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Abstract

The objective of the project was provided all conveniences for people who are
travelling by train. By using Global Positioning System (GPS) to help point out the current
position of the train and show it on a map on both a website and application on Windows
Phone 8. User will be able to look for detailed information about train stations and round. The
system can tell the waiting time, notify when the train has arrived at the station, show

timetable and suggests tourist attraction near the train station.
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dl' 1 ¢ o o ol ol € 1 1 dl' 2 = 1
doanssyningunsaliudygraineauazaunsalnewiadue (Terminal Equipment) L

o s

s = fw W = (%% Y a aa 2
gemsiigunsalivdygrainieasginiunagndnniilusinneamzd mitldnues

Tusmsg i NMEA-0183 ¢ §nuseiild Ae wead deyassgnddluluguuuselon

U

Budume $ wasiaiiseiisusarlauila gndsiiedns 4800 dnradundl

4 2/ ] a (3

doyadwmiuilan (Field) liaunsamld fadezgaiiutiuluuazinouu () i
v o 1oay s i s o 1 oy 2/ v at |
wihiuusilad inTasiuarszyrmumniaeiadveseyaiienis lnsnsduniomuigasy
2 a A oa vy o 1 v R a s &

wudaduindenlainasiiviolisznoudie “*” waz 2 Tnveuangu 16 wiunisudndag
Aneesvesiidnusvianuaualisan “$” waz “*” Tunisldaufinuseemslddaduluuis
Uselon lunnsgiuareugawsavindnlunisienugluuulselon Ussloamarilisuaude
“SGP” wawsdnus 3 dnnunilulediignimunnanlssaumumedoyadaduluam
sUwuumluveslsslonuinsgiu

2.1.4  gUwuuussleareudududie (NMEA Sentence)

Toyadududie fe doyandianuinnlugaiudygyuineadoyaludeya
=] & =l ] [ a L= & 1 ] '3 19
wulduBleansauUatuisnedn (Record) nielladday lnsusazisprainazdsynausiieg
@ dyd! = 1 a as 1 v =] =] =i d. 1 dy 2/
snuszwaangeiauenlidiiu 80 8nuys iwamnsagugdeyadududieniilalaensld
gaWuIsdoa s LU HyperTerminal 13anasateyalutoyaidudndioudazineidueiaiioy

UINUBELANAINY

® Global Positioning System Fix Data (GGA)

o L'iﬂﬂ@%ﬂ‘ﬁﬂ‘isﬂauﬁlﬂﬁ’lLLﬂﬂﬁﬁBﬁgm, a8d3A, firv19, 1181, 9w
aiendildmuadiin LLasmmqqmﬂizﬁUﬁmzLa

® DOP and Active Satellites (GSA)

o sAnainiUsznoumedoyaddlduoniasums e natuavaniug
Tunssudtyayo

e Satellites in view (GSV) 13ARB3ATiUsznoUR 8T anadelduands
ﬁhLLwﬂwi'xmaL,WﬂﬁﬂﬁiwF]ﬁlﬁ%’umﬂmaLﬁauﬁﬁLaaﬁIu@a%’Ué’mﬁJcu Recornmended
Minimum Specific GNSS Data (RMC) 1snasniusznaudedoyaiddvendstayanauay

a =

Jum anrlunsiudynin dumisaziign a3 Arniauazainusa

U



g2 Laﬁlauamaﬁlmmuﬁgﬁa (Google Maps API)
2.21 efile (Application Programming Interface: API)
willevsediudeyszalusunsuusegndnuieiia Bnrsit ssuudfianaglauss
vdauinisaug Waldlusunsupenfinmeiausafaseienldeuls (dulusunsusnansil
vialilusunsudssyndidoudefulusunsuussyndauniodaunisinaudfy
szuuUURns ludunadeuserudlituedle uwaluassuuu fail
1) witlefituiuniw (aneuage-dependent AP) fip Lofile fianunsanis
Sunldanlusunsuiideutuse nmwissnenlaneuil
2) wilolidufuniw (language-independent API) #ie Lofile fida1uisa
Funlanllinsuraisniw

d a
2.2.2 willaununniia
a w ol & o a &d w = v ¥ oa '
nMsuIMIIuULHULazuivesiatlisuaulul 2005 waglaasdeuluivenis
punuisaulatiildnude sias7 adewis wasluifialddny
UBNINNITUINTRNUTILET Qiiadssiuuinimangedradnlimeiy wu nwiny
uunuuruneigg, AMmaeaiiey, Amagaineinime Ui tazdavennes,

UTNITAUMIADIUNT T IUANE), USn1sAuLEdun1anaaunsunelussaniunuansnig,

o

uiminmiennauiludeshdgiviiligldiuanmuindeunazernistiiudeuinegaes

tlanuu 1Wuey

a i

= o v W P a4 a 1 &
iileusuiigiiavaglisauisavmulusunsuiaunsnunudiniiadaluiu

Y

asrdsznavdrundluiuimaidenislalao@suniwininaaiud JavaScript) wag
uiitduuea (HTML) Tuguuwuuilddudounindn eilewnuigiaddaniiuamise
n1199721¢ Wnedulusmunisinavedeyaunuiludnvaznistnuye (Push pin/ Place

a

marker) #sasnsaimuslikansteyauszneulnuiiiogldadniavyatug vioasAuau
ROE Y
esnneiileusuigiiadulusunsulemugesaluntvaniaaiuddwi g4
[ @ v = @ 13 o
dudnwaunlusunsuausaildgsezideavessialusunsuldasain sauisaiuise
Uuwdguuilalusunsuld viiliedlewsuiigiadunfenldiuegraninmng wenadidty
=l | oA a val um v a = i = ady v oo o
an 2 agrefiduadulvidlaunAsununuaz nmareauisununmanldaduayunisvin
Luuiliaseuaguiuiineg agraniaeanastiadesweslusunsungiialdsn (Google

Earth) L&3uieu3n1s Google Local Millunau



2.3 PHP (Hypertext Preprocessor)

Wi (PHP) Ae nwreniwmeildluntadsulusunsuuuiuledludnuasi@sves-
ladariun Faluwahilad faasudvihanuuuuuiladsmnefuasuanmassninluguuuy HTML
lnafl TN lATIaFNAENIINATY A1F AMWI19171 Las AMeIASa il umail
UssAvignmuniu

mMiuansEavesilavi awTngludnuaeHTML Feaglivansinddlddeu dadu
) 1 oA = i 9] ¢ ¢ a € 1 a ¢ o
anunziuiieynans v luanvurlraoud-les @asud Wy n1waniaa3un 1
v o ¢ ] o o v v o o d o a 2
Fuuduladanningn quagdnaendrdaluldiedd uennifieviidadunnFouiuas
a v | - | 2 1 o i v oa a ¢ a
Gusilalienn lnefinsesietiewiouasadenawsavsuliniuudumesidn amauisn

MMUTELIANAVA NUBIRRTN WA NSATIlovomUITRIANISAE msgudeyangltias

L7}
= &£ o

Uszanana n1581udayaanmaiua mINansadnnsiuann deineuudesnulusnsy
TudnuaeCal ﬂmauﬂ’ﬁﬁ'{urﬁu MIUSEUIARAMUUTTVIARIES (command line scripting) vils
Alflgulusunsuaianiuaiiewi vinouduierh wisiwes (PHP parser) lngludaanu
Asvinesuiawniwes faildnvmzmileudu Cron (u ylindviedynd) wda Task Scheduler
(inlnd) arsudivaniiannsailuldluuy Smple text processing tasks ¢
Fdaesiileril ansnassiumalusunaudladonuiall ailinsinuiios
it awnsavianilalussuuUfuanamdnieuimme Tneiasnmlumadenssuuufoing
warduidivies venaniifeaunsaldadalusunsulasead Structured Progamming),
Tusunsuideing (0OP) viaasrdlusunsutsuniaaesasnadsemuls
fiowitasainnuswiugudeyaldarsviedegiudeyadiunieiisesdu wu
oracle, dBase, PostgreSQL, IBM, DB2, MySQL, ODBC, lassainuasgiudayanuy DBX F i
Wi eviildiugudoyaeylsiliisesiuguuuuil uaz PHP §35093U ODBC (Open Database
Connection) Failusnasgrunisifaudegiuteyadlifuwnivats uazanunsndoudedy

W I P ) M ova v
udayadn Asessuiasgdaniladnae

2.4 HTML (Hypertext Markup Language)

HTML (Hypertext Markup Language) Lﬂum'wmauﬁaLma‘%gmuuwﬁﬁu{]%ﬂuﬁiﬂu

msasuiume viieteyadunidungrunaiuuniees Swialdnzuandasaiwedeya

=t v

Tunsuans Wite davtin 578015 Sdansasuuresy Waulssnmviainlasie

' '
[} ot

Tumsdiguntwihtml asdAdasine Aldlunisadraiums Fusazidszegnislu

s @

frydnual <...> v3al3endn win uazavdessyyedugauasiiindte </.> fail
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<HTML>....</HTML> Ao winildimuanisBuiunazdugnaesonals

HTML
<Title> oA </Title> Ao winfldszymieswes HTML Feagluusinguu
Title bar vaalusunsu
o <4 ] i ! &
<Body> YA </Bodly> Ao uiniildludumaaiiom
<Font> Yamu </Font> fio winvldrimunguuuuindngs

<Img Src= “ldgu”> </A>  fi wnndildigunmanlduwiuma

<A Href = “URL”>898 </A>  feo windldlunadeulasluduenaisou

<Table> </Table> Ao uwinfilglumsaiiomnans
<Tr> </Tr> Ao UWNAMUALO TR
<Td></Td> fio winimusdiuvesdaya

2.5 JavaScript

Javascript 1Wuntwnlusunsy (programming language) UssinnuileiliSaniudn

i
o o

"an3un” (script) FeiiIsn1svinnuludnuwuy "waanuuazdniunulufiazdds” (nterpret)
K a ad z . Ve w 4 o ) ¢ A o | I
M tiFENTeIn LiveScript lasuniswaudulag Netscape AaeingUsyasdianaved e i
l‘-'g" ﬂ.d El' v ﬂ. =] 2 1 at <
web page amsauanuileviiiniswdsuladluldnueulavioanmiiedaud 199 unse
anunsalaneuiuguulantunsiinnzasn HTML usiiuuumnzd wmsulduanaenansnd
ewasiudueunazliiigniduerlsinnunedn Weswn JavaScript Breligwawanansoaiig
2/ s £ =i ] :’!f [ = a = =]
web page lansaiumiuneIntskaziiaruiiaulauindulsznauiuldunwiladilash
annsathlulala
o & e 2/ = [ 1 = 2/ 1 1Y o 2/ o YV o
asthiddlasuanufiendueagegs Snsldenegnninmesumalagnimualindu
1m3gulag ECMA Fasraznuinlagiuasm web - page lald JavaScript tastiulsenifnd
Msviemes JavaScript asfasimaanumdssidunesuiiazg ninnislaeuiiwes
fat JavaScript Jeanusavinnuldwiguuustiwesnatvayudslagiuuiiees
= & =3 ) i 13 1 daia o v V] . = o [
eunwun Aatduayy JavaScript waragwlsnfdnfessyiafe Javascript Tnswamundy

g o | b9 @ ] v ¥ v o v ¢ as 1 as & 1
nosdulyiq eanuie (WagduResu 1.5) MmnudnhlAnvewesdulvdluiuvuusiweiiy

'
I =

idsldaivayuiionesitliiin defawannls

mM3viuYes JavaScript WintuuuusTawes (Senindu clientside script) fafulsiin
Al fiBinoseslsvieiilvuidinsnunsald Javascript lu web page Wnfunwiansus
Suitiu Perl, PHP wia ASP Fefauamuuasiauiifaeisndsvies (3uni1 server-side

script) At el ungihesfiaduayunvivaiiiviniuetslsifvndnuazdna v
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Wi JavaScript fidednrinfelianusosunavdsloyanng fudsnnesinensadumssulvdan

a8

¢ A o A o v %) A o < as ¢ w
FiWieTi e wanIul web page wiaudayanndruiioihluiiuuud@sniesidudu

&/
w  as

Aau udneuelliadiniaeIdunw server-side script 8g (AU934 JavaScript 19U
a8 fdact v o ad ¢l @ [ M o1oa aa Y

VBRI Nddwae sl e sfatvayuleewmsuiudlididun dendn)
N19¥191u%849 JavaScript 3gdlUsgAniamannaduaiuindaulanuandives

