REAL TIME LOCATION-BASED TRACKING ON AN

WIENIING paWug e 51364781

wgaas AN sHor 51364880

=y oyt fg
AL AN R AN IAEAT
O

TR LTI [ A— [

A IRE LU |b21qq 4(7 ............
Ll w A 'kk(; .

L T13 L LY L PR, o-Veoeeee

pamendousesn 1443

2604

ar oy

=) 1 o 3 s = 3
WyaniinusiiiludumilsvesmsanumanganSaaninnssumanitusa

L=y = ] 3 = = L) <
AUV 1IAINTIUADHNW UMDY ﬂ1ﬂ'J1i13ﬂ3ﬂiiﬂ1ﬂﬁ1l!ﬁ$ﬂﬂﬂ'ﬂ?lﬂﬂ‘i
= 3 = Qr
AUSIAINTTUATTAT WY 1INLABUIIFAIS

Umstnu 2554



b cod T
andhs W1y, A

S @l Y ek ]
g SNy,
Lf ﬂ :
L ;__Vw

TuSuseaSwaniinus

LT GYRRET IR INA UL sa TniTuuusuas00d
geutiulnsam WIUNT IR oaviug sHAUIEI1A 51364781
wwiiaasn 9auqg sHad =i 51364880
da s S -
2103w A3 IRAIUS Dot Tusiu
LR, Jmanssunoutimes .
= = = o
M Fenssulifhwazaoufinaes
Umsanu 2554

- e L ar Ci. ' 5 -
I IneIauuG A3 eyiia lassnumiuiidudiunilives ausdranssumand
msAnyImMdngaIdanss smaasioda T dsnisunoniiune?

ANNTTHNT AU TATINUIAINTTY

§7/L/ ..................... sz 1unisums

.................................................. NIaung

(013095115 1Y)

oo 0o N33 UN13

;"% ............. AT3UMT

vau i)

€

=20

(A3 HIFTUD



«r

- o 1 = o o
ﬂﬁ‘ﬁﬂiﬂ MU NIRAAMNIUAIVHAULIT ﬂﬁ‘l‘ﬂll'ﬂulliluﬂ'iﬂﬂﬁ

Aeniiulnsaam WIONTIND vaNuE WA 51364781

WwWaan QAN SHH 51364880

t':i o oo o o -
owmsanlEnmn DISONIFRUT pvanlodu
I FINTUABURNADS
MR Seanssu I uazeouiunes
Umsfnmn 2554
[ ¥) T
UNAata

; 1 ey o
Tassamihifuntseenuuonazaiisllsunsunuszunl fian1suouns ood

o P 2 a ° 1 va o A
Fagszaanndnveslassnufensaamudmmuaesd 1w l)sunsuieglussyunny
Boa'lnl amzdiediilassnu IdeonuuylisunsubiidfedumisligiuvesdlFaniiog

¥ ] ]
Tuszuuvng mdoya uasdwredeyamanivlldsdlFaudughegluszunlugiuuy Json
1 < oo H a [] @ a 1
s lilsunsudumesda TsunsuannsodumdunisilyivueadiFouiegluszon
L4
o o w ° 4
90 GPS 1301519183 (H1UN19 Google Android Library) 93151 llsunsuazynisaudiumniia
4 1 ar w = o ' o o 4

AlAudrdandvliugsvinesmdoyalugiuon sson dnmsdueeiia Tannsesiie

ar o o o ¥ o . A
wmuwaﬂmswgnmmﬂszqnﬂ%"’lmm Eclipse Android SDK-Plalform 102 Google map



Project Title

Name

Project Advisor
Major
Department

Academic year

This project designed and implemented a software program on Android operaling
system. The main objective of the program is to track the locations of online users in real time
mode. We designed the program (o access the current location of online users from database and
broadcast those information to other online users in JSON formal via our simple web-service
application. The current location of online users can be gathered either GPS or Rouler (via
Google Android Library). The gathered location is also sent back to the database server in JSON

format via web-service. The software development tools such as Eclipse, Android SDK-Platform,

Real time Location-Based Tracking on Android

Mr. Songpon Yonpan 1D. 51364781
Mr. Panlop Udomsook ID. 51364880
Phongphun Kijsanayothin , Ph.D.

Computer Engineering.

Electrical and Computer Engineering.

2011

Abstracts

and Google Map have been applied for this project.



=y
nansInlsemn

9 as
u

o a o 1 1 o
nenuzgInn Inssammsaammduiaunios lniueusseodvovounu
o da o - dg Ye o ¥ - e o &
215 0NIARUS Neau loTu HliduuniuezanuomieluTassnuil Idduiunsly
= o ] a o ) s S*
Tadavanasasuenisinnimluniniainmns sy Iiihuazneninaesineoguanas 1y
o o o o ] =4 =
dmBmndonnudulaauenninssouduisgan 118808 gavoveveunszguiin
Yo o ¥ oo Y ¥ =
uazmsmvesnnsgiaimiludmivayulunaqdmlanamzdunisdnyianeau aus

b d

v e = {
Aimhveweuseanlunszgo uasvenswuustmszaan w il

a o
HIONTIND BAWUD

WwRaan gaug



wh

UNBATBNTHNING oo oo e f
UNAATDMTHIBIINH v ceereeoeeeeeeeeees e ssee s eeesees e Y
T 2T L f
VTN TY. oo msnre s ss s ss st es s st ee e ee oo oo 3
AVTUTTU et ssss s eesseees e s e eeseee st toe s oo ¥
UIT L UTIITT oo 1
1.2 FAQUSETIRUB IS IIME e e |

13 W52 TOBAIRIIOEIRTY e ]

1A UDLMUADITITIRTIN I oot oo eoeeseeee e 2

1.5 ﬂfuﬂaumsﬁuﬁ'mm ......................................................................................................... 2

L6 LMD AW oottt seee e ee e 3

1.7 5000nn 15U RIARBR TATIN.. oo 4

VN 2 WANMISMOENHE cocererseerenesssseees e oot eteeetesetese e sse e esseessees oo 5
2.1 TUSURSUBARUT e e 5

P BN ehi TR N 0 2 B N |~/ A 6

2.1.2 qoiaiansanlovoeTusiunsy Eolipse Platform .o 6

2.1.3 amilaonssuvealusunsu Eclipse Platform 8az PRIg-i... ..o 7

2.2 SEUUUUAMITUOUATOUR ..o sesese s 10

2.3 Fowi, 1o 10afuen uazesdsenon RO o 10

23,1 MDY R e oo essesres e eses s e eeeeesses oo oo eee 11

232 KDBINM oo emee s et seee oo eoeeeeeseeeeeee e 1]

p 3 b T3 11T (10 T B 11

24 FYNTUTAGOINITATUR. ...t 12

2.5 DUDW vt et eseeeee s eeeeee e 15

I3 LTI T T 15

2.5.2 MITFNIUUDITHION ...oooooeoeecceeeeeeeee oo 16

2.5.3 ﬂﬁ1ﬁf‘hf‘i’ﬂgwwmﬁuu$ﬁmﬁ ............................................................................. 16



M3ty (Mo)

