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Degree Bachelor of Science
Major Program Computer Science
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ABSTRACT

The special project is to develop a mobile application named Bangkok Train on
the iOS platform. It is capable of determining routes with fares and travel times on BTS,
MRT and Airport Rail Link. Its addition capability includes displaying routes with one of
three map types: standard, satellite, and hybrid. With this application, users are able to
check the nearest station and its distance from their current location. Moreover, the

application provides detail information on tickets and services of all three train companies.
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addGestureRecognizer
(tapRecognizer)

addSubVuew
(windowView)

]

3.16 Sequence Diagram wailridunanisvarandumisdagiufunazanii

MyUIButton

<<controller>>

StationViewController

-stationDict:NSDictionary

-windowView:OnClickedView

-openOnClickedView (MyUIButtan)
-calculateDistance {) : CGFloat
-addGestureRecognizer (UITapGestureRecognizer)
-addSubview (UIView)

MyMKAnnotation

OnClickedView

-stationName:UlLabel
-kmLabel:UILabel

-stationDict:NSDictionary

< , @ o Il @ o ' ol
5U#l 3.17 Class Diagram weailerdunansssoymendumaaquiuiisusazannl

setCenter (}
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3.3.2 ganunuTiaadlnaiAsssand

v dl - v 1 = v ] = E‘ -
dldauisaganiuiivivulndiAsaudazaniild 2 4aamne Aeaunsaganiuiiviiiu
TnalAgsaInmin StationViewController wagwtin NearbyViewController fasaluil

3.3.2.1 ganuivsnalndidesannil (nsdlndltidenganuivialndifes
#i StationViewController)

o v v ., i ° & i al we v ¥ o " o
iegldaglunin StationViewController vinmsidiananiingldaula uawihnsnaduls

=l

OnClickedView wanstiuu danmlumii OnClickedview Huaziiduiiilenaudrannsalunh
ShowNearbyViewController leinauiusan toShowNearbyViewController(button) Wazagd4
AsuUsnuigldldnaluievnamussenifegiuaaa stationviewController Tasneluis
anvgiINIsiFen OnClickedView Susniitelo1#auys stationDict fiogflu OnClickedView dsly
Tiusen performSegueWithidentifierOnClickedView) tutusanfiazsinduiisangaiiely
AANA StationViewController Apufiazdsluliaata Controller Suvitatuse Feazviinis
AMuAAILUS nearbyDict UasAad ShowNearbyViewController liifumilouru stationDict
299 OnClickedView foliluntin ShowNearbyViewController LLaﬂaanﬂuﬁl‘]aﬂ’lﬂﬁLﬁmﬁ’U
anilfigldidan fewsen viewDidLoad() fauanslu Sequence Diagram 37 3.18 910N
¥euves Use Case ganuituivalndifssanti (nsdiiglidenganuiivdnalng deamiii
StationViewController) 9s¥i1nsdediisafunana léud MyUlButton Class, OnClickedView
Class, StationViewController Class ag ShowNearbyViewController Class 714 wanslu Class

Diagram gﬂ‘ﬁ 3.19
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@
; . N button: windowView: Station :ShowNearby
Hser iStationView MyUlButton OnClickedView ViewController ViewController

| toShowNearbyViewController [ |

| (button)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|

toShowNearbyViewController
[butten)

)

T

|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|

toShowNearbyViewController
(button)

toShowNearbyViewController|
(button)

showNearbyView
_________ q————————-
|
|

setNearbyDict

(windowView stationDict)

R

< . <o o a v al ' =
§U# 3.18 Sequence Diagram ‘Ua»ﬂﬁQﬂﬂiuaﬁﬂﬂuwusnm'[nal.ﬂmLmasamu

=l s a ] . .
(nsaindlfidengantuiusnalndldsanii StationViewController)

MyUIButton

perlorn|SegueW=th\derpfier (windowView)

viewDidload ()

<<controller>>

StationViewController

-stationDict:NSDictionary

OnClickedView

-windowView:OnClickedView

-toShowNearbyViewController (button)
-performSegueWithldentifier (OnClickedView)

-nearbyButton:MyUIButton

<<cantroller>>

ShowNearbyViewController

-nearbyDict:NSDictionary

-viewDidLoad ()

