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Academic Year 2016
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Abstract

Road accident by public transport statistic from Department of Land
Transport show that the most of root of accidents are from driver behavior. Such as
drive over limitation, overtake in restrict area, Run a red light. From the root, we
developed the website Real-time bus Monitoring and Analysis Dashboard, it is project
of Intelligent Transport System Research Laboratory which is an affiliate of the
NECTEC. The main propose of the project is monitoring bus driver behavior. The
Real-Time bus monitoring website provides buses location in real-time by Google
Maps. The Analysis Dashboard provides historical behavior and overall report of each
bus driver.

The success of this project helps a conductor tracking bus drivers behavior
without using Sampling inspection method and leading bus drivers to drive safely.
This project is an important tool to prevent and reduce public transport and truck

accident efficiently.
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2.1 n1992NLLUU User Interface

User Interface Design %38 Human-Computer Interaction [1] Ao A199NLUUAIU
AoUszauiugly sevingldiuneuiiunes \WionsesnwuuiamnduseUsyaulildnuly
pg13liuszansnn lneliingusvasdndnae atuisaldaulaine ldinvediuynnates
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Nnavusunisldnutes
2.1.1 Universal Usability

1) mwwmmmstuaq;:fL%muﬁy’maﬂwmwLLazamWLLmé’am
2) yrdnvesHldLAneiU / ausnesErineyana
3) anuusnsnsvesdygnazanuainsalunisiug
4) TN RYA BT BT RLAL SRS
5) gldsmuitldauannsavidefinig
R RELRNARLY
7) AsPRNLUUE NS ULAN
8) nsusulviugensdLIsazan TS
2.1.2 Principle sénnisluniseanuuudrunauszauy

[

1) Usziluinwedldou wsrzdldauiivernvans ms3angld undnnisusnii
Aeein Wnsuusinwedldaueandu 3 diulng 9 fe flddielnd §l9
i”ﬂUﬂaNLLa“NL“UEJ’J“U’MU Sesaduinnulaianuddgynou nuladAg s

2) @enuuunisufduniug nsufduiusiilivatesuiuu dnesnwuudeadonty
wingau 1ing 8 Yadmiunisesnuuuntigg

o silsiAnAnuaiiaue Lidezidumy lepou & sUuuy fdnws
9y Arsasdinnuasiname

® Timnuweladunnau dunnnaurly
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2.1.3 Visibility of system status

2 ¥ % =3 [ o @ o a o @ a dy
szuuspsanslvglinuuaneiiawiheslsviomasiineslstu  uas

Tvnataunauluanngay

1) Match between system and the real world i%UUé’Ta\‘iaﬂuﬁﬂWﬁﬂﬂwﬁ
wenfutuglilaetingsngasldauiifusssun

2) User control and freedom gldiinagldauranaindsdndusesdinieeenti
ianodmiuanumsaiilaifieuszasd afuayuns Undo uag Redo

3) Consistency and standards glda1unedldiinauasde seninaanilsded
wANAaY danunnsainionisnseviainamileufulrvhaiusedeuuuy
wrfinels

a) Error prevention Aufleulisefannufianandudsiiafiagdredosiuniny
Ranann ennserliinisanadlagisnasafionsiadounuuiuouyonis
Anaulaverly

al

5) Recognition rather than recall ﬁﬂiﬁ;ﬁ%’mﬂ%’mmﬁfﬂﬁﬁaﬂﬁ?jﬂimEJmi'vT’]
Tdiulszneu nsuiuazsnaondaau Fsnsldmussadifsladieay
Fusladne

6) Flexibility and efficiency of use daiugangudmiugldnunainuaiensg
warilUsz@ndna Aesthetic and minimalist design Usglamiauslifes
suiFesilaiiieadowioldiios

7) Help users recognize, diagnose, and recover from errors U9A113 L&A
ANURanaInfaIUsINglukuufIdnyIsssunlllylan seylymuasuen
Tunla

8) Help and documentation szuufidesinaullaslsidesendogiionisld us
Adfaimnudndu deyaiilifesming zadlugamthiiing 4 finsSedidu

Aduunusssunaz luvuraunuld



2.1.4 Bootstrap Framework

Bootstrap U Front-end Framework 1978@319iunaunaindulaoeig
saSaralsu lay Bootstrap {14 CSS Component Way JavaScript Plugin &
Wlgisenldnuegimainraisuazgneeniuuilisedsun1syauwuy Responsive

Web Favinlrnis@eudunansafstaiuisainlusuriuus e slansuu oo

wiuLas wasiavald leenlideadeulul

2.2 MVC MODEL

MVC Model [2] Aoaandnenssugenswisuiiavis @3taqdu & Frameworks dmsu
1% < a ¥ o = i = ! < a v 1
afedukeundndudiuiunin Blaseaiiwuy MVC Gaumaglivuaunainduasgnuus

panuanudu meﬁqgﬂﬁ A1

%

gﬂﬁ 2.1 uHuUNINLERs MVC Model

1) Model Apdauillilunisiasofugudeyadesimifilunisfdoyatuinan
gudeyatunuasshinsdanisdeyanie Wlusdwuuimangay

2) View fioduflaziiteyaain Model lulduanamalvildiiunadnsoaninly
User Interface

3) Controller foduflagAossU Request 311 Client 1i1u1ud21A1& 1Y
Uszaianaiiedae1u View uay Model Tiuszananasanuiniuiildsu

Request



2.2.1 #énN13d1AYVaI MVC

lumaszldanunsassnusenveivsenoulnsaassinenss esnlung

=gy I3 2 A& a A s N a a ¢ <
azlufifuysinuesudaniluiiniensulnsalass lumaililssundadveseaulin
¥iln observer NEldunan1siuasunUased Mmlumadzuiin1siudsunuanignis
a3 event notification message Ul observer Vlﬂs]ﬁd 1 observer tuduia fay
dwwmnutivedlsdoyalnd Wudu luueufeadudidesiueldiv
AoulnsalaesllamsaSunusenveInaUlnTalans A lnYnsIUaNAININALYININTTEN

event llireulnsaiaesfiiu observer vasiitiug uanfagun 2.2

Ul Logic Business Logic

Controller

Request & relay data
gﬂﬁ 2.2 TUABDUNITINNUYDY MVC

o
o [

YUABUNITINUTDY MVC MODEL 399t

1) 15u37n Client &1 Request 31V 3UUTILO35Te Request ﬁ?u%gﬂﬁq
solt Controller

2) fierin13nsI9day Request 7ilFSUN1LET (Request Method,
Request Parameters) Controller quiSenusenil Model Trivhau

3) Model 9g/i1n13f1u3uazeafinfefiu Database Wiodnnisfiu
Request T udhdmmadnsndUlud Controller

a) ilo Controller anadnsan Model uds Aldwadnsiudssoliiu
View

5) View 99@319 Page dmiunaninadns waadq page ndulud
Controller

6) Controller &4 Page th (Pu Response) nauluds Client



2.2.2 MVC architecture

a v

anUnenssuganuisves MVC MODEL Mﬂx‘iﬁl

1) Controller

o

o Judwivhaudududuusnilledlusunsugnisenainiu
U103
< ! aa ' o ! v
o Judunindenisvinauseninglduasiusunsy
® iinsAnsefiugIuteyamelilnauAzIARIHATOLAN UMD
o Judwninisuszuanananveslusunsy
2) Model
di a oA ! [ ¥ d'
® ualuSesvainshinriedeassznitseauldnuazgIuleya laed
AW lidesgeeniunisly SQL command
o Junuiunmsnsedeuanuduiusvesioya dnadugiudeya
®  »IABUANUYNABILALANNANTUSTEN I WTYA
3) View
2 1 Ay i [ ¢ 3
Judwideananmaduiviusiwes
® mwihnuduiusediv controller
® 11 component aldlule (Reusable)
®  HuAYU Ajax