¥
2.6 LTI esecrsreesesessrsrsrsets ettt sttt 17
UVT 3 FUADUUAETANIIT T ottt 18
3.0 UHUAINI00ALUINIHII U IAETIUBITUTUNTY e 18
3.2 MSOOAUUUMIIAT GUI EMTUMIT IHOMeeeoerserensereesees s sssssss s 19
3.2.1 N109HOI911H97U (LOZIN PAZE) oo ssesee s oo 19
3.2.2 wohaanzidou (REZISIEr PAZE) ....eovvireeirniireirenieniesie e arnsesensesaecsare st ssnnsisnas 20
3.2.3 HEUAAI THNL (ODINE PAZE) crrrvvroervsvreesesersneeersssersssssnessssnssnssssesseesnnesio 21
3.2.4 HEMEAATUHUT (MEP PAZE) ..o ooesssisosssosses s essesseesr s 2
3.3 FEUURINZLTIU (REEISIED).covrromerreeeremerserseesessiosrssseresoeseesaessensesemeeesemmssersttesiesssessaeesssersnsin 23
3.4 FEUUIIFATH (LOZ N coritroreirenerresecoesseeseresesessesmessereensaseesssesteoss et essssssessssssssssssssssssssse 24
3.9 MR N WL TN e B M e 25
3.6 MU0 TBAIADE 0N FNUUHUTVBINITA oo 26
UNT 4 HAMITRITIUTATANIT 1ottt eesrees st et oo e srs e 29
4.1 #aNINAADUT IO TUTUATU oo cseeesseseesessmssresssesssssesnsssssanes 29
4.1.1 HANITNAADIT IHYDINITAINZELIU oo enrcressesesssssessesesessessssesss 30
4.1.2 HONTTNADEITIUVOINITANTOI I e 31
42 wansnaans Isunsulunsdidlidauegluszes Indiflvanu (loondi 1.5x2.5
AUTRUUIPIT). oo 33
420 DIARIFNU 2 FUHIN oo s 3
4.2.2 NIURIFIU 3 IO oo senie 34
4.3 wanrinaass Ilsunsulunsdidldaueglusses lna anandi 15x2.5 Alawms).....35
43,1 OIHU 2 FIHIM s e 36
4.3.2 PSRBT 3 GITON o 37
LT 5 AUUQZUBIMABIUY oottt 43
5.0 AFUHANTIAVITHATH oo s e sse s ses e ssn e 43
5.2 T UAZIUINRNITUA Y oo sss s essmsseeesssssesrssmssssesssnssssssne 43
5.3 HUIMEINIINAMUASVOITUBUUEL ..o ssressessssseesssssessssssessessssesssessoe 43



CARITTR(L)

Wil
EDMVEIITEIAD w.oevveereseeeereesnsressesssesseesssssessssssseeessessseee-esees o sss 558 43
IVIAHUIN . eveveeeressssseesseessssseseasessss 158t 8588 8RR 80 44
LT TR ITOU TRTAIM o eeeressesmns s sessesss s s s s s s 71



-4

wih

JUN 2.1 GYEDUOL ECHPSE PIAOIN ..o scs s eessns s sesss s seesesessseesrere 5
31N 2.2 MA19989 TUSUNTY Eclipse PIATONN ... oot eeeseesseesrss s 6

31 2.3 wihamaaasrmaonsnvealUsiuns Eclipse Platform Hag PIugein oo, 7
319 2.4 miheadnIns$1009 Eclipse Platform HfMa1 Plug-in USENOURUIU oo 8
U 2.5 wihmauaastuneumsiaues ilsunsy Eclipse PItfOrm ..........covveveensesrsrssrmssanonsens 9
3UN 2.6 UARIAIDUII TYSUNSUIVEU oo sersess s esess s 13

o] 3 -] s e
319 2.7 uaaamsuSoufiougUuununs OPBIOUIOA MU IV ... 13

JUM 2.8 1aRIUMIBTATIETIIIFU) oottt 14
317 2.9 1RGN IATIITIIITUR) .ottt 5
2l 3.1 msvonuuumsH e Taus VTSNS e 18
gﬂ“?; 32 wamantnasiedalfan (LOGIN PAGE) ..ocvecoccrsmsonsnces s e sss s e ersees 19
g‘ﬂ'ﬁ 3.3 wasavinoameition (REBISIET PABE) ..eovivrrerrensvecsven s se e senssesssnsebems et s s snsnens 20
310§ 3.4 nenanuansdlFniIoqiie (Online PAge).m e oo 21
317 3.5 UAIRIHINARIIHUT Map PAZE) ...t 22
3171 3.6 HADTIVBITIUVAMZTIU (REGISET) et 23
31 3.7 1102V TN (LOBIN). e 24
ST 3.8 LTI I Y I THBINTS ST st 25

zﬂﬁ 39 Ltﬂﬂ\imﬂﬁﬁﬂéﬂﬂﬂﬂﬁ%B Keytool.exe UH Command Prompt........ccoeeveerreevrceeerereennens 26

gﬂﬁ 3.10 naasmslamdaanissuida debug keystore U1 Command Prompt ......ccevevriveecerernnees 27

gﬂﬁ 3.11 nermaran sy IWg debug . keystiore WU Command Prompl.............ccocvvvrvvevnneresierenens 27
FUT 312 HARIMITUD APIKEY ..ot 28
317 4.1 P30S OAFOYAIUIITOMEITOU e 30
3171 4.2 MITUANTOURE T UG IUTOUD e 30
31143 A1309BOIIFINL e 31
1171 4.4 7150950811910 TAUNTONFOUARA .o 32
3171 4.5 MAURIBIFIIUTOOUIANT e 32
317 4.6 nansnnuulisunlasnedud Active TUGMTOUD oo 33



wi
3117 4.7 uamsgidoyans@igidam 2 Adenlussos InEROIN oo 33
(BN 1.5X2.5 T IAMINT) oo stsesess et sseses e 33
317 4.8 uaraunnfinsdiglFon 2 fl¥miluszorlndifosin (Toonh 1.5x2.5 Flanms)..... 34
1117 49 uansgmdoyanstifiFom 3 A1 miluszur I8RO0 o 34

T I ) T H OO '
3 4.0 naasusmnsadldou 3 fldautuszer Indidveiu ofeond 1.5x2.5 Alawms)... 35

s .11 uaassmdoyansdigidam 2 Gldenluszezlng @innd 1.5x25 Alawms)......... 36

39 4.2 uanasiins@ifdon 2 flmiluszozlna nnnd 15x2.5 A Taams)........... 36
31 4.3 uanasidns@iflFom 2 d1¥miluszozTne nnd 15x2.5 Alowas)....... 37
g 414 urmsgudoyansdid1Fom 3 Aldamiuszoslna @annd 15x2.5 Alanms)........ 37
31l 4.15 uanweinsdid1Fon 3 Gldaluszoslng annnh 1.5x2.5 Alawms).......... 38
51l 4.16 umawrinsaig1Fon 3 denluszesTng anond Lsx2.s Alaas)......... 39
317 417 wammeniins@id1dow 3 Pldentuszozlna anandr 1.5x2.5 Alawas)........... 40
3V N1 HARAINITTONTHIIN GOOZIE MAP.......oee oot s s eress s e es s s 44
TU P2 LAAIHIT GUE TAUTU oottt 45
U 13 LAAIMIINITIIY LORIN PAZE vt oric oot steesscens s eres s 46
‘gﬂ -4 LARINIINITI IO T ) S} | e 47
U -5 WAATHITINIITT ONINE PAZE...oorriciiri oo sesses e crsesess s es s 48
U -6 HEAIMTINITR Map PABE ..o e se s ettt e 49
30 -7 HAAIIROUTUVBITUTUNTY APPSCIV cooreoeoeeeroeeeeoeoeoeoeoee oo 51
31 -8 LRI OANAIUDI TSN APDPSEIV .o 52
31U no uaﬁmﬁuﬁﬂnﬁuﬁ:ﬁm%’mﬁm’faummiﬂmnm APPSETY covvtrevvereresssssessesssssssensesnss 53
31 n-10 narmamTuden Tlsunsufifoadosvoa TSI APPSErv oo 54