24AUTENAUANTUN web page (Wudnioguuuutestony) wazauso susmvnnsalfidv

1 Y} ¢ & 1 a a oA vo O

web page lanaufivaaUsznaumaIty (Funisadanriodowuidluang) ladaluainniw

HTML Wsidnuagaiio (static) Tu HTML weddilu q3alatinawanliilnauaudiuied g

WinTuuasddnwaz'object” 1nTun1svinnuiiniussuinauaudiluives HTML sauiy

JavaScript tes vinliiAadudafniSanda Dynamic HTML Aan1w HTML fiaiunsoldadng

webpage Mifldnvazwain (dynamic) Taues

2.6 CSS (Cascading Style Sheet)

CSS o319 Cascading Style Sheet sinSanlaatain "aladdn” fantwilddud
183an1597 JULUUNIIanNaLenans HTML Taedl CSs Amuanginausilunisssysuuuy
(3estyle”) vouilonlwenans suldud dvesfenny fuvds Ussansdnys wasmsiama
fomu Famsimunguiuy vide Style Hldudnnisvasnsusnidennionans HTML sanamn
A sitlilunsinguuuumsianssa svusliguuuuresnsuanmaianans liduegfuiom
vauanans wieliinedenisdaguiuumsiansadwivasionans HTML Taeiawizlunsdliling
wasuwaadonenansussads visdesmanuanliguiuumsuansuaonats HTML i
Snwazyasaitaseviiiuyamitenasnsluivledideaiu mengunusilunissivun
sULUU (Style) lanans HTML gifisndranaiausnlu HTML 4.0 elina. 2539 Tuguuuures
CSS level 1 Recommendations #iriwislag 8dns World Wide Web Consortium 38 W3C

2.6.1 Uszlyvivee CSS

®  CSS figuanifunniy tag ved html wu n1sivuanseulitornu s1visd

SULUUTTBMUANE TN

e Css Huimuniiduvesind html vieduvadu q Ald wavawsoiinaiy
naTiave et mun asaRegadiRinatunisuanmanavn vilinaudlovde
UsuUgaildasan Tudesldmuud tag sneq savinenans

® CSS aunsanmuauenlisinainan Idwnans html dazamisauunlysm
futenarsvaeIndld nsudlefufiiios yaieafinatuenatsiann CSs fu HTML /
XHTML shusinvinit auazeeheiu Tng HTML / XHTML aziamdiilunsandasisaenans
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aa’wrﬂugmwu gnaed Wilade Lingreaiunisuanma dw CSS asvimtilunisnnues

tonansivaneay Senlsdn HTML /XHTML Aedu coding d@u CSS Aadau design

2.7 AW YY15U

2.7.1 Uszifvaentendundu

@

A9 C# w303u15U (C# Programming Language) Wun1wilusunsuifeing

q

(Object - Oriented Programming) ¥191uvunenidaisuLisn (Net framework) Wauun
TnguSenlulasveni wag i Anders Hejlsberg Wusntilasinis Ineifidufidauiain
A1 C ULAagRAIUINIAINAIW C++ , Awiaaln (Delphi) waganan Java) awn CH# &l
N1357UL8IAINEINITOVBINTIY Visual C++ w15anduA I lgeudigaenie Visual
Basic vinlkn1w Visual C# \untwinenfiawme fisiauaiunsagalurnsidoaiuldau
$1g vilimsiannidsunsuvinliedwazain ieme wassinsa Tnetagdunw ci Ju
AMsgIusassulag ECMA wag IS0 Aslutlaquuldianuazyfuguuuumes e CH
agnaanailagne Microsoft lihniw C# Iegluyawaun software 8e19 Microsoft
visual studio eviliiduiifeuiuuntu ulassensidennsgrunrvcl 1y ECMA
wazldsuniseeuufiuuinsgiu ECMA Tuifieusuanau a.¢.2001 Tudedn ECMA-334 C#
Language Specification wazlu A.#.2003 n1w1C#lASUN158aNsULTULIRTEIU 1SO
(ISO/IEC 23270) 11w 3§1U ISO/IEC 23270 %‘qmmgm ISO/IEC 23270:2003 s¥ygULu U

wazdmuansuUa (\n) Wiknsuideuseon iy Tneduasgiuldssydel
suluuMsdLEue (the representation of C# programs)
e 1181030l (the syntax and constraints of the C# language)
o ngmisAaudmSuwlalysunsuniwi@ynsu (the semantic rules for
interpreting C# programs)
Tovi1u wazdesiin vounTesdiefiadremiudarnuavadysu (the restrictions
and limits imposed by a conforming implementation of C#) wag ISO/IEC 23270:2003
lﬂlﬁisqﬁaﬁ
e nalnlunswasiusunsunimdusu ieldlussuuussinanadona (the
mechanism by which C# programs are transformed for use by a data-processing
system)
e nalnlunisdenlilusunsuniw@eniuvhau weldlussuvlszuana
U9 ¥ a (the mechanism by which C# applications are invoked for use by a data-
processing system)
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o nalnlumsudasieyaitn iiteldiulusunsuntun@yrsd (the mechanism
by which input data are transformed for use by a C# application)

e nalnlunsudasdeyasen nawingnuszulanalaalusunsuntwdyisy
(the mechanism by which output data are transformed after being produced by a
C# application)

¢ lassaiietaya (Data Structure) wazdalausn3 ( Main Library) nans
484 NET Framework Saduialaddyresnisideulusunsuseniwdusy

2.7.2 oAuYaTYI5Y
Wugduuureamwrivinaududdu (Sequential) wagdosrituntsulasindliog

lugduuuimiouldau n3e exe file M3uniins Compile Wuiieaduniw C Tny
Wunwingnudnsulasuidlulassevhiliieanundduglnodqaiaudsil

o Jouldazan msnsnw CH# fiadesiialunstieideuetis Visual Studio
fifiiliaes (Feature) Tumslalavilén wazdrurielunsdeulusunsaiiazanninn

* Wyuite Lilesnyauiuesiiuls wardeudnduuntv Bnits C# iud
TuiSeswesnisdanisnmuant® (Properties) waznisssAisusuiiteliansafmunszuy
azmnsiniiiu

* g1ui1y n3dnszifoulned Visual Studio axdnnisfudeniiianun
wantuliogluszidoy

o Judouidnd (Object) 1Hoaninniw G fuiluaiuuuanainaiw Java @4
usufonsiynadiduing sihldaunsodousasimunniwldine

® UszdAndnings iesainaw C# WWuatwAiwmuitunn1eld NET
Framework #1a1u1safatorauamnsavosmaluladuy NET Framework sanunldlé
ataAnUszansnn

* @unsaviusERUge dufienten G awnsaviinutuntheriud s
sruvnauinesilusziugs Tnsshuwesines (Pointer) wiavihaufuluslanea TCP/IP i
ninsediv 4 1¢f

o wiuil XML uagXAML Fannwn C# sanuuusieldsusiudiu XML uas

XAML liegesusuiigasaninuisindevas .NET Framework
® AuaulR Generic type Fredavgulunisussniadionys

e walulad LINQ Faglunisvinuiugiuteyalasgiivszdnsnim

14



Y o W P )
2.7.3 Iﬂ‘iﬂﬁiﬂiﬂ"lﬁﬂtﬂittﬂﬁuﬂ’ﬁﬂ CH Ltaﬂ‘?&l’lﬂ‘iﬂjwa\ﬂﬂu

3/

8/ al ‘15 d‘ 1
Yodunnduaununaulavesnien CH

'
s 1

o I v A & @ o [ = £ 1
® AFINN9Y VRNNWN CH L UURAINUNLAN NIV UR UﬂL?ﬂﬂ?iLiUﬂIﬂﬂ@N

2 & I @ dadou a '
29ULINARNY Ny AddRuwIngslu
v a ¢ o =] | ot I a = 18
® mw:uwLan—’Lmyummummmﬂmmu WU strConn AU strconn a0y

ot o ' =& 4 o oa ¢ @ ' 1 ] s
AILUTAUREAINY LW‘EWS’]']'LUﬂTHW C# Elﬂﬂ@ﬂ']WiJWLﬁﬂ—lWﬁgaEJNLﬂ'ﬂﬂi@l
P2 v o w o @ 15 a
® LNB%UUiSIEJﬂ'\'Iﬂ‘ULﬂiENWJHEJ ; WD UNLIUUTINALUAUAINAIELATEINNNY

M v o a4 v
} ﬂluﬂaduLﬂiadﬁuﬂﬁ ; vy

ar ) i a

a o a vl ° | ) PN
o yilavestayafiSunlifiarwdAgduededs namde diaviiagluanus

@

'
= =

£ at at J 1 s J al = 2/ 1/
VAU ﬂUﬁ?Lﬁﬂﬂﬂq’LUﬁﬂu#WJm‘Uﬂﬂ’ﬂuLLG]ﬂG]Nﬂ‘Ll ‘N'ﬂlm\?‘lfwﬂ‘u'eN‘Ui)J,IuﬁﬂﬂU‘ESLﬂWﬂ'JEJ

Rty string, int, long \udiu

2.7.4 Taseadremdalusunsunisn C4

using System;
using ...

namespace ConsoleApplicationl
o
class Program

{

static void Main(string[] args)
{

Console.Write("Hello") ;
Aea ;

< Y o w
JUT 2.4 TassaineAdslusunsuniuw C#

1) gy (Namespaces)

lnae (namespace) 7ildlu NET Wunaaduiaguitlulammevivdon
Viddiogunnine Sufnszuuiiondn “waas” (hamespace) @slilunisuonuezuas
Amuaveulaliiupatadusaguaie swdddlunsdalasadimedusunsurunlngles
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Wudndudnme Tasanizeg1ees lumswauieUaintuidudeulnedwanuiraieau A

U

AvuaLudawgvasnueauise Jeanulyninisnstonatanianinsisus s10uls diu
laus13 (Library) vesn1wn C# fivsgnaududuuiiu NET Framework aanidunuaany
diedaanisldnunataerls Adesszywnaluy wieszyfieguasnaianinaiiligndes Jeae
< £ =1 & 1 v 1 =Y I ey v o @ %
ansadenldnuesudndsnegla uierslidesszniadiu waawaila namds using
syyliduuradlid *.cs dudeniinnand® Aedeiivssydoyanuuddudurouiuinme

wueAmd dndlanlunaUewilg deiaddddanivunenliluuvasiunndieiu

1 ] 9
= =l =l HJQUGLIUU non

wnesldmsnduunaednamedeniiauauinuuldmanys " w1liszwineseey

YRILUNALUY

Flusing System;

using System.Collections.Generic;
using System.Ling;

using System.Net;

using System.Windows;

using System.Windows.Controls;
using System.Windows.Navigation;
using Microsoft.Phone.Controls;
using Microsoft.Phone.Shell;

| using Design_TGT.Resources;

d o/ 1 2/
UM 2.5 MI98NNITATN namespace

2) aand (class)

posflnandagaosnisnanaiane nsfiowaaianie msasalnd type)
Tvad msatlnd JuFesdfyiigaiomisdumadoulusunsuniv 4 anwdug idu
A nsileulusunsndedng wWu C++ C# uag Java Feiimataiugtu (base class) fio

pauLaNng (object) dulunaradifdenuliluszuuvenunay (namespace System) Tvin

2 al

wihidusaiaiiugiu vespanannaataly .NET Framework suniseanuuunasasne
Il Fadunihivdnedrmileves “Gimumenyinns” (software developer)
(1) wsan (method)

fintheuIengANTINVEIRATE YIBNTLYIINTTUIUNTTIZAOW

2/ £ k%3
o gt [

lwsoAnan (Main method) luldsunsy ude1vvziisanduqisanBnvsliftueg fuusias

TUswnsuLuiu
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(2) vRenvasArastunIY C#
nrsnmuagasudueeslusunsy (Beginning of Code) laeld
wismnie {WUavdendids uavnisimungeduanveslusunsy (End of Code) 14
< a 3 o
w3awng 3 Uaudendida
(3) manmuafulsuazdaya

= [ [ ¢

MuUs (Variable) vunwis dydnwaliinldunudeyarsiinineg lny
Y = o ] Y o o o v o v o w w d v
Toyanashunivludiwlsiesnseaiuiinldnmualy wasnisssihdeyaldldeuises
nsgviEuiulsil Sluiessryadludmedndudsiuldinudeyasiala

VANNITAITOA LU T

ty s o a v a W
o vnuldiiay vsadnusulusisusiu
o o a & 1 ar 4 =1 o wici
® JUluuMBNYINNNAINU BolluAuazAI (case sensitive)
LU myvar,myVar, MYVAR failuauass

2
s Y

® JNMTDMLUITIAUAENIU (Keywords) fINNT 2.6

abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate da double alse anurm
event explicit extern falze finally
fixed float for foreach goto

Lif implicit in int interface
internal is lock long namespace
new null object operator out

| override params private protected public
readonly ref return sbyte sealed

; short sizeof stackalloc static string

! struct switch this throw true

! try typeof uint ulong unchecked
é unsafe ushort using virtual void

| volatile while

gﬂﬁ 2.6 Aasulily (Keywords)
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(4) n3UsznARILYS (Variable)
nsUszmAduysiisuuuy Ae <wllavessnuss <defuus>;
Freg1amsussnAfiuls name filwindeyaiiu string

AD string name;

2
s

wailisrannsaldansusuldrusuusly waduaEuduaiuise
Wasuwasmnendsladdenis) 'Imajﬁ'gmmuﬁ’uﬁ
<ufinraaiuls> <tefuus> = <Ausudu>;
fhetrenisusznAfs rate Adviindoyaiiu double uay T
Sududu 075 vildwed
double rate = 0.75;
o liausaussnisiuusanieluuden {.} deaty

