenwich meridiae o 1307 ens and west, Svdosy,
Australin, for example, hos o longiude of sbout 1519 cast, Mew York Chiy has a longitude of about
A went, Vor most of history, mariness struggled 1o determine precise longitude, The problem was
sotved with the invention of the marine shronometer. Longiude can be caloulated i the prechie

o

s of a sighting is known,

233 MAVICATION INSTRUMENTE

There we seversd vatgorios of navigation instrments, smong which are

1. Cherts apd drafting instrumenis

= Lherky are mups of the weas o be novigaed with detsils specific o the maring
epvirsnTnen

»  Lomputing abds. used iIn the necussary methemation) caloslstions. Todey elecirmic

cotnpndiors or ealoulators are used. Other fradilional mids used | dedd tables (rigonomeirie,

sihs of noselinesr paths on

o




Mantica! shwanse used o determine the position Incthe sy of g celestial body aller 2 sighy

By beeny taken,
Paraliel rals wed for wanstorring a Hne to g paralie! position, Also used 4 compare the

srigntation of & ling 40 8 magnetic or gopgraphic orientation on 8 COMpBss 1os.

Pencil, straieht edee and other conventional drawing 1o

Divert messuring

Lhip log and sand gluss serve o measine the ship's spoud through the water

sSogndine Hee used 0 megsore the doph of the water and 0 pick up samples from the

bty

Position Bading instraments

the san withowt having the navigetor directly observe the sun,

Croms staff an older nstroment fong oot of use.

Foamal Yery simple instroment ased peimartly by Arabiag navigators, B consists of g small
hoard with g knotied plece of twine tyoogh the conter. The observer hobds one of the ko

in his mouth and extends the board sway so tha the edges mabe o constant angle with his

Eyes.

il




»  Mgriner’s sstrolabe Derdved fom the astrolabe. it was developed fn Iate 15 contury and

ok stalf and later by the

fomnd wee in the 187 0 17

ooiant sl suxiant

»  Ehbrant A very stimple instignent which used a plumb bob,

these instruments are alse used o messure the anguley distance berwesn objects:

-y

»  Oretapt wvented in 1731 The et witlely-accepted Instrument that could messure an angle

without being sirongly affected by movement,

«  Bextgnt derved fom the ootard tn 1757, eventaally made all provious nsrrumsents used for

he same papose obaodote,

4. Bearieg instroments

«  Pelurpy wsed o determing bearings relative to the ship's beading of landmarks, othe

i,

50 Compasses

«  Besrine comsass ssed fo determing magnetio bearbags of hndmarks, other ships or

stind bodios,

«  Magnetic compasy used 1o determing the magnetic heading of the ship

%. Timekheoping

»  Marise chropometer used o detormive thne & the prime moridian with grest precision

which ia noccssary when reduning sights in colestial navigstion

8




s surrounding

2
for
S

+  Moctursel osed to detormine spparent local tme by viswing the Polg

1 of a celestial body ghove the

»  Ring diagl or astronondes? ring wied © megsure the he

horiron, I omuld be used to fimd the altftude of the sun o determine lovsl o 1 ot sunlight

shine through a small orifioe on the vim of the Instroment. The polnts of Byl siriking the far

side of the mstramend gave the altitude or 10l time,

Al those mentioned wore the traditionad instraments used ot well It the seoond ball of the 2
century, Afer WWI elocironic sids o navigstion developed very rapidly and, 0 s great exient,

replaced more tradisional tools, Blectonie spead and deptd finders have totally replaced thelr older

coumerparts. Radar bos beoowme widespresd even in small boots. Some Blectronie aids to navigation

PR

Hie Loran have already become obsolele themselbves and have been replaced by GPS. {3}




2.2 PREVIOUS WORES

2

Cver the years, much innovative work has been carried o i making the navigation of human

being across the globe easler ax demonstrated by people smbarking on various vessarch work,

amesy which are:

Hesearch on navigation of swionomous meobile robot with gosl divectios detection sensor

{Electre Mechanie Techoology Advancing Fouaduting (EMTAFY spomser}

sal divection detocton svstorn) was developed to apply

Self position esthmation sensoy system {goa

muonomous mobile robot, The svslens plays an boportant role whon the robot moves within mdoor

workshop, The system consists of four units of infrared ray photo-deteciors, DO motor, restation

gngle polontiometer and nfrared Heht omission sources (andmarky, and is controlled i regl time.