31 -1 uEpsmhdmSunsens wazBuAF M3V Apache server ¥0a115un51 AppSery .......... 55

71l n-12 uamsmhdmSunsenswazidoadmsumnueaineaved 1sunsy AppServ........ 56
31 n-13 uﬁm'ﬂﬁmﬁqmnﬁﬂgam%‘aﬂuusnﬁmﬂﬂ'sunm APPSEIV covooresseoeereeressssrssesssssnssoss 57
11 n-14 uamTndnnasnAade Tsunsy APPSEIV oot esssse s sseseeen 58
31 1415 LAAIMIN localhost KAEMITAF T TUTOUD ..o e e 59



astigy3il (o)

b

Wi
W 116 HARIMNINI AT M UPIVAVDITOUR oo 59
11 0-17 uanamiin s la51waziBeaveauatoNBEIUR 1) oo 60
31 0-18 uaasmiNs a5 10asBenvoavATOURE N 2) ..o 61
U 119 MITTUTDAZIIRY FIeld v esses st 61

b3 ! = 3/

7Y =20 uAAMTNIMS T 100BIAVEUYATBUD .ooo.eooe e esee s 62



a o as
1.1 NNuazANNTINY
Y a wa 1 P i
IRaUOUATDA (Google Android) fie szuulidnisedraniieiiiuseruad
J oW o o
uwanesuglnsallians Tasadviumnvinszuinlfiamsdyns gniannlag Googte
1 Google TadlalvhinWanduiidusmlunisanii 1had19q 18a1n 1819121 (Java
programming language) uazmmsmﬁUuié’l’m‘ﬁﬂﬂmﬂudmeiwnhuma Google-Developed
Java Libraries i Googte 11 131 annsad@on Telsunsuinsnimouaseod 1ararun1y
Yo o = o == ar = = oares &t o
magiaiilassnsvuiudagamivivewnaissunlfiidnsusuaiesandai
a s o A o oa S A ¥ A A ar & .
ma@ay lafdvundy Junausussaia lafivedny laoldnTsalialunsWmuine Eclipse |
Android SDK-Platform , Android Database Az API #1179 Android Version 1311901

Tusungmiavianneaa il

[y d
1.2 Togilszasnveslnsanu

{ -4 ' .n u’l’ dl. o J

1.2.1 adullsunsuhaunsedumaumisgUniainaads I sunsufidanniu

9 o d= A - 1 [] o or 9 o

122 ahadues samedndessnueuasevanug udeyald

123 annsnsifinaIn GPS La Internet 11 1denuinansiumiauunuigiald
A

124 afngwdoyaiaiudoyavesdlfanisunsy

12,5 annsavildsunsviidennl dvuansafnldscuu fidnsueunsesa 14

1.2.6 TlsunsuiivannannsailillssgaduazRennde 1y 14

< 1 Pas
1.3 ds=lorinnniiezlasy
1.3.1 enusenanalilsunsy Eclipse tazdnlanmsiiamnvesIdsunsu
-] lw cg =y 1 or o 1
1.3.2 auwnsoin i llsunsufinanniuaadedtt GPS uazFondumilanin GPS uueaas

o [] A =3 k) n‘d' ¥ = ey ¥
dumisinumuiigRaasSuuuglns o dsuvil§iansueuasoos 18



133 annsonlens 19019 Gava) Mo Tlsunsuduvidumia Insdwy
134 annsearamzdilavdnnsdnnveasusesiaideudaiu Tusunsy
13,5 swseadugmdeyaiamuvazdadeyavesdlFailalsunsy
136 aumeadeTdsunsudumdumdaInsfwinana il sunsuunsud

" &
Wannvu 1 Tdsunsu

1.4 YoUIUANITIATINY
14.1 1% Tdsunsu Eclipse 139391 Classic Tumswann Tlsunsw
142 19 Appserv 10391 2.5.10 Tumsadadudsvnesuasgudoya
3 = Y | |
14.3 19 Grs lumsGonfinamileiyeuas GPS
= = o A A L]
144 19 Network Tumssvniinaiioiouns Intemet
145 Tsunswia lddugdnsaidussunlfinnisuenasosd
146 TsunsuaunsaSonlfamumuiivesgiala

147 TU5UnTUARN OUARIAMMUIUBUKUAQR ALY Real Time 10

1.5 Sumeumsiuiinay

15.1 AnyidunoumsaasaTsinsy Eclipse

1,52 AnwIN15ARRa SDK Platform Y84 Android Lt#a2 Version

1.5.3 Anmsl#muen Gava) A1 unswannTysunsy

154 Snmsadaslisingy Android 1 Tlsnsy Eclipse tatinnandelu Insdwd

1.5.5 Amnsaidurediafeaadeiulisunsy

1.5.6 AnvinsadegmdoyaaiudeyavosdlFanlisunsufinuinialden ops
Vusz1nnlIians Android

1.5.7 ANHIMSTURLMIG GPS 1UARIIHUT

1.5.8 ﬂﬂ’ﬂﬂnﬂ'ﬁuﬂﬂﬁﬁ‘umﬁ»1I‘l’liﬁ'ﬂﬁlﬂéﬂﬁﬁaﬂgﬂﬂ1ﬂjﬂillﬂiﬂﬁﬁ’ﬂlu1ﬁu

15.9 NageLMsSUAIMITIN TN Awiiindaedui1dAad Tlsunsufiwannauudn

ufinwan1snaaoll

»
1.5.10 wideiusuuzuazdoud lundouisagmaminaney



1.6 UHUMSAUNUIY

N

.7, 2554

W.A, 2555

]
.y, | n.a.

a.f. | 0.4,

.9,

W.b.

B.9.

u.a. | DA

3 '
ANHITUABUNTI AR

11lsun5u Eclipse

<>

o
An¥In13AAne SDK
Platform ¥949 Android

UFARS Version

A

AnyIns eI
(Java)  #14Tunts

war Talsunsw

A

Anwinisadig
Tusunsu Android 11
Tdsunsu Eclipse tho
o = nl: ar I
thnaanaluInsdun

N Application

N

h 4

9 o
Anuinisaiiedu

L=y A a 1 ar
DS ITNOAARDAY

Tisunsu

A

AnuIN15a519 Data
A 4 @
Base iain UYay04eq

AlFnuTusunsy

. 8

Anyini3 199 Gps
vuszvvidianis

Android

N

A7 Tud g

GPS UAAUUIHUN

F S

NATDUNTITUTA

° qQr 'd
arnrdalnsAnn

] ]
o =

¥ [
INTBINAANI(IAS D




@we7) 910 1sunsun

ar ‘3
HAU1U

10. | nAaaaUNITT U
arurnan Insfwsd

i A dwwa 2
193030 uUN1ARAA S

M

g 2
Tdsunsunwau1dy
F ar =]
uddtuNnnanis

haday

11. ‘r’i'l‘lTﬂlﬁ‘l—lﬂ!.!.N:‘,uﬁg 151"6

¥

1 4
ud luniounsagua

nlITnAaaY

A 4

N

12 | SaigiliduTnsanu

h 4

1.7 swaziesansUszianasalnsinu

1. mlfFwlunssamdmnenas 1,000 1
2. mldvwlunsdamighaulaseny 1,000 wn

590 2,000 1N (ADINUINAM)



UN# 2

HANMIUASNGYS

Tun1sWam Application UM Android #8eiinisanulilsunsuazdiuniegily
dmFuwnAe Tusunsw Bclipse Platform ,Android SDK-Platform ,Database tifiz APT 1451
1 3 1 5 A !