(5) VUL URNVBIAILUS
® Global Variable suusildlavlusunsy

® | ocal Variable MuUsiiiintiuanizn dveuivaaniy
= a =
duiiiniu
(6) UUNDIVDULYAVDIAIUYS
s = = 2/ al' =l L7

® s5zhu Public Hveuianinigauazannsasenly o
swmidlanlefieglulusian wuedly Form1 Asvanusasenldfudsdulayndiu Tasnis
Uszmadiulsaesegluniglunana

® s5au Procedure HvaulvnruIAnats ussdud

winzaufumsldnunnige Tveulvnagluusiazivanisal Event)

'
s =l s

= @ v o 1
® 5:pU Block fvoulwauuIatanfan ynazldinuan

q

| ] as

Han311 viodudsiuguidudilug wu fusogluvdenvesdidaningg 1y if..else
\Jusiu
(M) wlasvilndoya

tayanosiuusdadu Object sz fuavasriinfulumuamasies
finsuwlasindeyatiugriou Teasldld

® n1suUaswuu Explicit Conversion

Wunrsudasdeyaiidnsiusenluliluifudeyadnuuy
viladu 9naanatisudouble Tuiasusuiud int lnenisld @iadulsiidgesnis
W)

JUWUU : int intTest = (int) douTest;
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Feqamaiouazmeld

0874

double doulnput = double.Parse(textBox1.Text);
int intConver = (int) doulnput;
MessageBox.Show (intConver.ToString()

"ADoubleioiasuluidu int udalem;

® nsUadwuu Implicit conversion

Wunsthdeyaviiadeafuunvinadng aofidusiun
WHadwsiuwInTelayan1aiu

AIBEN

private void button1 Click(object sender, EventArgs e)

{

short shoNumberl = 55;

short shoNumber2 = 18;

long lonResult = shoNumberl + shoNumber2;

MessageBox.Show(lonResult. ToString());

}

(8) vilavasdaya

o a 2 o @
M1779M 2.1 TUAVDIVBDLALAVITUIULAL

Data type YUIN A1vBItaYa
sbyte (System.SByte) 1 byte -128 fl9 127
short (System.Int16) 2 bytes -32,768 014 32,767
int (System.Int32) 4 bytes -2,147,483,648 D4 2,147,483,647
long (System.Int64) 8 bytes FOR (2P = 1)
Data type TUIA ANeetaya
byte (System.Byte) 1 byte 0 fia 255
ushort (System.UInt16) 2 bytes 0 14 65,535
uint (System.UInt32) 4 bytes 0 £ 4,294,967,295
ulong (System.UInt64) 8 bytes 0 4 264 -1
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o a v =
AITMN 2.2 TUATDIVBUBLAUNAULN

Data type YU Avasdaya

float (System.Single) 4 bytes +1.5 x 10 09 +3.4 x 10°®

AL emATioneg 7 duns

double (System.Double) 8 bytes +5.0 x 1072 {9 1.7 x 10°%®

T
Il

ANuwivdwemationeyil 15 sumls, Svvesdayaninign

decimal (System.Decimal) 16 bytes +1.0 x 10?® i3 +7.9 x 107

msLlugemelenegn 28 sunis, Tetayauaunii double

wAlvATazeauInlud LM ALY WNNEAUNITAIUIALT 99U

< a [y )
M990 2.3 TUNVDIVBUFDNVTY

1] v
Data type UYUIN ANYBNYBLA

Char (System.Char) 2 bytes | fsnwsuuuUnicode fip3asune ' (single quote)

ATOURAIONYT WU A, '1° char ¢ = ‘A’;

string (System.String) | liwuueu | fI8husWUY Unicode wanedinunsiuiiu il

LATB91U78 " (double quote) AN YU

"Hello® ,string s = “Welcome”;

=

= a v
N1TN 2.4 JUNYBIVDLAYAU

U

Data type YU Ava3toya

l
=l

bool (System.Boolean) 1 bit Jadulula 2 A1 Ae true uag false
danldnsaiifenfuniadeninefiansunioule
LU bool bfact; bfact = true;

%58 bool bfact = true;

(9) A18%u18 (Comment)

Ao NMsunIndanuviseusyleatiayinnisasuie TUsunsy

=

o nsdlfifesunaiiesussiaiioald
// comment

o N3RS UIET AN UTTVA
/% multiline

comment */
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sULuUdl

' o
(10) n1sUszn1AA1IAIN (Constant)
ArAaTdudwUsAamuaAIne s ldatuisald sundasle o
const [wilnvastaya]l Yofuwus = Armsii;
19819
const int x = 1;

const double pi = 3.14;

vanewn ;- Lianunsawddsundasimaila

(11) n1sldarumafiiuns

Wumdawadansainnisuszuianavaddusunsy iy A + B u3e

A++iluiu et alrlanadwiiiuldlulusunsusaaniiunismisadnmans Arithmetic

Operatorldunismuiunsadamans Inafuinandiuvlududeressiaulmiass

f7 fams1eelul

d 73 al o =
M15199 2.5 nslrausaniung

Precedenceanauniny

Voo

ALDUNIS I

@/ L5

1NAUEN

Lol

faaniunng a5ue 0819
+ Uan c+d
- au c-d
* Ao ¢*d
Fd 13 c/d
% WITN LAY c%d
et

int intResult = 5 + 6;

naflare intResult dAwviull

s o

arnumaudifglunisussutanavesdia1fiunig Operator

o
v

drAnylidnagUsruiavinduinanluniesgn uiasUssuianadn

@

wuseglugaueradulneuy awmisissiuaudigasinisussuiana

2
llesgalumdAguiniian
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ANTeA 2.6 szRuAEfyreINTTUsTINaNA WeanauddytesgalumdAgyuin

Nem
Uszian fiaatiunis
Assignment = 4= =M o e ls |o e £d= S0
Ternary ()
Logical OR |
Logical AND &&
Bitwise OR [
Bitwise XOR A
Bitwise AND &
Comparison == I=
Comparison : Relation € bias pe
Bitwise : Shift << >>
Binary U3n au T
Binary At ¥13 */
Unary ++ - +-1~
o fafiuAranAl Unary
Wun1siuvdeanaifias 1ldfusudsiidusaiagsiuau
WS enAdey

934(true) n3aLvia (false)

4 Ao msinAalEsuds | 80 1 Aeuthaululd
i Ap nsamAlviuds i 8n -1 Aouthardulule
i++ #9 n1gua i Wlineu udassulanaly i 8n 1
- fe nsthan i Widneu uwarAeeauald i 8n -1
e gaatunisiIeuLney ( Comparison Operator )

= a v & £ v LY < v g
nswisuiiiutayariaestne (Geiuedn) welilardu
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M1519% 2.7 Comparison Operator

AR LIUNS a5uU1e 78814
== Wiy ¢ == d 10uasedn c wihiu d
I= Taiwiniu c I= d 1uasedn ¢ laiwihiu d
> 11NN ¢ > d Juasedn c unnin d
< faunn c < d \Juasedn ¢ townin d
>= UINATIIAY ¢ >= d Wuased c unnIwindu d
<= tesniuwiniu c <= d \{uasedn ¢ tesniwiriu d
2.8 191 XAML

2.8.1 Anulunnvaan1en XAML
M1 XAML 138071 "weiua’ ¥3e "enuwa’ Ae awendiaunaa (XML) siia
%9 gou191n “eXtensible Application Markup Language” \Hun1wiunsndy (Markup

Language) iau1A 1w IaInendidulealiauysalinndy a5eiulasuiinlulasgonyt

o @ [ @

Tnedilidmiuimuadiudndegldlunisimuilusunsy Iddmsuimuntng audnuuey

5

AudNius waznislanauvesing n1wn XAML duldifuiiladdglunisasiediufinde

Bl9e1u (User Interface) si9 Windows Presentation Foundation (WPF) wag Microsoft

1 <l

Silverlight filaus13dmiudanisdrufnredidarunuuivddaSuiiunly Microsoft NET

U
¥

g

s © 1 |

Framework 3.0 1ag XAML Wun1w1d msun1vundiufnaan I4AwWmuIN191n XML

Y

} 5

Wuldigaiuntw XUL luneadjiaud gimundnazlidndudoss wiadauntvn XaML
103 udtnesnuuuduAndeflduiuiedosioRmuiogatu Visual Studio wie XAML
Pad Tnen1w XAML aunsameulwdifulvd BAML

nMadeu XAML Liiludesmsunindunidudadedld usiidunisi@oulsunsy
(38171 Declarative Programming @71 Namespace Tu XAML @u1sauinfulanu CLR-
Namespace lasfiursunaie (Judeume venidu UR unude Assembly nda CLR-
Namespace (fiosa1n NET figauszasdiiazsiliisnamisouanaualduunnaunsal XAML
fmnzauedrdidmivgaussasdil eannsiudanuaunsalunisuensswitduves
doyafudrunisuanana (14 XAML) aztfuisnde anunsolduvasdoyairoaiu udvinli

Lansualalunate Jukuuy vuniisensuiames uielived1mis wazuuinies

ApURLAasHNNIBnataudalaansialvg XAamML
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AMYIeNHOuLea (XML) gau1ain “Extensible Markup Language”  fifuuuyn
91N SGML (Standard Generalized Markup Language) Wunrwunsndu (Markup
Language) Wudeniu  nwiswiiduweaun$ndy (HTML Markup) Ussnausmeldansei
Fund1 witn (Tag w3e Element) uidwnaduniwiseiiduues eswnendidunealals
WissuAkannaiadures SGML wiiiiuduniioiediudesvessoML Wity faiuenddy
weadauduntwUssamunian avmilagdudieatu SGML ﬁaamaﬁ'ﬁﬁqamwmﬁmaﬂ%
Bunealuadaniwidugly

2.8.2 9afU89n191 XAML

auTafeANITEeNLUUsaUEnARaY aeudiléiinisdouldn XaMLuds e
Susuadeeauiandaiunsald WeF Tnglidodld XAMLALY Ssanunsadoniiazuszmaly
XAML vieidaulusunsududnsagldy

¥ o

aRves XAML fianeUsens sail
o Tfn XAML 1Toude du Faau uaverude
® LyAAIUNITEDNLUU BBNIINEIUNTITTBUTUTWATY
e flia3psiieniseonuuunsfin W Expression Blend XAML #ia1u15a
Wousanisyausauiufu Microsoft visual studio
® uysdiu XAML uazdiudnseagld drelvarunsausnuvuimuesiin
ponuuuLaztniaulieg1adnau
2.8.3 Jaldguain1y1 XAML
* w1 XAML figesauilidenanaiiiinlasn lidesdeanumine
o iilpssadeniwidudewiuld
2.8.4 AU DULAZATITZUI1NT1YY CH AUXAML
au1saidouldalusunsuniuwn C# AUXAML ldnadnsmiloudu aviuldinlan
191 XAML annsadeulddrondn dund uasiiussavsnmannnia
AIB81NNSIBULARNTY XAML
<StackPanel>
<TextBlock Margin="20">Welcome to the World of XAML</TextBlock>
<Button Margin="10" HorizontalAlignment="Right">0OK</Button>
</StackPanel>
fatn1sWsulAnn e CH
// Create the StackPanel

StackPanel stackPanel = new StackPanel();
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this.Content = stackPanel;

// Create the TextBlock

TextBlock textBlock = new TextBlock();
textBlock.Margin = new Thickness(10);
textBlock.Text = "Welcome to the World of XAML",
stackPanel.Children.Add(textBlock);

// Create the Button

Button button = new Button();
button.Margin= new Thickness(20);
button.Content = "OK";
stackPanel.Children.Add(button);

r
2.85 29AUENAUAIUNUFIUYDINTET XAML (Root element)
(1) <Page unsBudsenimeauldnddauud YRIFNIRUUA
(2) xmlns = http://schemas.microsoft.com/winfx/2006/xaml/

presentation @uiisanAlulAseas1svesunaUy Windows Presentation Foundation

(3) xmlns:x = "http://schemas.microsoft.com/winfx/2006/xaml" daui
FunAlulATIas N T XAML 89 XAML LunaLUe

(4) (4) x:Class="ExampleNamespace.ExampleCode" 1unisusznie
AanaunE T deuran$ndu Taelddeidmunlidmsunaradautug

(5) 3eavane > Wumstanisuszmagmddwsd lildnstineauldngsa

WUA LWzl BAluung oy U dnvaedalue

<phone:PhoneApplicationPage

x:Class="Train_Guide Thailand.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft. com/winfx/26@6/xaml"
xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone’
xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone™
xmlns:d="http://schemas.microsoft.com/expression/blend/20083"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2666"
mc:Ignorable="d"

FontFamily="{StaticResource PhonefontFamilyNormal}"
FontSize="{StaticResource PhoneFontSizeNormal}™
Foreground="{5taticResource PhoneForegroundBrush}"
SupportedOrientations="Portrait” Orientation="Portrait”
shell:SystemTray.IsVisible="True"