A og remdt of tost, It was Famnd that though the robet scourstely moves within 3 o of distwnee from

tandimark, I hecomes nacouracy within § m of the distance, and henor guide system with wmuliiple
landmarks 18 reguired. YAMAMOTO MOTOH (Kyushy Univ,, Cradeate School of Engmesring,

IPN s the vesearchor of this work,

Alting cone with Bllrive

Latest 4.3 inch wide soreen GPS rechnology,

ruanming NDwive savigaiion.




AIRIS T940 with NDrive

el

4. %ineh wide soreen OPY with Blaiooth hande-fres

mrbile phone operaion and WDrive nevigation,

GPE TRACK LOGGER

Lo cost, match bos sized OPS logger, displays

where u vehicle bas deiven & stopped on Google

Farth. Lised in aviation for ght racking.

Mbwrive Navigation Soltware

The most  advanced,  fastest and smoothest
mavigation software. on 51 card for pocket POs and

rhones using Windows Molile 5 or &,

X

Alting Blustooth GPS, GBT-709

ddatoh bow wsized OPS recsiver for use with

Fiustooth enabled de




¥ navigator manufaciured by the mobile phone producer gia was alse produced 10

showing ¢

v b ouses the OP% technolosy as i aperationsd means of osting landmarks. Bt is capable of
Pk pd

£

5 of maior citiss In the workd, the various sities tongitude and fatitude are already configurad with ¢




CHAPTER THREE

DESIGH AMD IMPLEMENTATION

23 BPECIFICATION & BOFTWARE OVERVIEW

i
S AN

2

2 gsfhe

b

ik

“&

ditheult {or even impossitle} 1o obiain g sel of snombiguous, fixed
regaargnent for g sofbtware svelem although thore are 2 variety of regsons for this, assume g
sutficient Babianity with the operstion of mobile phone o understand the foilowing
desoription:

CONMECTED, LIBITED DEVICE CONFICURATION

L0 3 the configuration that i implemented I this prodecy, bhecause B

encompasses mobile phones, pagers, PRAS and o wices of similar size, The namys
LD appropristety Jesoribes these deviees, having hmited display, Hmied memary,
bpitedd OPL power, Hmied display sire, Hmbied input, bmited basiery e, snd lmited
petwork oonnestion.

The CLEM is designed By devices with 180EE 1o 312KB of toml memory,
wehuding a mimman of 100K of ROM and 12K3 of BAM avatlable for the Java platform
The “Conpected” simply refors to 3 network connection thet fonds 1o be informitgent and

probabhy not very fast (Mosd mobile edephones, for exarmple, typloally achieve Jduts rates of

a4k bpad These connections abso tond o be costly,

catly billed by the duta pochess
sxchonged. Berween the high cost and insprmibient slow nepwork connection, this

apphications design in the LD space s intended 1o be very sparing with the wse of the

peiwork conreciion.

o
(e




The reference implomenigtion of the CLDO ie based groand g small FYM oalled the
WVRL Hs pame comes from the facy that 5 8 IV whose sive b measured in kilobyies
rather than megsbyies, While the UL is g specifications dooument, the BYM relors o 2
speciiic plece of soflvare,

1. Beoause of s amall size. the KYM can't do ovorvihing a VM does in the

FERE sworkd,
2. A mobile phone applicetivn, compactabde with any applivation phong such a3
Media, Samsung, Motorols, Sony Brikson end Black Berry s the fask w

hand,

PN
R

THE APPLICATION BEBIGN
i the process of developing this sofbware, 3 top-down process was ermployed, in

which the seguence is 3 peogrosson from the genersl wo the spenific. The process i

cutegnrized into a number of dentifieble segments as follows;

i problen Anslvss

Sofrwars specification

.