Android Version #19951uMan 13AnY NI nguRa e nmlszgndiiia ¥ Application #

Qs J o I g o o o ;
Wﬂlu’l"UU'ﬂ’N'lu1ﬂﬂi\1ﬂ11l')ﬂq1j53ﬁ\1ﬂ AU

2.1 Tlsunsudndtld

d'l b= Qs A ©  w o 1
Eclipse [1] (hun3aaiiodndamilafidida1d5unnuaulafluediann vindiidesnts
¥ x o -

o Tsunsudon1z19121 lasiiguouian deaadio I 1lsunsmasy (Plug-in) 714y
Usganinmves Isunsunasiddydunsingdndao dmfun v luewmevesns 19

P ‘o o~ o = l: Y qr o o o ¥ oy
NTHITNNAIURAUNTTIDALUUVIINIAYISUDTNIY lﬂulﬂ?}ﬂﬂtlﬁﬂjﬂﬂﬁﬂﬂlﬂqﬂ]LﬂUﬂﬂ\TH

Y n; o e o, 1 L §
AsHBnINAY Taolidydnyaln laae da3ii 2.1

L/ -
eclipse

Il Re0y

g‘l.lﬁ 21 ﬁ'ﬂluﬁﬂ‘kltﬁ’ Eclipse Platform



—

211 ANyt

Eclipse Platform Ao Tdsunsutlszinn'ledd (IDE : Integrated Development
Environment) te 1#ifunsaadiolunsiluidRenndssanlunsadrelsunsulszynd
(Application), S, Tilsunsunndndanda 1) uazduq ﬁnﬁ"qaﬂuiﬂmmuﬂ?m{
lusunsuasy e ldieFudsz@ninmmshaumning '15’1"[ﬁ’ﬁgﬁzuuﬂf]ﬁﬁnﬁ?uimﬁ

¥
uag dynd TaoiigUsramia lsunsuseil

il Aqufl 2 A2un3

T gt Ll S P!y b ey
Y A N e L]

rahesla et | e

T Pkl b ek v O (o I e, W Ley e BT ¥ Dvrie 1

A
I |ty ot b Gl AW VIR - m

dun 4

g‘l‘ﬁ 2.2 wihdswes llsuasy Eclipse Platform

110317 2.2 naasdazdmveantiae 1sunsy Eclipse Platform Tnoewisoutsla
4 g Ao
U § ] . ] y t { /A
dni1 Ae d2u Navigator view duiiiudmildg IWdiez 15
d2ui2 Ae d2u Text view dauildoonuuunazifonlna
I
f
=
f

A3 Ao drunaas Inssadelassawueeau

dIuN4 A0 AIUUARINAVOINTTR T

2.1.2 gaiandaniauloveslysunsy Eclipse Platform

o auayulaseadaveshisunsufinannany



o fhulilsunsuRldan 18v3

o Shilsunsuitansudu W18 vanowiin Wy HTML, java, C, JSP, EJB,
XML, GIF iifudiu

® ﬂﬁuﬂuuﬁmuudmﬁiﬂﬂssmunﬂﬂﬁﬂ (GUI : Graphicat User Interface)
waztan liiluauderlszaminsmAn (non-GUI : non-Graphical User
Interface) Wuaruvasammmadonlunmswann Ty sunsy

¥
o IFamldasznnlfiiansiulaad uaz aynd

2.1.3 asfaunssuwvoalusunsy Eclipse Platform #a2 Plug-in

" Eclipse Platform )
workbench ) Help New Tool
('JT::EJ-_—

“SWT ) .
New Tool N

Team
“Workspace - /'
New Tool )

./
_, —A

atform Rutlmeg“ 3 %

511 2.3 wihwiaasaarilaenssuvelalsunsy Eclipse Platform Uas Plug-in

i
AW WHUNT (2548)

g 2.3 ugasaonilasnssuuaalalsunsy Eelipse Platform uag Plug-in 1agTils-
b4 . - . ] d ] ¥
unsuilsznou U@ Plug-in ¥a109@72 %9 Plug-in udazddvzgnilsudionimainuaslu
¢ o s > 4 o
il tdsu138ofudie Indaonan Cjar : java Archive) 1nanaoradiuddi 1dvienfios
o { ar i ]
HaiRe1 nTeorunvIdoaninoInsTdu Wwu 3UN W, Web Templates , Massage Catalogs Ua

819 Plug-in 13szianenezeglugiuyyues HTML



“Erlipse Pluborm

2l S N

Flug, i

4 ) ) . ﬂl . L7 lg
31 2.4 wilwhauanans$1aea Eclipse Platform Hii1an0 Plug-in A/5znounuin

AU WUINT (2548)

mﬂgﬂﬁ 2.4 HHAINT5$1889 Eclipse Platform 7310 Plug-in JsznouRuiy 4ls
AMNOAIMUANS 1914971 Plug-in Wh»‘l‘]‘lﬁiﬁﬂﬁ’:\iﬂ'ﬂulUHLLWHﬁ‘ﬂSﬁ’ﬂﬁzu%ﬂ Plug-in #1951
AWAUIDS

dtefimsdaldaTilsunsy Suasurzduandaunantoing e duilud
tlszneudsdoyainsaiuldaiuuunlumaf sty Manifest) fiog 1y Plug-in M3
ll?’iﬂ:ﬂ‘iﬁ]xgﬂﬁuﬁﬂvl‘ﬂijﬁ‘Li'JtJFI31”51Iﬂﬂﬁ1uﬁﬂl’iuﬁiﬂﬂmﬂ (Extension) latdrunsvenela
Taifims 5210 Plug-in 1fu?mz'hJ'qﬂﬁwimi’f“njmiwﬂ’nui‘i1ﬁﬂﬁ Plug-in Aand12 lugnudaaq
Tumiaon 20§17 Tvan Plug-in 1992702%1990590519171 Do IauusdU VM : Java

Virtual Machine)



A5 1991 Plug-in unagiinsdesiFonldldadideves Plug-in Wrldnmisillaldan Eclipse

b4 ]
Platform $uamioy Tasfiduneunisimamveslilsunsy Eclipse Platform fagalf 2.5

pBuwmaemuaalsuniy
Eclipse Piatform

[ <oxtansion> point="org echpse heip base actid . </extension |

<qxlans/'on=point="org u:lbso v neviWizards  </axtensions
Plug in JOT Cora, Ul, Debug, APT

4 K )
. (Jave Virtual Mechine) .

\
y
|
b
_E

a0 mes Mmoo e W
LA AL N o » La
— B

;

o v o e KO,

)
i

Y

] b4
31/ 2.5 mhawaasiuneun1siiamveslusunsu Eclipse Platform

AU NUUNT (2548)



—

10

22 ssunlfidmsueunseud

4 . = o e o o o 1 w A A
UBUATOUA (Android) 2] fiB sxpvfuamydmiugilnsainam 1wy Tnsdnviledo,
d - o a o J & a a o

uhudnneNRIABs, winljn, MaOmuUAYAFnTa (Linux kemel) Suwannlavuiiin-

' 3 o o 3 = ° LY
HBUATOUA (Android Inc.) MMM V3ANLBUASB0ARND TAauniia uas i euAsoud TuWann
y [ a 1w = a9 o o U L
donwndsgawenn lunwesnguiusissmegsnvdmsuianglnsoiwnm lomuneud

o o = & W
(@80 lausus (Open Handset Alliance) Tnonnaginal@dalindmuamsoud lvlfa
199 A202191  tazmwguglnseliiuniegen1a Tauss ava libaries) figiia
. X
N
v ::'lyu ] d'l o A Ly = 1

uouasous IRt InAoamsuauiio Tud s warSniou n.4. 2007 Taonugiald

"o ' Y ¢ 1 ae ¢ ¢ ¢ o &
Uszmirneds Tosuuausiansa laneud nquusimariands, sendudd unzmsdedts 48