2.2.3 Django Framework

Django Framework [3] 1ugmazasfiodmiunisiauiivlediieniu

va v

Python & Django Framework fiaguaudandl

1) Object-relational mapper Ao A15A1%UA Data Model Tun1w

2)

3)

Python titan13vinuaIudeyauazatiuayy dynamic database-

access API

Automatic admin interface A @1UVBINTITAS 19D UMD NITALULTR

d195Un1S add, edit, delete wag search Ae Django Framework

Elegant URL design Ain n19%119 URL fA1nNa8918 d4 nSedu

WAZFDAMUNUIEVDINLNUULADE19TALIY AN ENAUN1YIN SEO

Tudagdu
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4) Template system @ ® mm@oﬁuﬁﬂﬂiaaﬂuuu'mmmae
Language \ien1silsunenadiuszning Desien uaz Business Logic

5) Cache system e duvesnstudin niednnisteyaiiinizaiod
Wanludy Wedinussdniamnisinnuresiuledduainugs
Dudu

6) Interationalization A8 Django atfuayukoUnainduiianaiu

PANNVANYATUN T LUNTLERINE

2.3 nswdausia API (Application Programming Interface)

I3 | d' " v & ¢ Y a ° v a Y = v
L’Uu%aﬁﬂqﬂiuﬂqiLsﬂ@N@@ﬂUL’J‘Ul"?jm ETL‘VTUﬁﬂ'ﬁ AP| quwqu]%'JEJIUﬂ'ﬁLT']OQEUBE{JJa

Y

a

! a o W ! & 3 v a & I3 Y a °
#1199 ‘Vii@ﬂ"ﬁu’]sll@%ﬁ(ﬂ']ﬂsl ﬂ']iJiunUi‘UmmWUiﬂqﬁ API WWNWLQUI%@mWUiﬂqiﬂWMUW

Y

voulwnveayald lne APl 1 2 suuuunfieuldiume XML wag JSON

2.3.1 3Uuuu XML (Extensible Markup Language)
finsuaninatoyaiduundin (tag) wagluuiin (tag) sefifeyaetlnanisasianu

ruuauTIn (tag) [Wamusedayauarmumeuin (tag) Un uanarisgy 2.3

<authors=
<! [CDATA[ Chalermpol Saiprasert; Wasan Pattara-Atikom ]]=
<fauthors=

5UN 2.3 §39E193890181 XML

2.3.2 g‘LJLL‘U‘U JSON (JavaScript Object Notation)
JSON Wuntesuuniildlunissudsioyadmsu Javascript doyanivinsnailu
JSON 9zfimnunssdusardunds XML agun dsgliaisauegns XML drulvgiae

Tdlunsdsdoyariiedmfiudndsuies wuznaslddmsuinivueundnduiidu

AJAX Snvarvastoyaazdudigy 2.4
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-1
engine_status: "on",
timestamp: "2016-04-26T15:37:49+07:00",
longitude: 100.5335,
latitude: 13.7453,
speed: 0,
heading: @,
traffy time: "20816-84-26T15:37:55+07:00"
}f

Ul 2.4 fog19voen1w1 JSON

2.3.3 N34 Google Maps API

Google Maps APl [4] 1Uugn APl 799 Goosgle duiuimuiutounaiadu

wazluurewaUndinty Jl3dmsulenldunuiuasyauinismieg v8e Google Lile

Wawwoundndulamiliouiun Google Ingununilauaudfaqunuelisenls

wanaRagun 2.5

* ®

Joyamsy

Usavelve didoathadumensh nigenandnsive sy

g s

Yuitn Tnddis ao Ui Tws U

S =T N TSR

= e w!'*'«"’

o "lwnun"’\,

mmn-
n}a
fr

, :.@1 , R/

nisudeaguumuamsaulng

1)
2)
3)
4)
5)
6)

1y Tuiimaidonsin qeua -maozomoooqlummk Jorimun am;nna mnn auf 500 .
sﬂw 2.5 fhveeantiu Google Maps

¥
u-:l

ﬂmam‘umaq Google Maps #igiail

MsUTUBANLT (Styled Map)

ﬂ;mmuqmmuﬁ (Map Control)
YALATDATID AN WULLKLT (Drawing)
ﬂ’]’iﬂ'wmf\]’lﬂ«’\mw‘jﬂﬂﬁﬁﬂﬁgﬂﬂﬁﬂ (Directions Service)
MIAUIUANNGIVRIRATNA (Elevation Service)

mswdasiie guuiifin Latitude wag Longitude (Geocoding Service)



12

7) mshsdeya POI (Point of Interest) Apdioyaaniuiising 7 Google 53U
P19 i Tsausy eassnaudn Tsadeu aoufisnvniseneg wazdug 8n
1nue (Places API) unlgaulu application

8) Street View
n151797U Google Maps API T1duazdoad Google Maps APl Key o

annsadluvedulai http://code.google.com/apis/maps/signup.html dlodnly

¥ ¥ = U dl ¥
udlnadenseusuReulunislaany

2.3.4 Yahvaq API
! o =] & A a 7 X & = < v 1
1) relunmaiannivledvseusundintuladisuarsiniade APl asdudigie
iniaulidesdrluunlumddvildasainauiglunislda
1 PO =3 & A v 3 s [ ¥ < ¥ =3
2) teliinimniuledvienveivledainsadanisguuivlealviunniu
3) yibigldauivladangg a8n1sfeas AP vesdniuleduils lddeadn
Aulednidudnwes APl e g wiuledniinsiinn APl wintuvinli
M3suiuTansene et warasaantunisldnuvesldnuiuled

4) APl anansasudsdeyatnangsniesla

2.4 AJAX

AJAX [5] (Asynchronous JavaScript and XML) tlunguussmatialunisimuiiv
waundinduielidauaansaldnoufuglildaTu Tasnissudsdoyaluainuds vinlvis
niivlifesInanlunnasedidnsiiouuas fahemlifunsmevauesanusaniues
nsldann Inesueudndduasdiflfiduueuninduiivseansamanniumnzieudndosds
Mfewelududsnosifiel i snesnoundudeyaifesnisdasriliuidgymarsivands
yath Fennliliioudnd azdoslnanteyalyinueiaiu PHP, ASP 1usiu usiloudndazyinla

v A

aanimaanzaunsoinisteyaluimity lndunseivweundnduiiusednsam
WU udndaiuisanazfseyanilu XML 19 Felunisilsuieudnduuazideulagly
JavaScript Tun1smuaunsinauianis

PENNNTVNUVDWBLING 5N159119UVBIIULBUNAATURUUS AN TneUnflad
=~ v o P % A s & & I ° | v %
Werliinn1sFesveteayanni@siiies ulusriwesasyinisdsdeyanissesvelagldlngiy
ADa HTTP iafnsaiulduidsniies wariiudsniiesasrinn1sussulanaannnissasvai
195U wazdawadnsidumin HTML ndaululily 38n1stneduluisnisuuunisiesveunasnis

Mausu (Request and Response) Tafldazsiossoszniniidsniesussuianany daulu
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[ o 1 o < a o Ay v a [ 4 [
NANNITVNNIULUU Synchronous win 1599 1useivieunaiaduilgdimaiiaond ndazidu
N9 ULUU Asynchronous wisan1sanfedeaisiuulisneiies lna@sniiesazyinnisdima
[ [

ansduavmaligliviuileglidesselivssuianaadanou wdantuiunwangldlasuas

nsfstayaludunneg ivds vsevshoyansralogldfoniswintu (Miuegilemds)

WARIRIFUN 2.6

CIRi AT

Yy J e\ &

TEUURNRANA

SEUULTERINIRHA

Bunalwiiiaduialu
(synchronous)

!