Lad

Deerveloproent of slgonithn

4. Program detindion

4. Building the application Coding)

pa:

st the specificatiog

~d

4. Implomeataiion

g Fualugiion




1, Ongoing matnienane
The sbove Hsl comstitutes an outline thet constiutes phases i the sofbwars

development oyole of this sppdication developmens, {5

[
ot
e,
it
e
rosy
L
ey
T
o
=
3'.,“
NN
=
e
=

vvvvv y developrwst and design invelves the development of an alporithm
which addresses conoepiualizing the muans of solving the problom gt band. The algorithm
developiment is achieved by means of a flosechan, whih involves breaking down the
problom into g number of smaller steps or provesses,

b

A2% Program definition {using snified modeding rnguage, umi}

The obicc-orenied systom uwsed comprises o number of sofware oblects tha

iugract o achiove the system obicetive. The software olvjects in this design mimic the real

wortd objects of the application domain. The realoworld obi

i3
o

say have g physics!
Presence or may represo sorme welbundorsinod concepleal entily in the spplication. In the

campus guide application there is sofbware obieots thet represent landmarks, Equally, there

o

o

are some software oldects roprosenting varipus disections of landmarks even thougd

have no phvsical existonsos.

The Objects are characterized by hoving both sfase and beduovionsr. The state of an
ohigot is the information an obicot has shoot iselll Por example. 8 landmarks obleot hav a
name, tocation, shape, size and 8 colour. Hgually, a direction of landmarks obiect bas the
name of the divection, Bs distance, longitude and latnude. The behaviowr of the objoods

desoribes the actions the objects we prepared {0 engage in. The behaviour of the oljert

deseribed by the set of operarions W is prepared to porform, 6]




Do obioo interacts with another by ssking B to perform one of s sdvertised
operations. Thin interaction ts achieved by one object sending a measage (0 another, The
first oblect is known as the seador offecs and the sovond oljest 38 known 63 the recelver o
recipient object. The only messages the objects can receive w ihis ap pdication boelong to the
st of operations they can acvept. bn the UML, ubiects and message passing are ¢ capinred by
a seguence dingros which described below,

i, Usp-cany Bugram

The wee-caze shows 7 typieal interaction belween g nver and the system wnder
(j 6'{("{‘:% {}g}i'ﬁ &t

This is used 0 caphure some Tonciionality o be provided by the software

system. For exgmple, in a banking applics

gion o use-case may docnment that
sequirement of the system b 1o suppost ransestions on bank scoouls, ..

raske # deposit, Similarly, in this spplivation setting the category of gheirend

destination s prosenied 95 @ ase cuse




e 2

4ot the Destination

& Bhow the Landmarks >
k‘%m% v ‘

thwe wisitey i the destin

aotor is noraily the vishioy

E

BERAA KPS AENORO NI LIEI AN NAN AN

P R T LT

w;;imj

Display welcome messags

Fig 3.1 The use-vase Disgram

2 imtersction disgram

s oo inhorais

The aim of the intorsction disgram v 1o describe how woups of obie
i achiove some behavior, § employ an intersction diagram to capture the hehaviny
tor 2 single vse-case. Both seguenos and collaboration dlagrams present o muamber of

obvects and the messages that are passed batwoen them,

17




Beguenes dagram

w the sequence diagram the oblects sre presented us reclangular figores. In figure

for example, we show pan object instences: o Londmarks object and
{¥irocton ohicel The object instences gre decorated with a label of the form oy

Landnarks, where bm is the obdect’s identifler and Landmanks i the olass {or typed

{ollaboration dingram

Collaboration disgrams use the same min of sctors and fustance symbols a5 Tund in
sequence diagrams. A Hek between two object stances i shown by a connecting
fine.