1 A A e A ow o CH A a o A 3 o’dy
urs fsaiienuiewainnnsgmdladmsugnsdiieis Avdniuns Idaueunsovaiig
o o

Wludnuazvesserdauisias

v o & wa AR Yo = v L] =1 u’:
ﬂﬁlﬂu'ﬂllﬂuﬂ‘iﬂﬂﬂl‘ﬁu'jxﬂﬁ‘lj{]ﬂﬂﬂ'ﬁ'V'I1ﬂ‘illﬂ']'IllllUllllﬂ'iﬂﬁ'l[l'i]ﬂ'lﬁi'lﬁﬁ'}luu

LY

o A W o s o
nawaiodoniiuus agalelidldoumlnsofwnmniumiauloas Tianudie mwszuou-
o = ars — 1 [ ] 1 a = 4 o ar
asediflus sl fidnisadangu 1900 18 Tao hirdoa 1§ inseediedmiu
. »
wannegiouo Ala lomanhadmsuyanatiaulefandesen vlivaiuil ssunlfians

o o w
uaunsevaiif iudnalan

»
= ¥

=4 = = < cz
2.3 NIBYN, WE anNen !!ﬁgﬂﬁﬂﬂizﬂﬂﬂ‘mﬂﬂiﬂlﬂﬂ

= o o A o 5 A oo - | Y o or
Sumasiimihundesomlsznouhidsnouiuses Sunannidenaesu uasfide
Tvanuiiomiluediags lasmsAndedontsz 19109 HAf (HTTP : Hyper Text Transfer
A a2 3 Ao
Protocol) {3] Wa2un 1 Markup M3UNINDENIOULDA (HTML : Hyper Text Markup Language)
4 ¥ ¥ 4 o o a = o o, =1 =
eldaiadmwed mSuuaasuy Web browser Tuilpiiumsidusmsdu lsdaodluusms
o A a fd 4 A ar o d | f.'f o
HANLWATONIEBIMBTIIM NinsRanngildy ledegaasanat vindufinisriuuiy
s . ) ] a o Qs s
mvvziihunnmu (Static Web Content) $elimmnsoldaoudugidla f185umswannly

‘fl’m'l‘mjﬁﬁil‘l]ﬁ)‘ljéﬁlﬂﬁ’ (Dynamic Web Content)



11

=) =
2.3.1 AowN

= " a ° o 4
HOBH (PHP: Hypertext Preprocessor) 1110141 Seript fitominnidadiadumef
@50 Iaoufugld1d (Dynamic Web Page) ilssniniipliuuiiie uozgnianuuield
) [ 3 =) 1 =4 oo ;m A
g udeymnueafouen Idedrlilizdnsnim uennindidaily open Source 9
anmoh Tl den 18T ludem 149w
) = w o w ' ® o
ANUEMINVOIMBFHIINI0dRMsAuA Il snarsglszian 15u vy
= - =S o @
(Integer), UNAUUNNAUBN {float), ANTI (string) unz 9 N3t (array) Lflm’fu mminim’faqa
uwvpierfibuuea finnuansalunsasdouaiamsgudeya msadienmns e uay

A ¥ Aa o MY
ﬂ']11!ﬁ11113ﬂﬂﬂ“ﬁ‘lﬂﬂ'lu'ﬂ'ﬂlﬂﬁiﬂﬂ'ﬂﬂ

A
2.3.2 9NN

103 ¥#IW (HTTP : Hyper Text Transfer Prolocol) 1ilwnasgihidannedoaisiu
3uDU9IN5 3090 (Request) AZNITNBUAUDI (Response) 331319 Browser ANNTMOGUY
A = o ¥ . o o ¥ H9 ¥ a - ' e
IAFOIADUNUADT VDI T (Clien) 1 Web Server MmN 1RuIn1s vienenauoInem

) ' a a o o 9 ] »
3990199 N IvInAoNHIneI NS oo lavia lilvzilunisfesvaiume Tauszniams
- ] Y ar s 1 s o ] ]
AAADAOEIS Server M Client 81989r 1Rl NTILE 19190 159 Router 1iudy dau
ar vogr ¥ o ) a o of w A '
msSudsdayavzihmhiiveansoiieiumesiiin las web Server 925095uMsMsdDUAD
. 3 9 a 1 & ] A oo J o 3 >
10 Client TAW30UiULINNT | n1siFondn 1o Web Server I 1SMIsURYNA13B300RSLUA
[ 3 o 1Y (- | ] - v b4 = o
VTHYATOLDZATIITOUNINTEDaveuT M TnunTa i winiinsdoavedhun Seez
v Ay aw e o ¥ o = o a d
NIABUNTUINBIATH Client n31w 185 U5 509007 91mivTaez 1 uSnsa1uf Client

¥
ABINTI

2.3.3 NItoaR LoD

= = ar 3/

wweafwea (MysQL) i ldsunsusmissanisludmgwdoya Taoithuszuy
ar a o ow oo o ¥
ﬂﬂmsgmi’fﬂgmmﬁuwuﬁ (RDBMS : Relational Database Managemeni System) Taonsin
o ar ar o o ] -
sannsfudeyn dosorrumuineniuassiSund n1yuedfnea (SQL : Structured Query

a ﬂ 5 e o ’ o -~ 4 A

Language) lTnomowameailuszvugudeyahiipuuuizvndw naziimanivmnseile
1 Ao o o o o °
annduiudmivaduaziani gnidoyauiniu 131 Wil web Server amsadum

[ - ar (] L =]
unzadoyah Browser Sosvendu ) dadaiiilszdnsnm



12

= ar ] ) < a =
nnaniion danaidlunavqgilensufiunosangeziins gounsidaufiosi
Y ¥
AT WWOARILDANIUYHU UBNIINT NE WM ISR IS WA VLIIETA D] 1TY
= @ r o oo
M, Mndndaanad, munhama, w1395y, Mwen, myuisa, My inneu

3

Mzl azmudug

%] dor = é
2.4 FYNININYOINIAN3UN
ar o o a g d ~ | ]
FYns819AQINan31la (JSON : JavaScript object notation) [4] ¥3vi5un Tavtah
o 3 o as ] e o ¢ n’: ¥
gy iuresiun (Format) dmiuuannfaoudeyanouiunes Wediwm JsoN Wuayly
. 48 ¢ a ¢ ' »
yoR W TUAT (plain text) Mauyuiuaz Isunsunouiaumesannsosnuhle 14
o o o5 § o ¢ .
W13 IUUDIHBILINAIGY AB RFC 4627 Tit)szianuoailodumoesiia (Intemet media
o ~ d [y
type) i Talsunsutlszynd (Application) uaztinwanaues i uaonindu (json)
ar = o o Qs g
Tuilegiiu son sion1dludunelwdndu Taommiziouing (AJAX : Asynchronous
. as o - ) gt =] o cof
JavaSeript And XML) Tasdudluesiuamadonlumsdedoyauenmite lvinendid-
J =y ar 1 I a d' ar ﬁl
wodn (XML : Exiensible Markup Language) muun‘l%’nuﬂgumﬁnuﬁ'n 'Iﬂummqmwmiu
Var = = Qs ) fIN] ¥ o of ar
WSvanviionihimsizdanunssdouazansadh o 18 hondendid unes Taowdniiy
A ' =1 » 3 1 =1
puwildlunsdsdoyavinminizniignsounisiollsunsulszonduay
) _ Y Y ] o & . . .
(Web Application Server )nmﬂsmgnmuiﬂsunsnﬂsanﬂuunu (Web Application Client)
qr o = J [} 1
TaoduazlEnnoduiug (syntax) voamunmansdd ua lignuesiudunmlilsuns
] A:; 14 1 w A =
segnuadiniunnlunsuannfaoudeyaninni luiligiui laus S veanulilsunsy

duq Aldlszuranadoyaluziivuwdumnmo



13

“firstName”; "John",

"lastName”: "Smith”,

“address"™; {
"streetAddress”: "21 2nd Streel”,
"city™: "New York”, 3
“state™: "NY",
"postalCode"; 10021 i