= . ¢ a o a v oal ' al
UM 3.19 Class Diagram wasisriduganiuiuiinalndidsudazaniil

a v a a v s o . .
(ﬂsmﬁ@‘l‘ﬂtﬁan@ﬂmumumm‘lnaLﬂawm StationViewController)
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3.3.2.2 ganivinindifssanni (nsaindléidenganunuiinnlndides

u

%11 NearbyViewController)

glivinnnsidananiififesnisuu UableView wiin NearbyViewController 1usan
didSelectRowAtindexPath(index) az¥iin1sasnaliiusan performSegueWithidentifier() 9s¥n
N1IAMRUAAIAILUT nearbyDict Y99AaA ShownearbyViewController MMNAILWUIUDIA YT
(index) ﬁﬁﬂ.‘mﬁﬁaﬂ antupana ShownearbyViewController lUi3entusan viewDidLoad()
Tngvimsuansaniuiifegindifsaiuaniiigliiden dauandly Sequence Diagram Ui 3.20
9InM3uwes Use Case ganuiiuiinalndidssanmt (nsdiglfidonganuiiviinlndifes
1 NearbyViewController) azdinisiisadostuaanaldun NearbyViewController Class
wazmana ShowNearbyViewController Class fauanslu Class Diagram g‘dﬁ 3.21

) :Nearby :ShowNearby
b Y . 3
User NearbyView ViewController ViewController

| | I I
| | | |
| didSelectRowAtindexPath r | |
| {index) | |
didSelectRowAtindexPath ] |
(index) |
> |
|

| |
performSegueWith|dentifier ()

setNearbyDict (stationDict)

T .
I viewDidLoad ()
|

showNearbyView
e e
|
T | T
| | |

= g o o a v oo ' =
JU# 3.20 Sequence Diagram 'uaqﬁdﬁ'vuqamuwmtm'lnamammasamu

e o o a Vo=l t i
(ﬂ‘imwF‘,{Lmﬁan@ﬁﬂ’]u‘lﬂUiL’lﬂJ‘LﬂaLﬂEl\'l‘Vi‘u’l NearbyViewController)



<<controller>>

NearbyViewController

-didSelectRowAtIndexPath (index)
-performSegueWithldentifier ()

<<controller>>

ShowNearbyViewController

-nearbyDict:NSDictionary
-viewDidLoad ()

< . Y d a v '
UM 3.21 Class Diagram vasilaiduganiunuivadndifesuazanii

< o A v .
(nhsaingléidenganuivinalndifivami NearbyViewController)

34
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3.3.3 Wausafiu Apple Maps

diefldaglumi StationviewController ¥inmisidenaaniigldaula udmhmsnauls
OnClickedView uanstusn danmlunth OnClickedView tuagiitufiflanaudanusntienii
gl daulafiarliimieludelu Apple Maps 1 Tngrata OnClickedview ax¥iinisi3uniusen
openinMap() T,manw’tulmamwﬁ'mﬁeiwi’lﬁaLL‘U‘s'ﬁﬁmmamﬁﬁsﬁ'ﬁ‘ﬁlﬁanﬁastﬂmmuﬁé aluds
Apple Maps ¥ 15&a1# Apple Maps misanduniaifldegaguulufisaadigldiden
Aalanslu Sequence Diagram ‘gﬂﬁ 3.22 9INNN9UT8Y Use Case \Wousaiu Apple Maps
guyhmaisadeaiuaana 16 MyUlButton Class uaz OnClickedView Class fauanslu Class

Diagram ‘g"dﬁ 525

@
U StationVi button: windowView:
La tationyview MyUIButton OnClickedView
I | | I
I | |
| ] |
| openinMap () [

|
|
|
|
openinMap () |

openinMap ()

openMapinAppleMap

|
i | pilig

Eﬂ'ﬁl 3.22 Sequence Diagram vaaiteitudeustatu Apple Maps



3
W

U

MyUIButton

-stationDict:NSDictionary

OnClickedView

-mapButton:MyUIButton

-openinMap ()

<
7

3.23 Class Diagram vasilariduidiausiariu Apple Maps

36
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= vl
3.3.4 913794 aUﬂﬂﬂumnﬂWﬂﬂ