The Huk in decorsted with sunbered messages sent betwegn the stamwes. Th

refationship shows whether the Instances are associales or are aggregates. Like the

Ny

sequenve diagrams | oalso anmodate messages in a collaborstion disgram with




I8y

&,

Aetividy dingram

The activity diagram is wsed to model various dynands aspects of the systern. AL s

o comirol bobween activities

siruptest, the activisy disgrarm presonts i
The activity disgram foouses on the separsie ackivities within the system, w horoas

sraction diagrams s concerned with the execntion flow trough the nebwork

;v
L
[2¥32

"\'.w

obivots, The activity disgrams were used o document use-Cases 25 well an the
%V"i’«ivi("‘ i?g mw-.%za('j

s oan pofion thet represenis somw oxvodable

<y

The exsenee of the activity diagram
cornpnstation.
They are valled pofion siater amd we vepresented by soll bores popy bl withy tent
deseribing the ection performed. Upon completion of one aciion, conirol
automatically procecds 1o the next slong g direcied wansibinn,

{ e diagyam

ORI Rt J€

The olans diaram i the pringipal diagram that s construcied in s object-or onged
design. s imporianes Hes in the fact that s conent delivers the primary elements in

shis program code, namely the Java classes. Thy oluss diagram dosoribes the types o

the objects in the system and the relationships that oxist botween them, The ¢
diggram Ix an abstraction for all the posaible obviert disgrams thal were constructed,
Class dingrams and collsboration/oblect were made be consistond. sios g
configaration of obiccts can oxist, then the class diagram needs to caphurg s
information. The slass dingram i wsed to shows that tweo elgert types are unreiaivd

by the sbeence of link berween corresponding Istanoss iy thy ooliaboretion or object

15




e

varm, it aloo means that a mes

diag sage cannot be shown from ong objort 1 anoiher i

the ssgquence digran.
25

Each chiss 5 gleo documented with i set of sitributes and operations. The ativibug

reprosent the set of values cach inslanoe matmaing a5 the ohisot’s stae, The set of

he messages an object of the olass way rocelve. bome of these

o
w
o

OpETRHONE
e identified from the various inderaction dingrams thst were

operations can b

oosmtrucied.
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The sofiware development “Campus Gulde™ follow the

JE T
iva.‘r:v};;,J

sequence as reprosenied below,

el T
; |
Short ;

-

. -

Launcn Landmark

oo

Get Destinglion

o~
kY
}q.«“. e

;o naplay Manrry . o T
/" . " % W S
/ nolandmarks 4 e ST
¢ s } LT Destination T
} ety | ] _ .
\ , i . Boached? 7
5, N HeBpn on ; e P
".*-, O P i 47 'j; x\,)‘_‘\ L -~
Y, H vt e, o
, .
¥
s . .,
/ Drapiay “The 5,
4 . . . S
J Destingtinnis y
! }
5 rearhed” i
5 i
\ /
™,

-

\';
. 3
{ Frgd ;
R ...,._..Wf'/

Fig. 3.2 Flow Chart of the Application
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327 Bullding the spplivetion
The BEIDE apphication which is plauantly called MiTHus,
fe s comphonted for 81D

ks, Pavwever, inog bl

PR .
Fegure

al development prix

o 3t s for J25E applicetions. Boyond a basic compile-and-run ovele, Mildes

. .
o dens §7F
3Ry g f}

sorng acdditionad tweaking snd packeging, The complete build cwile looks tke this Fdi

Source Code » Coanpile » Proverify» Package = Test or Dey

{renting Hource Lode
was using favorite oxi edior o

Writing Jove sourve onde is the swne as 1 sheays

cregte a spures file with 2 java extension
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Compiling the MEDkt
Writing MiTHets Is oo sxample of cress-compiling, where vou complile code on one

platform and run 8 on ancther

IZ8E on
deskiop computer. The MU dsell will run on g mebile phone, pager, o othay
mobile information Jevice thal supports MIDP,
The IIME Wireless Tootkit takes cove of the detalls a5 long as the souwrce code 18 in
the right diveciory.
1, Sian the oolkin called K oothar,
L D hoeose MNew Project from the toolbar 1o oreaste o now moiect
3, When the J2ME Wirsless Toolkit asks vou for the name of the project and the

wATider class name, use “largoneer”™ for both.

4, Chick the Creste Projent button, and then the OK button ® dhisgning the po

apttings window.