IR

"phoneNumbers”; [
"212 555-1234",
"646 555-4567"
]

- .. ' N
111 2.6 urAIR119 Talsunsud

7 hitp://th, wikipedia.org/wiki/JISON

- w 1 e o '
gl 2.6 namsdiedneves Isunsunduitivesuunlugiuiummz amsasi
o Y . s - < o » ¥ o Sy W
Wl Idvsneniiuaeiuozyud laogalszaad lunsihnduindonussadofums ild
o o d. 3 ' Pl a a 4
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A - o ¢ o o o oy a o Var o
DU aﬂﬂlﬁ'U]Jl‘nU']JiﬂﬁQﬂﬁ'Nﬁlﬂalﬂﬂ”ﬁ!ﬂnllﬂﬁﬂﬂﬁlcﬂuwn'ﬂﬂy’ﬂuﬂﬂlﬂﬂjﬂuﬂz'lﬂﬂ\‘lzﬂ'n 2.7

LGN JSON

I
‘Employee’
<Employee™
{
<ID>001 <D=

| 1)
<Numne>Banpote</Name>
Name™; "Banpote”,
<Email>banpote_tv@homait com-<Email>
"Email™: "banpole_tt{7 hormail.com”
/Ewployee>

c; = =4 . o o a as
11 2.7 uamsmsnfSeuiougiuves wnaouuea fu wdu

MU1: hitp:/Ath.wikipedia.org/wiki/JSON
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» »
st Inssadmvessduiisinniesdudsii

| “Employee®:
{
ll]I)": "001 ll,

"Name": "Banpote”,

"Email”: "banpote_tt@hotmail.com”

31 2.8 uzraszthuun Iaseadrand)

117 http//th.wikipedia.org/wiki/JSON

vIn3ui 2.8 uansinums Insandrnueandu walsznou &0 Name/Value i
Name U102 Value 1340304 1u1n30941110 " (double quote) 112 Name f1 Value WnRUAIL
93BN (colon) Tyadoyaunosgues Name/Value AfD Property 1 Propertylunaaz
Property Wileq Rvggnuvafiunsias Property §90msAUSIUIASOMUIG | (comma) UAs
qaﬁ'wﬁ‘l%’m%"mnmu{ {left brace) ua:m?ammu ) (right brace) 150V Property ﬁ’muﬂﬁnﬁ

il 1 Object edFUAIBONFIZIN 2.9
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lll])" : "001",
"Name"” : "Banpote”,

"Email” : "banpote_tt@hotmail.com”

31 2.9 uaasguininssadedie)

1407: http:/Ath.wikipedia.org/wiki/JSON
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3.2 MIBMIUUNTNIAN GUT dwm3unsldam

GUI (Graphic User Interface) fio daufiinsosldaadeiufld Tasiizumnduns i
Taonseenuulud il nisesnuuuazadramising Gur amiu gl ldsunsy
a1y Sisnualiasmunniy Taoldatamiise cut 13 4 wih fo nihaede

1€ 1997u (Login Page), wiaanzifion (Register Page), niiuiansgf 197U (Online Page) ity

UTNUERMHUN (Map Page)

3.2.1 whadwerth 1% (Login Page)

Yoo 1041

CpeTracker

¢+ Wellcome To CPE Tracking

Username

Passwoid

Naresuan Univeisity
HWIINBIAHUTF

Create By Compuler bngineering

] A .
51 3.2 vetaaninaa¥edin 1991 (Login Page)

j . 4 . .
gl 3.2 dumiesdadhldnuddinsesnmnnnltannsaladoyaved 1
uazswarmlszdda ldiuiidmsudldounl®amadon1iud mindldaud 1damth

o = - , A o = o ¥
AN Msananijunanzidion (Register) iohinsamsiounsunog 15 Tusunsw
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3.2.2 HIORINIHY (Register Page)

Yo 10:42

CpeTracker
Please input data for register

User name
Password
confirm pass
Narne

E-mailAdress

51 3.3 nansmiamiion (Register Page)

! ¥

vngdl#i 33 WuwhamzdioudmiudlFoulnindeenis 19 dsunsy ananse

¥ A v oo v ¥ oM A pguw @ -
NIDNVDYAUIVOIAUIVINR 5 ¥IUD Ao o141 19911 (User Name), FHHH1Y (Password), 818U

r )

FHAWIM (Confirm Password), F0f 15910 (Name), B1ud (E-mail) Taodoansondioyaldnsumn

w9 &

9 P=1 3 ~ e 1 g 1
o ma‘lmﬂuiwaxmummﬁ‘lﬂmmm nezidaaieg i idounazudans
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3.2.3 MU IRlH 011 (Online Page)

A o ¥ o P d o ¥ ¥ e 3 1 ¥
lﬂﬂmﬁfﬂ'lullﬂﬂWﬂ"liﬁﬁﬂxmUul’ﬁii]l‘iU‘Uiﬂﬂuﬁ’l 1’|'lﬂ1'51‘1]’|’c1‘i$'ﬂ‘1ﬂuﬂu”llﬂl.l'lﬂ

Q

4 9 w g vay o P 1 & &
sruunazdnrmuiumhuaasglFavundalsnueg luvasiunsa

CpeTracker
PE: User Online Now!
1]

T

50 3.4 ueaamueaasdlFauilogaiu (Online Page)

[ ) » 1 ¥
137 3.4 Wunifmaasyed1Famimuaildida 1FouTysunsuegluvmeiv
2 » v » [l
Tav¥or 15 aunsmuai e lumumuia e aziu dldauildiahmsadigazu
=] 1 o & ~ 1 4
WnogTunana I lunihiivazmiiumuiaas Jldaudinsonails ViewAllUser ifie

P ¥ Sy Y 1 & ]
l'jﬂﬂﬂﬂuulﬂu'ﬂ'lﬂ llﬂxﬂ'lu'l'jﬂﬂﬂﬂu Logout I.Wﬂﬂ'lﬂ-lﬁ'fN‘ﬂﬂﬂﬂﬂﬂ']ﬂTﬂﬁllﬂﬁﬂ
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3.2.4 MMEAWEAUN (Map Page)

Qr

1 ¥
w99 nnAIJY ViewAlUser Tuntf Online Page ud Aszidhguiiumundsil

S v 1208

B Refresh Map ¥

\r'ef .a-'yfv

31 3.5 uamanuanwsyi (Map Page)
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o 1 Vg 9 A 9 1 c;:iv ot 1 4 o oA -
ammisvod lauiialdaunnau waeseduuunufiil e ldnsudadunuaneg 1

o

L] 4 o 1 g} q M
awiod 18 Taoud nez Ifmaunsameumidumisvesdlgnunudn laninalan inn

= ¥ A
asooA lumInuMInNge
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=
3.3 svuaInsiued (Register)
- Aa Y o A Y] ' s & A
“luﬁzuummmﬂuuummﬂmﬂ1smmJiznauauqmuw*m“lunﬁmam HURD

o oo o H
FEUVUDAIIVLEEDIIN LIS 'jguﬂiﬂlu{;ﬂu"ﬁ ﬂQﬁ

Soyapnindunigndioya
Yoyn

U7 3.6 uanshiuvasszuuamediou (Register)

= < o o 4 A o Y = vq ¥
9103119 3.6 Whimanmsdamvssszuunsamailou Ao mssudeyangldam
¥ 3/ =1 | U o o I o W w o oo
nsondoyaluniameiiion (Register Page) 13 nouasevaszimisdamideldadueessa
d den g { 1 - 1 1 ar

Taodues iaimhndhdunanlunsiadenuszrhedldaufuszuugudoya Tao

1 o o B 8, w g 4 L) ar
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¥ ' Welcome to the AppServ 2.5.10
Setup Wizard

This wizard wil guide you through the installation of AppServ
2.5.10.