Wadldilantn StationViewController i5an viewWillAppear() a8vi191uynaTafigld

U

14

v

nduunTantdd Tasazvianasdsldiusen setUpLocationManager) 1duiusandifeanlef
User Location Service ¥nau spananzsimsnsiaasuimusiiumisvaagldvielinusumia
voagflduuunud Tunsufinudruniavesflévuunuiivesuaundiadu AaziSuniusen
sortedNearestStation(userLocation) ¥anlagazvhmsieraanineuafifluwad wims
Anussegnusazaaidiuiuniavedld 1iuld NSAray uaniwniseddulaeisesain
svwynatlosluszosnisun Tnsly NSAray fusnanasifussosnisiidosiian sndusen
setNearestStationLabel(nearestStationName) ﬂzﬁ?ﬂﬁﬁ\i‘ﬁ’agam%’m NSArray Tusiumuiausn
wuansfernuiuanidflndiian wozszorms mhodudlawng) Suvumioyuuy
urlunsadifilinumumisoslduuunuil sssinisiSonusen setNearestStationViewHidden()
19 UView 9ouaq fauanialu Sequence Diagram g‘dﬁ 3.24 370N15%1971UTB9 Use Case
n319asuantiiilndiign wavazvinisiieatesiuaana Ao StationviewController Class
pauanslu Class Diagram gﬂﬁ 3.25



:StationView :StationViewController

viewWillAppear ()

viewWillAppear ()

38

addObjectToNearestStationArray (trainArray)

setUpLocationManager ()

[found user's location] sortedNearestStation (userLocation)

alt
setNearestStationLabel
nearestStationName, {nearestStationName)
distance (km)

setNearestStationViewHidden ()

o o P vl
JU# 3.24 Sequence Diagram gasilaidunsanaevaniiilndian

1

<<controller>>

StationViewController

-nearestStationView:UIView
-nearestStationinfoLabel:UlLabel
-addOhjectToNearestStationArray (NSArray)
-viewWillAppear ()

-setUpLocationManager ()
-sortedNearestStation (MKAnnotation)

o i ¢ val
3Uf 3.25 Class Diagram wasilridunsivaeuaniillndiian
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3.3.5 asdaudunisiieglaguu

Tunih StationViewController §léanunsanatusuvudroitenitdumisvesld
Hagthuiu egiiluumeluwnuil Waglénadu eana StationViewController ag¥imsi3eniusen
#o toUserLocation() Tuwireu TnsarsluiusendaziinisFundnwsanduunirnude
getCLLocationCoordinate2DUserLocationFromMyMapView() Fawsendazmfifnsuniwes
AldtagUu 1Aulugy ClLocationCoordinate2D danduunlviiusean toUserLocation() viause
Tngagvinsdaliunuiinnslutoundindunanadundvesdlidagiuuuunui fuansly
Sequence Diagram U7 3.26 991nN19%1197uw84 Use Case nsavaaudunsiiagdaguu
uazifgdiaaiuaana Ao StationViewController Class fauandly Class Diagram Ui 3.27

O

W

User :StationView :StationViewController

T I
I |
I ] |
| toUserlocation () |

toUserLocation ()

getCLLacationCoardinate2D
UserLocationFromMyMapView

showUserLocationinMap

< _________

e i
| |

< s & o 3 vod ar
U7 3.26 Sequence Diagram vestliidunsiadousiumisnoglagiu

<<controller>>

StationViewController

-toSelfButton:UIButton

-toUserLocation ()
-getClLLocationCoordinate2DUserLocationFromMyMapView ()

= " € o o o ] ar
3Un 3.27 Class Diagram ’uaqmﬂ'ﬁumswaaumuwmwaqﬂiﬁg‘uu
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3.3.6 uantoyainuLAn

Tuntih MoreViewController gl¥anu1satden Urableviewcell Tukadaigldauls
Tnvazi3uniusen didSelectRowAtindexPathlindex) Jusnienu Fsagvinsivdsuaugeves
UTableViewCell lufwdl (index) nluannunafifléidentiidunitugeiifivuravndoya
WAIVIINITUENINADDNNIINI9D Aaldnsly Sequence Diagram g’dﬁ 3.28 3NN1I19UVDY
Use Case uamsdoyalfisifin axvinmaiisadesfiunaa MoreviewController Class fauansly
Class Diagram gﬂﬁ 3.29