4
1

-
18

Lﬁﬂd_ut
T
URFIHR

=5
A J

URFINE

|
[

SEUULTBRINGHR

Tired (Server)

A 4

TEUUUTRINAH R SPUUUTERNRH R

Viunodwin i laendng

(asynchronous)

] =] ] a A ! < a U S a o 4 < s
5UN 2.6 Wisuisunsandedeanssening Iukeundintusuussduiuiuuldiowning
99n3U7 2.6 4UV Synchronous guiudmniusiwesadasweluiniudgsnnes
Laziu@siiesfukardsimnaunaunduluiusiwesmauaning azvinaudnyueily
1598 9 WNUINUTTIesagviudius AU uEsNnesAe 3un -> AaU > LAAINATINNT
nusuvillgizsessemmaunduanniu@siesiauetsazynauselsd
99n5U7 2.6 WUy Asynchronous (AJAX) azifiuinaunsarinuselulaleelidesse
° Y N s - 2 ¢ o 2 e 2 I3
AMBUNAUINIVE TN Inszdlteuindyiutasatiavsianimaluiiuusiweslag

Maulundonagiu

2.4.1 990v09 Ajax
1) wwensiudsdaya
wadaeuindiuaunsnadne HTML Tiluedosld vilfauadoya
Hudnaslundasioqly Wszannsaduiestoys warAdansUda

nzdninsiuisulUas ununagdesdetoyalnaivaununianin ganail

JuegiunseanLUUYBLIULBUNALATUTILY

Y
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ANUTILTIIUNIMB ALY

deswnnislimedaeuindiiu sldnsidsuudasineg wu n1s
wily iy auﬁﬁmms%’a%a w‘%aﬂ’]ﬁﬁﬂﬂé’fagaﬁé}’mms%ﬁumﬁ?u
anunsnsilaluainuda slrgld3annmsnovaussiu adreadeiulusunsy
AeufiawmeasunnInIuUnafidecseluanlminanindmsunswasuuas

FIN9e)

2.4.2 Ja1duva9 Ajax

o 1 I3 s 9 2 e I3 51 ! v & v oy
1) Wlamnusiwesnsessuteudng winiwesjuiigordldiewindglale

2)

3)

nnIsTiiewdngidu JavaScript At dgldtnnisineuaes JavaScript f
azlanunsaldautendngle

° o v o« | acd s A a ° A a W
dusudatdeludiural@sniesnae BwINTITTNISVIUNRAfR AU
@saes maaanan daunisliaunssmsvdnludflaendigladudiu
11797190 Mselndudsnnesld waluauuieee1Indinadaslinissin sy

IRlUsTR LU Wy MU LIngANUsEaVSAIN An11N1sTdauses

[ ¥
s Y

a ~ 1 ;v < Ao & v o AaX ax
BU Lu@\if‘ﬂqﬂL@LLﬂﬂ%aquqiﬂﬁﬂmagasﬂuqﬂl@ﬂG]quVl‘U']LquL@ NMIUNYUNUID

y50 wedalunisttandnglulyau

2.5 MongoDB

2.5.1 AMUKNU18VBI MongoDB

MongoDB [6] tJu open-source document database Im&uﬂug’mﬁﬁjayjmwu

NosQL Aplifimnuduiugvemisianuy SOL M9l udaziiudeyaiduuuy JSON

(JavaScript Object Notation) wnun1siufintayanns record F3lu MongoDB 9¢

136n71 Document FaazifivAilu key uae value fivpgnuanifagui 2.7

" id": ObjectId("554b8ee746e04bc5503aef47"),
"name": "Chai"

JUN 2.7 degamaiiutoyaves MongoDB

maiudeya document Tu MongoDB azgnifiulilu Collections (W3suiiey

anu Table Tu Relational Database ﬁ?ﬂl‘d) wiuaneatuf collection Tusnud
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wApall schema widlouiufaunsaduiindayald 1w MongoDB Yaya document 7

Wfivlu collection asfiAg _id viwhiSeuiaiiou primary key agane

2.5.2 Schemaless
Schemaless Apniskidesmivualaseasislng Tiudeu SQL Undnaly u
collection User fiLAutfie e name Aou1a@1u150tfiun1siAu position t1u1le

A0E1LEAIRIgUT 2.8

{ "name": "Chai" }
{ "name": "Chali", "position": "Developer" }

JUN 2.8 fegrnnaiiudeyaves MongoDB

MongoDB 119835Un"5 join #38 SQL §19813 AWUSHULAEUANLANAIY

3$12179 MySQL fiu MongoDB LLaméﬁ’quﬁ 2.9

MySQL MongoDB

Table Collection

Row Document

Column Field

Joins Embedded documents, linking

gih'?i 2.9 AMMLUTIUTBUAMULANTZIING MySQL iU MongoDB

2.6 AN luNISN1anne

2.6.1 Python

Python [7] Aawen1wildlun1s@eulusunsuniwivila Fagnimuntuun

Tnglignfnduunanosy na1IAed@Iu1Tasun1eT Python LANSUUSEUU Unix,
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Linux , Windows NT, Windows 2000, Windows XP #3auilusseuy FreeBSD AW
Python 181 Open Source wilouae1s PHP ﬁﬂﬁnﬂﬂummmﬁ%ﬂw Python %1
waulusunsulanse lnglidpadeanldane wagaanudu Open Source vilwiiau
Frugaefuiwuli Python finanuanunsagedu warldemuldnsouaguiuyn

ANWYULINY

1AAa49 Python gnaseliui1aInawd n1sussudanadzyinluwuudumes

= 5 = o a wua o ¥ an vu
NILBBT ﬂ@ﬂ%ﬂiguﬂamalﬂwazUii‘V]ﬂLLagﬂgUmquﬂqaﬂmiﬂi‘U

2.6.2 Hypertext Markup Language (HTML)

HTML Ao n1wananildlunisi@euduma nelduinlunisiinunnis
WARNHA HTML 6911910A131 Hypertext Markup Language 1ng Hypertext I TRERN
Jonuldense T uNILAIRTIETIN I BITIELN Nl UANTAMUAN IS UEN INAFIRN99 7]

1 o P = = -1 ° I
WARIBEUULIUINAG At HTML Fmmangiis aawnlduwinlunisivuanisuanasaiiu

waneediveudanuly Hyperspace W11 Hyperlink 1g1

2.6.3 JavaScript

JavaScript [8] A® AT¥IABUNUADIAINTUNITIEUTUTLATUUUTZUY

'
a o o

a ¢ @& Yo a ' 4 I3 a | 6da o a
duneidn niasldsuanuiieuegregilay JavaScript 1 nwraasuamgaingi
Senfudnansud gelunisainuasiauivled Msudu HTML wWieliiuleded
mstadaulm aunsansvaussldnuliunty Fdismainuludnuuzuvaniy
waraluuliiiazAdwseaseniteauiialaiSuaifin (Object Oriented
A aa ) a ¢ &
Programming) #1ilidmanglunisesnuuunasiauilusunsuluszuudumesida
AU unIgn1w HTML aansaviinudisunaanesuls lngvinausiudu
A1 HTML wagn1wn Java bavianneilslaatoud (Client) wag n1sla@isnies

(Server)

2.6.4 JQuery

JQuery fio JavaScript Library @egnaanuuuniielvinisideu JavaScript

[
&Y

ufiauazainiazdedu imsiznisdi Javascript lUuszgndduaudimaniv
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(Client-side JavaScript) dududsiigeen liinaziduisesnnulididuseaiv