>

o ) ! ¢ | i
JUN 2.7 fegeaeRlsEnaudIuiugIuYeInIw) XAML
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2.8.6 M3UsznAA189ULANA (Object)
AuautRvesingiideulasiluyes XAML
A9 <objectName> </objectName>
ilo objectName Ae Fovlavasing wivindeanisauaudRiidudeuniniy wy
foan1sldnmaslussuidng Button Gaeauidngd Image Aflanaudfianizvesiaies 3
ansaldpnanimariliduesdusznounmnautides Tuanautfvdniisdesnisld
P OERR
<Button>
<Button.Content>
<Image Source="Images/OK.png" Width="50" Height="50" />
</Button.Content>

</Button>

2.8.7 nafmuagaauUAlieauiing
nsimuanman Uil kosuidndaiunsanseiilinateds wu dvunde Tngld
fda Name fmunrunine wiemiugs Taelddd Width wagHeight mudsty Dudy
P LERN
<Rectangle Name="rectanglel" Width="100" Height="100" Fill="Blue" />

2.9 a@]ElI‘Li (Arduino)

WJuvesalulasaeulnsianinsznaiedens Adnsiauiuuulomuresa Aefinig
Wawmedoyavissussauruazeoniuag suesngnosnuuuanlilinuliie aunseld
Juiaseadielunismuaugunsaididnnseiindsineg weldsumuiidomas uenanids
aunsasierstidnnselindannieuen Inansideusaidrfinnduwnuasioinnvasuain
vioiomuazaInamnsadendefuuaiaiasy (Shield) Uszinnseg 1wy GPS Shield,
GPRS Shield uaz Wireless Shield 1fusiu Tngaunsaifoulsunsudsnuiiulusunsuoge
T la#i8 (Arduino IDE) ldlae

nseanuuuLariuiegvetaqell glu (Arduino UNO)
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3 nofn (CSP : dwidu USB interface

snoin /O

11-{SPI) M08
1045P1) S5

| 124500 miso

| 3nterupt §
| 2dnterrupt ©

2204 Reset

imofaUse | -P

i W | 5wofn ICSP : Atmega328

10MCU : Atmegalbl2

9404 Power jack 7-12V

EMCU ; Atmega328

el

Twein VO

<
a
8mofn Power gy
v
=4
<

sUfl 2.8 drusznouvas Arduino UNO

1) USB Port 1ddm¥urefu Computer ittadulnanlusunsuidn
lulasmeulnsaaeiuazdnglnlviuuesn

2) Reset Button (Uutudidn Minadledeanislilulasmeulnsamefisy
N3yl

3) ICSP Port 984 Atmegal6U2 1unasaiildlusunsu Comport uu
AtmegaléU2

4) Digital Input/Output Port L?Juﬂzj'aqﬁggcgmﬁ%maaﬁguwim DO fiv D13
uaﬂmnﬁmaﬁu%ﬁmﬁwﬁﬁuq Wudnde 1wy Ay 0, 1 1Wuwn Tx, Rx Serial 1udu

5) ICSP Port Atmega328 \Jumesailélusunsu Bootloader

6) MCU Atmega328 Lﬁuluiﬂiﬂauimmaa%ﬁiﬁuuua%ma@am

7) Analog Input/Output Port Hasiudtyanaieunden sausv A0-AS

8) Power Port lWiatsvesuasn Wedaan1sdreWldsulsasniouen
UsznauselWides +3.3 V, +5V, GND, V..

9) Power Jack SulWaineuduines Imaﬁuﬂﬁuag:iwd’m 42 ¥

10) MCU Atmega 16U2 \Jululasnaulnsataasi vimdiiidu UsB to

Serial AzfAnsaAUADUNUADINIU Atmegal6U2
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S s
2 (-Fhc) TYLIDIA
¥

b b

§ e
e wo

00080066 unnn%g(‘
Y " HOARD MODEL o0
(- X+) NOw 000 @
- B GPEN-SOURCE  ELECTRONICS (@08 :
v . PROTOTYP I PLATFO | &
£ AR{}UINO .:Es-ls&rm‘:‘:u.\r“ s @© %
C } WA ARDUING, CC "&' o

sUTl 2.10 Fumduea Arduino UNO

2.10 gunsaidtedidu /ANe15ied (GSM/GPRS Shield)

=

Dulugaluaanldlunisfiededearsiweiadiensdwiflefolusyuuiieady
(Global System for Mobile Communications: GSM) wagvinn1sfudstayasumnuinisd

Wo13lea (General Packet Radio Service: GPRS) lnggunsalilanuisauiunsinasaAiuns

Hunspeuinmeslanigyanide AT Command #8n31n155u-dadoya (Baud rate)
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11M5§1UA 9600 Tadeduri Svinldlunisinreiu-dedeyaiuegalu Rx uas Tx lasly

vasalanmualiiduen 7 was 8

JU 2.12 fumdsves GPS/GPRS Shield

2.10.1 AT Command

AT Command fia yafdunsgufiamsalifndedeasiuaunsaldeaisnieg

i '
L4 L U =4 [

wiu Tudn w3ogunsal DTE (Data Terminal Equipment) (fioldnausiAmIodaugunsal

]

< i =

wianiu vinausuiifesniswazdmiunisanaedulnsdwiien ozl dunsid s enin

GSM AT COMMAND Tneddeiladai
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A1519% 2.8 Ade AT Command

GREE A21UNUNE
AT+CSQ FIYUANNTNYBITE QYU
AT+CGATT? ATITAOUAN UL VBINILTBNsE GPRS
AT+SAPBR=<cmd_type>,<cid> G‘ﬁ'j\aﬁhﬂﬁt,“i'}amiaﬁzymﬂm dmiulusunsu
[,<ComParamTag>,<ComParamValue>] Uisqnmimﬂﬁﬁugwumﬂﬁumaﬁﬁm
Tuslanoa
AT+HTTPINIT fuunARIduLaIu3ng HTTP

ey

e

AT+HTTPPARA=<HTTPParamTag>, IAINLLUS HTTP

<HTTPParamValue>

=3

AT+HTTPACTION=<Method> ﬁaﬁwﬁﬁmﬁaaﬂuaﬁm‘ga

AT+HTTPREAD g1udoyamauaunsIn HTTP Server

2.10.2 szuulleadu (Global System for Mobile Communications: GSM)

o =

Dunasgrumeanalulaginsdwidederlasuanudeuuinigalulan Jagduiifléunnnd

80% vesdlediolan Feaduluuinsgrudaniglinisguaves 3GPP (31 Generation

s | o o/ =

Partnership Project) Sieaiduldinaluladidnoadmivdosdynyrnmunuuazdygrandss

[
=l 1 vV =

LUU TDMA dauananeainmaluladinsdniienonaumtiiil

2.10.3 U3n153Wa15Led (General Packet Radio Service)

| 8 o s

\duuimsdsdayadmiuinsdwidefowvuiead Tnednensioaingnisoniniy

U

wialuladlnséwillefiogn 2.5G Faogiendng 2G way 3G nawmadaudiifonsodld
YA IULUU TOMA daznisiiiauseiasotielnsdniiaiaunlaglyd PDN (Public Data
Network) neluaietiedieady Faazidunisiudayalaeiinsulasstayamiondt

PCU (Pocket Control Unit), SGSN (Service GPRS Support Node) waz GGSN (Gateway

fas ot

GPRS Support Node) tiednn1smsiudilayaszninsguninlfudyaiasniouiiuay

]
o

Y
iwFetnedun anudilunisdefeyamumguiauisasudstoyan

ANLSIgIEnagl
U U L] v
Usvana 172 Aladaredud udlupinudusimudafiltsudedoyassegi 30-80 Aladn

U

ARIUNTIVINTIU
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YN 3

N150NLLUULALIASIES 1990955 UU

3.1 99AUIZNBUVDITZUU

wuunﬁ%’mmsn'ﬁuﬁumﬂmU'ﬁﬂlﬂﬁadﬁmzﬂauwﬁﬂimammmmﬁdgﬂﬁ 3.1

DatabaseServer

l (SM Network

Camputer Smartphone

2]
JUN 3.1 aeAUsENUTBITEUY

3.2 AN NNIUTBITEU

Tusguuil dduildlun1sfnmuvuiusal lneligunsaliiiedtes Ae Arduino
UNO, GPS Shield wag GSM/GPRS Shield y1M41usiuiu LliNavinn1sAnsadaansnuaniey

wazdaayanlaludy database server Faflununinuansdrdiudunaunisinny fadl

4l



{ Start }I

y
Power on GSM/GPRS
Shield

Y

Initialize /O Ports and set baud

o

Yes
h 4

~_Is GPRMC sentence detected? _>

Parse latitude, longitude and
speed from GPRMC sentence

A 4

MCL sends AT Command to

Is GSM module replies signal report? ==

Yes
v

GSM/GPRS Shield

Setting SAPBREAPN

Sends latitude, longitude
and speed to server

A

31]17; 3.2 Flow Chart n1sviauludiudsniuauiusalu

3




3.2.1 msldarugunsal

AnaguIY
A: Arduino UNO
B: GSM/GPRS Shield
C: GPS Shield
D: USB cable type A/B
E: GPS antenna
F: GSM antenna

Tumsdsugunsalliineumuiiissednis vildlagnsidsuldsunsudsauniy

=1

Arduino IDE Tngl#ans USB cable type A/B \Housefiunsufiames weosulvanlusunsy

o
= = o

a9dquadn Arduino layazdesinisiinue pin ﬁ“l%’%’u-eiq%'aaﬁla Tuitinmualy Arduino
AnRany GSM/GPRS Shield ®W1u pin 5 (Rx) way 6 (Tx) d2u GPS Aadar1u pin 7 (Rx) way

8 (Tx) uawfsA1 baud rate vawnlugaidu 38400 bits per second
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Traws_Teacking | Ardusne 3.0.9

CAWELUONE T THEND PROJIECT ..,
+ § aelgiis

Finclude <Arduine.ks
#include <dutowarederial.he
Finclode <irimg Ry

#define BFTSIE 90

Sefvwacederial gprferial » Joftvscelerialis, )
Seftwstederiad geniecial - Jofueacedecini i, 837

erue Trasa{i08); o

<nsr s pER{a4}s 3 sty s
7 gisbal varigbies
st BOEfer{BUITIIT)! XABg Butfei Tex the eeatencs aosaxts
CrAE TpAIEepIES 4 ¥ xaf ¥
rar butfide o
PTAAIIR3, 1, CANTTILY , SaHRE
sz
X winsce, sesond, veer, mowth, Havs, speedl o
WIREIEE Inckvale, Jengitudes D g, 1, “AI, At erners

AT tEaEkanglet
winedd_t Jroandspeed: kx
bz smirened, 4

¥ ok
I M2 RINDY

WRIZE

) asanad Cocigerstan | MAWBA

J o/ 1 = a
JUN 3.4 wihwhadeulusunsuuasnanisiulusunsy

nsnmaesiudoyafifnaneiiienvesgunsaivin Talnevuaimisanuuiussnay
Wshei anthudeudewunness 5 Taad dmsudionssualwlifuvesamany wade
11591970 Arduino 9zdan1si GPS SuAtainaiiey Tasastiuiiesdr GPRMC Wity un
AU NTBAEMIEAIALAYA, AIdgaLasAIIEY 91Nt GSM Shield axdsAitldsiiu

U3N15 GPRS lUda Database Server

3.3 geadlaazunsy (Use Case Diagram)

Train System Management on Website

Schedule Search train by
management /\\ station

\
\
\

<includes

AY
A
\
\¥
Map management ) % View train schedule
\\ A
\
Y
N
4y

\
5\

Login
«inclt.i@
i /
Train status P /’ User
¥ View travel guide
management i

Travel guide
management

JU7 3.5 gaaalnazunsuvaaivled

Administrator

b

Find nearest station
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' )
e

INgUT 3.5 Wunmmsiaudeg Aderdeatudnisin (Actor) MAntunely
ssuuiann lavasUsznousefuaesdiu fo Tudruiiieadeatugldau (User) uasdaua
38UV (Administrator)

3.3.1 daugld

(1) Search train by station LfJumiﬁ'muL?’wlmﬁum‘sﬁum‘sanﬂIWmﬂ
annildumaazaene Tnegldannsonsiunarililunissesaliuagiuwmistlagtuaes
solld seylasddsunsu iy

(2) View train schedule uduiiuansmstsaaisaly

(3) View travel guide luduifasifunisuuzhaniuiivieaiioaseg iy
Indffuannilsaln

3.3.2 daugdguaszuu

(1) Schedule management Wudwiigguaszuuianisiferivteyaues
AN51998178350 LW

(2) Map management Li’luﬁ’suﬁﬁ”LLaiBUUﬁ'ﬂﬂWSLF';Uaﬁ'U%'auua“uaaLLmuﬁ
Anaqiigadesiussuy

(3) Train status management uduiigquaszuuinnistoyavesanius

YaINISAUEI WU salwkuluwan, salnideazun, sndnnsiause Wudu

]
=1

(4) Travel guide Management \Juduiidauassuuaunsaiiy uily

Jayavesanunivisaiedlndaniilsalule

Train System Management on Windows Phone 8

i Schedule

Search train by

management K station
Tarlasermy .