Qo

W

User :MoreView :MoreViewController

I I

[
| |
|dw’dSeIcctRowAllndexPath ] |
|

{index)

didSelectRowAtindexPath
(index)

>

changeHieghtUITableViewCell
(indexPath)

showlndexInformation

< _________

T T
I |

|
[
I
I
|
|
|
I
|
|
I
I
I

= s ¢ s [ a a
EUT’] 3.28 Sequence Diagram ’Uﬂﬂﬁ\in’ﬂuLLaﬂﬂﬂaHalWHLmu

<<controller>>

MoreViewController

-didSelectRowAtIndexPath (index)
-changeHeightUITableViewCell ()

= . ) v a  a
3T 3.29 Class Diagram wosilariduuansdoyaiiiudy
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3.3.7 AUIBATIAIUINIT azZUSEUIULIATINSAUNIS

Tunth FareViewController flévihmsidonamildunisnigluntiee Wodldidenanii
Fumauuusuil Wsen calculateFarePopup(button) 3ziaiu Tngaziudsuguniman iy
denliiduanilsfunauansuuntine wassihnisadimiiisi FareDetailView Wifwundoanni
Budufifiuds startStationName fiagnngluniiving FareDetailview udaSeniuson setFrame
Funhaulagagrinisimuadumitemiisg FareDetailView wavaunaaiuniag AN
91ntiuAaNa FareViewController ai3eniusen addSubview Tnstiien FareDetailView wanaa
UURLI99 Lﬂacﬂ%lﬁanamﬁﬂawmwuumuﬁmaam calculateFarePopup(button) Tunvhay
Ingaginisiasusuniwandfglfidenliiiusvaniiiuaroniauuniien uazidunsen
calculateFare(fareArray) 981101584 fareArray luasiaaadiaanilsunis Avaarilvanenig
melu fareArray Tandudssiananiiieniuntely Slunsaidudssanieriufissiusen
i calculateFareSameTypelfirstStation, destStation) Faazvnisthionanniidunie uazani
Uanevsludumlumsateyadlngasuesussinmanitug wilunsdidusalwiissnnd
WANANAUIEYIINNSIN B NS oAU ud e calculateFareDifferentType(firstStation,
destStation) fsagvinsmszerneiliiululdimunlusnadeudevesussinnanivarenia
tfuq \ivadlu NSMutableArray wEhnsifuanadensomuansnauuntiiog RnaEinIg
AuAlaans wazsrernatlunsiiunasennyaidoudoudarynaufsaniivatenie
nfuasinisBeedidiu NSMutableArray fildTnaidaadiduarnsruuaaifildlunmsiiuma
Jesianludanniign uastiefeyaluiumisnsnyes NSMutableArray 1vinisimunie
annfivaremsfiiuys destStationName fmundnsiAuIn1sAfLYT farelabel uaziaan
Tnguszurnlunisiiuniefidinys timelabel Aogluntising FareDetailview fauanslu
Sequence Diagram gﬂﬁ 3.30 91nN15YUTY  Use Case ATUIUDNTIATUING hasUssunu
narlun1siiunig asiinisieatostuaata 1éun MyUlButton Class, FareViewController
Class way FareDetailView Class ﬁaLLam‘Lu‘gUﬁ 3.31
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@
‘ utton: . fareWindowView:
:F :FareViewController o
User areView Kivil ; FareViewController FareDetailView

calculatefarePopup (button)

T T T
| I |
| ] I |
| | |

calculateFarePopup [button)

calculateFarePopup (button)

Ll

I
!
|
|
|
|
|
|
|
startButtonimage !
_____ UNEEE . ) setStartStationName ’———
L gl

[stationName)

setFrame (CGRect)

|
|
|
|
|

addSubview
(fareWindowView)

|
fareWindowView

<-———— == e

|
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

calculateFarePopup (button)

|- =~

caleulateFarePopup (button)

calculateFarePopup (button)

»
destButtonimage

calculateFare (fareArray)

t ]