W iwasisazaAty DOM %3 AP Ludu

(%
[ EY)

= & A o
Aeiy jQuery Jesruteneaulianazilandudieg Ndndunnsiusiulily
sUwUUYeY Library worduiuiluas laiinlAniilewasld JavaScript wateussvinn

aunsnvintiauadle 919Vl d g LAUISIALRELYINTY

2.6.5 Moment.js

Moment.js fig JavaScript dmsumsimuaguuuunisidanuiuiuiuaziig
TANUAINITOVANYANY FIUNTITLAUTAAD NISPINAANVDIFDIVINIAT WA8FIDE

sgthalglunisawinmiey o819 annsaioluuTulsiswasldaiusule

2.6.6 D3JS
D3js 1ulausisves Javascript d1vduadie Data Visualization Ine D3 1u
gou197nF171 Data-Driven Document Tneusazenlianumnesil
® Data WuIEDY Gé'faagaﬁ%ﬁﬂml,amwa
® Diiven Mines Maldeuse Tusenindoyaiidosnisliuannady
Document
® Document s adlag AanuisatiludeuSsansouaninauy
web browser 19 8819191 HTML Lag SVG
AuENUAYRS D3.js
® Loading data lUdaIutusiwes
® Binding data n1sgeudeymtuasAusenevluonaisuazasig
psaUsznaulnallanIuginis
Transform elements Tagnsfienauagn1ssaanaiRseg

Transitioning elements lununisteungldimun

2.6.7 Cascading Style Sheets (CSS)

CSS [9] ¥91191n Cascading Style Sheets Lﬂummﬁﬁgmwuma
oy Syntax lannz wazgniMuANInIgIulag W3C (World Wide Web

Consortium) LuReInU HTML wag XHTML Tgdnsuankaaendns HTML/
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XHTML T8 n1U1n1 88U A9n©T WEUTBU NUNAT STELYUI9 a9 AN
AOINTT AENITAIUAAMANTRIIAY Element #1399 Y89 HTML 141

<body>, <p>, <h1> [ Hudu

2.6.8 Extensible Markup Language (XML)

XML [10] g8u121n Extensible Markup Language Anniwinilanlalunis
LARINATRYE TIn1wNlEiIMUATULUUYBIAIEIN1YT HTML 3a7iisenin Meta
Data @99glddmTunvuagubuuvasAds Markup 19 9 awdTeuiiguiuniw
HTML azuananeiudn HTML gnesnkuuliitenIsuaninaag1fedyintu wuli

Y [ Y v A 1 g.J/ =~ =3 v 5
LARINARIAN AI1UT AIBBIANIYY XML TugnasniuulLiiaiiutdaya tngvs
Toyauavlnssasievesdayauu Mideiu dauniswanawandgldnivianigiie XSt

(Extensible Stylesheet Language)

@ o U

XML TWdnusuannisihanina odSeuduni1svindiu Afendinsuten iy

HTML TAn 7ilaifidgauneaniu program 10113496 layout LileNae9Lhen

2.7 ganawIsniglun1sanna
2.7.1 Android Studio

Android Studio [11] WS sflowaun (IDE: Integrated Development

¥ '
=< A

Environment) 1A 199usNL NS UILOUATBLALBUNAATUUNNUIUVDS

LwIAn Intelli) feeenisldauuanstagun 2.10
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eve ® mobile/.../activity_main.xmi - My Appiication - [~/Downloads/MyApplication2]

OO 5) & 3 mobie - | B & % [ ¥8 $REW 7 L2
MyApplication2 mobile | src main [ res layout | '« activity_main.xmi

Project Files & @ 1~ mobile/. [MainActiityjava x | © wear/../MainActivityjava X 5 wear/.. /actvity_mainxmi % | [ mobile/.../actiity_mainxmi x >
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2.7.2 Sublime Text
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M0E19URYATIIUBIUARIRITUN 2.13

"_id" : ObjectId("579blce7@bdb823026f6b305"),
"status” : "out",
"vehicle_id2" : {
"source" : "mstch",
"vehicle_id" : "863835023445963",
"id" i 147,
"provider" : "bmta"
1
"vehicle_idl" : {
"source" : "mstch",
"vehicle_id" : "863835025109369",
"id" : 149,
"provider" : "bmta"

: ISODate("2016-07-27T00:00:00Z"),
"history" : [
{
"pointl" : {
"lat" : 13.1093,
"gps_timestamp" : ISODate("2016-07-21T22:34:132"),
"lon" : 100.8,
"route_linear_ref" : [
0.76533499999
el
1,
"point2" : {
"lat" : 13.645433401093,
"gps_timestamp" : ISODate("2016-07-21T22:35:132"),
"lon" : 10@.4343232369348,
"route_linear_ref" : [
0.87654398
1

"start" : ISODate("2016-07-21T22:34:13Z"),
"prev_stop" : {

"id" : 165,

“name" : "s@auspn"

¥,
"next_stop" : {
"id" : 1233,
"name" : "s7uA uma"”

5UN 2.13 feogavayasniue
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"_id" : ObjectId("579blce7@bdb823026f6b2fc"),
"status" : "out",
"vehicle_id2" : {
"source" : "mstch",
"vehicle_id" : "863835023445963",
"id" : 147,
"provider" : "bmta"

5
"vehicle_id1" : {
"source" : "mstch",
"vehicle_id" : "863835025109369",
"id" : 149,
"provider" : "bmta"

1
"prev_stop" : {
"id" : 165,
“"name" : “@auspan"

: ISODate("2016-07-27T00:00:002"),
"start" : ISODate("2016-07-21T22:34:132"),
"next_stop" : {

"id" : 1233,
"name" : "s7uA una”
¥,
"count" : 1,
"history" : [
{
"pointl" : {
"lat" : 13.1093,
"gps_timestamp" : ISODate("2016-@7-21T22:34:13Z"),
"lon" : 100.8,
"route_linear_ref" : [
0.76533499999

]
1,
"point2" : {
"lat" : 13.645433401093,
"gps_timestamp" : ISODate("2016-07-21T22:35:13Z"),
"lon" : 100.4343232369348,
"route_linear_ref" : [
0.87654398
]

5UN 2.15 feg1adeyasniad
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2.8.3 2aN23NUTNIDALY
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Mog19YYATNIDALTLANIGIIFUN 2.17

"_id" : ObjectId("57a47d141229f62777593840"),
"start" : ISODate("2016-08-04T11:22:32Z"),
"vehicle" : {

"vehicle_id" : "863835025109682"

: ISODate("2016-08-05T13:00:00Z"),
"history" : [
{
"gps_timestamp" : ISODate("2016-08-05T12:23:122"),
"coords" : [
100.3423,
13.432334252

"gps_timestamp" : ISODate("2016-08-05T12:45:127"),
"coords" : [

100.7773423,

13.434252

"gps_timestamp" : ISODate("2016-@8-05T12:56:12Z"),
"coords" : [

100.6463423,

13.435354252

sUN 2.17 fMed1deyasnaonuy

2.8.4 9anasNUIAINS?
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i Tae
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Feg 19 aUATAINTIARIAIFUN 2.19

"_id" : ObjectId("577353c9aa0@fa36997f8d3b"),
"count" : 1,
"end" : ISODate("2016-06-29T04:51:28Z"),
"start" : ISODate("2016-06-29T04:51:182"),
"vehicle" : {

"source" : "mstch",

"vehicle_id" : "5024130017",

"id" : 128,

"provider" : "bmta"
L
"history" : [

{

"gps_timestamp" : ISODate("2016-06-29T04:51:18Z"),
"latitude" : 13.812603,

"speed" : 60,

"longitude" : 100.69879

SUN 2.19 Megisdoyasaiga

2.8.5 9aN23NUINIDBNUBNLAUNIY
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daui ewdwaivanuvasaduussglasansld lnedaneifiusaisoonuanidunisiu
fdoulviwialuil

faavilsvhmamdumsdmsuiuse Tnevihandeyafiunevinliligaian
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M1081979LATNIDBNUBNEUNUANIAIFUN 2.20

"_id" : ObjectId("576f042eaa@@fa27cc5e395a"),
"start" : ISODate("2016-06-25T22:22:34Z"),
"history" : [

"timestamp" : ISODate("2016-06-25T22:22:34Z"),
"_id" : ObjectId("576f042eaa@dfa27cb5e3803"),
"coords" : [

13.747508,

100.523205

]!