N
N\

AN
«includes

\ View train schedule

\\
\\

Map management - \\
e AY
‘\\ 3 View travel guide
by

N "
. Loein
dncludes ~

- /

Administrator User

~ / Set notification

//
// Find nearest station
/
Add favorite

JU# 3.6 gawralaozunsuveeunamiuuiions
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NN3UT 3.6 1Wunmn1svinulaesinvesssuuuy Windows Phone 8 Taefinis
o ] o =4 a o () o = =l
VIOIUUEBUAUSEUUU U UL UNALATY WARIIAUASSUUUY Windows Phone 8 a%il
Handunisudafieu de gldaursadonaulusaliiidesnislineans ssuvazvaniian
lngUssunuindnimnisalvazidnfsaningldfoinisazdusaln daugldazaunsons
nalvinnsiiauatavin neusaazuidaanils vinlnludeadeinaiuisesalnaiannd

Wunauuwazldwainuuiuiidesnisdndie

3.4 Fianlaezunsy (Sequence Diagram)

Admin Userinterface Systemn Database
I I ! !
I Enter username and password | | \
[ Il | \
| = > | l
: ! Send usermname and password I :
| i Verify username and password ]
: : | __ Imvalid username and password |

Prompt try again
| e e e e
| |
: : g __vaud usermame andl paseword |
Login success
I e e T I
| logout
\

JUN 3.7 dimulaesunsunisdondu

NNFUN 3.7 LLam%Lmu'LﬂaxLmimaanﬁﬁan5u1.‘aﬁ"1'§xuwaac§@l,t,assuu a5y

[ a

Nnmsgarudnsely uagviinisnsendesly (username) wazsiariu (password) lu

U

dwvesnisdendu mnldteglduiesiaiufinazdosnsenludauniinzgniesdeasiins

-2

(4 '

Wissuule Taedrulunisdendull zdeavininalidszuunisinnisantuzuesalnly

u

Auled
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I [ \
Search 5 | |
I Call search page aall ‘
e Showsshpae B !
i |
Enter criteria | | I
! Get search result I I
I 4 Select record |
| i E
| | sedslecdiecrd
(.. ... ... SRR |
! Select search result for details | |
i ’! Send request :
b I
i
u | Select record |
| | ]
| sendslecedrecod :
IF ________ Shon resulton toin map__
\
\

JUT 3.8 AimulaezunsunisAumaniil

NNFUT 3.8 uansdiailaezunsuvesmsfuianni Gusuangldidenldeunis
Aum glivinisnsenanndiunianazanrivanemai eduniseusalwaingiudeya e

sousalnlswansuudiudndedlduds gldvinnsidenseufifesnisidunie aantussuuazsin

o

nsAunITIgaidunveesaliseutiug winaniunisalliusaluiidels seuuIzuana

'
=

dumistagiuvessaliuuunuiivasgdau sansunailagUssunadisalnazunisanin

sosnslanndayavessalnilliuansludufndodlday

sp | Userinterface System Database

I I
View train schedule | | i
} | Call train schedule page N |
lf Show train schedule page ]‘I‘l ‘
________________ i o s s i o 1
Select line name | I |
| Send request E |
I Cail select train schedule I
[
| s Send select train schedule
e Show selected schedule

= = v
JU# 3.9 Amulpezunsunisidigaisasal

1n3U 3.9 wansdalaezunsuvesnisidnigaisnesald Busundlddengansis

solwlnvszuuazuansatssaliuudrudnedly antudldfadonarasaln wu ane
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mriupen, atewile (Hufu udrsvuvaimsuansnsesaliienunangudeyaludiy

LLEPAING
User Userinterface System Database

I I \
Set notification | | ‘
| Call notification page =) |
:( Show natification page |
_____________________________ |
Set time to alarm 2] | |
| Send time to alarm | I
| Save time to alarm |

| i
| - T—— Sendrcspond________ll
s e ORI ROUNMIEUMRE ] |
I \ |
i I \ |
I |

o g "
5U7 3.10 Fimulpazunsunisaafiouaant

N | o

NNFUN 3.10 wansdimlaszunsunisaaufouarmin Wegdliidingduvamdiae

u
dufadagldny szuuasiinisuanmiinisaufeunatalml andugldindensaian

Y

ko
s o

weulasidenseusaluisesnis uavhnshufieudrmiineusaliauiutuszidigannd

ssuvIgvhnsiiunainliaegudeys

View travel guide

Call travel guide page

Show travel guide page

ks o R

Select stationname or place name

Send request

oo ol

Call selected data

Send selected data U

d = v ¥ d. 1 l:ll
E‘UVI 3.11 mmu‘tmammiun’ril,m@'ua&gaan'lummmma'a

1
U = v

1n3UT 3.11 wamdinulaevunsunisidigieyaaaunveadien lnegldidn

U U

e

'
[ =

viveduAnfedlta sEuuIviinsLamuiinsidig deyaaauiivieaiion wiegldvin

a o ° = a o o o v o = -
ﬂﬁLﬁ@ﬂﬁﬂ’IUiﬂiN 55°U'U‘rﬂg'ﬂ']ﬂ'ﬁlﬁﬂﬂ‘Ual]“aaﬂ']u‘lfl‘lﬂa\jLV]El']V],Lﬂaaﬂ']U'iﬂlme?']La@ﬂ

nntudldaunsaidengleyaseazidunaniuivisadiostu la
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[ I I
Traln status management | | |
)1] Catl train status management page | |
L Show alt train status U |
Choose train 1D to edit N |
% | |
I | |
L Call edit page | I
]r Call train information o
! Send train information ‘IT|
irE Show edit page with selected train information
___________________________ |
Edit train status | ‘ I
Submit data | | |
& | Send command i |
| Update data |
[
| L Update respond
= Show success message |
| I
|
|

< =
JUT 3.12 fimulaezunsumsuiluaniusauiuse

NngUR 3.12 wans@inrulaerunsunisuiluaniugauiuge Jauaszuuasyinnis
Wenuuausafisiesntsuiluaniuy ntudhguihnmsudluaaiue inmsdendeyaaniuzi
Ao9n13 nadudnian szuuiaslsulpdeyaadlugudeyauasdruiadedldiuasuanina

wihsadnivhnmsuilodeuiesuds teyaaniusil asgnidenuandueundindusioly

U

Admin Userinterface Database

I I

Pass status management | |

| Call pass status management page |

| Show all pass status |

* |

Choose round ID and pass no. to edit | |

7] \

Call edit page |

i Call round information wl

¢ | ~ Send round Information
IFE Show edit page with selected round information

___________________________ |

£dit round status | |

Submit data | I

7l Send command |

I Update data |

| i

| oo Upsaereond 1;}

lee, . [Showscomscomoen. = |

| I

| [

\ !

A = 1 =l
E‘U‘VI 3.13 Fimulaezunsunisuilvaniuyesnisanuanni
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YT 3.13 uansBinrulaozunsunisuilugarugneinisiiuaniiuesvuiuse

UasEUUITINTsiionseusILasiavnseuaniiifisesnsunluaaius antdudigni

e

nsuilvaaus vnsdendeyaaniugiideints naluduian szuufszusuusadoyaadly

wisyauazduAnseglfnurzianmanisadnivinisudluieuiesua Teyaaaiuy

wgnisenuandlutaundiadusaly

<]

b, &
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{ aulepuonels 3 pIomMssed

“sey A SRy ~ sey /o sey L7 e
e gey s sey .
. 5
— <
T sy = as sey -’ .J
et £
+— (an “

a soneis

Diagram)

lam

Tuway (Ni

2/
u

M[VIFIUVDUA

o

3.5 uuu

<
L
: JAgaesy e
. ey T sey

o
segEy Ty SRY
Con y—1] | I
L . (STH prur-g)
e et Il WC,.__wlm.me

7 3.14 Niam Diagram
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3.6 WaUUNsuUaya (Data Dictionary)

= 2 w
M99 3.1 LnuYaua

U

AALATYUY (admin)

7o nNeYUANEN yiladoua ALY 779819
Admin_ID PK int(11) ALY 1, 2,3, .
AdminName varchar(20) Forld Admin
Password varchar(20) WY Nimda7
A3l 3.2 1udeyaifiled (gps)

2 neyuanan | vilndaya AUNUY 9814
GPS_ID PK int(11) wigLaUATeITiea 901, 902
Date_time | PK datetime | Jufluazioan a taatu | 2013-01-09 10:53:07
Latitude double WhnazAga 13.727561
Longitude double NnaeIdgn 100.772665
Speed double Assaln (Km/h) | 1,2, 3, ... km/h
319 3.3 udayanisdanainisiiiuse (manage_time)

7o neyuavan | ailndaya ALY LUK
Round ID | PK int(11) FOUNITLAUSTO 1, B3,
Station_ID | PK int(4) nULaANT 1001, 3001
Pass Nr int(4) wuduresan i | 1,23, ., 0
Time Time nafisalndsanid stop station
Rd_Status varchar(50) | @auznisuiuaniil WU, AA9LN
A1 3.4 1iudeyasousalw (ound)

7o nuuanan | wvllndeya ALY A29819
Round | PK int(11) FOUNTHAUTE 2.5 ..
Train_ID int(11) VUILATVUIUTE 321, 502, ...

Status varchar(50) | @n1ugvuIusn \WASEUNTON, BNLAN

az




A1599 3.5 udeyaaniilsalyl (station)

7o NEULINEN yilndoya ALY A0814
Station_ID PK int(11) WHNBLavEnl 3015, 3017
StationName varchar(100) Foanilsalw WILADULNAT
Latitude Double WinazHyn 13.728422
Longitude Double WinaoiAgn 100.78344
ATei 3.6 Lﬁuﬁasﬂa‘umuinlw (train)

o nuuwanan | viadeya AN R29819
Train ID | PK int(11) NUBLAYVUIUTH 371, 372, ..
GPS_ID int(12) wielavATesIfiaa 901, 902
Line varchar(30) | @1wn1sause agnzIuDen
Class varchar(80) | tlawans Hu 1 Usuone
Type varchar(50) YUNTD INTITUAT, TOAIU

o [ i P
A15°90 3.7 Lﬁwaa_gaamuﬁwmmm (travel)

To neyuwavian | vliadaya AUV e LERE
Station_ID | PK int(4) vielawand | 1001, 3015
Travel name | PK varchar(255) | #oanuil Talnsiing, wmedlta 21
Latitude double RERETNE 13.737947
Longituge double WNAABIIYA 100.5137
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UnNa 4

HNAaN1SALUUIIY

4.1 Han1InNaasy

4.1.1 \iudayalugrudoya
@

gunsal GPS agdsayanuuiiualni (real time) Jayaszgniiulugiudoya lu

M1519%0 GPS WARIAIANTIaN 4.1

= o 1 [y a o d o d a
A9 4.1 mﬂ&nwayawnmuasmmmwmu’tugnwauﬂa

Train ID Date Time Latitude Longitude Speed (Km/h)
903 05/03/2014 13:41 13,7557 1 100.66382 70.45
903 05/03/2014 13:42 1373577 100.66382 70.45
903 05/03/2014 13:42 13.73577 100.66382 70.45
903 05/03/2014 13:42 1373646 100.65771 55,9841
903 05/03/2014 13:43 13.73696 100.65279 42.0737
903 05/03/2014 13:43 13.73714 100.65099 25.276
903 05/03/2014 13:43 1373714 100.65099 25.276
903 05/03/2014 13:44 1373714 100.65099 25216
903 05/03/2014 13:44 13.73714 100.65099 25 206
903 05/03/2014 13:44 13.7373 100.6496 2.928
903 05/03/2014 13:45 15,7373 100.6496 2.928
903 05/03/2014 13:45 13.73733 100.64936 4.9503
903 05/03/2014 13:45 13.7373% 100.64936 4,9503
903 05/03/2014 13:46 13.73749 100.64774 27.3392
903 05/03/2014 13:46 13.73749 100.64774 2F.3392
903 05/03/2014 13:46 13.73784 100.6442 42.2589
903 05/03/2014 13:47 1373813 100.64219 35.8343
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4.1.2 idnnauuanslulusunsy Google Earth

@

uifanlaannsnaaessudeyauaneiunialusunsy Goosle Earth

= ) av o 3
JUR 4.1 @unanndidaiiuls

4.2 d@UnaneNa

4.2.1 daunaneavasglduuiiatiassuuljuanisiuladin 8

= o a A @ a
JUR 4.2 wyresssuuiansmaidunsdaesalvuudefiouladlvu 8

a5



drunanamaveslivesszuuinanismsiiunidassalnvuiefessuvujufnag
Aulmdlvu 8 Uszneusie 8 Wy fie
(1) wyrumvuIusalu (Search)
Jldamsafumiiirsolwiidontslilasidenaniiifiunia-varened
fioan1s Wenatufum szuvasuaninanisium dldamnsadenfamuuuiusalnlduy