Preverifying Class Files

M comes an entirely new siop in bullding your progeam, preverifisng. Becnuse the

memory on small devicss i oso soaros, ROYF (momually, CLIDMCY speoifies that

bvtesods verification be split indo bwo plsces. Spmewhere off the device, 8 provernidy

o

siop iy performed. The devies isell & only rpguited 10 do # lghreelght seoond
verification step before loading olasses,

1 vou gre ssing ihe IPME Wieless Toolkit, you don’t have fo wowy abuny
preverifying class files, and you may mo oven notice that 178 happening when you
chick the Boild butten. 1 vou’d ke to onderstand more about proverifying, read the

rest of this section. {nherwiae, vou van fust skip ahoad.

A5 you nray recall, bytosode verification s one of the [andation stoses of Jave's
runtime security model. Before a ehssloader dynamically toads 1 olass, the byteoods
vori Ber checks the class e 1o make sure 3 behaves well and won™t do nusty 3 things
io the Y Unfortunately, the code that implerments e pyvigode verifior i budky,

tos Tarne 0 Tit on 3 small devics Hke g mobile phose, The OLD dictaies & twomaiap
bytecode verification

1. O the device, class fles are preverified, Usetain ohooks wre perfnrmed, and the
class file I8 massaged info a Tormat that the Hghbweight see coud-siep veritier oan
sasily handle. This format i yeudly st 2 regular vlass fite, with some sdditions) dats
atiached by the preverifier

% D the device, the second astep of verification s performned as olasses are fomded. 1

g clans file hes not beon preverifing, it s rejented.

21




CHAPTER FOUR

TEST, RESULT AMD DISCUBSION

4.1 TESTING
RUNNING Ihiunit TESTS

enerated by sclecting a oluss and packages mwie d

&~
o
&
&
pos
e
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o
&

bl
&

cheesing frown the Tond = Hing mens,

When the Tirst gt is generated, 2 Te otSuite BAITHet from the framewsrk JAR gets seidod 1o

e

ihe Tist of MIDHet was shown in the  epmlstor window's Ron Hst when the Pt WS THATEDE.
Al test classes were added to the prope iy o the BALY manifest called dunitTestClasses.

wwork AR geis added 1o e

-

When the first desl waes pepwratesd for the project, the Iiunit fran

project Hhraries or all project configuratinns. The framowork JAR bullds g Hist of tosts 10 7ub frorn

the NumitTest asses property. The cmply 10818 Ihdunit oreated were moditied o mehude assertions

o the pass/fai resuiis redovanod,

i
o




4% RESILY

When the softears was nstalled on Nobls application seppornting phone with GPFRA

{imernes facitities), the landmark appeared on the phone showing different locatinns

4.3 DESCUSEION OF RESULY

When the application was launched and » destination was set the phone was displaying “keep on

moving, the prosel destination s nod vet woached” whepever detatled is contirmed. As soon as

destingtion was reached it prompied that the destnation i reachod.




CHAPTER FIVE

51 CONCLUBION

The prriormancs of the design amd snplemnentation of this project met e design spaeifications. 1
i 4o mmplement a Larepus Ciatde on

acensmpiished the airns and objectives of the project, whit

mobiie phang.

5 RECOMMEN AT

| recpsnmentd that this application soipware shombd be made available on fiprninna wob SR
for pramrnersializalion. b availability on lernet vl gase acoessibilty amdh pomssauently RreBE

bs marketability and revonuY goneratiog.
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APPEMDBICES

CPROECT FILE DETAILS

&, Mo Fite Mgme

Bemarks

i CampusiinidediDist jave

PRV " . o i 7
This is the olasa ithat hodds the

rovesihiend,

2 Compuabdap jave

Thizs iy spomsible for the
calouiation of longiiude and tide of

vgrious owdmarks,

3 ImageManager jave B s the class roy
the landmarks
4 Mapanvas java ains the canves of the

5 Mo andmark java

¢ the seb landmarks,

P

3 Mapd ixiener java s the olass responsible for g
sensitivity of the spplication

~d |
o
Py
o
&
s
pa

¥ oakes care of the ordering of the oages
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