"engine_status" : "on

"timestamp" : ISODate("2016-06-25T22:22:54Z"),
"_id" : ObjectId("576f0442aa00fa27cb5e3815"),
*coordsamial.

13.747788,

100.521788
]l

"engine_status" : "on

"timestamp" : ISODate("2016-06-25T22:23:05Z"),
"_id" : ObjectId("576f044daa@@fa27cb5e3821"),
"coords" : [

13.74788,

100.521107
]l

"engine_status" :

on

"timestamp" : ISODate("2016-06-25T22:23:
"_id" : ObjectId("576f0456aa000fa27cc5e397f"),
"coords" : [

13.747925,

100.520823
])

"engine_status" : "on

"timestamp" : ISODate("2016-06-25T22:25:062"),
"_id" : ObjectId("576f04c5aa@dfa27cb5e3892"),
"coords" : [

13.74257,

100.521512
J)

"engine_status" :

on

"timestamp" : ISODate("2016-06-25T22:25:16Z"),
"_id" : ObjectId("576f@4cfaa@dfa27cc5e39f3"),
Scoords™ & b
13.742432,
100.522195
]l
"engine_status" : "on"
1
1,
"vehicle" : {
"source" : "mstch",
"vehi i : "5024130032",
: 149,
"provider" : "bmta"

: ISODate("2016-06-25T22:25:26Z")
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3.2.2 LHUAINUEAIAIUEAINITAYDITEUUIY (Use Case Diagram)
1) AMNENNISAVBITTUVNUTBLIVLDUNALATY Real-time Monitoring

annsauanIsgazdualangun 3.1
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tiuuanfiafu Real-time Bus Monitoring
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uu Google Map
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AzlEyAlu TULLLEEIATTY
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2) ANUANNITOVDITEUUIUTDIDUNELATY Real-time Monitoring

anansauansTeaiBualafguil 3.2

uwaUnAlATY Real-time Bus Monitoring

FundnRauTnARAUNE
wARzUTEIAN

ATHAz | AHA
Pt P
vadsnuaTidaUnf

User
Tnsaanvimiinaudusn

JUT 3.2 WU MLAASAINENINTAVRIsYUUTLLB UNGAATY

3) AUENNNTAYesTEUUNUYB UL UNAIATY Analysis Dashboard

dauasumeinuremiinuLiazaY dsakangasBunlafgui 3.3
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3.2.3 WNUAIWAIAUNIINIU (Sequence Diagram)
HuwrunmiildoSurefanisvinauues Use case Diagram wlouansdsasu
NNTYIUVDITEUULAZ ANENRUSTENINTATUA AU AP TOBUAUATWAEIRUNIT
Mauveaiukeundinduanusaunanaliain Sequence Diagram
1) ANNAINITAVRISTUUNUYRLIULBUNAIATY Real-time Bus Monitoring

anansauansTwasidualafguil 3.4

'

X

Actor

Web Browser Web API

\loop .
get AP getbuslocation() ! call gemuslncauonupda’teo
|, Update gell:lusln::aﬁon(_':
DisplayAllBusinfol) 2t

Weinw Bus !
Infomation | get AP| getbuslocationg) J|/120P Il:all getbuslocationupdate()

Update gemuslﬂcaﬂon(]J J

2 DiisplayBusinfo)
T

Weiw Route 0l p
Infomation : get AP| route(y 1 call routeupdate)

Update route() —l :|
DisplayRouteimfo )
g
Weiw Stop :
Infomation ! get AP Stop{} call routeupdate()
Update stop() T—|
DhsplayStopinfo() r
T L
i

U7 3.4 LHUNLEASEAUN LY IULBUNELAT Real-time Bus Monitoring



2) ANUANNITOVOITEUUNUVBILDUNELATU Real-time Bus Monitoring

ausaLanITIEaTdunlaRagun 3.5

Actor

Application Web API Database

‘loop —

get AP getbuslocation() | ! call getbuslocationupdate|

]
Update gemuslocaﬁun{]_J

_DisplayAllBusBehavior)
<

get AP| behavior) iloop call behaviorupdate()
U *L Updatebshavior) J_J

DisplayBusbehaviorhistortl
-

JUN 3.5 WHUANLEAIEAUUYBILEUNGLATY Real-time Bus Monitoring




3) ANNENNNTATRITEUUNUTRLIULBUNAATY Analysis Dashboard

ausananeTwatBualanaguil 3.6

Actor

View Bus_close history

View Bus_overtake
history

Web Browser Web API
Database
: get APl api_bus_close() i call vehicle_id2 :
=i return data =
bus_close
Show data '
bus_close :
: get APl api_bus_overtake() : call vehicle_id2

View Bus_fast
history

Show data
bus_overtake

return data
bus_overtake

get APl api_bus_fast() -

call vehicle_id

Show data
bus_fast

return data
bus_fast

get API
api_bus_out_of route()

call vehicle_id

View Bus_out_of_route
history

Show data

bus_out_of_route

return data
bus_out_of_route

View Bus_brake
history

crssamanen

get APl api_bus_brake()

sessessnnneennd

call vehicle_id2

View Bus_acc
history

Show data

bus_brake

return data
bus_brake

get API api_bus_acc()

call vehicle_id

View Bus_late
history

Show data

bus_acc

return data
bus_acc

get APl api_bus_late()

call vehicle_id

sssssssssssssns

L L L L L L L L T I L T U U N I N I O T I I T N T i T T T T .

Show data
bus_late

return data
bus_late

JU 3.6 wnunmLansEuuved iU Undndu Analysis Dashboard

a4
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3.2.4 UNUNWUEAININTINYBLY (Activities Diagram)
1) WHUNWLERININTTUTEINUEmSUIULEUNAIATY Real-time Monitoring
® N135eNATRYATALUALALAIULNUITOLUAUY Google Maps Wan3

Juasdenlangun 3.7

User Web Local
Application API Storage

‘ fpqvpiauasoia }" --{ dvtinyasniua }— ifiuliayasniua
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figlddan /

\danidiaIns
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5U# 3.7 Activity Diagram ¥84n15i38naveuasaia
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31]‘17; 3.8 Activity Diagram DINTHISADU
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2)  WHUNNLAAINAINTINYDINUFINTULBUNALATU Real-time Monitoring

TUABUNITUIUFDULANITIBALL BN ARIFUN 3.9

User Web
Application API

dayannyssuiana
1TOA
fHanumsnidauns

WiNHauTINARRAUNR [¢———

RAUFAUDA S T AN

5UN 3.9 Activity Diagram vainiswaisudmiuvieundndu



35U 3.10 Activity Diagram vaamsisenadoyauseifnginssuraund

3)  WHUNNLAAINANTTNYDINUEINTULBUNALATU Analysis Dashboard

nsisengdeyaUseiingAnssuiaunAvesninautusaE

a

LAASS18ALLDUALARISUR 3.10
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1)
2)
3)
a)
5)