It is recommended that you dose 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.
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Please review the license terms before installing AppServ 2.5. 10,

Press Page Down to see the rest of the agreement.

GNU LESSER GENERAL PUBLIC LICENSE »
Version 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 alowed.

[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 version number 2.1.) -

If you accept the terms of the agreement, dick [ Agree to continue, You must accept the
agreement to install AppSery 2.5. 10,

Phllea L sl ol l':."-‘.\.‘\ e di

<Back || tagree | [ cancel
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Choose Install Location
Choose the folder in which to install AppServ 2.5. 10.

Setup will install AppServ 2.5, 10 in the following folder. To install in a different folder, dick
Browse and setect another folder. Click Next to continue.

Destination Folder

Space required: 56,4MB
Space available; 42.7GB
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Select Components
Select the components you want to install, dear the components
you do not want to install.

e T

_

AppServ Package Components

Apache HTTP Server
MySQL Database
PHP Hypertext Preprocessor

phpMyAdmin

i 1 Mlor T Jsloall s e, 1
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Please enter your server's information,

Server Name (e.g. www.appservneltwork.com)
locathost

Administrator’s Emaill Address (e.g. webmaster @gmad.com)
nics_loso@hotmad. com| |

Apache HTTP Port (Defauit : 80)
80

Bt e IR SR TR PN o

U -1 uaaanThdmsunsenswazBuad My Apache server va4Tilsunsi AppServ
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m MySQL Server Configuration
Configure the MySQL Server instance.
Mys@Qu

Please enter Root password for MySQL Server.
Enter root password

Re-enter root password

MySQL Server Setting
Character Sets and Collations
[UTF-8 Unicode |

[_]Old Passward Support (PHP MySQL API function.)
[ JEnable InnoDB
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Obtaining User Laocation

Knowing where the user is allows your application to be smarter and deliver better information to
the user. When developing a location-aware application for Android, you can utilize GPS and
Android's Network Location Provider to acquire the user location. Although GPS is most
accurate, it only works outdoors, it quickly consumes battery power, and doesn't return the
location as quickly as users want. Android's Network Location Provider determines user location
using cell tower and Wi-Fi signals, providing location information in a way that works indoors
and outdoors, responds faster, and uses less battery power. To obtain the user location in your

application, you can use both GPS and the Network Location Provider, or just one.
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Challenges in Determining User Location

Obtaining user localion from a mobile device can be complicated. There are several reasons why
a location reading (regardless of the source) can contain errors and be jnaccurate. Some sources of
error in the user location include:
e  Multitude of location sources
GPS, Cell-1D, and Wi-Fi can each provide a clue to users location. Delerminiﬁg which to
use and trust is a matler of irade-offs in accuracy, speed, and battery-efficiency.
s  User movement
Because the user location changes, you must account for movement by re-estimaling user
localion every so oflen.
* Varying accuracy
Location estimates coming from each location source are not consistent in their accuracy.
A localion oblained 10 seconds ago from one source might be more accurate than the
newest location from another or same source.
These problems can make it difficull to obtain a reliable user localion reading. This document
provides information lo help you meet these challenges 10 obtain a reliable location reading. It
also provides ideas that you can use in your application 1o provide the user with an accurate and

responsive geo-localion experience.

Requesting Location Updates

Before addressing some of the location errors described above, here is an introduction to how you
can oblain user location on Android.

Gelling user location in Android works by means of callback. You indicate that you'd like to
receive location updates from the LocationManager ("Location Manager") by calling

requestl ocationUpdates(), passing it a LocationListener. Your LocationListener must implement
several callback melhods that the Location Manager calls when the user location changes or when
the status of the service changes.

For example, the following code shows how to define a LocationListener and request localion

updates:
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// hcquire a reference to the system Location Hanager
LecationManager locaticonManager = (LocationManager) this.get3ystemService(Context.LOCATION SERVICE};

// Define a listener thar responds to locacion updates
LocationLiscener locationListener = new Locacionliscener() {
public void onLocacionChangedi(location location)
// Called when a new location is found by the network location provider.
makaUseQOfNewLocation{location)
}

public vold onStatusaChanged(5tring provider, int status, Bundle extras) [}
public void onProviderEnabled{5tring provider) ({}

public void enProvidarPisablad{String provider) {}
1

// Ragiscer the listener with the Location Manager to receive locavicn updates
locacionManager.requestlocationUpdactes {LocationManager .NETHCRK_PROVIDER, 0, 0, locatlonListener):;

The first parameter in requestLocationUpdates() is the type of location provider to use (in this
case, the Network Location Provider for cell tower and Wi-Fi based location). You can control
the frequency at which your listener receives updates with the second and third parameter—the
second is the minimum time interval between notifications and the third is the minimum change
in distance between notifications—setting both to zero requests location notifications as
frequently as possible. The last parameter is your LocationListener, which receives callbacks for
location updates.

To request location updates from the GPS provider, substitute GPS_PROVIDER for
NETWORK_PROVIDER. You can also request location updates from both the GPS and the
Network Location Provider by calling requestLocationUpdates() twice—once for

NETWORK PROVIDER and once for GPS PROVIDER.

Requesting User Permissions

In order to receive location updates from NETWORK PROVIDER or GPS_PROVIDER, you
must request user permission by declaring either the ACCESS COARSE LOCATION or
ACCESS_FINE _L.OCATION permission, respectively, in your Android manifest file. For

example:

<manifesac ... >
<uses-pearmission and:oid:name="android.permiasion.ACCESS_FINE_LOCATION" />

</manifest>

Without these permissions, your application will fail at runtime when requesting location updates.
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Location-based applications are now commonplace, but due to the less than optimal accuracy,

user movement, the multitude of methods to obtain the location, and the desire to conserve

battery, getting user location is complicated. To overcome the obstacles of obtaining a good user

location while preserving battery power, you must define a consistent model that specifies how

your application obtains the user location. This model includes when you start and stop listening

for updates and when to use cached location data.

Flow for obtaining user location

Here's the typical flow of procedures for obtaining the user location:

=

Start application.

2. Sometime later, start listening for updates from desired location providers.

3. Maintain a "current best estimate" of location by filtering out new, but less accurate fixes.

4. Stop listening for location updates.

5. Take advantage of the last best location estimate.

Figure 1 demonstrates this model in a timeline that visualizes the period in which an application is

listening for location updates and the events that occur during that time.

NewWiFibased
Listenfor  cached GPS location is
GPS and lacation is dismissed due to
Netwark dismissed as larger efror Stop listening
updales 100 old eslimates for updates
Appﬂl:::;mn Cached NewCelHID A WWFi-based A GPS Best estimate
netwark fxis location is location of the location
location is received obtained replaces is used in the
retrieved current best application
estimate

Time (1)

Figure 1. A timeline representing the window in which an application listens for location updates.