WARILULALT SEUVANNITOMUINSEEEN1SEWINTUILAUan1Hsa W wazAuiaansela

XE g )

g

JUN 4.4 wanisumvuausaln
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-
& o

AN At (inalea)
annuduv s

A - GAInl -
aoulgimows D werasuind

ARt kN

LWR 12.03nu, Ao L 10w
wrpesUsn 275

ANUTANUWIN T s

ST

P=] aa
JUN 4.5 ununAnamUIlIalw

(2) wyAumanilsalnilndsunislagturesly (Near)

ssuvannsnauannisaliilndigansdunislagiuvedly auise

Awuszegnsewiandsaliduiudumisdatuvesdlels wasaunsouanaiien

solwikuaniiuld eedldausaidonfamusalwlauuunui

Treno

Near Station

arrilifindflan : wasaasnd
vandslsaasiusann : 0,34 .

guansaviE il

st 275 nasanifin lns)-adnninme
L e 206:54:00 i

AT A0

U7 4.6 vihesemsduanilsalwilndmumisdagiuvely

at



d d‘ =i ' ¥ o 1 a 174
JU 4.7 ununanilsalwinlndiundsdagiuuasdly

kagu Tprotunat R

< i - = 9 vo 1 9 v
JUT 4.8 wnuiAnmusnlnicuant dsolwilndimumiadagiuveld

U

(3) wys1ensluse (Favorite)

dldannsadinsenisannfiluseld lnedenananiiifunis-vatenied
#eens naduanasudanaduduiin wieaunsaiinant Tsaldanwihdum (Search) way

ndnamsalvl (Tracking Train)

a8



h:ﬂ. ”’ .:. 5
 Favorite

Wamstl - wanln i
waniy - nze

Apmr(hAIng - mens

N - werDNnh

o v
JUN 4.9 emslusnvely

 Favorite

vudnanillssoosu

anmildur i Wl'}_l’!l].!ﬂ X
amildanonss WSR0HINY X
AN

JUT 4.10 nsuiinsensiusnveegly

49



(@) wymsnia1sald (Schedule)

s 379, 376, o 308 bt e whc

RyRTIUATY
w285 wnarestioad - sl
mmmwm W ik 385 dhwamatu

Uﬁ 4.11 MsNnasain

(5) wyvaemsnln (Buy ticket)
N599m250 W ABeviN1IeasamtNIwIUles

www.railway.co.th/NewSite a83n1550 IWkLraUsz WAl

mssnidetsnnny s ooy e o £
g e

oares i bk
e R0 A e sadiden Y 21 a1H 6
e
i erarnden

d o s H:’ U 2/
U7 4.12 Buledinmssallnedususesiasalwdramh
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(6) wyuAouamnth (Notification)
dldanunsassminisudasiould nauundasiouninuns i (Reminder)

ﬂ’.’! L L 1 1/ A /8
wazhuuAwan (Alarm) lagaunsaudsneuarmihaunaiiglidenis Ae 5 wi,10

= =l = 1 =f al‘ = ¥ 1 173
UM UID15 UIN ﬂaunawm‘imm’uawmu'm'LWMaﬂ'mrﬂuma LLﬁ%Lﬁﬁ?ﬂﬂUﬂU?ﬁiﬂlﬂL‘tﬂq

aantiuanamals

don
begin 2/19/2014 6:48:00 PM
expiration 2/19/2014 6:48:00 PM

: 1ion }
‘begin 2/19/2014 6:52:00 PM

expiration 2/19/2014 10:20:00 PM

= [y
JUT 4.13 swnisudaiiouvegly

o -
JUN 4.14 nsiiusenisilsnveld
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(1) wyaniviewiiedlndanidsalu (Travel)
= a0 w = =i e w =
WUVIBUHUNYRIANUNEAY wazanunviewielnaaartsal a0

Vuledvasszuuinnisnisdunelaasal “Train Guide Thailand”

” TRAINGuio:

THRILAND

JUN 4.15 wnuianuivieanielndaniilsalu

8) wiyunuiduasalwlulszmelng (Map)

faa

Map of the state railway of Thailand

Poae  Prziuesu i’
S Uniduyd "‘“.é'-f‘, 1
. i

TR O T W S s i

4 / hn¥
.. Northern Line Iy TNzt
SR 4 Uy LN HUREADE -
k ! i
s ' BNy

Northeastern Lin o bk i
. Northeastern Line ANGKOE S 1\'?‘1?“6’?!!& g
! - 0 Jusction &1
R e 1 6
: ; . i x_'ﬂngwﬂnl
i 3 EMANG A :
Southern Line 5 ¥ AL o ot tgg
i muiva z':}(,':a - e
MR T T‘-.% ‘%3
Ian'iu uwm\p\_ uﬂi‘a ‘cx,,,

™ Eastern Line
3
Prai® " BanLaem - Mae-Klong Line
==y

= o v
3UN 4.16 unuiidunnasalwludseinelne
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4.2.2 dauuansnavasfflduuivled

L oo hmittacth e

Tﬂﬂlﬂamnﬁ

THAILAND

7.

TRAVEL GUIDE

d L %4 ¥} 3
UM 4.17 wifwdnuuiulee

3 £ =3 4 £ =

drunanwwaveliuuivled Ysenaudme 6 wyfe
(1) wyAuvvIusal (Search)
gldannsaauniieasaluiisiesnisldlaadonainanifisunie-varenig

warausardenfinaiuauIuse WlauULRYR

€ oo bmitacah ten s T Sz Tl e ¢ B soop A D 4 A @
" TRAIN
GUIDE
THAILAND
Home Map Abaut
amiliradasnis
MWIERDUANAT v win v Snarth

E AR i)
H 4

7 WIZAQUN

iwin
8 nITIBUAE 07:15.00 rdan wonn Ardonn 389 whusn
9 wIzRaMIngY 09:12:00 Mdan w1 in A& 279 Wt
16 Wiz 12.08:00 ian w1 In LRC I 277 whwin
1 wizamnng 14.05.00 dan wayin rdaun 391 uin
12 ;i;nnulna"w 172300 radan wqp'm Mg 383 ) M i

c‘ v v
gﬂ‘w 4.18 NUINITAUM

90



B nnan ks Bhmnees T &R e A B- 4+ WA

” TRAINGuine

THRILAKD

Home Map About
0 drkuas 277 atviaamemidumasanm 047 mn Sebwnrants 21,0055 muiwn Smbans 1of teniidons
T ) " -
: ¢ e gy L1y, 0 &
g A o | Tms Tt e wakutn
*oi L
. 8 x 5o &
¥
Swrd
i 32
Vo AL
TR
A =

v

& dunn \\ o )
~- e s W B

R . G

(2) wyrumanilsolwnlnasdumistagiuvesdly (Near)
syuuannsaAumanisalwilndfanandwniatdayduvewly uuans
VULNUT a1m15amuInsresneTenivantlsalwiududunistdagtuueadlale was

AusauansigIsa it uanduule

¢ B Gege AR+ A B

£ @ wansen, kmitlacth sne ) Trant datiod

" TRAINGuine

THRILARD

2 ) 75 L)
)
4 3 sy
5 s Vi
6 21 Fune
7 3 wéusn
] 389 s
g ¢ s Wdun
g'“vmg\m- = sic b
N B t 10 i win
j 7 wans e
§ el gy [ 3% wuta
ki g
TRAY e [H 33 Lt
by SRt
e
S o,

2
@

U 4.20 sanmsAumandsalvalndsiuniadarduvesdld waysalwiinaniidu

(3) wysseiasaln (Buy ticket)
n1s90amsaln dewiniseesarmtieuduled www.railway.co.th/

NewSite 2a4n155alunsuszinelng
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(7 B o rebaagcath et

d o o :} 1 2
3UM 4.21 Aulesnissalilingdmiusssmsalwarmi

(4) wym13193alH (Schedule)

rieTen

Byands chedie b

” TRAINGuioe '

THAILAND

savlhlnsmie

1 i
2 ant sofwafier  manw 0420 fedw 2%
lbm'wlwn 3 % wymalless  waow BA - Wwwnenmcn u.?s_ %
35 g 3t kS duaivs 16
muwmita WA Lt 3 Rt o O
15 F are r 1
wwn: Tvenfuanilo mrnduan Lerid. | s i %
o % 3 WA e d o
awld aradun L e o 50 i o
B a0 SRINAT MM, 0 Apalan 50
muasiuoan ATVRANIG & i bl
i e n sow% [t 1005 Alzans 1040
Ml MYIHAIA T PN L SRy
oy WA T A D2 shuwed 535
nmﬂuu‘luq&-nuﬂu AN i
oW i IR ST L 000
AL HREARInaBL - L
; ot L EERRY  mynw 1265 wewtiiu W
w1 L rmrnadn-mam AN ; 2 st o et TEOE  yada o

gﬂﬁ 4.22 3157198150

(5) wyanuivieafiealndaniilsalu (Travel)

]
= o w

o
UULNUN
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L et v kmAtacth e ropg T Sakie Tinden g/ v avel e L [ERI . B P + L T A |

” TRAINGuoe

THRILAND

%{\ b el
s )ik e SR
B it s
R S o Mmumuum

i % ”‘“*——-,__qm "'mmw

MR mv’i"‘%mwmm;m%
1 -mmimmm % i

E

Tk §
i iy i !
= LY e E 3 £ s :
=G ¢ |

piy S, JURPE S SR Y110

3 3 -l sl
i oo § { sown
g  Som Pince E ;
i

o P o P v a
JUM 4.23 wnuilanuiivieaiienlndaniiisol

(6) LuHLquﬁLﬁumﬁﬂlﬂuﬂismf*ﬂma (Map)

= a v
JUN 4.24 unuidunnssalwluuszmelng

4.2.3 drunansnavasguaszuuuuivles

gauassuuuudvledauisadanisteyalugudeyals wazamnsadanisdnian

€

! =l 2 =3 3 £3 =3 a
ayaan urrvUInlLaranuensiuanivessuusailiuuiuled laedesdondy
whgszuuiednnistayauwiules

duinsedguasyuuuwiulen § 3wy fe
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(1) wymsigszuu (Log in)

U
=3 a

Aguaszuusasiendudngszuuiiiedanstoyavuivled

& & e kmilactnirenea ¢ B atppmstacs AR+ 4B

” TRAINGure

THRILAND

[ssasesrns

d 2 o s = | 2/ 1 L7
UM 4.25 wihdmiuaenduiveringssuuveaua

(2) wydUimpaausIuINTe

Aawasruvansauilvaniuzvuiusald lunihaoiuzaviuse lneiden
Swamilsl ¢ antuz Ao Wisuwien WHuso Augn uavenidn anus “Wwisuwien” el
YUIIAUATIUNTDU VTBMEWREBaNINaTAUNI 01Uz “wusa” wuneds vuusala
senvnandfunudiuasidufusney aotug “Augen” wuisfls vurusadagauung

Uanevaudd anuy “onidn” vaneiic vuInsagnenidnnisiiuse

»Tﬂﬂlﬂgumg ——

THAILAKD

P ] o as
sUN 4.26 Luyamiuaﬂmmamuz’umum

U

(3) wysmmaniugnssuanni
dauasruuanunsandluaniugseusalwled lunthanugniseuaand Tog

dondwiamle 2 @o1uy Ao Wi wagidan d@oug “diu” vneds vvausalnyuiuiugle
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puAnINIaWAI AT druanius “Mdwn” wuneds vvausalwuviutugSanldteannd

solntiu

A o at st !
JUN 4.27 wydwiusuimnaniugnisiiuanifivesvuiuse
4.1.4 daundnwagrutaya

23U 4.28 szuugiudeya iudeya 7 #1379 fie admin, gps, mange_time,

round, station, train Lastravel

] admin i Browse M Stucture % Search 34 insort IEmmy oawp 1 InncDB  uli8_general ¢ 16.0 KiB

=) mlnuu :_time Brme wﬁsuuaum O(Snamn }u' Inslﬂ"g Emp!y oﬁlap
03 round rase 0 W i #
7] station it} an ,ﬁS«uctu:s Q Saarch l-- Insoct aﬁmp:y aom;; 68 MylSAM 11f8_general_ci 5.9 Ri3
0w Arowsa g Simctuce. & Search 3 insert 5 Fmpry: € Drop 29 MyISAM uile general 4
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aod

ShnAdlUsuNINLOWLYSH Appserv

1. sulUananlild appserv-win32-x.x.x.exe Wiav1n15AAR

4 AppServ 2.5.7 Setup

PR

Welcome to the AppSery 2.5.7
Setup Wizard

This wizard will guide you through the installation of AppSery
2.5.7.