6)

7)

8)
9)

& g v Y Y} )
#1319 Role L‘U‘UG]'W’W\W]GL“ULHUWU’WILLﬁ%ﬁi‘Wﬁ‘U@\‘iWUﬂ\‘]"lu

M1579 DetailRoleEmp 1Jums1eMAUAMUENRUS 531 enIn U UnTNg
A1319 Employee tumseiiiutiontdnau wesludou wazmimiide

I 2 Y a X
QPN BusType L‘LJuGl’]iNVlLﬂ‘U‘LJiSLm/lLLﬁSEﬁMUiﬂﬁﬂJmmEJ%‘mﬁJauuG]

[ a & = 1 3 1 v
#1979 Bus L‘U‘UW]T]QVILﬂUi’]EJﬁ%L@EJﬂG]NS]GU@ﬂﬁﬂLNﬁ WU SVd Useenn d@1e

Wusu

& 9 v v o ¢ 1 (Y] LY 1
»1379 Workplan 1Jums9nlaiAuauduiusseningsaAuntngu tdung

NISLAUTO UTELANTA A01ULANE

#1319 BusRoute L‘ﬁlumiwﬁLﬁumsm%l,é’umqms@ma

#1373 DetailBusRouteStop wiuanuduiusszninathengasafuidumig

#1579 BusStop tvtayathesoud
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10) #1372 BusCheckin udayaitsadaenievsol

11) a1929 Equipment nudeyagunsal GPS

12) 1379 LogData wWiuanuduiugseninesa aunsaliasniinau Ja9suansds

NORNIIUNITTUIAVDINTNIUAIY

13) #1579 bus_close Jumseilditudayangfnssunstuseiaiu

[y

14) #1379 bus_overtake {Wumsndiliiiudeyanginssunisdusadweaiu

15) ¢137¢ idling Jumseildifiudeyanginssunistusaaenus

16) #1379 speedy Wumsnildiiuteyanginssunisdusniags

= N v & v a 1Y)
17) #1579 out_of_route 1umissiildiiudoyanginssunisdusasanuen

VAU

18) 11919 event tupsanlfiiudagannnginssuaRaunfveaninaudu

SOLUALUUTIEIU

19) g3 bus_event inudeyadiniuiusatansinsyyn

NUALLDYAVBIAIS I INUALANIRNIN1TIN 3.2

a1au AUKRUY

1 Role \Nunilaysiaueentiney

2 DetailRoleEmp WUANUEIRUSTE I anTn N UAUNNg

3 Employee WUTentineu WwesRuiiou wagAminge

4 BusType uUsznnuarEiusnIsvesane sawaTug

5 Bus AUSIUALIBUNATDITOLIE LU Sd UTeLan
ane 1 Judu

6 Workplan AUANNFLTUS TN AUNTINGIU LEUNNS
N9LALTD UTELansn an1usnige

7 BusRoute WNUANEVSDIEUNIINTAUSD

8 DetailBusRouteStop Wuanuduiussznintengasaiuduns
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¥D

YL ANUNUNY

9 BusStop wutayathesawd

10 BusCheckin Wudayainsawdventensel

11 Equipment iudayagunsal GPS

12 LogData Wuauduiusszninese aunsaliazniingu
FaazuansfangAnssunisdusaveaniinaude

13 bus_close Audeyasatadavun

14 bus_overtake Lﬁuﬁa;&aia?mmﬂgﬂwm

15 idling udeyasnveautiimun

16 speedy Lﬁuﬁagaia?ﬁ,%ﬁwm

17 out of route Lﬁuﬁau‘,aiaéqaaﬂuaﬂLéfumdﬁgwm

18 event Wudegadmiunandouadoundsseiu

19 bus event Audoyad S ULUSALAZLSINTZN

M990 3.3 5198LLREATBINNTIT Role

UAZPDYAVDINIT N Role WARIFINITINN 3.3

AN0U Yomaaul ANUNAY fAg
1 roleld syt TNy PK
2 roleName %awﬁﬂ‘ﬁ

F1UazLDATDINI5 DetailRoleEmp WARIFIA197 3.4
A151971 3.4 TwazBYAveINITN DetailRoleEmp
AN0U Yonaaull AUNUNY Ag
1 empld SWANUNIUY
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a1nu Yomoauy AURNY Ad

2 sequenceDetailEmp  |sWantinauLaz#ing PK

3 roleld santiniinay FK
18a2L88AUDIR1519 Employee WanIian1sIad 3.5

A15199 3.5 S19a8L98ATRIR151 Employee

a19u YoanoauU AUNUY Ag

1 prefix Athntide

2 empName Fomwidnau

3 empld SYENINIIU PK
S18aL88V0IMI319 BusType LaadsimsIei 3.6

A131971 3.6 T1UAZBYATEINTTN BusType

o w o o a6

a1au UVADAUU AMUNUY e

1 provider UIen

2 busTypeName Pouszinnsawa

3 busTypeld saUTELAnsaLE PK
S18aZLBLATDINITI BUS WARIRIATS T 3.7

a9t 3.7 TUazBYAv8IR15 Bus

o w a v ¢ a e

[312)0) UVaAdENU AINUNRUY g

1 busTypeld saUTELNIaE FK

2 body style JUTNT0NE

3 equipmentld sviaguUnsal GPS FK
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19U Yonoaul AIURNTY Ag

4 busName Fosowwd

5 busld sasowma PK
F1U8xUATDINITI Workplan LARIFIANST 3.8

A9t 3.8 T8aZBYATEINITN Workplan

a1nau Fomoauil ANTANNY Ag

1 busRouteld sWaane Il FK

2 sequenceDetallEmp  |d1AuntinaIu FK

3 statusWork A0IUENITNNIU

4 sequenceWorkplan  [aduniseansaiug PK

5 busld auiisawd FK

6 TimeStamp Whl

7 timeSlotld 2291381115791
S188LDYAVDINITIE BusRoute LLamﬁqmﬁNﬁ 3.9

A5797l 3.9 518z BuATaIRI39 BusRoute

a1nu Fonadul AUKUNY Ag

1 busRouteld SWaa8 LN PK

2 busRouteName Foasowd




F1UazL9ATDINITN DetailBusRouteStop WAAIAINITINN 3.10

A19799 3.10 519a2LDEATDINITN DetailBusRouteStop
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a1nu Fomodul AURUNY Ag
1 sequenceDetailRouteStop  |anuateaztiesawd  |PK
2 busStopld swathesag FK
3 busRouteld shaanesama FK
S18AZLTLAVDIRITIN BUSStOp WARIFIANT ST 3.11
A15197 3.11 S98a818uAT83RN513 BusStop
a1nu Fonodul ARG Ag
1 busStopld siatheasawa PK
2 busStopName Fothesowd
3 Longitude GRNGRI
4 Latitude azfyn
188z 8un8391319 BusCheckin kansn1s1fi 3.12
A1519T1 3.12 TI8az88n83RN379 BusCheckin
a19u Fonoauil ARG Ag
1 sequenceBusCheckin [drsunisigntig PK
2 checkinStatus anugnsintie
3 sequencelogData  |dwun1sdstaya GPS FK
4 busStopld swathosag FK
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I1YALLBYNYDINITNE Equipment LEAININITINN 3.13

A1919% 3.13 57a18UAYBINIT Equipment
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afu Yomaduil ANUNUNY Ad
1 equipmentld siagunsal GPS PK
2 source U3EnTliu3ng
3 equipmentName %aaﬁ‘dﬂiﬁﬁ GPS

S18aBunT89M1519 LogData wanadisnnsnedi 3.14
AN5199 3.14 TrwaziBunvedn1snd LogData
a1au Yomaduil AU Ag
1 sequencelogData [dwutaa GPS PK
2 statusBehaviorName |s¥a%ennAnssy FK
3 TimeStamp 387
4 equipmentld sviagunsal GPS FK
5 engine_status anuENSAN/fU La3asuus
6 checkinDatald swansindie FK
7 Longitude GRNGRN
8 Latitude azfyn
9 statusBehaviorID STANGHNITH FK
10 idle_time nanveawt wheduiuni
11 speed AT
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INYALLBYNVBIFNITIN bUS_ClOSG LEARNIANFT1N 3.15

A1919% 3.15 370aZL8UAUINITN bus_close
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aeu Homodul ANUNNEY Ad

1 status A0UZNITVINUVDITOINE

2 vehicle id2 LaUsaTiTnITIe P.K.