This model of a window— during which location updates are received —frames many of the

decisions you need to make when adding location-based services to your application.
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Deciding when to start listening for updates

You might want to start listening for location updates as soon as your application starts, or only
after users activate a ceriain feature. Be aware that long windows of listening for location fixes
can consume 2 lot of battery power, but short periods might not allow for sufficient accuracy.

As demonstrated above, you can begin listening for updates by calling requestLocationUpdates():

LocationProvider locationProvider = LocationManager .NETWORK_PROVIDER:
// Or, use GPS location data:
// LocationProvider locationProvider = LocationManager.GPS PROVIDER;

locationManager.requestLocationUpdates (locacionProvider, 0, 0, locationListener);

Getting a fast fix with the last knowan location

The time it takes for your location listener to receive the first location fix is often too long for

users wait. Until a more accurate location is provided to your location listener, you should utilize

a cached location by calling getLastKnownLocation(String):

LocationProvider locationProvider = LocationManager .NETWORK PROVIDER:
// Or use LocationManager.GP5 PROVIDER

Location lastKnownLocation = locationManager.getLastKnownLocation{locationProvider);

Deciding when to stop listening for updates

The logic of deciding when new fixes are no longer necessary might range from very simple to
very complex depending on your application. A short gap between when the location is acquired
and when the location is used, improves the accuracy of the estimate. Always beware that

listening for a long time consumes a lot of battery power, so as soon as you have the information

you need, you should stop listening for updates by calling removeUpdates(Pendinglntent):

// Remove the listener you previously added
locationManager.removeUpdates (locacionListener) ;
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Maintaining a current best estimate

You might expect that the most recent location fix is the most accurate. However, because the
accuracy of a location fix varies, the most recent fix is not always the best. You should include
logic for choosing location fixes based on several criteria. The criteria also varies depending on
the use-cases of the application and field testing.
Here are a few steps you can take to validate the accuracy of a location fix:

e Check if the location retrieved is significantly newer than the previous estimate.

o  Check if the accuracy claimed by the location is better or worse than the previous

estimate.
e  Check which provider the new location is from and determine if you trust it more.

An elaborate example of this logic can look something like this:

private static final int TWO_MINUTES = 1000 * &0 * 2:

/** Determines whether one Location reading is becter than the current Location fix
% @param location Thne new Location that you want to evaluate
% @Bparam currentBestLocation The current Location fix, to which you wWAnt TO COEpare the new one
*/
protected hoolean isBetterLocation{Location location, Location currentBestLocation) |
if (currentBestLocation =— null} {
// A new location is always betcer than no location
IetTturn true;

// Checkx wherher the new location fix is newer or older

long timeDelta = location.getTime{) - currentBestLocation.gerIime{)’
boolean isSignificantlyMewer = timeDelta > TWO MINUIES:

boolean isSignificantlyOlder = timeDelta < -THWO MINUTES;

boolean isHewer = timeDelta > O;

// If it's been more than two minutes since the current location, use the new location
// because the user has likxely moved
if (isSignificantlyNewer) {
return true;
// If the new location is more than two minutes older, it muat be worse
] else if [isSignificantlyOlder) |
return false;
}

// Check whether the new location fix is more or less accurate

int accuracyDelta = (int) (location.gethccuracy() - currentBestLocgation.getAccuracy()):
boclean isLessAccurate = accuracyDelta > 0;

boolean isMorehccurate = accuracyDelta < 0:

boolean isSignificantlylLessAccurate = accuracyDelta » 200;

// Check if the cld and new location are from the same provider
boolean iaFromSameProvider = isSameProvider (location.getProvider(),
currencBestLocation.getPravider{}};

// Datermine location gquality using a corbination of timeliness and accuracy
if {(isMoraBRccurate) {
return true:
) elae if (isNewer && 'islLessAccurate)
return true:
} elsmse if (isNewer &t& 'isSignificantlylessBccurate && isFromSameProvider) {
return true:
}
recurn falase;
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/** Checks whether two providers are the same */
private boolean isSameProvider (String providerl, 5tring provider?) {
if (providerl == null) {
return providerz == null;
}
return providerl.equals(provider?);

Adjusting the model to save battery and data exchange

As you test your application, you might find that your model for providing good location and
good performance needs some adjustment. Here are some things you might change to find a good

balance between the two.

Reduce the size ol the window

A smaller window in which you listen for location updates means less interaction with GPS and
network location services, thus, preserving battery life. But it also allows for fewer locations from

which to choose a best estimate.

Set the location providers fo refurn updates less frequently

Reducing the rate at which new updates appear during the window can also improve battery
efficiency, but at the cost of accuracy. The value of the trade-off depends on how your application
is used. You can reduce the rate of updates by increasing the parameters in

requesilocationUpdates(} that specify the interval ime and minimum distance change.

Restrict a set of providers

Depending on the environment where your application is used or the desired level of accuracy,
you might choose fo use only the Network Location Provider or only GPS, instead of both.

Interacting with only one of the services reduces battery usage at a potential cost of accuracy.
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Common application cases

There are many reasons you might want to obtain the user location in your application. Below are
a couple scenarios in which you can use the user location to enrich your application. Each
scenario also describes good practices for when you should start and stop listening for the

location, in order to get a good reading and help preserve batiery life.

Tagging user-created content with a location

You might be creating an application where user-created content is tagged with a location, Think
of users sharing their local experiences, posting a review for a restaurant, or recording some
content that can be augmented with their current location. A model of how this interaction might

happen, with respect to the localion services, is visualized in figore 2.

User begins et
gin submils/records
content creation their input
{comments, _ . .\ . tagged with
tweets, etc) Location estimate is refined with lacation
I | new fixes from GPS or Network
Application Time (t)
dlarts Application Application
begins fistening stops listening
for Jocation for location
updates updates

Figure 2. A timeline representing the window in which the user location is obtained and listening

stops when the user consumes the current location.

This lines up with the previous model of how user location is ebtained in code (figure 1). For best
location accuracy, you might choose to start listening for location updates when users begin
creating the content or even when the application starts, then stop listeniﬁg for updates when
content is ready to be posted or recorded. You might need to consider how long a typical task of
creating the content takes and judge if this duration allows for efficient collection of a location

estimate.
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Helping the user decide on where to go

You might be creating an application that attempls to provide users with a set of options about
where (o go. For example, you're looking to provide a list of nearby restaurants, stores, and
entertainment and the order of recommendations changes depending on the user location.
To accommodate such a flow, you might choose to:

* Rearrange recommendations when a new best esiimate is obtained

s Stop listening for updates if the order of recommendations has stabilized

This kind of model is visualized in figure 3.

UEErwante
to sze a set
of neartby  Estimale of Estimate of  Estimate of The list of
locationsof  location is location is locationis recommendations
interest improved improved improved has stabilized
Application — ppojieation  Presented Preserted  Presented Application Time (1)
starts histensfor  lislings are listings are  listings are stops
GPS and updated updated and uvpdaled and listening to
Network resoried resorted location
updaltes updates

Figure 3. A timeline representing the window in which a dynamic set of data is updated each

time the user location updates.

Providing Mock Location Data

As you develop your application, you'll certainly need to test how well your model for obtaining
user location works. This is most easily done using a real Android-powered device. If, however,
you don't have a device, you can still test your location-based features by mocking location data
in the Android emulator. There are three different ways to send your application mock location

data: using Eclipse, DDMS, or the "geo" command in the emulator console.
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