©
=
5,

alt

[same station type] ) ) .
calculateFareSameType (firstStation, destStation)

calculateFareDifferentType (firstStation, destStation)

setDestStationName
(stationName)

setFarelabel (fare)
| .

setTimeLabel (time)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
I
I
I
|
1
|
|
|
|
|
I
|
|
|
|

= . @ o a o a
EU‘H 3.30 Sequence Diagram YaaanduAuINERsIAUSNT tazdszuuatlumsiaung



MyUIButton

-stationDict:NSDictionary

43

FareDetailView

<<controller>>

FareViewController

-startStationName:UlLabel
-destStationName:UlLabel
-farelLabel:UlLabel
-timeLabel:UlLabel

-calculateFarePopup (MyUlButton)
-addSubview (UIView)

-calculateFare (NSArray)
-calculateFareSameType (NSDict, NSDict)
-calculateFareDiffetentType (NSDict, NSDict)

o . cy o R, - a
3Uw 3.31 Class Diagram Y2 TUANIAUENTIAIUIANS WazUsEIAT UMSIAUNNA
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ANSUSLLAUNE

Tunismaaesldaruneundinduurinenmsuiieinyszandamussunaundinduuy
Insdwisiofio aunmlnuildszuuufifinislelewoa (iPhone) Fasailufie iPod uaw iPad fe
nnnguildaulnsinidofiowazqunsaiduniifissuuufdinnsleloiea Aondu th@nwiiiaula
$1u 10 A TnefiguiuumsUssdiunadesolui

4.1 jUuuunsusziliung

sunuvumsUssiflunalveanuuumsuseiliuauianelalunalg ety ianiseanuuy
L2 () da 1w v = o = a1 a‘l’
Y295UkuUNsIFu waznseenuuvdunAnerully Ineliviiteusediudsseluil

4.1.1 MsUszEUAIUN1TANAIUNALATY

[ a - @ ] (4 g a at £
zilunisuseiliuiieaduaiiueindrglunisaidivandiuoundindunildauly
Insfwiilefoasnininusyuuujuinisleleiea (iPhone) Fa5auluiia iPod wae iPad

4.1.2 nsUszdiuaulsEansawlunisidauvauaunainduuianannsu

axifunsusediudssandnmlunisidauresiineundinduuisnennsuluiaddunngg
ur nsfumdunienisiiunmaldite salwihdfea, solwléfu uavsaliiuesnosnsaded,
NMIATUINBNTIATIUTNTINARTAUNI-Uanenig, msmwaamuﬁ‘lnﬁtﬁmLwiazamﬁ,
nmsuenaniilndiignainsumiedifldoguaznisssysraznisuasiaaildlunisiiume,
misuansdeyaiiuduvossalrhusazyssan usnaniueundindussiesdinuatiosuus e
1w Tnadunisusaifiumnuanunsadainaninasnsaldnuldegresinswasiivsednsnm
nLAln
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s

o [ - s a‘ o v n‘l‘
TngazmuuanaenisUseiluseauaunela Fasssaisuanunalaainuinluey sl

Aun = 5 AzUUY
A = 4 AzluY
dunang = 3 AZLUU
wold = 2 ALY
mTliulp = 1 Azuuu

a v u a o o W o v ) <l
Nnmsdsuivrasaaasliuoundintuiilulunguindnwdiuau 10 au lekaasudmisned 4.1
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M15199 4.1 nan15UseiuysEdnsnmveaoundnduuranenmsuannisnaasdldanuasauu

] ¢ a wa 4 < =, ’ Y
Insdwndefoauninlwussuuujufinisleleea (iPhone) Fasauluila iPod way iPad fae Tae