3 vehicle_id1 EYELVIoR ”ﬂgﬂ'ﬁﬁy

4 prev_stop ﬁi’faagaﬂmﬁl,ﬁqmum

5 end %’a;&ammguqmmﬁﬁ

6 start foyaaiusuntsiel

7 next_stop Toyathefiiazis

8 history ﬁﬁauﬂa latitude, longitude ﬂ;l'jwm
TaZUAUBINITN bus_overtake LARIFIN19T 3.16

AN5199 3.16 TEaTiBEATEINIIN bus overtake

AU Yomodusl ANUNUE Ad

1 status A01UZNIIVINIUVDITOINE

2 vehicle id2 WEUIATIINT U P.K

3 vehicle_id1 Laﬁusaﬁﬁwé’ﬁgﬂ'ﬁmﬁm

4 prev_stop éﬁagaﬂwﬁlﬂmmm

5 end %a;&awméjuqmmﬁmm

6 start FoyaraiFufunTisuss

7 next_stop Foyathofimaazis

8 history Si’ljaaga latitude, longitude

¥
Y

VRUUR




$19820UATDINNTN idling LAMIRINITNTN 3.17

A15197 3.17 51988198915 idling
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o w e v a ¢
a1au YaAdANU AMUNUY Ag
1 start ToYaIANIUAUNITIDALY
2 end TOYAIAAUAANITIDAWY
3 vehicle Joyasnnaonuy P.K.
4 history ﬁi’faaga latitude, longitude

NG
FUALLDYATOINNTN speedy UAAIAINITINTN 3.18
A19199 3.18 F18aZLDEAVDINITN speedy

o w - v g a ¢
a1au V2ADAUU AINUNUY 121d]
1 start TOUALIAEUAUNITING
2 end JoyaIaNEUgANI TN
3 vehicle ToUATONING? P.K.
il history %’amﬂa latitude, longitude

VULUA
FIUALLDIAYDINITI out_of route LAAIRIAITIN 3.19
A19199 3.19 51982LD8ATBRNTN out_of route

o = v ¢ a6
a1au YaAvdANU AMUNUY g
1 start ToyalasuAuInoaNUeN

LAUN
2 end ToyaanaugnIneanuen
LAUN
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a1nu Yomoauy AURNY Ad
3 vehicle Joyasnfieanuanidung P.K.
al history ‘i’f@ﬁﬂﬁ latitude, longitude
NG
FIUALLDYATDINITI event LAAIAINITIN 3.20
A157971 3.20 1882 BUAT0IITIN event
a1nu YoAaNl A2IURUY Ag
1 line U GEREMA
2 date Tuilagian PK.
3 event POYATIUNGANTINAN 1YY 9
159, 399, Jua9, Jeo0nUEN
W9 Hudu
FIUALLBUAVDINITN bus_event LaRIFINITNT 3.21
A1919% 3.21 598aLBUAUBINITN bus_event
a1nu Yonoauy AN Ay
1 vehicle id ID 0LuAY83 Mastertech PK
2 bmta_id ID S0LUAYDI VAN,
3 gps_timestamp a7 GPS ?iama'%jm
4 latitude aeaRgavesliy
5 longitude azAgaveathey
6 bus_break PRTINVITANTZYINVDITOLUA
7 bus_acc SRNTUIIVOITOLE U LIATY
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Entity Relationship Diagram éﬁg‘d‘ﬁ 3.11

1
Role “%

Employee BusType

body_style
sequenceDetal Emp

busTypeld
statusWork

1

@
IR

BusRoute Workplan

:
1

‘@ ”

sequenceWorkplan
latusBenaviorName)
sequenceDetailRouteStop
busRouteld
sequenceLogData
equipmentid
equipmentid
checkinDatald

busRouteld

El

1 Equipment

‘sequenceBusCheckin uen:eBuscnenm

busStcp Name
usS(o I

Longtude

BusStop

prev._s swp

next_siop

g‘lJ‘ﬁ 3.11 Entity Relationship Diagram
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AMANUIN N

35n1598 GOOGLE MAP API KEY

1adnlud https://developers.google.com/maps/documentation/javascript/
get-api-key

2. N7 Get a key hanewisguil n.1

Authentication for the standard APl — API keys

Get an APl key

To get started using the Google Maps JavaSeript AP, click the' button below, which takes you to the Google Developers
Console, guides you through the process, and activates the Google Maps JavaScript APl and any related services
automatically.

GET AKEY |

sUdi n.1 33mswe Google Map AP

3. 9zudn Dialog Enable Google Maps JavaScript API Tasde Project Tudn3e

= 1 v

\39N270 Project IAuNTBE UaLGDN Yes iannadldeaiy wansdazun n.2 uaidanaly

Y

Enable Coogle Maps JavaScript AP!

Real time

CANCEL ENABLE API

CREATE AND ENABLE API wanssisguil n.3

3U# n.2 n13a$19%8 Project
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| agree that my use of any services and related APIs is subject to compliance
with the applicable Terms of Service.

@ Yes
O No

CANCEL CREATE AND ENAEBLE API

sUfl n.3 nsnata CREATE AND ENABLE API

4. waaanuu agle APl KEY dwmsuihldldeu ua Key APl lasuudiagldauls un
gilivasniy Tauuzihliidfntunounisadrsniutasniudmiu APl lngn1sd9ans AP

Console NpfsA GO TO CONSOLE faguil n.d

You're all set!

You're ready to start developing with Google Maps JavaScript API!

YOUR APFKEY
N W TSR L v 0

@ To improwe your app s security, restrictthis key's usagedin the AP| Console.

RESOURCES

E Getting started \\ API Console
Documentation to get you going Manage credentials and APls
GO TO DOCS GO TO CONSOLE

UM n.4 nMsadrenudaensiudmiu AP
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a v o

5. \@eniuy Credentials Mogenudngile dunafinuaniloasnumnsng APl Keys

anansacllunlavizemruadinislden APl Keys duq 16 uansiagun n.5

API API Manage Credentials

Restriction Key

JUN n.5 nMsunlavseimun1nisldau AP Keys

(3

6. fiaviun Key restriction Ty HTTP referrers uénnsentaviulasiiaya1nvly

U AP 1 Tutis Accept requests from these HTTP referrers neldde Domain ey

MagelAn Google Map TUFIU kaRIUNUTIYsEINALNY UARIAITUN N.6

: . 5 é TG \
html11/DTD/xhtm11 =jii-= har QL‘/ + B ~
ml" P ; Wy Hanoi
1a) A ®
ext/html; charset=utf-8" /» Ghi TN q)
zhiang Mai
/:yitaw IMALHUA S C‘”i Laos. ™~ A
poe a7 {""“g"‘“ ! Vientiane #
t\ j ; D59
\ v
\’l \ \\\
[ Thailand g
(! $ J
Bangkok L
RTIPRIINAT Y Y (ietnam
y @ i )
onload="initialize()" onunlo "> (pa“naycé City Cambodia ‘/(l
Yo 3 1 WBINnen —
id="map_canvas"> ] ~
; fan Sea /| =N oHo Chi
/’ S Minh City
src="http ~lf
Thailand
e
KEDAH
PENANG TERENGGANU
ACEH PERAK
Medan BIAIIIC AN
o] Map/data:22037 GBRMPA, Google, SK telecom