1t is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue,

gﬂﬁ n.1 yuvelusunsu AppServ

£

2. \vihgtumeuieulunsldaulusunsy Tnglusunsu AppServ lauaningluguuuy

U

GNU License winginss 8 udaulusieg adaduuds wineousuiaulalng Next it
dnsansslutusiely uavindiligeuiudeuly Tvine Cancel tasanainnisinasalusunsy

AppServ ﬁdgﬂﬁ?@iﬁ%ﬁl 2

License Agreement
Please review the license terms before installing AppServ 2.5.7.

GNU LESSER GENERAL PUBLIC LICENSE
Yersion 2.1, February 1999

| Copyright (C) 1991, 1999 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

|[This is the first released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the ber 2.1

Cillaare tseall Syatzp 42,48

o o - .
3‘1]14 n.2 swazidgadaulanis GNU License
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3. 1Whgtumeunaifenuatenieiinesnisiinas IneAnsuiulaleniinaasdu

2
@/

C:AppServ winaasn1silasutlaignanfias 1ine Browse uddenuaignaiidesns

v v
st

ANgUN 3 WiadenUatemuaiadu Tinadu Next wiadngtunaunsinnsiunely

U

pSery 2.5.7

Choose Install Location
Choose the folder in which to install AppServ 2.5.7.

ql = = 5
5UM .3 ldenUanennanisanalusunsy AppServ

4. \Aen Package Components 7ifain15Anda Iﬂ&;ﬁhﬁuﬁuﬁguwlﬁﬁanamﬂ
Package usvnningléau fisamsidenasiawizuns Package Aanunsaidanmudofisoinis
gon lesaziBenusay Package fifell

- Apache HTTP Server A I‘tJiLLﬂ'inﬁﬁWﬁﬁL‘fJu Web Server

- MySQL Database #o Wawnsudivhmihidu Database Server

- PHP Hypertext Preprocessor fia TWsunsuiivianiUszuaananisviieuyas
w1 PHP

- phpMyAdmin As Wsunsuildlunisuimsdamagudoya MysQL suiuled

Y o P =l v 2/ v A s Iuy.l a S ]
ilavinnsidien Package Geuiasuds 1nm Next iiveidngiunaunisinssialy
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AppSery 2.5.7 Setup

Select Components

Select the components you want to install, clear the components
you do not want to install,

b fullaors sl Systa 42,19

= & P a
3U% n.4 1aon Package Components 1n84n15AA63

5. imuaAireufinuas Apache Web Server figifpiusiun 3 d1u e

- Server Name #lo 9osdm3utioutonato Web Server wowing vy
www.appservnetwork.com

- Admin Email g fesdmiuleuteyadiuddguassuy wwu
root@appservnetwork.com

- HTTP Port Aetiasdmiussy Port #iagi3unldan Apache Web Server Tagvialy
W& Protocol HTTP fuaziidmania 80 niniviudesnisudnideanisld Port 80 7
awsandlyld wndnsudsuudas Port naidldau Web Server udmnasaianld
swdulsiinduiidiesssymnoiay Port de 1wy windenld Port 99 lunisidiulasvn

AaRslY http://www.appservnetwork.com:99 Faaganunsaidnlgaula
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AppSery 2.5.7 Setup

Apache HTTP Server Information
Please enter your server's information.

| root@appservnetwork,com

flalbafe frses

A i 1 oy 1
UM n.5 MminmuaAIPeURNAT Apache Web Server

2/
s s

6. fmuarAauinves MySQL Database fagssfuvianun 3 dau AUl 6 Ao

- Root Password Aetesdmiulou sWar1un1sidldeIugiutayanes Root n3s
dauaszuu nafeiidldougudeyaludnvasiiiudauaszuu Iiawy User fio root

- Character Sets 1dlunsimuadnssuuamiililunisiafugiudesa, Fosddy
gudeya, Import g1udeys, Exportgiudeys, Aadegiuteya

- Old Password mnvimufithymuieatunisléan PHP fu MySQL API wesduti
Thdonludiues Old Password tievanidsetlamil

- Enable InnoDB winviusesnslfugiuteyalusuuuy InnoDB lhdanlududl

MySQAL Server Configuration
Configure the MySQL Server instance.

MySaL

gﬂﬁ n.6 MInvuaAIABUANYaY MySQL Database
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7. @uandunaun1sAnaelusunsu AppServ dmsutuneaugavinedasiilimdanin
#09n13841#TIN195U Apache waz MySQL viufinield 9ndunadu Finish tiola3adunis

Ansalusunsy AppServ

Completing the AppSery 2.5.7 Setup
Wizard

AppSery 2.5.7 has been installed on your computer,

Click Finish to close this wizard.

Start Apache

Start MySQL

S EHe

< v ¥ & 5. 2
31]1/1 n.7 wuwa‘uumauauqﬂmimmmﬂﬂ3Lm‘au AppServ
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v
= s

fnnalusinsy Microsoft Visual Studio 2012 wag .NET Framework 4.5

Visual Studio 2012 and .NET Framework 4.5 &1%#5U VS 2012 9¢v1414
$10AU.NET Framework 4.5 wavluiaeddu 2012 Slafin1swdsu Logo wes Visual Studio
Tnal duiiweslmifiraulafofmulsunsusaniu NET for Metro style Apps fiunay
U Windows 8 davinls Visual Studio 2012 f#mrnuwvantua uidiuu wavinldninby
druflinesau q Autaulaguly ASPNET MVC 3, MVC 4uazsesdu HTMLS uav
unobtrusive JavaScript in client-side

1. Visual Studio 2012 2zutseanidunatsiiaddu lufitineddu Visual Studio
Professional @u1sanialnaalaainiivled http://www.visualstudio.com/downloads

/download-visual-studio-vs L@anwuu Web install

Visual Studio Professional 2012 RC

Visual Studio Professional 2012 RC is a unified development experience that
enables developers to create multi-tier 2pplications across the web, cloud, and
devices,

Download language

Installation options

Visual Studio Professional 2012 RC - English

()?m Web instalier

Visual Stutio Professional 2012 RC - English
\b Product fayout file

g‘l.]"?l v.1 Ansdlusunsu Visual Studio 2012 sruiules

2. Tvnuilandni vs_professional.exe LiloRns

vs_professi
onal.exe

B —

gﬂﬁ 2.2 Package Install siruviuless
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3. AAnLdan | agree to the License terms and conditions L,Laxﬂﬂﬂil Next

pq Visual Studio

¥| lagree to the License terms and conditions.

T .
UM 0.3 ReulumsAnsslusunsy

4. \&an Optional features to Install Tiidenvisviun waazaeiiilefiinidelu HOD lutes

n31 8-9 G Mntul¥nady Install \lafnse Visual Studio 2012 9iin13 Uperade uas

[
= s

fnga NET Framework 4.5 Tsggsaaulusunsufinaaiasadu anntuianisviaies

g Visual Studio:

Optional features to install:

E‘Llﬁ 9.4 Package Install TusunsurtuIulee
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g Visual Studio

A o o = B’:
E‘LI‘VI 2.5 TUIunIuAIGIRnea

pq Visual Studio

Setup Successfull

o 5 B e &
JUN n.4 Waunsufnaaasedu
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n15RaRsTUsuAT Windows Phone 8 SDK
53UUUﬁﬁJﬁﬂﬂiﬁ;iad%U - Windows 8, Windows 8 Pro
sULUUTTUUURTRNSTSessu ;
- Windows 8 64-bit (x64) client versions
- 6.5 GB of free hard disk space
- 4 GB RAM
- 64-bit (x64) CPU

1. neufnda Windows Phone 8 SDK #asindslusunsy Visual Studio 2012 Ao
amnsanvanlsunsy Windows Phone 8 SDK 1# http://dev.windowsphone.com/

en-us/downloadsdk Ldanwuu Web install

Windows Phone SDK

The Windows Phone Software Development Kit {SDK) Includes all of the tools that you naed to develop apps and
games for Windows Phone.

Click the Download button and the select the option to Run. Foliow the instructions that appear.

SDK 8.0

The Windows Phone SDK 8.0 enables you to develop apps for Windows Phone 8 and Windows Phone 7.5 devices,

Get details and additional languages

{ 1.6 OB, Enghshy
el (upto 1. GB Enghsh)
.

T,

31Jﬁ A.1 Anra Windows Phone 8 SDK einutiulsse

2. duiandn® vs_professional.exe Lafinsa

WPexpress_full.ex
e

31]‘17; A.2 Package Install #W1uviulas
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3 This Product can only be installed on Windows 8 or later 64~

bit Machine.

l=i 1 ¢ o a
U7 A.3 Package Install Tsunsurmuivlesidaiia Error

3. AANLABN | agree to the License terms and conditions waznayUu Next Wil
vasnamulanisausoswailusunsuas1y Restart 1589 1 ASY LAYUAIRIN Restart 9

Tdnadnyssuna 30-60 wiidlunisiasadulunounisinds Windows Phone 8 SDK

BR Windows Phone

SDK 8.0

v Fagree to the License terms and conditions.

JU A.4 Weulunsiasalusunsy
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= Windows Phone

SDK 8.0

1
e s

A o =
U7 a.5 Taunsufdsine

ER Windows Phone
SDK 8.0

Restart required in order to complete setup.

@ Current user has been added 1o the Hyper-V administrators
group,

3U# .6 TUsunsulyi Restartin3ed
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g Visual Studio

Professional 2012 RC

This product is ficensed to:

< a o v
sUM A.7 Wiunsudnauieuiey
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nsRansuazismsldeu Filezilla

8msham Filezilla sy Windows

1. arilwanlusunsy Filezilla ﬂﬂﬂgaﬁ https://filezilla- project.org/
download.php

2. ¥mssuiananiilug FileZilla.exe

5UTl 4.1 Package Install suiiules

3. natdu ‘1 Agree” iepauTulauly

License Agreement
Please review the license terms before installing FileZila Client 3.3. 1.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

| Copyright {C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

it eela

a o o
JUT 4.2 GeulunsAnadlusunsy
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4. 17en# Anyone who uses this computer (all user) 3ntulsindndidu “Next”

Choose Installation Options
Who should this application be installed for?

WU SGHG R StAl YAt GHIRGEEES

= £
JUN 4.3 szymsliansuesssuy

5. iienasAusznauvaslsunsunnTents anduliadnily “Next”

i Choose Components
| Choose which features of FileZilla Client 3.3.1 you want to install.

{¥IFiezila Client

plilideren) e e e bdliniegplpyi e o e e e R

| A “ £ 1 !m a| !

= va £
JU# 4.4 szynisliansvesssuy
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6. Wiidenduniianisenisinds visvzlideudonila TWsunsudanuilvegu

wasntiy iadniidy “Next”

Choose the folder in which to install Fie7Zila Client 3.3.1.

pieilize

[{isar ElRstall Sy st

d o W a lll’
JUN 4.6 TUsunsumasiinm
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= a o g o v v o v & ] v a A e ”
8.L3J€m’l‘mmﬂ¢ltﬂﬁlL‘iEJU‘iE]EJR]Blﬂﬂx‘lﬂ”Iwm”lua’Nu ﬁ]’lﬂuul‘lﬁﬂaﬂwﬁ_ju Finish” A9

a ¥ & w & a 2
WWWQLUu@ULﬂﬁﬂﬁUU'ﬁE}U

Completing the FileZilla Client 3.3.1
Setup

FileZila Client 3.3. 1 has been installed on your computer.
Click Finish to dose Setup.

[ start Flezila now

= a @ &
JUN 0.7 Wsunsufnduaiadu

38n1sldeu FileZilla

1,80 Walusunsy FilezZilla Juun

<hifmmiamisliie witlng

3UT 4.8 TUsunsu Filezilla

82



2. vinthiliiviiunsen swaseadeluil

Joadt Ao Feviulesuoswi wu hostyim.com udy

Fodld Ao Fodlderunas FTP UnAawdiu Username idaifuifu DirectAdmin

-SWANIY A S9arIUYeY FTP Unfasiliu Password Ldeaiuiy DirectAdmin

-Wasn Ao wosnues FTP fe 21

3. fundsiivinuaglflunisewlnanlnduoaiulesiviiuite Folders : Public_html
T miuivlnaLivled Tnglsvinusuidanandl Folders Public_html fagunw

v : winlilee Folder fandna iaandl Folder : domains >
yourdomain.com > public_html

fal v )

4. 3ntu vihudanlwdduleandeanissuIvan Taevinuauisaainivgdgnluld

=

Tulwanes Public_html Tulusunsulaviud

@ image.php

e B plaza_website
T Blindecphp

2 mysqlsgl i

oy & phpinfo.php

E?: readme.bat

§ ¢ Folders

i B Desktop f2
: B boiobty2006, ...l S -

| indexphp Date modified: 16/12/2552 235
| PHP File Size: 654KB
‘ Date createck 16/12/255216%

& - o v Y
JUN 4.8 denlwdlivlesndenisduTnan
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Overview

The Arduino Uno is a microcontroller board based on the ATmega328
(datasheet). It has 14 digital input/output pins (of which 6 can be used as PWM
outputs), 6 analog inputs, a 16 MHz ceramic resonator, a USB connection, a power
jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the Atmegal6U2 (Atmega8U2 up to
version R2) programmed as a USB-to-serial converter.

Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground,
making it easier to put into DFU mode.
Revision 3 of the board has the following new features:
® pinout: added SDA and SCL pins that are near to the AREF pin and two
other new pins placed near to the RESET pin, the IOREF that allow the
shields to adapt to the voltage provided from the board. In future, shields
will be compatible with both the board that uses the AVR, which operates
with 5V and with the Arduino Due that operates with 3.3V. The second one
is a not connected pin, that is reserved for future purposes.
® Stronger RESET circuit.
® Atmega 16U2 replace the 8U2.
"Uno" means one in Italian and is named to mark the upcoming release of Arduino
1.0. The Uno and version 1.0 will be the reference versions of Arduino, moving
forward. The Uno is the latest in a series of USB Arduino boards, and the reference
model for the Arduino platform; for a comparison with previous versions, see the

index of Arduino beards.
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Summary

Microcontroller ATmega328

Operating Voltage 5V

Input Voltage (recommended) 7-12v

Input Voltage (limits) 6-20V

Digital /O Pins 14 (of which 6 provide PWM output)

Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by
bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: arduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle
6.0 and newer)
Schematic: arduino-uno-Rev3-schematic.pdf
Note: The Arduino reference design can use an Atmega8, 168, or 328, Current
models use an ATmega328, but an Atmega8 is shown in the schematic for

reference. The pin configuration is identical on all three processors.
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Reference Designs ARE PROVIDED “AS IS” AND “WITH ALL FAULTS. Arduino DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,

REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
Arduino may make changes to specifications and product descripticns at any time, without notice. The Customer must not

rely on the absence or characteristics of any features cor instructions marked “reserved” or *undefined.” Arduino reserves

these for future definition and shall have nmo responsibility whatscever for conflicts or incompatibilities arising from future changes to them.
The product information on the Web Site or Materials is subject to change uithout notice. Do not finalize a design uith this information.

ARDUIND is a registered trademark. .
Use of the ARDUINO name must be compliant with http://uwuu.arduino.cc/en/Main/Policy



Power

The Arduino Uno can be powered via the USB connection or with an

external power supply. The power source is selected automatically.
External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug
into the board's power jack. Leads from a battery can be inserted in the Gnd and
Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied
with less than 7V, however, the 5V pin may supply less than five volts and the
board may be unstable. If using more than 12V, the voltage regulator may overheat
and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

® VIN. The input voltage to the Arduino board when it's using an external
power source (as opposed to 5 volts from the USB connection or other
regulated power source). You can supply voltage through this pin, or, if
supplying voltage via the power jack, access it through this pin.

® 5V.This pin outputs a regulated 5V from the regulator on the board. The
board can be supplied with power either from the DC power jack (7 - 12V),
the USB connector (5V), or the VIN pin of the board (7-12V). Supplying
voltage via the 5V or 3.3V pins bypasses the regulator, and can damage your

board. We don't advise it.

® 3V3. A 33 volt supply generated by the on-board regulator. Maximum
current draw is 50 mA.

® GND. Ground pins.

® |OREF. This pin on the Arduino board provides the voltage reference with
which the microcontroller operates. A properly configured shield can read
the IOREF pin voltage and select the appropriate power source or enable

voltage translators on the outputs for working with the 5V or 3.3V.
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Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has

2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the
EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output,

using pinMode(), digitalWrite(), and digitalRead() functions. They operate at 5 volts.

Each pin can provide or receive a maximum of 40 mA and has an internal pull-up

resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have

specialized functions:

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial
data. These pins are connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

External Interrupts: 2 and 3. These pins can be configured to trigger an
interrupt on a low value, a rising or falling edge, or a change in value. See
the attachinterrupt() function for details.

PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite()
function.

SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI
communication using the SPI library.

LED: 13. There is a built-in LED connected to digital pin 13. When the pin is
HIGH value, the LED is on, when the pin is LOW, it's off.

The Uno has 6 analog inputs, labeled AO through A5, each of which provide 10 bits

of resolution (i.e. 1024 different values). By default they measure from ground to 5

volts, though is it possible to change the upper end of their range using the AREF

pin and the analogReference() function. Additionally, some pins have specialized

functionality:

TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the
Wire library.
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There are a couple of other pins on the board:
® AREF. Reference voltage for the analog inputs. Used with analogReference().

® Reset. Bring this line LOW to reset the microcontroller. Typically used to
add a reset button to shields which block the one on the board.
See also the mapping between Arduino pins and ATmega328 ports. The mapping
for the Atmega8, 168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a
computer, another Arduino, or other microcontrollers. The ATmega328 provides
UART TTL (5V) serial communication, which is available on digital pins 0 (RX) and 1
(TX). An ATmegal6U2 on the board channels this serial communication over USB
and appears as a virtual com port to software on the computer. The '16U2 firmware
uses the standard USB COM drivers, and no external driver is needed. However, on
Windows, a .inf file is required. The Arduino software includes a serial monitor
which allows simple textual data to be sent to and from the Arduino board. The RX
and TX LEDs on the board will flash when data is being transmitted via the USB-to-
serial chip and USB connection to the computer (but not for serial communication
on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Uno's
digital pins.

The ATmega328 also supports 12C (TWI) and SPI communication. The
Arduino software includes a Wire library to simplify use of the 12C bus; see the

documentation for details. For SPI communication, use the SPI library.

Programming

The Arduino Uno can be programmed with the Arduino software
(download). Select "Arduino Uno from the Tools > Board menu (according to the
microcontroller on your board). For details, see the reference and tutorials. The

ATmega328 on the Arduino Uno comes preburned with a bootloader that allows
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you to upload new code to it without the use of an external hardware programmer.
It communicates using the original STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller
through the ICSP (In-Circuit Serial Programming) header; see these instructions for
details.

The ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code is
availabl . The ATmegal6U2/8U2 is loaded with a DFU bootloader, which can be
activated by:
® On Revl boards: connecting the solder jumper on the back of the board
(near the map of Italy) and then resetting the 8U2.
® On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB
line to ground, making it easier to put into DFU mode.
You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS
X and Linux) to load a new firmware. Or you can use the ISP header with an
external programmer (overwriting the DFU bootloader). See this user-contributed

tutorial for more information.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's
USB ports from shorts and overcurrent. Although most computers provide their
own internal protection, the fuse provides an extra layer of protection. If more than
500 mA is applied to the USB port, the fuse will automatically break the connection

until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches
respectively, with the USB connector and power jack extending beyond the former
dimension. Four screw holes allow the board to be attached to a surface or case.
Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even
multiple of the 100 mil spacing of the other pins.
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AMARNUIN 2.

GSM/GPRS Shield
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Introduction

Hook your Arduino up to GSM/GPRS cell phone network with GPRS shield!
You can use your Arduino to dial a phone number or send a text to your friend via
easy to use AT commands now. This new version features a quad-band low power
consumption GSM/GPRS module SIM900 as well as a compact PCB antenna.
Meanwhile, improvements on interfaces and basic circuit have been taken to make

it more concise and reliable.

Features
» Compatible with standard Arduino and Arduino Mega
= Selectable interface between hardware serial port and software serial port
* Quad band support: 850/900/1800/1900MHz
= Support TCP/UDP protocols
= Full control via AT commands set: Standard - GSM 07.07 & 07.05 and
Enhanced - SIMCOM AT Commands
»=  2-in-1 headset jack
= Convenient external SIM card holder
* Low power consumption: 1.5mA(sleep mode)

» 3V CR1220 Battery Holder Connector

Cautions
»  Make sure your SIM card is unlocked.
= GPRS Shield doesn't come with ESD precautions. Take special care when

handling it in dry weather.
» The factory default setting for the GPRS Shield UART is 19200 bps 8-N-1.

(Can be changed using AT commands).
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Interface Function

Software  Serial port
Serial select

Hardware Serial

GPIO, PWM and ADC
of SIM900
Headset Interface

SIMY00 IC

Antenna Interface s

«
ke kauogo o b

(ﬂlig% o000 - 35

Net indicate mm—tsi—

o Power Power-on
Status indicate yon  indicate

3Uil 2.1 GSM/GPRS Shield Schematic

Pins usage on Arduino

D0: Used as RX of hardware serial port

D1: Used as TX of hardware serial port

D7: Used as RX of software serial port

D8: Used as TX of software serial port

D9: Used as software power button for SIM900

VIN: Used if you select external 6.5V~12Vpower supply for the Arduino and GPRS

Shield
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LED Status Description

A15747 2.1 LED Status

LED Status Function

Power-on indicator(Green) Off ! Power of GPRS Shield is off
On | Power of GPRS Shield is on
Status Indicator(Red) Off Power off
On | Power on
Net indicator(Green) Off SIM900 is not working

] SIM200 does not find the
64ms On/800ms Off
network

64ms On/3000ms Off SIM900 finds the network

64ms On/300ms Off GPRS communication

Usage

As you receive the GPRS Shield, what would be the first thing you want to
do with it? Send out a text (SMS)? Or call up someone (headset required)? You can
do all of this by talking to the GPRS Shield using AT Commands - a special language
that it understands.

AT Commands are simple textual commands sent to the GPRS modem over
its serial interface (UART), so you can use any serial terminal software to
communicate with it.

Hardware Installation
Follow the steps below to set up the hardware system.

1. Insert an unlocked SIM card to SIM Card Holder

A 6 Pin Holder for SIM Cards. Both 1.8 volts and 3.0 volts SIM Cards are
supported by SIM900, the SIM card voltage type is automatically detected.
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;:;Uﬁ 2.3 Put SIM card

2. Check the antenna

Make sure the antenna have installed properly in the antenna interface.
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3‘1]171 2.4 Pluck in antenna

3. Communication port configuration
The GPRS shield can be controlled via hardware serial port or software serial
port of Arduino. Here we use the software serial port as default. Choose it by

inserting jumper caps as below.

g‘d'ﬁI 2.5 Jumpers caps

4. Plug to Arduino

Stack the GPRS Shield onto Arduino.

5. Power up Arduino

Power up Arduino by USB cable or DC Jack. The Power-on indicator LED

should light up once connected.
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a
3UN 2.6 Power on

Notice : How AT commands control the GPRS Shield

The ATmega328P microcontroller on Duemilanove board has only one
UART which is used for communicating with the PC. What we need is an Arduino
Sketch running inside the ATmega328P that would emulate a second serial port
(UART) using software on the digital pins D8 and D7 and patch through all the
communication between this second software serial port and the actual hardware
serial port. By doing this, all the data coming from the computer (connected to the
actual hardware UART) would be routed to the GPRS Shield (connected to software
UART) then, we would be able to issue AT commands to control the GPRS Shield.

The block diagram outlining this scheme is shown below.

Serial Terminal

CUINPa99s 40
FAOURILIANG OUINPIY

PI3IS S¥dD

gllﬁ 2.7 Control Scheme
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GPS Shield
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Overview

It's based on u-blox NEO-6M GPS module , and the footprints is compatible

with Arduino/MEGA boards. The regular GPS pins (RX, TX) can be connected to DO-
D7 of Arduino.

Adding GPS to your Arduino has never been easier. Multiple GPS receivers

attach easily to the shield, and with the example sketch (check below), you will be

able to locate your exact position within a few meters. Here's where we are. GPS

also gives you amazingly accurate time! It’s suitable for the following applications

with Arduino or Arduino compatible boards :

Automotive navigation
Personal positioning
Fleet management

Marine navigation

Features

With Micro SD interface

Active antenna design with high receive sensitivity, compatible normal
antenna

Extremely fast time to first fix at low signal level

UART interface

Operation temperature: -40°C ~ +85°C
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Hardware

eov900O

2]
.Qiﬂitﬂi}

INTH

2] L

#D

S0 Zone

31]17; %.1 GPS Scheme

d o = o L;
AN Y. 1 MBTUIYNWURNNUBY GPS

Arduino PIN

Description

DO

Data

D1

Din

D2

D3

D4

D5

D6

D7
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A1999 V.1 A195UIERUANT VY GPS (#D)

Arduino PIN Description
D8 -
D9 .
D10 CSN
11 MOSI
D12 MISO
D13 SCK
A0 Breakout
Al Breakout
A2 Breakout
A3 Breakout
Ad IC_SDA
A5 G, 5CL
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Specification

A19197 4.2 Aaiantives GPS

Version

L1

Compatible Mainboard

e Leaf maple

* Arduino Deumlanove/UNO
e Arduino MEGA

e ChipKit MAX32

e ChipKit UNO32

e FEZ Panda ll

e Freeduino

e [|teadmaple

e lteaduino

» [teaduino ADK

e lteaduino BT

» Iteaduino MEGA 2560
¢ Simple Cortex

e Seeeduino

e Seeduino MEGA

Shield Functions e Storage
o Wireless
Board Size 56mm x 54mm
Operation Level » Digital 3.3V
o Digital 5V
Stackable Yes
Model IM120417017
Accessories No
Weight 45.00¢
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