NaNYeIINANY
Uszdnsnw

Usshiu/fnu
" d d =
Aady | doulBauunnsgIu | [@anmnm
0.5 funn

1. AIUNSANAILDUNALATY
1.1 fusunataduaiuisanniuluanlande 4.6
fun

4.6 0.5

ANRaLlALNINIU

2. iuvszansamlunisldauueundindu

2.1 ANUANTOUNTAUNNAUNINTS .

Aumnaléia salwihdfiea solviiueswede 5 A

158 84A

2.2 Anuamnsalumsuenaniidfunie- ;
4.7 0.5 ANTN

Uangmaazidunis
2.3 AUANNNSOIUNISANINBANSIATUSANS flun
4.6 0.5

NFANITAUNI-Uanena
2.4 anuansolunisee/asnewnuiile 5 funn

penatALaU
4.6 0.5 fun

i <
2.5 ANUANTAlUNTLERILN ARG

vshnlnalfesusazannil
P~ [T a
2.6 mmmmm’l.unﬁuanamuﬁ'lnawa;m 5 0 fun

=l

0.5 AHIN

P V|

NNnyAglYey
< g v

2.7 Aanuansolunsusnssesn gy 4.5

v a o adg v g
AoufunluGanndnlndngaanyaidlvey
4.5 0.5

fiun

2.8 Anuawnsalumsldeulansgunsali

7l GPS wavgUnsaliilaldl GPS
4.7 0.2 Auan

' =
AnafelasNINTIN
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4.2 gyUunan1UTzIluNG

nsUsziliuUszansnamweueundintuuianenmsuuulnsdnilofoautinlnudld
ssuuufuinisleleealaenguiléaminsdwisiofioaurinlnuilde nquindnwiauls
$1u2u 10 Au Faiadelunisuszsifivegassiiuysenavludie nasussdudiunishnde
waundiadu nsusuiliumuuszansawlunisldauneundiadu nmsussiliuvussansamluu
azwidearnnguindnuifaulasiuiu 10 au wudrAadeussanininludunisings
weundiaduauisaiieunsinuamresldauegi 4.6 feegluseduiiduin duade
UszBnSnmdulszansamlunsldouesusundinduegil 4.7 Ssegluseduidunn e
avuuvluudazhfernindinmeadfidomdndoauadn wuirriedslnasmegi 4.65 aguld
Tfueundinduuisnenmsuiiussaninminesieglussiuiiaunn
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dyduazdaiauauuy

5.1 ﬁ';ﬂ

) a v aAad o a v alg v @ g A
NSWALILBUNALATUATTDI1 vianannsy Wukedwdaduildnuuulnsdnvileis
[ = e -, L H’J - l ﬂd L ] =
aunininussuulfuinmslelaea lnsueundinduiissfuneundinduiidudidaglunsifiums
masalnirdea, salwilanu swulufesaluiinesnesn 1sa a9 wardadfendulunisduiu
'Y ' Y oo w & Y a a '
snsAlavansananiliuna-Uaten, nsganuidAgvselnalfesuinaaniiiuravannd,
a v o ' v v ) W
NMsguruidunIuessalniisauUsuinm, nisteuavvensuaudlaagistaau, n1suenledn
=='.|’ 1 2 = pu| [ ] P 1 s af
neuilaglndannilauinfgauasiduszusniavinls, nsieudaduunud (Apple Maps),
o 1 o =t 1 =l = as = as A
waneszaznnmunlitagiuiwnazanil Tnsusundduvninenmsuszlunaundindun
o 1 Aal 173 1 e:
winnzauugmananLvieaielulssmalne

Iy =Y = o s o < - « -n] 3
n1sUseliuuseans anveawaundaduuiananmsuvulnsawiisfoaunsninunld
syuuufuinaslelaealasngugdldnulnsdnvisieofioauiivinunilufie nquidnAnwiiaula
F1uu 10 AU Feilwidelunisuseilivegassdrudsenaulume nsussiduniunisine
wauUndAtu nsuseiiuaulsEansamlunistdauweundmdu n1suseliuyseansninluwe
ar & 1 o af o 1 1 sl - } 2 - .’j
avitennnguindnwifauladiuiu 10 au wudrAadeuszansamludiunsine
- at o 9/ IAJ E} 1] at Ad 1 4
weundiaduaiuisainunsiniuaueesliuegn 4.6 Jsagluseaunduin Aade
a o a a W a ) 1 el ot i v ala A o
UssAnsnmauuszdnsamlumsldanuveeundinduegn 4.7 Geegluszdunauin e

' LU ' asl aa < ' = = (A = 1l 3
azuuilundavirtenduiiveaifiemAndaauads nuidiedelagsiuegi 4.65 asuld
Iimuneuniiaduunnenmsuiissavinwlaesaneglusyaunauin
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5.2 UaldUDLUY

a L7 o v at s azld a as v O
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