3ﬂﬁ n.6 A8E19 Google Map Uszinelne
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v . & Y,
N15%97% Django LUDIAY
1.finsa Django TneldiAdslu terminal

pip install django

' '
v o v a

2 1 @onINalnesNAnInNIs wariunAdsd1nsuisuyinadty terminal Tu

django-admin startproject mysite
3. azmiuilndlignasiauas Inelulnawesussnauluseg

mysite/
manage.py
mysite/
__init_ .py
settings.py
urls.py

wsgi.py

4. MARANSIUSDYLAT A1UNTONAAaRISUIUSTIRSIAMANAY

python manage.py runserver
5. asnweunaiatulagldridssy Tunt 197 polls

python manage.py startapp polls

[y

6. Wldazgnasievusail

polls/
__init_ .py
admin.py
apps.py
migrations/
__init__.py

models.py
tests.py
views.py

vy
v A

A
NUPNUD

11 mysite

83



7. Anaendonuaiuany Taasluluate polls/view.py

from django.http import HttpResponse

def index(request):
return HttpResponse("Hello, world. You're at the polls
index.")

[

8. Wipas1958usanan Axlanadl

polls/
__init__.py
admin.py
apps.py
migrations/
__init__ .py

models.py
tests.py
urls.py
views.py

94519118 urls.py Tulnatnes polls agiitnsanaendenuasiulia polls/urls.py

from django.conf.urls import url
from . import views

urlpatterns = [
url(r'~$", views.index, name='index'),

109 siinAnaentanuianunastulia mysite/urls.py

from django.conf.urls import include, url
from django.contrib import admin

urlpatterns = [
url(r'”polls/"', include('polls.urls"')),
url(r'~admin/', admin.site.urls),

84
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11, NUUINNTNARITUUTIILBSINOANAENS FgrA1AS

python manage.py runserver

1
[

12. Wnusiwesiiun localhost:8000/polls Mnyingnaesazliu Teanumail

Hello, world. You're at the polls index.

5] ' £ ¥ [ = & o o a v o = s 1 & 1 & <
INNANIUIVINAU LUULWENGUUG‘]@uaqﬁﬁUﬂqiLiﬂﬁuﬂLUﬂqﬁwqL'?JUVL"'UG]LVHHU G]@VLU‘L! gLy

ASnslduNanuInNgaTu

13. Wesmanishnredoyatiugiudayamenu #owinn1s migrate NnASI Weotlunis Apply

model Tnglgaas

python manage.py migrate

14 ynsanaenteauldadlulwa polls/models.py

from django.db import models

class Question(models.Model):
question_text = models.CharField(max_length=200)
pub_date = models.DateTimeField('date published')

class Choice(models.Model):
question = models.ForeignKey(Question,
on_delete=models.CASCADE)
choice_text = models.CharField(max_length=200)
votes = models.IntegerField(default=0)

15. vinsAnasndonusiuaisldadlu mysite/settings.py

INSTALLED _APPS = [
'polls.apps.PollsConfig"',
'django.contrib.admin’,
'django.contrib.auth’,
'django.contrib.contenttypes’,



'django.contrib.sessions’',
'django.contrib.messages’',
"django.contrib.staticfiles’,

16. TgAdsnua1siasiy terminal

python manage.py makemigrations polls

(%
[

mnas1edsvzIuTomusail

Migrations for 'polls"':
polls/migrations/0001 initial.py:
- Create model Choice
- Create model Question
- Add field question to choice

17. Toandenuaetl ievinsasiuasinsieiugiudeys

python manage.py sqlmigrate polls 0001

[

18159 wVUTaAUIT

BEGIN;

-- Create model Choice

CREATE TABLE "polls choice" (
"id" serial NOT NULL PRIMARY KEY,
"choice_text" varchar(200) NOT NULL,
"votes" integer NOT NULL

)s

-- Create model Question

CREATE TABLE "polls_question" (
"id" serial NOT NULL PRIMARY KEY,
"question_text" varchar(200) NOT NULL,

"pub_date" timestamp with time zone NOT NULL

)5

-- Add field question to choice

86



ALTER TABLE "polls choice"™ ADD COLUMN "question_id" integer NOT
NULL;
ALTER TABLE "polls_choice" ALTER COLUMN "question_id" DROP
DEFAULT;
CREATE INDEX "polls_choice_7aa@f6ee"” ON "polls_choice"
("question_id");
ALTER TABLE "polls choice"
ADD CONSTRAINT
"polls_choice_question_id_246c99a640fbbd72_fk_polls question_id"
FOREIGN KEY ("question_id")
REFERENCES "polls_question” ("id")
DEFERRABLE INITIALLY DEFERRED;

COMMIT;

[

:5 Y o Q:/ d’l
nUlgANFsall

python manage.py migrate

(%
[

LYUFIL
Operations to perform:

Apply all migrations: admin,-auth, contenttypes, polls, sessions
Running -migrations:

Rendering model states... . DONE

Applying polls.0001 initial... OK

(Y]

18. Weutoyaasgudayalaglilandsil

from polls.models import Question, Choice # Import the model
classes we just.wrote.

# TitiveyalumseQuestion asaaouTaomsldmdail
Question.objects.all()
<QuerySet []>

from django.utils import timezone

g = Question(question_text="What's new?", pub_date=timezone.now())
g.save()

q.id
g.question_text
g.pub_date
g.question_text = "What's up?"
g.save()

Question.objects.all()
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19.m3a319 user lunsiistoyalu database lagldmds

python manage.py createsuperuser

Username: admin

Email address: admin@example.com
Password (again): *¥¥ikkkxx
Superuser created successfully.

e ntulden
python manage.py runserver
wawidn http://127.0.0.1:8000/admin/ ldswaruiaalifannsadigdeyaldias

[

2045181875019 polls/views.py w1 polls/urls.py Faid

v

3 polls/views.py il

from django.http import HttpResponse
def detail(request, question_id):
return HttpResponse("test HTML ")

[

e polls/urls.py et

from django.conf.urls import url
from . import views

urlpatterns = [
# ex: /polls/
url(r'~$"', views.index, name='index'),
# ex: /test/
url(r'~test/', views.detail, name='detail')

]

i polls/urls.py Hiai3enasd http://127.0.0.1:8000/test fiagluiFen

views.detail AsluiianflsAtutio detail Tuni polls/views.py xUaAINaAD

test HTML vumiindu
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mailto:admin@example.com
http://127.0.0.1:8000/admin/
http://127.0.0.1:8000/admin/
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[

21. mslY views.py Tauiu html Tglansil

314 polls/templates/polls/index.html ﬁﬁﬁ

{% if latest _question list %}
<ul>
{% for question in latest question_list %}
<li><a href="/polls/{{ question.id }}/">{{
question.question_text }}</a></li>
{% endfor %}
</ul>
{% else %}
<p>No polls are available.</p>
{% endif %}

wae polls/views.py il

from django.shortcuts import render
from .models import Question

def index(request):
latest question list = Question.objects.order by('-
pub_date')[:5]
context = {'latest question list': latest question_list}
return render(request, 'polls/index.html', context)

dlowdh http://127.0.0.1:8000/ fazuanwmtiives /polls/index.html Tisnadaly


http://127.0.0.1:8000/admin/



